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Advantra (UK) Limited, Model No. AR1800 Date of Test: April 30, 2000
FCC ID: XXXARI800

1.0 Summary of Tests

FCC ID: XXXARI1800
Model No.: AR1800
CCRULE - .- DESCRIPTIONOFTEST = | RESULTS

2.1046 RF Powcr Output Pass

90.205 Effective Radiated Power Pass
2.1049, 50.209(b)(5), { Occupied Bandwidth, Bandwidth Limitation, Pass
90.210 Emission Masks :

2.1051 Spurious Emissions at Antenna Terminals Pass
21033, 15.109 Field Strength of Spurious Radiation Pass
15.107 Line Conducted Esmissions Pass

2.1055 Frequency Stability vs. Temperature Pass

2.1055 Frequency Stabilitv vs, Voltage Pass

2914 Transient Frequency Behavior N/A

Test Engineer: X /{//:‘ 9‘1«@ )é’“m Date: S -io— i
Xi-Ming Yan /?

EMC Site Managcr:‘gdﬂf fﬂ/ W Date: {: / -Eﬁ;/ s,

David Chernomordik, Ph.D.
EMC Site Manager

Report # 99030958A 1 FCC Part 96



Intertek Testing Services
1365 Adams Ct. Menlo Park, CA 94025

Advantra (UK) Limited, Model No. AR1800 Date of Test: April 30, 2000
FCC ID: XXXAR1R0O

2.0 General Description
21 Product Description

The Advantra Model AR1800 1s an easy to use 4 line alphanumeric ReFlex pager that uses a standard 1.5
volt alkalineA A high capacity battery

A production version of the sample was received on April 30, 2000 in good condition,

Overview of 4 Line Alphanumeric ReFlex Pager

Applicant Advantra (UK) Limited

Trade Name & Model No. Advantra, AR1800

FCC Identifier KXKARIB0D

Use of Product Digital Data Commumeation {Two-Way Pager)
Type of Transmission 4 Level FSK

Bit Rate RX — 6400, tx — 9600

Maximum Deviation + 2.4kHz

Range of RF Output 1 watt nominal into antenma, 100 mW EIRP, 8 position average
The de voltage applied te and Voltage: 2.5V

current into the several Current: 0.4A

elements of the final RF

amplifying device

Frequency Range 896 — 902 MHz

Antennale} & Gain -10 dB:

Detachable Antenna? []Yes [x] No

Receiver L.O. Frequency 884 — 897 Mz

External Input [ ] Audio [x] Digital Data

22 Related Submittal(s) Grants

None.

23 Test Facility

The open area test site and conducted measurement facility used to colfect the radiated data is site . This test
facility and site measurement data have been fully placed on file with the FCC and NVLAP accredited.

Report # 99030958A 2 FCC Part 90



Intertek Testing Services i
1365 Adams Ct. Menlo Park, CA 94023

Advantra (UK) Limited, Model No. AR1300 Date of Test: Aprl 30, 2000
FCC ID: XXXARI1800

3.0 RF Power Qutput, FCC § 2.985(a)

31 Test Procedure

The transmitter output was connected to a calibrated coaxial attenuator, the other end of which was connected
to a spectrum analyzer. The resolution bandwidth and the video bandwidih of the spectrum amalyzer were set

up to 3 MHz and 30 kHz respectively. The attenuator was included in spectrum analyzer OFFSET function.

Transmitter output was read off the spectrum analyzer in dBm.

32 Test Equipment

Hewleit Packard 8481 A Power Sensor, 435B Power Meter
Hewlett Packard HP8566B Spectrum Analyzer, 100 Hz - 22 GHz
Tektronix 2782 Spectrum Analyzer, 100 Hz - 40 GHz

33 Test Resulis

Refer to the attached plots.

Plot Number Power, dBm Description
31 29 8 Low Channel - 896 MHz
32 30.0 Middie Channel — 898.5 MHz
3-3 299 High Channel - 902 MHz

| Results: Passed

Report # 59030958A 3 FCC Part 90
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Intertek Testing Services
1365 Adams Ct. Menlo Park, CA 94025

Advantra (UK} Limited, Model No. AR1800 Date of Test: April 30, 2000
FCCID: X3(XARI18B00

4.0 Occupied Bandwidth, Bandwidth Limitation, Emission Masks
FCC §2.989(]), 90.269(B)5), 90.210, 24.133(a)2)

4.1 Test Procedure

The antenna was disconnected from the transmitter and the short cable was connected to the transmitter RF
output.

