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FCC ACC M Ver 1.1 05Mayl 2000

1. General Information

Administrative Information

Manufacturer:

Manufacturer's Address:

Manufacturer's Representative:

Equipment Under Test (E.U.T):

Equipment Model No.:

Equipment Serial No.:

Date of Receipt of E.U.T:

Start of Test:

End of Test:

Test Laboratory Location:

Test Specifications:

Nexus Data (1993) Ltd.

Nexus Data (1993) Ltd.
16 Hamelacha St.
Rosh Haayin 48091
Israel

Tel: +972-3-9032288
Fax: +972-3-9033299

Shai Versano
Shimon Zigdon

Network Transceiver/Repeater
(For Transmitter Section)

P3V7-89

Not designated

15.05.02

15.05.02

04.06.02

I.T.L (Product Testing) Ltd.
Kfar Bin Nun,
ISRAEL 99780

See Section 2
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1.2

List of Accreditations

The EMC laboratory of I.T.L. isaccredited by the following bodies:

1.

S

~

The American Association for Laboratory Accreditation (A2LA) (U.SA)),
Certificate No. 1152.01.

The Federal Communications Commission (FCC) (U.SA.),

Registration No. 90715.

The Isradl [aboratory Accreditation Authority (ISRAC) (Israd),

Certificate No. 20/2.

The lsradl Minigry of the Environment (Israel), Registration No. 1104/01.
The Voluntary Control Council for Interference by Information Technology
Equipment (VCCI) (Japan), Registration Numbers: C-1350, R-1285.
Industry Canada (Canada), File No. IC 4025.

TUV Product Services, England, ASLLAS No. 97201.

Nemko (Norway), Authorization No. ELA 207.

All tests in this report were performed in accordance with the Israel Laboratory Accreditation Authority
(ISRAC) of the Ministry of Industry and Trade. The Israel Laboratory Accreditation Authority is not
responsible for the test results, and its accreditation does not imply approval of the product tested.
I.T.L. Product Testing Ltd. is accredited by the American association for Laboratory Accreditation
(A2LA) and the results shown in this test report have been determined in accordance with I.T.L.'s terms

of accreditation unless stated otherwise in the report.
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1.3 Product Description

The Network Transceiver/Repeater (NTR) is a product designed to assist
NexusData s network planner, by means of alow cost device, which provides
reception coverage over alimited areq, thus iminating the need to indtal a Receiver
Base Station (BS) for that purpose, an option that is sgnificantly less economical.

The NTR addressestwo man scenarios.

asmdl suburbarvrurd ingallation, which is outside the coverage provided by
Base Stationsin the region.

coverage ‘holes that may be the result of exceptiona topographic or instalation
characterigtics.

The NTR isasmall, outdoorsingallable, AC powered device.

Ingtaled as high as economicdly available in the ares, it recelves messages, then
decodes and retransmits them, to be received in a Base Station or another NTR.

The NTR acts as a selective Receiver, passing messages on to the network only from
Subscribers (Tranamitters) that are registered in the NTR's memory.

In genera the “repeat” capability of the Repeater makesit to act asawirdesslink
between the End units and Base sations. This fact makes the NexusData network to
be more extended and flexible.

The NTR’stransmitter transmits a burst 1 watt Direct Conversion, Direct sequence
spread spectrum through an internal petch antenna. The tranamitter frequency band is
903.8-926.2 MHz and channel spacing is400 KHz; i.e. it has 58 channels. The
tranamitter loca oscillator is synthesized using crystd  oscillator reference of 16MHz.
The modulation technique is SPSP Direct sequence BPSK with achip rate of 1
Mchip/sec. The PN codes are 255 maximd length sequences.

Test Report E45900.00 Nexus Data (1993) Ltd. Page 8 of 96
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14 Test Methodology

Both conducted and radiated testing were performed according to the proceduresin
ANS C63.4:2000. Radiated testing was performed at an antennato EUT distance of
3 meters.

1.5 Test Facility
Theradiated emissionstests were performed at 1.T.L. stegting fadlity a Kfar Bin-
Nun, Isradl. Thissteisa FCC listed test [aboratory (FCC Regigtration
No. 90715, date of listing March 9, 2001).
|.T.L.’sEMC Laboratory is aso accredited by A2LA, certificate No. 1152.01.
The other testsin this report were performed at the Nexus Data facility, Rosh Ha ayin,
Isradl.

1.6 Measurement Uncertainty

Radiated Emission

The Open Site complies with the +4 dB Normalized Site Attenuation requirements of
ANSI C63.4-2000. In accordance with Paragraph 5.4.6.1 of this sandard, this
tolerance includes instrumentation cdibration errors, measurement technique errors,
and errors due to Ste anomalies.
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2. Product Labeling

40mm

ECC 1D: NL 3TR0001 xg

THISDEVICE COMPLIES WITH PART 15 OF THE FCC RULES. :
OPERATION IS SUBJECT TO THE FOLLOWING TWO

CONDITIONS: (1) THISDEVICE MAY NOT CAUSE HARMFUL 15mm
INTERFERENCE. (2) THIS DEVICE MUST ACCEPT ANY 5

INTERFERENCE RECEIVED, INCLUDING INTERFERENCE THAT
MAY CAUSE UNDESIRED OPERATION.

Figure 1. FCC Label

Figure 2. Location of Label on EUT

Test Report E45900.00 Nexus Data (1993) Ltd. Page 10 of 96

FCC ACC M Ver 1.1 05Mayl 2000



\srael Testing Laboratories

3. System Test Configuration

3.1 Justification

The N.T.R (Network Transceiver/Repester) was configured to a frequent periodic
transmission mode.

In this mode, dl the sources of emissons were active. The N.T.R. output power is
not programmable, and therefor it was tested when transmitting full 1watt pesk output
power. The N.T.R. configuration enabled invetigation of emission power down,
operating (housekeeping) and transmits modes.

3.2 EUT Exercise Software

The N.T.R. exercise program used in the testing procedures was the product’s
standard micro-controller operationa firmware. The program was configured to
operate the N.T.R. in dl typical operational modes. The transmitter of the E.U.T. was
operated in repeat periodical “ON” mode for 3 seconds an “OFF” mode for 5
seconds.

3.3 Special Accessories

Low passfilter at RF output.
Shidded RF and Anadog circuits.
Separation of digitd and andog circuitry.

34 Equipment Modifications

No modifications were needed to achieve compliance.
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35 Configuration of Tested System

The configuration of the tested system is described in the figure 3.
During the emisson tests, the unit was positioned verticdly asit is mounted in normd

operation.
EU.T.
r‘\%OV/GOHz
Figure 3. Configuration of Tested System
Test Report E45900.00 Nexus Data (1993) Ltd. Page 12 of 96
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4. Block Diagram

4.1 Schematic Block/Connection Diagram

Intentionaly blank for reasons of confidentidity.
Figure 4. E.U.T. Block Diagram

Intentionaly blank for reasons of confidentidity.
Figure 5. RX/TX Section Block Diagram
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4.2 Theory of Operation

The N.T.R recaiving outputs from the Electric meter and convert them into an Uplink
messages. The N.T.R. trangmits the Uplink messages to the base station by means of
spread spectrum technology on ISM frequencies. The unit’s operation is supervised
and controlled by a micro-controller.

Components:
1O (input/output modules)
Micro-controller
Memory (including 12C memory)
FPGA
Trangmitter module
Receiver module

Test Report E45900.00 Nexus Data (1993) Ltd. Page 14 of 96
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5. Conducted and Radiated
Measurement Photos

Figure 6. Conducted Emission Test. Front

Figure 7. Conducted Emission Test. Side
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Figure 8. Radiated Emission Test. Front

Figure 9. Radiated Emission Test. Side
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6. Conducted Emission

6.1 Test Specification
0.45- 30 MHz, FCC Part 15, Subpart B, CLASS B

6.2 Test Procedure

The E.U.T operation mode and test setup are as described in Section 7.1. In order to
minimize background noise interference, the conducted emisson testing was
performed inside a shielded room (see Section 3), with the E.U.T placed on an 0.8
meter high wooden table, 0.4 meter from the room's vertical wall.

The E.U.T was powered from 230 V AC / 60 Hz via 50 Ohm/ 50 pHn Line
Impedance Stabilization Network (LISN) on the phase and neutra lines. The LISN's
were grounded to the shielded room ground plane (floor), and were kept &t least 0.8
meters from the nearest boundary of the EU.T

The center of the E.U.T."s AC cable was folded back and forth, in order to form a
bundle less than 0.40 meters and atotd cable length of 1 meter.

The effect of varying the position of the cables was investigated to find the
configuration that produces maximum emission. The corfiguration tested isshown in
the photograph, Figure 5. Conducted Emission Test.

The emission voltages at the LISN's outputs were measured using a computerized
receiver, complying to CISPR 16 requirements. The specification limits are |oaded to
therecalver viaa 3.5" floppy disk and are displayed on the receiver's spectrum

dislay.

A frequency scan between 0.15 and 30 MHz was performed at 9 kHz I.F. band
width, using pesk detection.

The spectral components having the highest level on each line were measured using a
guasi- peak detector.

Test Report E45900.00 Nexus Data (1993) Ltd. Page 17 of 96
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6.3 Measured Data

JUDGEMENT: Passed by 26.7 dBnV

The EUT met the requirements of the F.C.C. Part 15, Subpart C, specification. The
Worst cases were:

for 903.8, 915.0, and 926.2 MHz, 26.7 dB at 16.00 MHz frequency, for the
phase line and, 25.8 dB at 16.00 MHz frequency, for the neutra line.

