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REPORT NO.01U0843-1 FCCID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO

1. VERIFICATION OF COMPLIANCE

COMPANY NAME OTC WIRELESS, INC.
48507 MILMONT DRIVE
FREMONT, CA 94538

CONTACT PERSON MS. YAN ZHENG
TELPHONE NO : 510-490-8288 ext.215
EUT DESCRIPTION : 2.4GHz DIRECT SEQUENCE SPREAD SPECTRUM
CLIENT RADIO
MODEL NAME : AIrEZY-2411-BT
DATE TESTED : AUGUST 14, 2001
LIMIT APPLY TO: FCC PART 15 SECTION 15.247
TECHNICAL LIMITS TEST RESULT
Minimum 6dB Bandwidth@ > 500kHz Passed
RF Power Output < 1 Watt Passed
Out of Band Measurements Passed
DSSS Power Dendty < 8dBm @ 3kHz bandwidth Passed
Processing Gain of a DSSS > 10dB Passed
LIMIT APPLY TO: FCC PART 15 SECTION 15.205/SECTION 15.209
Restricted Band of Operation | Passed
LIMIT APPLY TO: FCC PART 15 SECTION 15.109
Radiated Emission Limits | Passed
LIMIT APPLY TO: FCC PART 15 SECTION 15.207
AC Line Conducted Emission | Passed

The above equipment was tested by Compliance Engineering Services Inc. for compliance with the
requirements set forth in CFR 47 PART 15 SUBPART C. This said equipment in the configuration
described in this report show that maximum emission levels emanating from equipment are within the
compliance regquirements.

Tested By:

HUELY VANG
ASSOCIATE EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES

Approved & Released By:

THU CHAN
SENIOR EMC ENGINEER
COMPLIANCE CERTIFICATION
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REPORT NO.01U0843-1
EUT: 24 GHz CLIENT RADIO

FCCID: MKZAZY 2411BT DATE:08/22/2001

2. DESCRIPTION OF EQUIPMENT UNDER TEST (EUT)

CHASSISTYPE PLASTIC

Frequency Range 2412-2462 MHz

Loca Osc./Location 20.0MHz Main / 24.7 MHz Top
Channel Spacing 5MHz

Transmit Power 25mW

Modulation Technique CCK

Radio Technique Direct Sequence Spread Spectrum
Number of Channdls 11

Operating Mode Point-to-Point

Air Data Rate 11Mbps

Antenna Permanently Attached (2dBi Gain)
DC voltage 5V Power Adaptor

Externd Interface RJ45

Emisson Type F2D

3. TEST LOCATION

All emissions tests were performed at:

Compliance Engineering Services, Inc.
561F Monterey Road
Morgan Hill, CA 95037

CCS has ste descriptions on file with the FCC for 10 and 3 meter site configurations. CCSisa
NVLAP accredited facility.

Measurement Uncertainty.
Where rlevant, the following measurement uncertainty levels have been estimated for
tests performed on the apparatus.
Radiated Emission
30MHz — 200 MHz +/- 3.3dB
200MHz — 1000MHz +4.5/-2.9dB
1000MHz — 2000MHz +4.6/-2.2dB

Power Line Conducted Emission

150kHz — 30MHz

+/-2.9
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REPORT NO.01U0843-1 FCCID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO

4. LABORATORY ACCREDITATIONSAND LISTINGS

Country | Agency Scope of Accreditation L ogo

USA | NVLAP* | FCC Part 15, CISPR 22, ASNZS 3548,[EC 1G]
61000-4-2, IEC 61000-4-3, IEC 61000-4-4, IEC | N @%@
61000-4-5, IEC 61000-4-6, |EC 61000-4-8, IEC | 5000650
61000-4-11, CNS 13438

USA FCC 3/10 meter Open Area Test Sitesto perform
FCC Part 15/18 measurements c
1300
an VCCI CISPR 22 Two OATS and one conducted Site
= VCClI

R-1014, R-619, C-640

ENS50082-2, IEC61000-6-1, IEC61000-6-2,
EN50083-2, EN50091-2, EN50130-4,
EN55011, EN55013, EN55014-1, EN55104,
ENS5015, EN61547, EN55022, EN55024,
EN61000-3-2, EN61000-3-3, EN60945,

Norway | NEMKO | EN50081-1, EN50081-2, EN50082-1, @
ELA 117

EN61326-1
Norway | NEMKO | EN60601-1-2 and IEC 60601-1-2, the
Collateral Standards for Electro-Medical
Products. MDD, 93/42/EEC, AIMD ELA-171
90/385/EEC
Tawan BSMI CNS 13438 /‘E?\
O/
SL2-IN-E-1012
Canada | Industry | RSS210 Low Power Transmitter and Receiver | Canadi
Canada |C2324 A,B,C, and F

*No part of thisreport may be used to claim or imply product endorsement by NVLAP or
any agency of the US Government
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REPORT NO.01U0843-1