The RF output was connecied to the input of the spectrum analyzer through sufficient attenuation.
The resolution bandwidth of the spectrum analyzer was set up at least 10 times higher then the authorized
bandwidth of the transmitter. The spectrum analyzer reading was recorded and plotted. This reading is used

as a reference for emission mask measurements.

The resolution bandwidth of the spectrum analyzer was set up to 100 Hz and the spectrum of the transmiting
signal was recorded. This spectrumn was compared to the required emission mask.

The emission designator was defined as 13KOF1D, where 13.6 kHz is the Authorized Bandwidth.

4.2 Test Equipment
Hewlett Packard 8481A Power Sensor, 435B Power Meter

Hewlett Packard HP8566B Spectrum Analyzer, 100 Hz - 22 GHz
Tektronix 2782 Spectrum Analyzer, 100 Hz - 40 GHz

4.3 Test Results

Plot Number Description

4-1-1 898 MHz, Unmodulated

4-1-2 898 MHz, Modulated 50 kHz Span
4-1-3 898 MHz, Modulated 100 kHz Span
4-1-4 898 MHz, Modulated 200 kHz Span
4-1-5 898 MHz, Modulated 1 MHz Span
4-2-1 902 MHz, Unmodulated

4-2-2 302 MHz, Modulated 50 kHz Span
4-2-3 902 MHz, Modulated 100 kHz Span
4-2-4 902 MHz, Modulated 200 kHz Span
4-2-5 902 MHz, Modulated 1 MHz Span

{ Results: Passed

Report 4 99030958 A 4 FCC Part 90
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Intertek Testing Services
1365 Adams Ct. Menlo Park, CA 94025

Advantra (UK) Limited, Model No. AR1800 Date of Test: April 30, 2000
FCCID: XOIXAR 1800

5.0 Out of Band Emissions at Antenna Terminals, FCC §2.991

The power of emissions must be atienuated below the power of the unmodulated carrier (P) on any frequency
removed from the assigned frequency by more than 250 percent of the authorized bandwidth - at least 43 +
10 log P dB.

5.1 Test Procedure

The RF output of the transceiver was connected to a spectrum analyzer through appropriate attenuation. The
resolution bandwidth of the spectrum analyzer was set at 100 kHz. Sufficient scans were taken to show the
out-of- band emissions if any up to 10th harmonic.

52 Test Equipment

HP 8566B Spectrum Analyzer, 100 Hz - 22 GHz
HP 7470A Plotter

533 Test Results

Refer to the attached plots.

5-1-1 Channel 89% MHz, 1 - 100 MHz
5-1-2 Channel 896 MHz , 100 — 1000 MH:z
5-1-3 Channel 896 MHz, 1 - 10 GHz
5-2-1 Channel 898.5 MHz, 11 - 100 MHz
5-22 Channel 898.5 MHz , 1000 - 2500 MHz
5-2-3 Channel 898.5 MHz , 2.5 - 10 GHz
5-3-1 Channel 902 MHz , 1 - 100 MHz
5-3-2 Channe! 902 MHz, 100 - 1000 MHz
5-3-3 Channel 902 MHz, 1 - 10 GHz

[ Results: Passed

Report # 99030958A 3 FCC Part 90
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Intertek Testing Services
1365 Adams Ct. Menlo Park, CA 94025

Advantra (UK) Limited, Model No. AR1800 Date of Test: April 30, 2000
FCC ID: XXXAR1800

6.0 Field Strength of Spurious Radiation, FCC §2.993, $15.109

6.1 Test Procedure

The transmitier was placed on a wooden turntable,

The measurement antenna was placed at a distance of 3 meters from the EUT. During the tests, the antenna
height and polarization as well as EUT azimuth were varied in order to identify the maximum level of
emissions from the EUT. The test was performed by placing the EUT on 3 orthogonal axis.

The frequency range up to tenth harmonic of the fundamental frequency was investigated.

The spurious harmonic atienuation was calculated as the difference between E in dB(uV/m) at the fundamental
frequency and at the spurious emission frequency.

6.2 Test Equipment

CDI B1007200/300 Biconical Antennas

EMCO 3115 Horn Antenna

HP 8566B Spectrum Analyzer
Preamplifiers

Report # 99030958A 6 FCC Part 90



Intertek Testing Services

Radiated Emissions Test

Data
Campan Advantra Model # [AR1800 o FCC 2.993
¥: -y BRI 3
EUT: 'SIN or QOJ4ENT?