The details of the highest emissons are given in Figure 10 to Figure 13.
TEST PERSONNEL: _

Tester Signature: __ A —" Date: 21.07.02
Typed/Printed Name: Y. Mordukhovitch
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Conducted Emission

E.U.T Description

Not designated

Network Transceiver/Repeater

FCC Part 15, Subpart B, Class B

Phase

Type

Serial Number:
Specification:
Lead:
Detectors:

Operating Frequency

Peak, Quasi-peak

903.8, 915.0, 926.2 MHz

Frequency Peak Quasi-peak Specification Pass/Fail Margin
Amplitude Amplitude
(MHz) (dBuV) (dBnV) (dB pv) (dB)
10.67 171 12.6 48.0 Pass -35.4
13.33 17.0 15.2 48.0 Pass -32.8
15.10 195 12.7 48.0 Pass -35.3
16.00 22.6 21.3 48.0 Pass -26.7
21.61 15.6 12.4 48.0 Pass -35.6
21.75 15.8 13.6 48.0 Pass -34.4

Figure 10. Conducted Emission: PHASE. Detectors: Peak, QUASI-PEAK

Test Report E45900.00
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Conducted Emission

E.U.T Description ~ Network Transceiver/Repeater

Type P3V7-89

Serial Number: Not designated
Specification: FCC Part 15, Subpart B, Class B
Lead: Phase
Detectors: Peak, Quasi-peak

Operating Frequency  903.8, 915.0, 926.2 MHz
i) 11:45:36 JUN @Y%, 2Rac
REF 132.8 dBul

LOG
cd
di s
START 158 kH: STOP 38,88 MHz
Figure 11. Detectors: Peak, Quasipeak
Notes:

1. Horizontal axis showslogarithmic frequency scale.
2. The vertical axis shows amplitude (in dB V).
3. Peak detection is designated by the top of each vertical line.

4. Quas -peak detection is designated by the first dash mark
(fromthe top) of each vertical line.
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Conducted Emission

E.U.T Description ~ Network Transceiver/Repeater

Type P3v7-89

Serial Number: Not designated
Specification: FCC Part 15, Subpart B, Class B
Lead: Neutral
Detectors: Peak, Quasi-peak

Operating Frequency  903.8, 915.0, 926.2 MHz

Frequency ArrITpeIi?LlJ( de (,?Aun?;il-ifuilaék Specification Pass/Fail Margin
(MH2) (dB pv) (dB pv) (dB pv) (dB)
2.67 145 125 48.0 Pass -35.5
533 15.2 13.1 48.0 Pass -34.9
10.67 16.2 14.9 48.0 Pass -33.1
13.33 20.7 19.6 48.0 Pass -284
16.00 23.4 22.2 48.0 Pass -25.8
21.33 18.5 13.2 48.0 Pass -34.8

Figure 12. Detectors: Peak, QUASI-PEAK
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Conducted Emission

E.U.T Description ~ Network Transceiver/Repeater

Type P3V7-89

Serial Number: Not designated
Specification: FCC Part 15, Subpart B, Class B
Lead: Neutral
Detectors: Peak, Quasi-peak

Operating Frequency  903.8, 915.0, 926.2 MHz

[ 11:25:16 JUN @4, ZpAc
REF 132.8 dBuV

LOG
c
dB/s
STRRT 13B kH:z STOP 3B.PA MHz
Figure 13 Conducted Emission: NEUTRAL
Detectors: Peak, Quasi-peak
Notes:
1. Horizontal axis showslogarithmic frequency scale.
2. The vertical axis shows amplitude (in dB V).
3. Peak detection is designated by the top of each vertical line.
4. Quag-peak detection is designated by the first dash mark
(fromthe top) of each vertical line.
Test Report E45900.00 Nexus Data (1993) Ltd. Page 22 of 96
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6.4 Test Instrumentation Used, Conducted Measurement
Instrument | Manufactur er M odel Serial No. Calibration Period
LISN Fischer | FCC-LISN-2A 127 March 12,1 vear
2002
LISN Fischer | FCC-LISN-2A 128 March 12,1 e
2002
Receaiver HP 85420E/85422E| 3427A00103/34 Dec. 2, 2001 1year
Printer HP ThinkJet2225 2738508357 N/A N/A

Test Report E45900.00
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7. Radiated Emission, Below 1 GHz

7.1 Test Specification
30-1000 MHz, F.C.C., Part 15, Subpart C

7.2 Test Procedure

The E.U.T. operation mode and test set up are as described in Section 3.

A preliminary measurement to characterize the E.U.T was peformed indgde the
shielded room at a distance of 3 meters, using peak detection mode and broadband
antemas. The prdiminary measurements produced aligt of the highest emissons. The
E.U.T was then transferred to the open site, and placed on aremote-controlled
turntable. The E.U.T was placed on a non-metallic table, 0.8 meters above the
ground. The effect of varying the position of the cables was investigated to find the
configuration that produces maximum emission. The configuration tested isshownin
Figure 3.1.

The frequency range 30-1000 MHz was scanned, and the list of the highest emissons
was verified and updated accordingly.

The levels of the emissions within the frequency ranges of the restricted bands (Section
15.205 of FCC Part 15) were compared to the limits of the table in Section 15.209
(8, Generd Requirements.

The emisson levels for other frequencies were compared to the fundamenta carrier
level and the requirement of Section 15.249 (c).

The emissions were measured using a computerized EMI receiver complying to
CISPR 16 requirements. The specification limits and applicable correction factors are
loaded to the receiver viaa 3.5" floppy disk.

The readings were maximized by adjugting the antenna height between 1- 4 meters, the
turntable azimuth between 0-360°, and the antenna polarization.

Verification of the E.U.T emissons was based on the following methods
Turning the E.U.T on and off.
Using afrequency span lessthan 10 MHz.
Observation of the signd level during turntable rotation. Background
noiseis not affected by the rotation of the E.U.T.

Test Report E45900.00 Nexus Data (1993) Ltd. Page 24 of 96
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7.3 Measured Data

JUDGEMENT: Passed by 3.6 dBnV/m

The EUT met the requirements of the F.C.C. Part 15, Subpart C, specification. The
worst cases were:

for 903.8 MHz, 4.9 dB at 902.00 MHz frequency, vertical polarization.

for 915.0 MHz, 15.0 dB at 144.00 MHz frequency, horizonta polarization

for 926.2 MHz, 3.6 dB a 928.00 MHz frequency, horizonta polarization
The details of the highest emissons are given in Fgure 14 to Fgure 25.

TEST PERSONNEL: :
Tester Signature: /f = Date: 21.07.02
Typed/Printed Name: Y. Mordukhovitch
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Radiated Emission

E.U.T Description ~ Network Transceiver/Repeater
Type P3Vv7-8
Seriad Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Horizontal Frequency range: 30 MHz to 300 MHz
Test Distance: 3 meters Detector: Quasi-peak
Operating Frequency: 903.8 MHz

Frequency Peak Amp QP Amp Correction Specification Margin

(MH2) (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB pv/m)
112.00 30.0 26.6 131 43.5* -16.9
144.00 317 294 14.6 43.5* -14.1
176.01 29.0 25.3 15.9 43.5* -18.2
207.98 29.8 26.9 17.9 43.5* -16.6
240.00 31.2 27.7 19.5 46.0* -18.3
271.98 315 27.6 216 46.0* -184
288.00 30.2 25.3 22.3 46.0* -20.7

Figure 14. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Quasi-peak

Note  Margin refersto the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

*Note: It isthe specified limit for QP detector at 3m distance for Frequency Restricted
Band according to FCC Part15, Subpart C.

Test Report E45900.00 Nexus Data (1993) Ltd. Page 26 of 96
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Radiated Emission

E.U.T Description  Network Transceiver/Repeater
Type P3Vv7-8
Seria Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Horizontal Frequency range: 300 MHz to 1 GHz
Test Distance: 3 meters Detector: Peak, Quasi-peak
Operating Frequency: 903.8 MHz

Frequency Peak Amp QP Amp Correction Specification Margin

(MH2) (dBuv/m) (dBuV/m) (dB) (dBuv/m) (dB pV/m)
326.00 22.1 16.8 15.7 46.0* -29.2
401.21 25.9 20.0 18.5 46.0* -26.0
408.12 25.6 19.8 18.6 46.0* -26.2
611.72 30.2 24.1 22.4 46.0* -21.9
902.00 84.5 824 27.1 105.1** -22.7
903.80 127.6 125.1 26.2 N/A*** -
928.00 38.6 334 27.6 105.1** -71.7
979.21 36.1 30.7 28.5 54.0* -23.3

Figure 15. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Peak, Quasi-peak

Note  Margin refersto the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

*Note: It isthe specified limit for QP detector at 3m distance for Frequency Restricted
Band according to FCC Part15, Subpart C.

**Note: The limit for field strength outside of Frequency Restricted Band is at
least 20 dB below the field strength at the operating frequency
903.8 MHz. Thelimit is 105.1 dBpV/m.

***Note: The standard has no field limit for the operating frequency.
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Radiated Emission
E.U.T Description  Network Transceiver/Repeater
Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Vertical Frequency range: 30 MHz to 300 MHz
Test Distance: 3 meters Detector: Quasi-peak
Operating Frequency: 903.8 MHz

Frequency Peak Amp QP Amp Correction Specification Margin

(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB)

112.00 35.2 320 13.1 43.5*% -11.5
144.00 29.1 25.1 14.6 43.5* -184
176.01 28.4 25.8 15.9 43.5* -17.7
208.01 27.4 239 179 43.5* -19.6
272.00 26.6 22.8 21.6 46.0* -23.2
288.01 24.1 19.0 22.3 46.0* -27.0

Figure 16. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Quasi-peak

Note:  Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

*Note: It isthe specified limit for QP detector at 3m distance for Frequency Restricted
Band according to FCC Part15, Subpart C.
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Radiated Emission

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Vertical Frequency range: 300 MHz to 1 GHz
Test Distance: 3 meters Detector: Peak, Quasi-peak
Operating Frequency: 903.8 MHz

Frequency Peak Amp QP Amp Correction Specification Margin

(MH2) (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB uv/m)
329.74 22.8 16.8 15.9 46.0* -29.2
400.88 25.2 20.2 18.5 46.0* -25.8
408.76 25.2 19.9 18.6 46.0* -26.1
611.57 24.4 18.1 22.4 46.0* -27.9
902.00 87.8 85.7 27.1 90.6** -4.9
903.80 115.3 110.6 26.2 N/A*** -
928.00 40.0 36.1 27.6 90.6** -54.5
976.41 30.1 251 28.5 54.0* -28.9

Figure 17. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Peak, Quasi-peak

Note  Margin refersto the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

*Note: It isthe specified limit for QP detector at 3m distance for Frequency Restricted
Band according to FCC Part15, Subpart C.

**Note: The limit for field strength outside of Frequency Restricted Band is at
least 20 dB below the field strength at the operating frequency
903.8 MHz. Thelimitis90.6 dBuvV/m.