FCCID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO
S. SUPPORT/ TEST EQUIPMENT
Support Equipment
DEVICETYPE | MANUFACTURER | MODEL NAME SERIAL NO FCCID
PC GATEWAY G6-350 0011501002 DoC
MONITOR DELL ES51 09E-21911 DoC
MOUSE H.P. M -S34 LZB81100298 DZL 211029
KEYBOARD H.P. FDA-104EB 8019633 F42FDA104EB
AC ADAPTOR AK |1 LAD1512D52 20470101 DoC
PRINTER HP 2225C 2541341679 BSA6XU2225C
MODEM ACCEX 1414 9013538 IFAXDM 1414
Test Equipment
TEST EQUIPMENTSLIST
Name of Equipment Manufacturer Model No Serial No Due Date
Spectrum Analyzer HP100Hz - 22GHz 8566B 2140A01296 5/4/02
Spectrum Display HP 85662A 2152A03066 5/10/02
Quasi-Peak Detector HPO9K - 1GHz 85650A 2811A01155 5/4/02
RF Preselector HP20Hz-2GHz 85685A 2817A00756 5/4/02
Antenna, BiLog Chase 30 - 2000MHz CBL6112 2049 12/11/01
LISN Fisher Cus. Comm. I SNI-50/250-25- 2023 8/5/02
EMI Test Receiver Rohde & Schwarz ESHS 20 827129/006 2/28/02
EMC Receiver (9K-26.5GHz) HP 8593EM 3710A00205 6/20/02
Horn Antenna(l - 18GHz) EMCO 3115 9001-3245 7/26/02
Horn Antenna,(18 - 26GHz) Antenna Resear ch Associate] MWH 1826/B 1013 7/26/02
Pre-amplifier,35.5dB (1- 26.5GHz) HP 8449B 3008A 00369 5/30/02
Hiah Pass Filter . FO=4600M Hz ESY Microwave ESY 1 N.CR

The measuring equipment which was utilized in performing the tests documented herein
has been calibrated in accordance with the manufacturer's recommendations for utilizing

cdibration equipment which is tracegble to recognized nationa standards.
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REPORT NO.01U0843-1 FCCID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO
I/O Cable Configuration
TEST | /O CABLES
Cable 1/0 #of 1/0| Connector Type of Cable | Data
No Part Part Type Cable | engthl Trafficl Bundled Remark
1 AC 1 uUs115v Un-shielded | 2m No No N/A
2 AC 1 uUs11sv Un-shielded 2m No No N/A
3 AC 1 us1isv Un-shielded | 2m No Yes Yes, in LC test only
4 AC 1 uUs11sv Un-shielded | 2m No No N/A
5 AC 1 uUs115v Un-shielded | 2m No No N/A
6 Paralle 1 DB25 Shiedlded 2m Yes Yes N/A
7 Serial 1 DB9 Shielded Im Yes No N/A
8 Ethernet 1 RJ45 Un-shielded 3m Yes Yes N/A
9 Video 1 DB15 Shidlded 2m Yes Yes N/A
10 Mouse 1 PS/2 Un-shielded | 2m Yes No N/A
11 KB 1 PS/2 Shielded 2m Yes No N/A
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REPORT NO.01U0843-1 FCCID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO

Test Configuration Diagram

115VAC / 60Hz

Mouse KB Printer

Monitor [~ - PC . ) Modem

EUT

115VAC / 60Hz
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REPORT NO.01U0843-1 FCCID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO

6. TEST PROCEDURESAND TEST RESULTS
RADIATED EMISSIONS TEST REQUIREMENT: 15.109/15.209

Section 15.209 Radiated emission limits, generd requirements.
(@ Except for Class A digitd devices, the fidd strength of radiated emissions from unintentiona
radiators at adistance of 3 meters shdl not exceed the following values:

Frequency of Emission Field Strength dB
(MH2) (microvoltsmeter) (dBuV/meter)
30- 88 100 40
88 - 216 150 435
216 - 960 200 46
Above 960 500 54
Test Set-up
antenna mast
Ground plane _
| ‘ 1- 4 meters
|
EUT
3 meters —

AC []

turntable, laptop computer

Preamplifier/Spectrum Andyzer
Fig.1
The EUT was placed on aturntable at a distance of 3 metersfrom aBiLog search antenna. The
antenna was raised and lowered, the EUT rotated on the turntable, until the EUT azimuth,
antenna devation, and antenna polarity were found which yielded maximum received emission
levels on the spectrum andyzer.