FCC#:

iProject |J9903095 Test Date: |April 30, 2000
i# 8 : 4
;Test Tx @ 856 MHz |Engineer: |Xi Ming Y. Y
'Mode: ’

0.0

118.5 .1.30E+02

896.00 . 7: 0 H 230 o 15 00 NiA
179200 619 | Ave. |8 8 | V 27.2 29.4 20 | 617 2.71E-04 568 -208
2688.00° 743 | Ave. |8 | B vV | 308 28.4 23 | 788 139E-02, 397 -3.7
358400 612 | Ave. 8| 8 H | 335 27.8 27 | 695 165E-03] 490 129
448000 590 | Ave. ' 8 | 8 vV | 242 27.9 29 | 682 119E-03 504 143
'5376.00 452 | Ave. .8 8 vV 349 | 283 35 | 553 '6.20E-05 632 |-272
627200 360 | Ave. 18| 8 Vv 369 | 28.0 39 | 48.8 1.40E-05 697 |-335
7168.00. 334 | Ave. '8 | 8 v | 380 279 43 | 478 1.11E-05 707 |-34.7.
806400 440 | Ave. 8| 8 Vv | 387 27.2 48 | 603 195E-04 582 |-22.2

290 | Ave. 8| 8 v 376 | 27.0 47 | 443 [49BE-06, 742 |-38.2

8960.00

C.C F.:Other Correction Fagctor

¥ Insert. Loss = Cable A + Cable B + Cable C + Transducer.
)

) Attn. = Field Strength (Fundamental) - Field Strength (Harmonics).

e} Negative signs (-) in Margin column signify levels below the limits.




Intertek Testing Services

. Radiated Emissions Test

Data
‘Compan [Advanira Model #: [AR$800 N FCC 2983
¥ _ :
EUT: SiN or OJ4ENT
: 3 FCC #:
Project |J8803095 Test Date: [April 3G, 2000
# 8
Test Tx @ 888.5 MHz Engineer: XiMingY.:
Mode: '

898.50 _ .7 Vv | 225 0.0 1.5 A0E+02. 0.
1797.00 630 | Ave. | 8| 8  V 272 29.4 2.0 3.49E-04, 55.0
269550 740 | Ave. |8 | B Vv 305 28.4 23 1.30E-02° 393
359400 623 | Ave. |8 | 8 H | 335 27.8 27 | 70.7 |2.12E-03 47.2
449250 56.7 | Ave. |8 8 _ V 34.2 27.9 29 | 659 |7.04E-04° 52.0
539100 458 | Ave. |8 | 8  V 34.9 28.3 35 | 559 |7.12E-05, 61.9
628550 370 | Ave. |8 | 8 v 36.9 280 | 39 498 |1.76E-05. 68.0
718800 345 @ Ave. |8 | B V| 380 27.9 43 ' 48.9 |1.43E-05. 68.9
808650 453 | Ave. |8 | B v 387 272 | 48 616 |263E-04 562 |-202
901000 301 | Ave. |8 | BV | 404 26.8 47 48B4 |127E-05. 694 |-334

T

a) C.C F.:Other Correction Factar

o

} Insert. Loss = Cable A + Cable B + Cable C + Transducer.

¢) Net = Reading + Antenna Factor - Pre-Amp + insert. Loss.

d) Attn. = Field Strength (Fundamental) - Field Strength (Harmonics).

e) Negative signs (-) in Margin column signify levels below the limits.




Intertek Testing Services

Radiated Emissions Test

Data
Compan Advantra "~ Model # [AR1800 FCC2983 |
¥ i} ; . L :
EUT: SIN or OJAENTA
: FCC #:
IProject [J9903095 Test Date: |Aprii 30, 2000
#: 8
Test Tx & 901 MHz Engineer: [Xi MingY.
Mode; ‘

90100 | 938 | Ave. | T vV 226 00 16 | 1180 [1.15E402, 0.0 | N/A
1802.00| 62.0 Ave. 8. 8 vV 2712 28.3 2.1 62.0 |2.90E-04! 5640 |-20.0
270300 711 | Ave. | 8| 8 | ¥ 306 284 . 23 75.6 |6.64E-03 424 | 6.4
360400 610 | Ave. | 8] 8 | H | 335 278 27 | 694 |[157E-03| 487 |-126
+4505.00 - 59.0 Ave. 8 8 Vv 335 279 32 67.8 |1.10E-03, 502 !-142
5406.00 437 | Ave. | 8| B v 34.9 283 '35 | 538 |4.39E-05 642 '-28.2
6307.00 390 Ave, | 8 | B v 36.9 28.0 3.9 518 |2.79E-05, 66.2 -30.11
7208.00 361 Ave, 8 8 V' 38.0 28.0 4.3 50.4 2.02E-05 676 -31.5]
810900 460 | Ave. | 8| B V 387  27.2 48 623 |3.09E-04 557 -19.7
9010.00 - 29.8 Ave. 8| B Vi 404 . 268 4.7 48.1 |1.1BE-05, 8689 -33.8 |
i ; o [

|

Ha) ©.C.F :Other Correction Factor

b} Insert. Loss = Cabie A + Cable B + Cable C + Transducer.