***Note: The standard has no field limit for the operating frequency.
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Radiated Emission

E.U.T Description ~ Network Transceiver/Repeater
Type P3Vv7-8
Seria Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Horizontal Frequency range: 30 MHz to 300 MHz
Test Distance: 3 meters Detector: Quasi-peak
Operating Frequency: 915 MHz

Frequency Peak Amp QP Amp Correction Specification Margin

(MHz) (dBuV/m) (dBpV/m) (dB) (dBuV/m) (dB)

80.00 20.6 142 10.6 40.0* -25.8
112.00 315 274 13.1 43.5* -16.1
144.00 29.2 26.6 14.6 43.5* -16.9
176.00 28.1 25.1 15.8 43.5* -184
208.00 30.2 27.1 179 43.5* -16.4
240.00 31.0 27.3 19.5 46.0* -18.7
272.00 324 28.3 21.6 46.0* -17.7

Figure 18. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Quasi-peak

Note:  Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

*Note: It isthe specified limit for QP detector at 3m distance for Frequency Restricted
Band according to FCC Part15, Subpart C.
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Radiated Emission

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Horizontal Frequency range: 300 MHz to 1 GHz
Test Distance: 3 meters Detector: Peak, Quasi-peak
Operating Frequency: 915 MHz

Frequency Peak Amp QP Amp Correction Specification Margin

(MH2) (dBuv/m) (dBuV/m) (dB) (dBuv/m) (dB pV/m)
327.91 174 115 15.8 46.0* -34.5
401.92 20.6 14.9 18.5 46.0* -31.1
407.00 25.6 20.0 18.6 46.0* -26.0
608.00 24.9 193 22.4 46.0* -26.7
902.00 38.4 34.1 27.1 90.3** -56.2
915.01 115.2 110.3 27.4 N/A*** -
928.00 47.2 44.0 27.6 90.3** -46.3
986.16 31.3 25.3 28.6 54.0* -28.7

Figure 19. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Peak, Quasi-peak

Note  Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

*Note: It isthe specified limit for QP detector at 3m distance for Frequency Restricted
Band according to FCC Part 15, Subpart C.

**Note: The limit for field strength outside of Frequency Restricted Band is at
least 20 dB below the field strength at the operating frequency
915.0 MHz. The limit is 90.3 dBuvV/m.

***Note: The standard has no field limit for the operaing frequency.
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Radiated Emission

E.U.T Description ~ Network Transceiver/Repeater
Type P3Vv7-8
Seriad Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Vertical Frequency range: 30 MHz to 300 MHz
Test Distance: 3 meters Detector: Quasi-peak
Operating Frequency: 915 MHz

Frequency Peak Amp QP Amp Correction Specification Margin

(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB)

112.00 315 27.6 13.1 43.5* -15.9
144.00 30.8 285 14.6 43.5* -15.0
175.99 29.9 275 15.8 43.5* -16.0
207.98 27.3 235 179 43.5* -20.0
272.00 27.6 239 21.6 46.0* -22.1
288.00 24.4 19.2 22.3 46.0* -26.8

Figure 20. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Quasi-peak

Note:  Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

*Note: It isthe specified limit for QP detector at 3m distance for Frequency Restricted
Band according to FCC Part15, Subpart C.
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Radiated Emission

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Vertical Frequency range: 300 MHz to 1 GHz
Test Distance: 3 meters Detector: Peak, Quasi-peak
Operating Frequency: 915 MHz

Frequency Peak Amp QP Amp Correction Specification Margin

(MH2) (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB uv/m)
324.87 21.6 16.7 15.7 46.0* -29.3
401.06 20.4 14.9 18.5 46.0* -31.1
407.15 25.3 19.9 18.6 46.0* -26.1
610.60 23.5 18.2 22.4 46.0* -27.8
902.00 41.3 36.9 27.1 105.2** -68.3
915.01 130.2 125.2 27.4 N/A*** -
928.00 46.7 431 27.6 105.2** -62.1
978.68 31.3 255 28.5 54.0* -28.5

Figure 21. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Peak, Quasi-peak

Note  Margin refersto the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

**Note: The limit for field strength outside of Frequency Restricted Band is at
least 20 dB below the field strength at the operating frequency
915.0 MHz. Thelimit is 105.2 dBuvV/m.

***Note: The standard has no field limit for the operating frequency.
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Radiated Emission

E.U.T Description ~ Network Transceiver/Repeater
Type P3Vv7-8
Seria Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Horizontal Frequency range: 30 MHz to 300 MHz
Test Distance: 3 meters Detector: Quasi-peak
Operating Frequency: 926.2 MHz

Frequency Peak Amp QP Amp Correction Specification Margin

(MHz) (dBuV/m) (dBpV/m) (dB) (dBuV/m) (dB)

112.00 29.5 26.0 131 43.5* -17.5
144.00 31.9 29.9 14.6 43.5* -13.6
176.00 27.7 25.0 15.9 43.5* -18.5
208.00 30.0 274 17.9 43.5* -16.1
240.00 30.7 26.7 195 46.0* -19.3
272.00 28.9 25.8 21.6 46.0* -20.2
288.00 25.5 205 22.3 46.0* -25.5

Figure 22. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Quasi-peak

Note:  Margin refersto the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

*Note: It isthe specified limit for QP detector at 3m distance for Frequency Restricted
Band according to FCC Part15, Subpart C.
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Radiated Emission

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Horizontal Frequency range: 300 MHz to 1 GHz
Test Distance: 3 meters Detector: Peak, Quasi-peak
Operating Frequency: 926.2 MHz

Frequency Peak Amp QP Amp Correction Specification Margin

(MH2) (dBuv/m) (dBuV/m) (dB) (dBuv/m) (dB pV/m)
326.35 23.1 16.6 15.7 46.0* -29.4
400.00 26.6 216 18.5 46.0* -24.4
406.85 25.5 199 18.6 46.0* -26.1
611.82 29.8 24.2 22.5 46.0 -21.8
902.00 34.5 295 27.1 80.8** -60.3
926.20 114.6 109.8 26.3 N/A*** -
928.00 88.3 86.2 27.6 890.8** -3.6
983.59 46.3 409 28.6 54.0* -13.1

Figure 23. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Peak, Quasi-peak

Note  Margin refersto the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

*Note: It isthe specified limit for QP detector at 3m distance for Frequency Restricted
Band according to FCC Part15, Subpart C.

**Note: The limit for field strength outside of Frequency Restricted Band is at
least 20 dB below the field strength at the operating frequency
926.2 MHz. The limit is 89.8 dBuvV/m.

***Note: The standard has no field limit for the operating frequency.
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Radiated Emission

E.U.T Description ~ Network Transceiver/Repeater
Type P3Vv7-8
Seriad Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Vertical Frequency range: 30 MHz to 300 MHz
Test Distance: 3 meters Detector: Quasi-peak
Operating Frequency: 926.2 MHz

Frequency Peak Amp QP Amp Correction Specification Margin

(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB)

112.00 30.9 26.8 13.1 43.5* -16.7
144.00 31.7 29.8 14.6 43.5* -13.7
176.00 28.7 26.5 159 43.5* -17.0
207.98 28.1 244 179 43.5* -19.1
272.00 29.7 24.7 21.6 46.0* -21.3
287.99 24.5 191 22.3 46.0* -26.9

Figure 24. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Quasi-peak

Note:  Margin refersto the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

*Note: It isthe specified limit for QP detector at 3m distance for Frequency Restricted
Band according to FCC Part15, Subpart C.
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Radiated Emission

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Serid Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Vertical Frequency range: 300 MHz to 1 GHz
Test Distance: 3 meters Detector: Peak, Quasi-peak
Operating Frequency: 926.2 MHz

Frequency Peak Amp QP Amp Correction Specification Margin

(MH2) (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB uv/m)
326.35 22.8 16.6 15.7 46.0* -29.4
400.00 26.0 22.7 18.5 46.0* -23.3
408.85 20.7 14.9 18.6 46.0* -31.1
611.82 29.9 24.2 22.5 46.0* -21.8
902.00 35.9 314 27.1 101.3** -69.9
926.20 126.2 121.3 26.3 N/A*** -
928.00 89.2 87.2 27.6 101.3** -14.1
983.59 35.9 309 28.6 54.0* -23.1

Figure 25. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Peak, Quasi-peak

Note  Margin refersto the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

*Note: It isthe specified limit for QP detector at 3m distance for Frequency Restricted
Band according to FCC Part15, Subpart C.

**Note: The limit for field strength outside of Frequency Restricted Band is at
least 20 dB below the field strength at the operating frequency
926.2 MHz. Thelimit is 101.3 dBpV/m.

***Note: The standard has no field limit for the operating frequency.
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7.4 Test Instrumentation Used, Radiated Measurements
Instrument M anufactur er M odel Serial Number Calibration Period
EMI Receiver HP 85422E 3411A00102 | December 2, 2001 lyea
RF Section HP 85420E 3427A00103 | December 2, 2001 lyear
Antenna
Bioconica HP ARA BCD 235/B 1041 March 18, 2002 lyear
Antenna—Log
. A LPD-2010/A 1 March 10, 2002 1
Periodic RA 010/ 038 arch 10, 200 year
AntennaMagt ARA AAM-4A 1001 N/A N/A
Turntable ARA ART-1001/4 1001 N/A N/A
Mast & Table ARA ACU-2/5 1001 N/A N/A
Controller
Printer HP ThinkJet 2225 | 2738508357.0 N/A N/A
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7.5 Field Strength Calculation

The fidd strength is calculated directly by the EMI Receiver software, and a
"Correction Factors' data disk, using the following eguetion:

[dBmv/m FS = RA + AF + CF
FS: Field Strength [dBmv/im]
RA: Receiver Amplitude [dBm]

AF: Recaiving Antenna Correction Factor [dB/m]
CF: Cable Attenuation Factor [dB]

No externa pre-amplifiers are used.
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8. Radiated Emission Above 1 GHz

8.1 Radiated Emission Above 1 GHz

The E.U.T operation mode and test set- up are as described in Section 3.

A preiminary measurement to characterize the E.U.T was performed indde the shielded
room, using pesk detection mode and broadband antennas. The preliminary
measurements produced a ligt of the highest emissions. The E.U.T was then transferred to
the open site, and placed on aremote- controlled turntable. The E.U.T was placed on a
non-metdlic table, 0.8 meters above the ground. The effect of varying the position of the
cableswasinvestigated to find the configuration that produces maximum emission. The
configuration tested is shown in Figure 3.1.

Theleves of the emissonswithin the frequency ranges of the restricted bands (Section
15.205 of FCC Part 15) were compared to the limits of the table in Section 15.209 (a),
Generd Requirements.

The emisson levelsfor other frequencies were compared to the fundamentd carrier level
and the requirement of Section 15.249 (c).

In the frequency range 1-2.9 GHz, a computerized EMI receiver complying to CISPR 16
requirements and a High Pass Filter were used. The test distance was 3 meters.

In the frequency range 2.9-9.3 GHz, a spectrum andyzer including alow noise amplifier
was used. The test distance was 3 meters. During pesk measurements, thel.F.
bandwidth was 1 MHz, and video bandwidth 3 MHz. During average measurements, the
|.F. bandwidth was 1 MHz and video bandwidth was 100 Hz.

The readings were maximized by adjusting the antenna height between 1-4 meters, the
turntable azimuth between 0- 360°, and the antenna polarization.

Verification of the E.U.T emissons was based on the following methods: turning the
E.U.T on and off; using afrequency span less than 10 MHz; observation of the signa
level during turntable rotation. (Background noise is not affected by the rotation of the
EU.T)

8.2 Test Data

JUDGEMENT: Passed by 1.1 dBnV/m

The EUT met the requirements of the F.C.C. Part 15, Subpart C, specification. The

worst cases were:
for 903.8 MHz, 6.9 dB at 3615.20 MHz frequency, horizonta polarization.
for 915.0 MHz, 4.3 dB at 2745.03 MHz frequency, horizonta polarization
for 926.2 MHz, 4.5 dB a 3704.80 MHz frequency, horizontal polarization

The details of the highest emissions are given in Figure 26 to Figure 49.

TEST PERSONNEL:

Tester Signature: ___(/4——~= Date 21.07.02

Typed/Printed Name: Y. Mordukhovitch
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Radiated Emission Above 1 GHz

E.U.T Description ~ Network Transceiver/Repeater

Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Horizontal
Test Distance: 3 meters

Operating Frequency: 903.8 MHz

Frequency range: 1 GHz to 2.9 GHz
Detector: Average

Freq. Avg. Correction Correction Avg. Det. Final Avg.
Amp HPF Antennaand  Spec. Result Margin
Cable FR(A)
(MH2)  (dBuv/m) (dB) (dB) (dBuV/m) (dB pv/m) (dB)
See Note *
2711.40 42.3 1.7 44.0 54.0 44.0 -10.0

Figure 26. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Average

Note:  Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

Note*:

In the frequency range from 1 GHz to 2.9 GHz, the find result of field strength was
caculated directly by the EMI Receiver HP85420E software by using disks for
antenna and cable correction factors, and using the following equation:
FR(A) = AVG + HPF
Where:

FR(A) (dB uVv/m) isthefina result of field strength for average
detector,

AVG (dB puV/m) is the average detector measurement,
HPF (dB) is the high passfilter attenuation.
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Radiated Emission Above 1 GHz

E.U.T Description ~ Network Transceiver/Repeater

Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Horizontal
Test Distance: 3 meters

Operating Frequency: 903.8 MHz

Frequency range: 1 GHz to 2.9 GHz
Detector: Peak

Freq. Peak Correction Correction Peak Det. Final Peak.
Amp HPF Antennaand  Spec. Result Margin
Cable FR(P)
(MH2) (dBuV/m) (dB) (dB) (dBuV/m) (dB pVv/m) See (dB)
Note*
1807.60 65.8 1.6 38.7 107.6** 67.4 -40.2
2711.40 56.1 1.7 44.0 74.0 57.8 -16.2

Figure 27. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Peak

Note  Margin refers to the test results obtained minus specified requirement; thus a
positive rumber indicates failure, and a negative result indicates that the product
passes the test.

Note *:

In the frequency range from 1.0 GHz to 2.9 GHz, the final result of field strength is

calculated by the EMI Receiver HP 85420E software, using disks for antennaand
cable corrections factors and the following equation:

FR(P) (dBuv/m) = Peak + HPF
Where:
FR(P) isthe find result of peak detector field strength,.
Peak (dBuv/m) is the peak detector measurement,
HPF is the high pass filter attenuation.

Note**: The peak detector specification is 20 dB below the fundamental frequency peak
measured. The limit is107.6 dBuv/m.
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Radiated Emission Above 1 GHz

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Horizontal
Test Distance: 3 meters
Operating Frequency: 903.8 MHz

Detector: Peak

Frequency range: 2.9 GHz t0 9.3 GHz

Peak
Freq. Peak Correction Factors Peak. Final Peak.
Am Antenna Cable Preamp  Specification Margin
P AF CF PF P Result g
FR (P)*
(MHz) (dBuv) (dB) (dB) (dB) (dB pv/m) (dB pv/m) (dB)
See Note *
3615.20 45.6 338 2.2 30.5 74.0 51.1 -22.9
4519.00 404 35.6 2.6 30.5 74.0 47.7 -26.3
5422.80 39.1 36.6 2.8 30.3 74.0 48.2 -25.8
8134.20 395 40.0 3.8 29.8 74.0 53.5 -20.5
9038.00 39.5 40.8 4.0 299 74.0 54.4 -19.6
Figure 28. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Peak
Note:  Margin refersto the test results obtained minus specified requirement; thus a

Test Report E45900.00

positive number indicates failure, and a negative result indicates that the product
passes the test.

Note *: In the frequency range above 2.9 GHz, the field strength was manualy calculated

by using the following equation:
FR(P) = Peak + AF+CF-PF

FCC ACC M Ver 1.1 05Mayl 2000

Where: FR (P) isfinal peak detector result.
Peak is peak detector measurement.

AF is antenna factor.

CF is cable factor.

PF is preamplifier factor.
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Antenna Polarization: Horizontal

Radiated Emission Above 1 GHz

E.U.T Description
Type

Seria Number:

Test Distance: 3 meters
Operating Frequency: 903.8 MHz

Network Transceiver/Repeater
P3V7-89
Not designated

Specification: F.C.C., Part 15, Subpart C

Frequency range: 2.9 GHz t0 9.3 GHz
Detector: Average

Freq. AvgAmp Correction AVG AVG AVG
Specification  Final  Margin
Factors Result
Antenna Cable Preamp
AF CF PF FR(A)
(MHz)  (dBpv) (dB) (dB) (dB) (dB uv/m) (dB p\v/m) (dB)
SeeNote*
3615.20 41.6 338 2.2 30.5 54.0 47.1 -6.9
4519.00 33.0 35.2 2.6 30.5 54.0 40.3 -13.7
5422.80 318 36.6 2.8 30.3 54.0 40.9 -13.1
8134.20 25.8 40.0 3.8 29.8 4.0 39.8 -14.2
9038.00 25.1 40.8 4.0 29.9 54.0 40.0 -14.0

Figure 29. Radiated Emission. Antenna Polarization: HORIZONTAL.

Detector: Average

Note:  Margin refersto the test results obtained minus specified requirement; thus a

positive number indicates failure, and a negative result indicates that the product
passes the test.

Note* : In the frequency range above 2.9 GHz, the field strength was manually caculated by
using the following equation:

FR(A) = AVG + AF+CFPF
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Where: FR(A) is final average detector result.

AVG is average detector measurement.
AF is antennafactor.

CF is cable factor.

PF is preamplifier factor.
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Radiated Emission Above 1 GHz

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Vertical
Test Distance: 3 meters

Operating Frequency: 903.8 MHz

Frequency range: 1 GHz to 2.9 GHz
Detector: Average

Freq. Avg. Correction Correction Avg. Det. Final Avg.
Amp HPF Antenna and Spec. Result Margin
Cable FR(A)
(MH2) (dBpv/m) (dB) (dB) (dBpv/m) (dB pv/m) See (dB)
Note *
2711.40 43.2 1.7 44.0 540 44.9 9.1

Figure 30. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Average

Note:  Margin refers to the test results obtained minus specified requirement; thus a

positive number indicates failure, and a negative result indicates that the product
passes the test.

Note*: Inthe frequency range from 1 GHz to 2.9 GHz, the fina result of field strength was
caculated directly by the EMI Receiver HP85420E software by using disks for
antenna and cable correction factors, and the following equation:

FR(A) = AVG + HPF
Where :

FR(A) (dB uVv/m) isthefina result of field strength for average
detector

AVG (dB pV/m) is the average detector measurement
HPF (dB) is the high pass filter attenuation
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Radiated Emission Above 1 GHz

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Vertical Frequency range: 1 GHz to 2.9 GHz
Test Distance: 3 meters Detector: Peak
Operating Frequency: 903.8 MHz

Freq. Peak Correction Correction Peak. Det. Final Peak.
Amp HPF Antenna and Spec. Result Margin
Cable FR(P)
(MHz) (dBuV/m) (dB) (dB) (dBpv/m) (B uv/m)See  (dB)
Note *
1807.60 63.2 1.6 38.7 05.3** 64.8 -70.7
2711.40 56.2 1.7 44.0 74.0 57.9 -16.1

Figure 31. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Peak

Note  Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

Note*: In the frequency range from 1.0 GHz to 2.9 GHz, the final result of field strength is
calculated by the EMI Receiver HP 85420E software by using disks for antenna
and cable correction factors, and the following equation:

FR(P) (dBuv/m) = Peak + HPF

Where:

FR(P) isthe final result of peak detection field strength,
Peak (dBuv/m) is the peak detector measurement,

HPF is the high pass filter attenuation.