d} Attn. = Field Strength (Fundamental) - Field Strength (Harmonizs).

e) Negative signs {-) in Margin column signify levels below the limits.




Intertek Testing Services

Radiated Emissions Test
Data !
‘Compan |Advantra Model #: [AR1800 B FCC 2993
¥ :
EUT: 8I/N or QJ4ENTA
_ : FCC #:
Project J9203035 Test Date: April 3C, 2000
#: 8
Test Tx @ 902 MHz Engineer: XiMing V.
Mode:

90200 931 | Ave | 7 v 226 0.0 16 | 117.3 [9.82E+01, 00 | NA
1804.00 6285 | Ave. | 8| B Y 272 | 283 21 626 |333E-04 547 1-187
270600 710 | Ave. |8 | 8 Vv 306 | 2864 23 755 |649E-03 418 _ -58
360800 614 . Ave. | 8 | 8 H 335 278 27 | 898 |1.73E-03, 476  -11.5
457000 588 | Ave. |8 | 8 vV | 335 27.9 32 | 676 |1.05E-03. 49.7 -13.7
541200 480 | Ave. |8 | 8 V| 349 28.3 35 | 581 |1.1BE-04 592 232
631400 366  Ave. | 8 | 8 Vv 36.9 28.0 39 | 494 |[1.61E05 679 .-31.8
721600 388  Ave. | 8 8 Vv 38.0 28.0 43 ! 531 |3.75E-05. 64.2 |-28.2!
811800 479 Ave. | 8 8  V 387 272 | 4B ' 642 |479E-04 531 |-171
902000 30.0  Ave. |8 . 8 v 40.4 26.8 47 483 |1.25E-05 €9.0 |-33.0

1
i

a) C.C.F..Other Correction Factor

(=3

} Attn. = Field Strength {Fundamentsl) - Field Strength (Harmonics).

e) Neéalive signs {-) in Margir_\_ column signify levels below the limits.




Intertek Testing Services

Radiated Emissions
Test Data
Company: Advantra N : Model # AR1800 ;
EUT: SIN# OJ4ENTH |
iProject #.  J99030958 Test Date: April 30, 2000
Test Mode: Rx Engineer: Xi-Ming Y.

30.00 180 | Peak 2 O Vv 11.0 0.0 03 0 | 293 400 - -107
7000 | 210 | Peak 2 O v 585 | 0.0 08 ' 00 | 274 400 126"
_ 11000 T 21¢ | Peak | 2 © v | 78 00 ' 10 | 00 | 299 435  -136_
20000 | 220 | Peak |2 0 | V 10.1 00 15 0.0 | 336 435 99 .
30000 : 207 | Peak | 2 O v 133 0.0 . 18 | 00 | 359 4606 _-10.1
600.00  11.0 | Peak | 2 © v 18.9 00 | 24 | 00 | 323 460 _-13.7.
88400 124 | Peak 2 0 | H 231 00 | 32 00 | 387 460 73
887.00 100 | Peak 2 D H 1 233 0.0 32 | 00 | 35 460 95
890.00 105 Peak 2 0 H 23.4 0.0 32 [ 00 | 371 460 -89
897.00 102 | Peak 2 0 H 236 . 00 | 32 | 00 | 370 | 460 90
1768.00 345 | Peak & 8 H 274 - 204 42 06 | 367 540 -17.3
177400 350 | Peak 8 8 H 274 294 42 00 372 540 ' -168
1780.00 355 | Peak 8 8 H 274 204 42 0.0 | 377 | 540 163
1794.00 350 | Peak B8 : 8 R 274 294 | 42 00 | 372 540 -16.8

“7a) D.C F :Distance Correction Factor ' |

b} Insert. Loss (dB} = Cable A + Cable B + Cable C . o !

¢) Net (dB} = Reading + Antenna Factor - Pre-amp + Insert. Loss. - Transducer Loss - Duty Relaxation (transmitter

only}.

:|d] Negalive signs (-) in Margin column signify levels below the mits.