Note**: The peak detector specification is 20 dB below the fundamental frequency peak
measured. The limit is 95.3 dBuV/m.
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Radiated Emission Above 1 GHz

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Vertical Frequency range: 2.9 GHz to 9.3 GHz
Test Distance: 3 meters Detector: Peak
Operating Frequency: 903.8 MHz

Freq. Peak Correction Factors Peak. Eﬁﬁi Peak.
Amp AntAeSna Cachle Pri?:mp Specification Res(lljjl; FR Margin

(MH2) (dBuVv/m) (dB) (dB) (dB) (@B pv/m) (dB E\é(;n) See  (dB)
3615.20 43.1 338 2.2 30.5 74.0 48.6 -25.4
4519.00 37.9 35.6 2.6 30.5 74.0 45.6 -28.4
5422.20 37.8 36.6 2.8 30.3 74.0 46.9 -27.1
8134.20 39.5 40.0 3.8 29.8 74.0 535 -20.5
9038.00 395 40.8 4.0 29.9 74.0 544 -19.6

Figure 32. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Peak

Note:  Margin refersto the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

Note*: In the frequency range above 2.9 GHz, the field strength was manually calculated
by using the following equation:

FR(P) = Peak + AF+CF-PF

Where: FR (P) isfinal peak detector result,
Peak is peak detector measurement,
AF is antenna factor,
CF is cable factor,
PF is preamplifier factor.
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Radiated Emission Above 1 GHz

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Vertical Frequency range: 2.9 GHz to 9.3 GHz
Test Distance: 3 meters Detector: Average
Operating Frequency: 903.8 MHz

AVG
Freq. Avg Correction Factors AVG Final AVG
Amp Antenna AF Cable CF  Preamp Specification Result Margin
PF
FR (A)*
(MHz2) (dBuV) (dB) (dB) (dB) (dB pv/m) (dB uv/m) (dB)
See Note *
3615.20 36.3 33.8 2.2 30.5 54.0 41.8 -12.2
4519.00 27.5 35.2 2.6 30.5 54.0 34.8 -19.2
5422.20 27.8 36.6 2.8 30.3 54.0 36.9 -17.1
8134.20 25.8 40.0 38 29.8 54.0 39.8 -14.2
9038.00 25.1 40.8 4.0 29.9 54.0 40.0 -14.0

Figure 33. Radiated Emission. Antenna Polarization: VERTICAL
Detector: Average

Note:  Margin refersto the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

Note* : In the frequency range above 2.9 GHz, the field strength was manudly calculated by
using the following equation:

FR(A) = AVG + AF+CRPF
Where: FR(A) is average detector resullt,

AVG is average detector measurement,
AF is antenna factor,

CF is cable factor,
PF is preamplifier factor.
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Radiated Emission Above 1 GHz

E.U.T Description

Type
Seria Number:

Network Transceiver/Repeater
P3V7-89
Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Horizontal

Test Distance: 3 meters
Operating Frequency: 915 MHz

Frequency range: 1 GHz to 2.9 GHz
Detector: Average

Freq. Avg. Correction Correction  Avg.Det. Final Avg.
Amp HPF Antenna and Spec. Result Margin
Cable FR(A)
(MHz) (dBpV/m) (dB) (@B) (dBuv/m) (dB pv/m) (dB)
SeeNote*
2745.03 48.0 17 44.3 54.0 49.7 -4.3
Figure 34. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Average
Note:  Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.
Note*:

caculated directly by the EMI Recelver HP85420E software, using disks for
antenna and cable correction factors, and the following egquation:

FR(A) =

Where:
FR(A) i
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AVG + HPF

sthe fina result for average detector

AVG (dB pV/m) is the average detector measurement
HPF (dB) isthe high pass filter attenuation
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Radiated Emission Above 1 GHz

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C:
Class B

Antenna Polarization: Horizontal
Test Distance: 3 meters
Operating Frequency: 915 MHz

Frequency range: 1 GHz to 2.9 GHz
Detector: Peak

Freq. Peak  Correction Correction Peak Final Peak.
Amp HPF Antenna and Det. Result  Margin
Cable Spec.  FR(P)
(MHz)  (dBuv/m) (dB) (dB) (dBuV/m) (dB pv/m) (dB)
See Note *
1830.00 51.3 1.6 39.0 95.2** 52.9 -42.3
2745.03 59.7 1.7 44.3 74.0 61.4 -126

Figure 35. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Peak

Note:  Margin refersto the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

Note*:

In the frequency range from 1.0 GHz to 2.9 GHz, the fina result of field strength is
calculated by the software of the EMI Receiver HP 85420E, and using the disks
for antenna and cable correction factors, and the following eguation:

FR(P) = Peak + HPF

Where:

FR(P) isthe final result of peak detector field strength,
Peak is the peak detector measurement,

HPF isthe high pass filter attenuation.

Note**: The peak detector specification is 20 dB below the fundamental frequency peak
measured. The limit is 95.2 dBuv/m.
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Radiated Emission Above 1 GHz

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Horizontal Frequency range: 2.9 GHz to 9.3 GHz
Test Distance: 3 meters Detector: Peak
Operating Frequency: 915 MHz

_ Peak
Freq. Peak Correction Factor Peak. Final Peak.
Am Antenna  Cable  Preamp Specification Margin
P AF CF PF P Result d
FR (P)
(MH2) (dBpV) (dB) (dB) (dB) (dB pv/m) (dB pV/m) (dB)
See Note *.

3660.00 443 33.8 2.2 30.5 74.0 49.8 -24.2
4575.00 42.3 35.4 25 30.5 74.0 497 -24.3
7320.00 39.3 39.0 3.2 298 74.0 51.7 -22.3
8235.00 39.8 40.1 3.8 29.9 74.0 53.8 -20.2
9150.00 39.8 40.9 4.2 30.0 74.0 549 -19.1

Figure 36. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Peak

Note:  Margin refersto the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

Note* : In the frequency range above 2.9 GHz, the field strength was manualy calculated by
using the following equation:

FR(P) = Peak + AF+CF-PF

Where: FR (P) isfinal peak detector result,
Peak is peak detector measurement,
AF is antenna factor,

CF is cable factor,
PF is preamplifier factor.
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Antenna Polarization: Horizontal
Test Distance: 3 meters
Operating Frequency: 915 MHz

E.U.T Description
Type

Seria Number:

Radiated Emission Above 1 GHz

Network Transceiver/Repeater

P3V7-89

Not designated

Specification: F.C.C., Part 15, Subpart C

Frequency range: 2.9 GHz t0 9.3 GHz

Detector: Average

Freq. AvgAmp Correction Factors AVG AVG AVG
Antenna Cable Preamp Specification Final Margin
AF CF PF Result
FR (A)
(MHZ)  (dBpv) (dB) (dB) (dB) (dB pv/m) (dB uv/m) (dB)
SeeNote*.
3660.00 40.4 338 2.2 30.5 54.0 45.9 -8.1
4575.00 34.2 354 2.5 30.5 54.0 416 -12.4
7320.00 25.4 39.0 3.2 29.8 54.0 37.8 -16.2
8235.00 25.9 40.1 3.8 29.9 54.0 39.9 -14.1
9150.00 251 40.9 4.2 30.0 54.0 40.2 -13.8
Figure 37. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Average
Note  Margin refers to the test results obtained minus specified requirement; thus a

positive number indicates failure, and a negative result indicates that the product
passes the test.

Note* :In the frequency range above 2.9 GHz, the field strength was manually calculated by
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using the following equation:
FR(A) = AVG + AF+CRPF

Where: FR(A) is final average detector result,
AVG is average detector measurement,

AF is antenna factor,
CF is cable factor,

PF is preamplifier factor.
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Radiated Emission Above 1 GHz

E.U.T Description ~ Network Transceiver/Repeater

Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Vertical
Test Distance: 3 meters

Operating Frequency: 915 MHz

Frequency range: 1 GHz to 2.9 GHz
Detector: Average

Freq. Avg. Correction Correction  Avg.Det. Final Avg.
Amp HPF Antenna and Spec. Result Margin
Cable FR(A)
(MHz)  (dBuv/m) (dB) (dB) (dBuV/m) (dB pv/m) (dB)
See Note *.
2745.03 451 17 443. 54.0 46.8 -7.2

Figure 38. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Average

Note:  Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

Note*:

In the frequency range from 1 GHz to 2.9 GHz, the find result of field strength was
caculated directly by the EMI Receiver HP85420E software, using the disks for
antenna and cable correction factors and the following equation:

FR(A) = AVG + HPF
Where :

FR(A) isthe final result for average detector

AVG (dB puVv/m) is the average detector measurement
HPF (dB) isthe high pass filter attenuation
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Radiated Emission Above 1 GHz

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Vertical Frequency range: 1 GHz to 2.9 GHz
Test Distance: 3 meters Detector: Peak

Operating Frequency: 915 MHz

Freq. Peak Correction Correction Peak Final Peak.
Amp HPF Antenna and Det. Result  Margin
Cable Spec.  FR(P)
(MHz)  (dBuV/m) (dB) (dB) (dBuV/m) (dB pvim) (dB)
See Note*.
1830.00 51.4 1.6 39.0 110.2** 53.0 -57.2
2745.03 58.1 1.7 44.3 74.0 59.8 -14.2

Figure 39. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Peak

Note  Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

Note*: In the frequency range from 1.0 GHz to 2.9 GHz, the find result of fidld strength is
calculated directly by the EMI Recelver HP 85420E software and using disks for
antenna and cables correction factors and the following equation:

FR(P) = Peak + HPF

Where:

FR(P) isthe fina result of peak detector field strength,
Peak (dBuv/m) is the peak detector measurement,
HPF is the high pass filter attenuation

Note**: The peak detector specification is 20 dB below the fundamental frequency peak
measured. The limit is110.2 dBuv/m.
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Antenna Polarization: Vertical

E.U.T Description

Type
Seria Number:

Test Distance: 3 meters

Operating Frequency: 915 MHz

Radiated Emission Above 1 GHz

Network Transceiver/Repeater

P3V7-89

Not designated

Specification: F.C.C,, Part 15, Subpart C

Frequency range: 2.9 GHz t0 9.3 GHz
Detector: Peak

) Peak
Freq. Peak Correction Factor Peak. Final Peak.
Am Antenna  Cable Preamp Specification Margin
P AF CF PF P Result g
FR (P)
(MHz)  (dBuv) (dB) (dB) (dB) (dB pv/m) (dB pv/m) (dB)
See Note *.
3660.00 451 33.8 2.2 305 74.0 50.6 -234
4575.00 385 35.4 2.5 305 74.0 45.9 -28.1
7320.00 393 39.0 3.2 29.8 74.0 51.7 -22.3
8235.00 398 40.1 3.8 29.9 74.0 53.8 -20.2
9150.00 398 40.9 4.2 30.0 74.0 54.9 -191
Figure 40. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Peak
Note:  Margin refers to the test results obtained minus specified requirement; thus a

Test Report E45900.00

positive number indicates failure, and a negative result indicates that the product
passes the test.

Note* : In the frequency range above 2.9 GHz, the field strength is manually calculated by

using the following equation:
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FR(P) = Peak + AF+CF-PF

Where: FR (P) isfinal peak detector result,

Peak is peak detector measurement,

AF is antenna factor,

CF is cable factor,

PF is preamplifier factor.
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Radiated Emission Above 1 GHz

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Seria Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Vertical Frequency range: 2.9 GHz to 9.3 GHz
Test Distance: 3 meters Detector: Average
Operating Frequency: 915 MHz

AVG
Freq. AVG Correction Factors AVG Final AVG
Am Antenna Cable Pream Specification Margin

P AF cF pPE " Result g

FR (A)
(MHz)  (dBuv) (dB) (dB) (dB) (dB pv/im) (B uvim  (dB)

See Note*.
3660.00 404 33.8 22 30.5 54.0 45.9 -8.1
4575.00 31.6 35.4 25 30.5 54.0 39.0 -15.0
7320.00 254 39.0 32 29.8 54.0 37.8 -16.2
8235.00 25.9 40.1 3.8 29.9 54.0 39.9 -14.1
9150.00 25.1 40.9 4.2 30.0 54.0 40.2 -13.8

Figure 41. Radiated Emission. Antenna Polarization: VERTICAL
Detector: Average

Note  Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

Note* :In the frequency range above 2.9 GHz, the field strength was manually calculated by
using the following equation:

FR(A) = AVG + AF+CFPF
Where: FR(A) is average detector result,
AVG is average detector measurement,
AF is antenna factor,
CF is cable factor,
PF is preamplifier factor.
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Radiated Emission Above 1 GHz

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Seria Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Horizontal
Test Distance: 3 meters
Operating Frequency: 926.2 MHz

Frequency range: 1 GHz to 2.9 GHz
Detector: Average

Freq. Correction  Avg. Correction  Avg. Det. Final Avg.
HPF Amp Antenna and Spec. Result Margin
(MH2) (dB) (dBpV/m) (dB) (dBpV/m) (dB pv/m) (dB)
See Note *.
2779.10 45.0 17 445 54.0 46.7 -7.3
Figure 42. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Average
Note:  Margin refersto the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.
Note*:

In the frequency range from 1 GHz to 2.9 GHz, the find result of field strength was

caculated directly by the EMI Receiver HP85420E software, using disks for
antenna and cable correction factors and the following equation:

FR(A) = AVG + HPF

Where;

FR(A) isthe final result for average detector,

AVG (dB pV/m) is the average detector measurement,
HPF (dB) is the high pass filter attenuation.
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Radiated Emission Above 1 GHz

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Horizontal
Test Distance: 3 meters

Operating Frequency: 926.2 MHz

Detector: Peak

Frequency range: 1 GHz to 2.9 GHz

Freq. Peak Correction Correction Peak Final Peak.
Amp HPF Det. Result  Margin
Spec. FR(P)
Antenna and
Cable
(MHz)  (dBuV/m) (dB) (dB) (dBuv/m). (dB pv/m) (dB)
See Note *.
1852.40 52.3 16 39.2 94.6** 53.9 -40.7
2779.10 58.1 17 44.5 74.0 59.8 -14.2

Figure 43. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Peak

Note:  Margin refersto the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

Note*:

In the frequency range from 1.0 GHz to 2.9 GHz, the fina result of field strength is

calculated directly by the EMI Receiver HP 85420E software using disks for

antenna and cable correction factors and the following eguation:
FR(P) (dBuv/m) = Peak + HPF
Where:
FR(P) isthe final result of peak detector field strength,
Peak (dBuv/m) is the peak detector measurement,
HPF is the high pass filter attenuation.

Note**. The peak detector specification is 20 dB below the fundamental frequency peak

measured. The limit is 94.6 dBuV/m.
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Radiated Emission Above 1 GHz

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Horizontal Frequency range: 2.9 GHz to 9.3GHz
Test Distance: 3 meters Detector: Peak
Operating Frequency: 926.2 MHz

Peak
Freq. Peak Correction Factors Peak. Final Peak.
Am Antenna  Cable Preamp Specification Margin
P AF CF PF P Result g
FR (P)*
(MHz)  (dBuv) (dB) (dB) (dB) (dB uv/m) (dB uv/m) (dB)
See Note *.
3704.80 46.0 33.9 2.2 30.5 74.0 51.6 -22.4
4631.00 415 35.5 2.6 30.4 74.0 49.2 -24.8
7409.60 37.0 39.1 3.2 29.8 74.0 49.5 -24.5
8335.80 36.0 40.2 3.8 29.9 74.0 50.1 -23.9

Figure 44. Radiated Emission. Antenna Polarization: HORIZONTAL.
Detector: Peak

Note  Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

Note* :In the frequency range above 2.9 GHz, the field strength was manually calculated by
using the following equation:

FR(P) = Peak + AF+CF-PF

Where: FR (P) is final peak detector result,
Peak is peak detector measurement,
AF is antenna factor,
CF is cable factor,
PF is preamplifier factor.
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Antenna Polarization: Horizontal

E.U.T Description
Type

Seria Number:

Test Distance: 3 meters
Operating Frequency: 926.2 MHz

Radiated Emission Above 1 GHz

Network Transceiver/Repeater

P3V7-89

Not designated

Specification: F.C.C., Part 15, Subpart C

Frequency range: 2.9 GHz t0 9.3 GHz

Detector: Average

Freq. AVG Correction Factors AVG AVG AVG
Amp  Antenna Cable Preamp Specification Final Margin
AF CF PF Result
FR (A)
(MHZ)  (dBpv) (dB) (dB) (dB) (dB pv/m) (dB pv/m) (dB)
SeeNote*.
3704.80 43.9 33.9 2.2 30.5 54.0 495 -4.5
4631.00 35.8 355 2.6 304 54.0 435 -10.5
7409.60 26.7 9.1 3.2 29.8 54.0 39.2 -14.8
8335.80 26.1 40.2 3.8 29.9 54.0 40.2 -13.8
Figure 45. Radiated Emission. Antenna Polarization: AVERAGE.
Detector: Average
Note:  Margin refersto the test results obtained minus specified requirement; thus a

positive number indicates failure, and a negative result indicates that the product
passes the test.

Note* : In the frequency range above 2.9 GHz, the field strength was manudly calculated by
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using the follow ing equation:
FR(A) = AVG + AF+CFPF

Where: FR(A) is final average detector result,
AVG is average detector measurement,

AF is antenna factor,
CF is cable factor.

PF is preamplifier factor.
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Radiated Emission Above 1 GHz

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Vertical
Test Distance: 3 meters

Operating Frequency: 926.2 MHz

Frequency range: 1 GHz to 2.9 GHz
Detector: Average

Freq. Avg. Correction Correction  Avg.Det. Final Avg.
Amp HPF Spec. Result  Margin
Antenna and FR(A)
Cable
(MHz)  (dBuVv/m) (dB) (dB) (dBuV/m) (dB pv/m) (dB)
See Note*.
2779.10 44.2 1.7 440 54.0 459 -8.1

Figure 46. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Average

Note  Margin refersto the test results obtained minus specified requirement; thus a

positive number indicates failure, and a negative result indicates that the product
passes the test.

Note*: In the frequency range from 1 GHz to 2.9 GHz, the find result of field strength was

caculated directly by the EMI Recelver HP85420E software, and using disks for
antenna and cable correction factors and the following equation:

FR(A) = AVG + HPF
Where :

FR(A) (dB pVv/m) isthefina result for average detector,

AVG (dB pVv/m) is the average detector measurement,
HPF (dB) is the high pass filter attenuation.
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Radiated Emission Above 1 GHz

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Vertical Frequency range: 1 GHz to 2.9 GHz
Test Distance: 3 meters Detector: Peak

Operating Frequency: 926.2 MHz

Freq. Peak Correction Correction Peak Final Peak.
Amp HPF Antenna and Spec. Result Margin
Cable FR(P)
(MHz)  (dBuv/m) (dB) (dB) (dBuVv/m). (dB puv/m) (dB)
See Note *.
1852.40 51.6 1.6 38.7 106.2** 53.2 -53.0
2779.10 57.9 1.7 44.0 74.0 59.6 -14.4

Figure 47. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Peak

Note  Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

Note*: In the frequency range from 1.0 GHz to 2.9 GHz, the final result of field strength is
calculated by the EMI Receiver HP 85420E software using disks for antenna and
cable correction factors and the following equation:

FR(P) (dBuv/m) = Peak + HPF

Where:

FR(P) isthe final result of peak detection field strength,
Peak (dBuv/m) is the peak detector measurement,

HPF is the high pass filter attenuation.