.- |e) Al other emissions not reported are below the equipment noise floor which is at least 20 dB below tne mits.




l \ 1365 Adams Ct. Menlo Park, CA 94025

Advantra (UK) Limited, Model No. AR1800 Date of Test: April 30, 2000
FCC ID: XXXAR1800

6.3 Test Configuration Setup - Radiated Emission

Report # 99030958A 7 FCC Part 90



Intertek Testing Services
1365 Adams Ct. Menlo Park, CA 944025

Advantra (UK) Limited, Model No. AR1800 Date of Test: April 30, 2400
FCC ID: XXXARI1800

6.4 Test Results

See attached.

[ Results: Passed

Report # 93030958A 8 FCC Part 90



Intertek Testing Services
1365 Adams Ct. Menio Park, CA 94025

Advantra (UK) Limited, Model No. AR1800 Date of Test: April 30, 2000
FCCID: X0IXARI1800

7.0 Line Conducted Emissions, FCC § 15.107
7.1 Test Procedure

Not applicable, the EUT is battery powered.

Report # 99030938 A 9 FCC Part %0



Ny Intertek Testing Services
erte g 1365 Adams Ct. Menio Park, CA 94325

Advantra (UK) Limited, Model No. AR1800 Date of Test: April 30, 2000
FCC ID: XXXAR1800

72 Test Configuration Setup — Line Conducted Emissions

Not applicable, the EUT is battery powered.

Report # 99030958A 10 FCC Part 90



Intertek Testing Services
1365 Adams Ct. Menlo Park, CA 94625

Advantra (UK) Limited, Model No. AR1800 Date of Test: Apnl 30, 2000
FCC ID: XXXARIR00

73 Test Results

See attached test data.

| Results: Not applicable, the EUT is battery powered.

Report # 99030958 A 11 FCC Part 90



Intertek Testing Services
1365 Adams Ct. Menlo Park, CA 94025

Advantra (UK) Limited, Model No. AR1800 Date of Test: April 30, 2000
FCC ID: XXXARI1800

8.0 Freguency Stability vs Temperature, FCC § 2.993(a}
8.1 Test Procedure

The equipment under test was connected to an external DC power supply and the RF output was connected
to a frequency counter via feedthrough attenuators. The EUT was placed inside the temperature chamber.
The DC leads, RF output cable, exited the chamber through an opening

Afier the temperature stabilized for approximately 20 minutes, the frequency of the output signal was
recorded from the counter,

82 Test Equipment

Temperature Chamber, -50C to + 100C
Hewlett Packard 5383 A Frequency Counter
Tektronix 2784 Spectrum Analyzer
Goldstar DC Power Supply, GR303

8.3 Test Results

Refer to the test data below.

o Temperature,C . - L0 i Difference(Hz)
+50 =337
+40 -50
+30 -75
+20 -50
+10 225
D 470
-5 697
-7 T'X Inhibited

| Results: Passed

Report # 99030958 A 12 FCC Part 90



Intertek Testing Services

1365 Adams Ct. Menlo Park, CA 34025

Advantra (UK) Limited, Model No. AR1R800

FCC ID: XXXARIRO0

2.0 Frequency Stability vs Voltage, FCC §2.995(d)(2)

0.1 Test Procedure

Daie of Test: April 30, 2000

An external variable DC power supply was connected to the EUT. The frequency of the transmitter was
measured for 115% of the DC nominal value and for 85% of the nominal value.

92 Test Equipment

Hewlett Packard 5383 A Frequency Counter

Tektronix 2784 Spectrum Analyzer
Goldstar DC Power Supply, GR303

93 Test Results

Refer to the test data below.

. Wolage,VDC_ T 5 Difference(Hz) o
1.725 5)
1.5 50
1275 55
1.05 =52

[ Results: Passed

Report # 99030958A

13

FCC Part 90




Intertek Testing Services
1365 Adams Ct. Menlo Park, CA 940235

Advantra (UK) Limited, Model No. AR1800 Date of Test: April 30, 2000
FCC ID: XXXARI1800

10.0  Transient Frequency Behavior, FCC §90.214

10.1  Test Procedure

Test was performed according the TIA/EIA/IS-102.CAAA, Section 2.2.18. The transmitter was continuously
transmitting a modulated signal (FSK, 2400 bits/sec.). The generator was generating FM signal (1 kHz tone,

12.5 kHz deviation). Several plots were made on the FM demodulator output with the EUT turned ON and
OFF.

102  Test Results

| Results: Not Applicable

Report # 99030958A 14 FCC Part 90