Note**. The peak detector specification is 20 dB below the fundamental frequency peak
measured. The limit is106.2 dBuv/m.
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Radiated Emission Above 1 GHz

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Vertical Frequency range: 2.9 GHz to 9.3 GHz
Test Distance: 3 meters Detector: Peak
Operating Frequency: 926.2 MHz

Peak
Freq. Peak Correction Factors Peak. Final Peak.
Am Antenna Cable Preamp Specification Margin
P AF CF PF P Result g
FR (P)
(MHz)  (dBuv) (dB) (dB) (dB) (dB uv/m) (dB pv/m) (dB)
SeeNote*.
3704.80 44.7 339 2.2 30.5 74.0 50.3 -23.7
4631.00 38.0 355 2.6 30.4 74.0 457 -28.3
7409.60 37.0 391 3.2 29.8 74.0 495 -24.5
8335.80 36.0 40.2 3.8 29.9 74.0 50.1 -23.9

Figure 48. Radiated Emission. Antenna Polarization: VERTICAL.
Detector: Peak

Note  Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

Note* :In the frequency range above 2.9 GHz, the field strength was manudly calculated by
using the following equation:

FR(P) = Peak + AF+CF-PF

Where: FR (P) is final peak detector result,
Peak is peak detector measurement,

AF is antenna factor,

CF is cable factor,
PF is preamplifier factor.
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Radiated Emission Above 1 GHz

E.U.T Description ~ Network Transceiver/Repeater
Type P3v7-89
Serial Number: Not designated

Specification: F.C.C., Part 15, Subpart C

Antenna Polarization: Vertical Frequency range: 2.9 GHz to 9.3 GHz
Test Distance: 3 meters Detector: Average
Operating Frequency: 926.2 MHz

AVG
Freq. AVG Correction Factors AVG Final AVG
Am Antenna Cable Pream Specification Margin
P AF CF p PF P Result d
FR (A)
(MHz)  (dBuv) (dB) (dB) (dB) (dB pv/m) (dB pv/m) (dB)
See Note*.
3704.80 41.3 33.9 2.2 30.5 54,0 46.9 -7.1
4631.00 29.6 35.5 2.6 30.4 54.0 37.3 -16.7
7409.60 26.7 39.1 3.2 29.8 540 39.2 -14.8
8335.80 26.1 40.2 38 29.9 54.0 40.2 -13.8

Figure 49. Radiated Emission. Antenna Polarization: VERTICAL
Detector: Average

Note  Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

Note*:In the frequency range above 2.9 GHz, the field strength was manudly calculated by
using the following equation:
FR(A) = AVG + AF+CFPF
Where: FR(A) is average detector result,

AVG is average detector measurement,
AF is antenna factor,

CFis cable factor,
PF is preamplifier factor.
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8.3 Test Instrumentation Used, Radiated Measurements Above 1 GHz

Instrument Manufacturer M odel Serial Number Calibration Period
Recaver HP 85422E 3411A00102 | December 2, 2001 lyear
RF Section HP 85420E | 3427A00103 | December 2, 2001 | 1year
Antenna Magt ARA AAM-4A 1001 N/A N/A
Tumtable ARA ART-1001/4 1001.0 N/A N/A
Mast & Teble ARA ACU-2/5 1001 N/A N/A
Controller
Printer HP ThinkJet2225 | 2738508357.0 N/A N/A
A”Ft,g‘i'fgitog AHSysem | SAS-2005511 253.0 January 312001 | 2year
Low Noise DBS LNA-DBS- _
Amplific | MICROWAVE | 0411N313 013 April 10, 2002 Lyear
! GHZF:Tt'élh PaSS| rechnion Hafa | 915-HPE o1 March 1, 2002 1year
Spectrum
pesinl HP 8592L 3745A08184 | January 31,2002 | lyear
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9. Maximum Transmitted Peak Power Output

9.1 Test procedure

The E.U.T. antennatermina was connected to the Spectrum Andyzer through
gppropriate coaxid cable. Specid attention was taken to prevent Spectrum Anayzer RF
input overload. The Spectrum Analyzer was sat to 3 MHz resolution BW. Peak power
level was measured at selected operation frequencies.
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Figure 50.
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9.2 Results table

E.U.T. Description: Network Transceiver/Repeater
Model No.: P3V7-89
Serid Number: Not Designated

Specification: F.C.C. Part 15, Subpart C

Operation Reading Fnd Specification Margin Cable
Frequency Resuit Attenuation
(MH2) (dBm) (dBm) (dBm) (dB) (dB)
903.8 28.84 29.54 30 0.46 0.7
915.0 28.79 29.49 30 0.51 0.7
926.2 28.70 29.40 30 0.60 0.7
Figure 53 Maximum Power Output
JUDGEMENT: Passed by 0.46 dB
TEST PERSONNEL:
Tester Signature: Shuon L L -\J“"‘ Date 24.07.02

Typed/Printed Name: S. Zigdon\J
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9.3 Test Equipment Used.

Peak Power Output

Tegting performed on 19 March 2002

[nstrument Manufacture Model Seid Cdibration
Number
Last Period
Cdlibr.
Spectrum Anritzu E4440A Us40420202 1.3.2002 1year
Andyzer
Cable Huber Suhner RG142 None 1.3.2002 1 year

Figure 54 Test Equipment Used
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10. Peak Power Output Out of 902-928 MHz Band

10.1  Test procedure

The N.T.R. antennatermina was connected to the spectrum andyzer through
gppropriate coaxia cable. The spectrum anayzer was set to 100 KHz resolution BW.
Frequency range from 10 KHz to 8.5 GHz was scanned. Leve of spectrum
components out of the 902-928 MHz was measured at the selected operation
frequencies.
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Frequency 915MHz
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10.2 Results table

E.U.T Description: Network Transceiver/Repeater

Modd No.: P3V7-89

Serid Number: Not Designated
Specification: F.C.C. Part 15, Subpart C (15.247)

Operation Reading Specification Margin
Frequency
(MH2z) (dBe) (dBc) (dB)
903.8 67.12 20 47.12
915.0 67.90 20 47.90
926.2 66.71 20 46.71

Figure 58 Peak Power Output of 902-928 MHz Band

JUDGEMENT:

TEST PERSONNEL:

Passed by 46.71 dB

Tester Signature: Shunn z;(_\J\M

Typed/Printed Name: S. Zigdon J

Test Report E45900.00

FCC ACC M Ver 1.1 05Mayl 2000

Date: 24.07.02

Nexus Data (1993) Ltd.
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10.3  Test Equipment Used.

Peak Power Output of 902-928 MHz Band

Testing Performed on 19 March 2002.
| nstrument Manufacture Model Serid Cdibration
Number
Last Period
Cdibr.
Spectrum Anritzu E4440A Us40420202 1.3.2002 1year
Anayzer
Cadle Huber Suhner RG142 None 1.3.2002 1 year

Figure 59 Test Equipment Used

Test Report E45900.00
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11. 6 dB Minimum Bandwidth

11.1  Test procedure

The N.T.R. was s to the gpplicable test frequency. The N.T.R. antenna termina was
connected to the spectrum analyzer through an appropriate coaxial cable section. The
spectrum anayzer was set to 100 kHz resolution BW. The spectrum bandwidth of the
N.T.R. a the point of 6 dB below maximum peak power was measured and recorded.
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11.2 Results table

E.U.T Description: Network Transceiver/Repester
Mode No.: P3V7-89

Serid Number: Not Designated

Specification: F.C.C. Part 15, Subpart C: (15.247-a2)

Operation Reading Specification Margin
Frequency
(MH2) (MH2) (MH2) (MH2)
903.8 1.05 0.5 0.55
915.0 1.10 0.5 0.60
926.2 1.05 0.5 0.55

Figure 63 6 dB Minimum Bandwidth

JUDGEMENT: Passed by 0.55 MHz
TEST PERSONNEL:
Tester Signature Shwnus 4 _.J‘w\ Date: 24.07.02

Typed/Printed Name: S. Zigdon J
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11.3  Test Equipment Used.

6 dB Minimum Bandwidth

Testing performed on 19 March 2002

[nstrument Manufacture Model Serid Cdibration
Number
Last Period
Cdlibr.
Spectrum Anritzu E4440A US40420202 1.3.2002 1 year
Andyzer
Cable Huber Suhner RG142 None 1.3.2002 1 year

Figure 64 Test Equipment Used

Test Report E45900.00
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12. Band Edge Spectrum

[In Accordance with section 15.247(c)]

12.1  Test procedure

Enclosed are spectrum andyzer plots for the lowest operation frequency

(903.8 MHz) and the highest operation frequency (926.2 MHz) inwhichthe N.T.R. is
planed to be used.

TheN.T.R. antennatermina was connected to the spectrum andyzer through an
appropriate coaxiad cable. The spectrum anayzer was set to 100 kHz resolution BW.
Maximum power level below 902 MHz and above 928 MHz was measured rdlative to
power level a 903.8 MHz and 926.2 MHz correspondingly.

r A £i=d Mt

e Aghent 1dalis Har 19, S8
V EAL ML
Lo R

Het 30 dBm stitten 46 &8 -&b.64 g

I: ' oo |

'E : _,r"# " ’

PV NP
Marker a \lyﬂ

—-1.800000 MHz :

1sfv |-26.64 dB =

|
3¢
F5

£
§5C

Cenrer 303,588 HHz span O HHz

hEs D 1o KHS S8R JdE RHE SoHERD

Figure 65

Test Report E45900.00 Nexus Data (1993) Ltd. Page 79 of 96

FCC ACCMVer1.1 05Mayl 2000



\srael Testing Laboratories

1

Rat 34 dom BHekaa db db —¢h. 16 db
Pk
Log | ' ! L | |
TS L - i
10 1 : ﬂmwﬂ :
B | ™, -
1 | " %
M | | L- o :
L Ligd LE M T
Marker a l'l‘ : e
—1.800008 MHz" . W"—
s | -2516dB | 0 I .
Hl 52 | |
53 FH | |
=[x | |
£t ] T | ]
PSTAk | | |
o | | | f
1 = | |
| [ ]
| | L
Centar 92% 208 MHz Span 5 MHz

Apllent 1B:20:21 War 19, 2w

a Mirl l.uge MHz

sifes bH 100 kiHz

sYER 389 kHz

Borigad Lo B

Figure 66
& Aglent 1B:28:34 Mar 19, 2082 S e
Ref 30 dEa shitten 46 dB -21.57 dB
{E:ak s
18
dB/
AR
Marker a g | l ‘]
-2.530080 MHz T | !
oy | ~2157 dB {4 , UF\WA :
WL szw \l "lf
53 FS
Af
£l
FTun
Swp

Cemter 98368 MHz
sfles BH 108 kHz

Test Report E45900.00

FCCACCMVer1.1

05Mayl 2000

*/BW 388 kHe

Fgure 67

Nexus Data (1993) Ltd.

span 28 HHz
Sweap 28 ms

Page 80 of 96



\srael Testing Laboratories

“ Agllent 18:23:48 Har 13, Jeed
Hktl 2.48 MHz

Ket 38 «bm aHttEn fi ] 2.3 o
L R st

3
i

Marker & [J'\ 38
2:400080 MHz7"|
i-_::'..- _—22_? ﬂ -ll lu

" *,E,v V¥ \"{mﬁfh A *lrf\‘

B
=
Hn—n

A

—..
—
-y

53 F§

Fifd
E£0E):
FTun

Center 92628 MHz Span 2@ MHz

sfles oW 198 kHz Y0k ol kHE omeel ot

Figure 68

Test Report E45900.00 Nexus Data (1993) Ltd. Page 81 of 96

FCC ACCMVer1.1 05Mayl 2000



\srael Testing Laboratories

12.2 Results table

E.U.T. Description: Network transceiver/Repeater

Model No.: P3V7-89

Serid Number: Not Designated
Specification: F.C.C. Part 15, Subpart C (15.247)

Operation Band Edge Spectrum Specification Margin
Frequency Frequency Leve
(MH2) (MH2) (dBo) (dBc) (dB)
903.8 902 21.57 20 1.57
926.2 928 22.57 20 2.57
Figure 69 Band Edge Spectrum
JUDGEMENT: Passed by 1.57 dB

TEST PERSONNEL:
Tester Signature; Shison )l(_\im

Typed/Printed Name: S. Zigdon \}

Test Report E45900.00

FCC ACC M Ver 1.1 05Mayl 2000

Date: 24.07.02

Nexus Data (1993) Ltd.
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123  Test Equipment Used.

Band edge Spectrum

Testing was performed on 19 March 2002.

| nstrument Manufacture Model Serid Cdibration
Number
Last Period
Cdlibr.
Spectrum Anritzu E4440A Us40420202 1.3.2002 1year
Anayzer
Cadle Huber Suhner RG142 None 1.3.2002 1 year

Figure 70 Test Equipment Used
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13. Transmitted Power Density
[In accordance with section 15.247(d)]

13.1  Test procedure

The N.T.R. antennatermina was connected to the spectrum andyzer through an
gppropriate coaxia cable. The spectrum analyzer was set to 3 KHz resolutionBW.
10 Khz video BW and sweep time of 1 second for each 3 KHz “window”. The
spectrum peaks were located a each of the 3 operating frequencies.

¥ Agllant 160783 Mar 19, 2082

Mikrl 983839 3 HHz
Ret 20 dBm whtten 46 dB B.1d dim
Peak
Log
1@
dB/

1
|
1
|

Marker
993.839300 MHz
v | 612 dBm e N

Ml 52
53 FC |
o 1
£k 1
£S5k |
Swip |

Center 303,668 8 HAz 2 pan 18 kHz
afies BH 3 klz #UEH 18 kHz i5usap J@ 3

Figure 71

Test Report E45900.00 Nexus Data (1993) Ltd. Page 84 of 96

FCC ACCMVer1.1 05Mayl 2000



\srael Testing Laboratories

# Aghent LG:12]7 Mar 19, 266 ! .
Mirl 915859 B Hez

Em 30 dbm iFtten 46 db .43 dom
sk |
Log !
18
dE/
3
i e e S e e e
Marker .
915.839008 MH=z i
Lafv 5.96 dBm t
ML 52 |
53 FC |
Fid |
LR 1
£50k |
Swp H
|
|
]
1 1
Conter JLT.HEE 8 MHz SpEn cLb ki
#es BH 3 Kl ahEl 18 kHz i5weap S8 5

Fgure 72
s Aghent 15:28:47 Mar 19, 2802
Merl 926.185 & MHz

;f.urpje- i *HEten 46 dE 5.6 dhim
Foak |
Log
18
L -

—_— --Q——\.—\_o-u—u- .M',ﬂ-ﬂ—v—ﬂ-— e i i, B R

Marker

926.109600 MHz
lgfv |- S76 dBm |
Ml &2 |
33 FC |

FiFl
£tk
58k
T
Swp |
|
Canter 96,208 @ HHz - wan &18 khz
#fies BH 5 kliz ek 18 ki ¥SwaaD /% 5
Figure 73
Test Report E45900.00 Nexus Data (1993) Ltd. Page 85 of 96

FCC ACCMVer1.1 05Mayl 2000



\srael Testing Laboratories

13.2 Results table

E.U.T. Description: Network Transceiver/Repester
Model No.: P3V7-89

Serid Number: Not Designated

Specification: F.C.C. Part 15, Subpart C (15.247)

Operation Reading Find Specification Margin Cable
Frequency Resuit Attenuation
(MH2) (dBm) (dBm) (dBm) (dB) (dB)
903.8 6.12 6.82 8 1.18 0.7
915.0 5.96 6.66 8 134 0.7
926.2 5.76 6.46 8 14 0.7
Figure 74 Test Equipment Used
JUDGEMENT: Passed by 1.18 dB
TEST PERSONNEL :
Tester Signature; Shimn -\J"" Date: 24.07.02

Typed/Printed Name: S. Zigdo

Test Report E45900.00

FCC ACC M Ver 1.1 05Mayl 2000

\J

n

Nexus Data (1993) Ltd.

Page 86 of 96




\srael Testing Laboratories

13.3  Test Equipment Used.

Transmitted Power Density

Tegting was performed on 19 March 2002.

| nstrument Manufacture Model Serid Cdibration
Number
Last Period
Cdlibr.
Spectrum Anritzu E4440A Us40420202 1.3.2002 1year
Anayzer
Cadle Huber Suhner RG142 None 1.3.2002 1 year

Figure 75 Test Equipment Used
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14. Processing Gain
[In accordance with section 15.247(e)]

141  Test procedure

The processing gain was measured according to the guiddiine in section 15.247(e). The
transmitter was enclosed in asmal RF chamber and configured to transmit periodicaly
typica length burst messages. The jammer was Smulated by HP8647A sgnd generator.
The composed signd (transmitter and jammer) was fed to the SPSP receiver and the
demodulated was fed to a PC with decoding and analyzing program. Instead of pointing
out arequire BER, the criteria that was used is 80% success rate in detecting and
decoding burst messages (error free decoding messages). This criteria, which it' s related
to probability of detection rather then to “required BER”, is more suitable in measuring
the performance in our system because of it’s burdt nature. By smulating we can show
that for criteria of 80% success rate, the required SN ratio is 13db. The test consists of
stepping signd generator in 50 kHz increments across the passband. The measurement
was taken in 3 different frequencies near the lower edge of the band in 903.8 MHz, in
the center frequency 915MHz and near the upper edge of the band 926.2MHz. The
measurement was taken when the system was configured to work with 255 PN maximal
length codes.
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Processing Gain

PN Code Length 255

Frequency 903.8 MHz
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Processing Gain

PN Code Length 255

Frequency 915 MHz
DdtaF, MHZ JS, dB
0 7 Discard
0.05 8 Discard
0.1 8
0.15 9
0.2 9
0.25 9
0.3 9
0.35 10
04 10
0.45 11
05 12
0.55 12
0.6 13
-0.05 8
-0.1 8
-0.15 8
-0.2 9
-0.25 9
-0.3 9
-0.35 10
-04 10
-0.45 11
-0.5 11
-0.55 12
-0.6 13
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Processng Gain PN Code Length 255
Frequency 926.2 MHz
DdtaF, MHZ JS, dB
0 7 Discard
0.05 8
0.1 8
0.15 8
0.2 8
0.25 9
0.3 9
0.35 10
04 11
0.45 11
05 11
0.55 12
0.6 13
-0.05 8 Discard
-0.1 8
-0.15 8
-0.2 9
-0.25 9
-0.3 9
-0.35 9
-04 10
-0.45 10
-0.5 11
-0.55 11
-0.6 12

Figure 79 Processing Gain: 13+8=21

TEST PERSONNEL.:
Tester Signature: Shinn ;(q}\”\

Typed/Printed Name: S. Zigdon \)

Test Report E45900.00

FCC ACC M Ver 1.1 05Mayl 2000

Date: 24.07.02

Nexus Data (1993) Ltd.

Page 92 of 96




\srael Testing Laboratories

14.2

Test Equipment Used.

Transmitted Power Density

Tegting was performed on 19 March 2002

I nstrument Manufacture Model Serid Cdlibration
Number
Last Period
Cdlibr.

Spectrum Anritzu E4440A Us40420202 1.3.2002 1year
Andyzer

Cable Huber Suhner RG142 None 1.3.2002 1year

Sgnd HP 8648A 3416u00103 1.5.2000 1year
Generator

Power Splitter Mini Circuits ZAPD21 09716 1.3.2002 1vyear

Vaiable HP 8496A 3308A 14531 1.3.2002 1year
Attenuator

20dB Mini Circuits SAT 20 8992612 1.3.2002 1year
Attenuator

10dB Mini Circuits SATI10 942312 1.3.2002 1year
Attenuator

PC
Receiver NEXUS DATA AP-BX None 1.7.2000 1year
Figure 80 Test Equipment Used
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15. Antenna Gain
The antenna used in the device is a patch antenna.

Antenna specifications:
Dimensions: 105mm x 121.7mm.
Gain: 3dBi.

Band Width: 6Mhz.

Impedance: 50ohm
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16. R.F Exposure/Safety

The EU.T. isingdled in fixed locations for gpplication of tranamitting data.of gas consumption to
central data collection offices. The distance between the E.U.T. and the genera population is at
least severd meters.

Cdculaion of Maximum Permissible Exposure (MPE)
Based on Section 1.1307(b)(1) Requirements

() FCC limitsat 915 MHz

S= 915 =0.61 mV\!
1500 cm

Using table 1 of Section 1.1310 limit for genera population/uncontrolled exposures, the
above leve isan average over 30 minutes.

(b) The power density produced by the E.U.T. is

P;- Transmitted Power 1000mw (Peak)

Gr- Antenna Gain, 2(3dBi)

R- Digtance from Trangmitter using 100cm worst case
(c) The peak power density is:

3
= 02 5990 W
4p (100) cm

(d) Theduty cycle of transmission in actua worst caseis 150 msec pulses per 1.5 secintervals.
The average power over 30 minutesis:

P, = 1000° 0.15 —100mW
1.5
(e) Theaweraged power density of the EU.T. is:

100X 2 mw
= ————=15X10"" —
4px(100) o

(f) Thisissgnificantly below the FCC limit.
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17. Photographs of Tested E.U.T.

Figure 81 Top View Closed Cover

Figure 82 Top View Antenna Cover and Antenna Removed

Unit
Connector

Interfacing
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Figure 83 Top View Antenna Cover Removed

Figure 84 Printed Circuit Side 1
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Figure 85 Printed Circuit Side 2

Figure 86 Printed Circuit Mounted in Housing/ E.U.T. Disassembled
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