Test Result: Refer to attached tabular data sheets.
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REPORT NO.01U0843-1 FCCID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO

Project# o1 0gaa-1
Report#: 5108104
Date& Time: 08/10/01 _4:59 PM
FCC, VCCI, CISPR, CE, AUSTEL, NZ .
UL, CSA, TUV, BSMI, DHHS, NVLAP TestEngr: Hue Ly Vang

561F MONTEREY ROAD, SAN JOSE, CA 95037-9001
PHONE: (408) 463-0885 FAX: (408) 463-0888

Company: QTC Wireless INC
EUT Description: 2.4GHz 802 11B Client Radio
Test Configuration : EUT/PC/KB/Mouse
Type of Test: ECC Class B

Mode of Operation: Normal-waiting for signal-Talking to PC

<< Main Sheet [

Freq. |Readingl AF | Closs |Pre-amg |evel Limit | Margin] Pol Az Height Mark
_oviiz) | @Buw)] (am) | (oB) | (dm) lasuviml ecc Bl (dB) | (i) | (Deq) | (vieten 1(pigia)|
440.00 | 25.00 | 17.52] 3.01 0.00 45.53 | 46.00 | -0.05 | 3mH | 90.00 1.00 QP
220.00 | 58.10 | 12,52 1.98 0.00 45.23 | 46.00 | -0.77 | 3mV | 90.00 1.00 QP
616.00 | 21.70 | 19.76 | 3.60 0.00 45.06 | 46.00 | -0.94 | 3mV | 90.00 1.00 QP
440.00 | 2450 | 17.52] 3.01 0.00 45.03 | 46.00 | -0.97 | 3mV | 90.00 1.00 QP
660.00 | 20.50 | 19.94( 3.80 0.00 4424 | 46.00 | -1.76 | 3mV | 90.00 1.00 QP
836.00 | 18.00 | 21.32( 4.51 0.00 43.83 | 46.00 | -2.17 | 3mV | 90.00 1.00 QP

6 Worst Data
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REPORT NO.01U0843-1 FCCID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO

MODIFICATIONSMADE

Whiletesting the EUT to FCC 15.209 Radiated Emisson limits, some modifications were made
to the EUT, because of high RF radiating from the EUT.

Section 15.209 Radiated emission limits.

(&) Except for Class A digital devices, the field strength of radiated emissons from
unintentiona radiators at a distance of 3 meters shal not exceed the following values:

Frequency of Emission Field Strength dB
(MH2) (microvoltsmeter) (dBuV/meter)
30- 88 100 40
88 - 216 150 435
216 - 960 200 46
Above 960 500 54
Modification 1:

The RJ}45 port was plastic. Copper tape was used to cover the case.
See MOD-1, picture for more detail.

Modification 2;

The copper taped covered RJ-45 port was then tied to analog ground.
See MOD-1, picture for more detall.

Modification 3:
A Ferrite bead was placed on the Ethernet cable at the EUT end.

The Ferrite was a modd number: 0444164951 from FAIR- RITE.
See MOD-2, picture for more detall.
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REPORT NO.01U0843-1 FCCID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO

Mod-1: RJ-45 & Analog Ground
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REPORT NO.01U0843-1 FCCID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO

Mod 2: Ferrite Bead
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REPORT NO.01U0843-1 FCCID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO

AC LINE CONDUCTED EM ISSIONS TEST REQUIREMENT: 15.207

Section 15.207 Conducted limits.

(@ For anintentiond radiator which is designed to be connected to the public utility
(AC) power line, the radio frequency voltage that is conducted back onto the AC power line on
any frequency or frequencies within the band 450 kHz to 30 MHz shdl not exceed 250
microvolts. Compliance with this provison shdl be based on the measurement of the radio
frequency voltage between each power line and ground &t the power terminas.

Conducted Emisson Limits

Frequency range(MHz) FCC Limits (dBuV)
45-5 48
5-30 48
Test Set-up
EUT
LISN [AC—
AC-DC converter i
RECEIVER

Fig. 2
Test Procedure
1.  TheEUT was placed on awooden table 40 cm from a vertical
ground plane and gpproximately 80 cm above the horizontal ground plane on the floor.
The EUT was st to transmit in anorma mode.

2. Line conducted data was recorded for both NEUTRAL and HOT

lines.
Test Results
Refer to attached graph
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REPORT NO.01U0843-1 FCCID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO

CONDUCTED EMISSIONS DATA (115VAC 60HZ)

Freq Reading Closs| Limit FCC B Margin Remark
|_(MH2) | PK (dBuV) | OP (dBuV) 1AV (dBuw)l_(dB) | op | _Av _1oP(@B)lAV (dB)l 11/12]
0.49 24.00 - - 0.00 48.00 - -24.00 - L1
0.69 26.20 - - 0.00 48.00 - -21.80 - L1
148 29.40 - - 0.00 48.00 - -18.60 - L1
0.50 26.60 - - 0.00 48.00 - -21.40 - L2
0.60 27.30 - - 0.00 48.00 - -20.70 - L2
151 27.50 - - 0.00 48.00 - -20.50 - L2
6 Worst Data
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REPORT NO.01U0843-1
EUT: 24 GHz CLIENT RADIO

FCCID: MKZAZY 2411BT DATE:08/22/2001

W3 Enginastng Serv e,

AGOMPLIANGE

Inc.

G%] F Montersy Besd, Foute 2
Norgsn Hill, CA 850272001 USA
Tel: (408) 4530005

R AR L Fax: (408) 483-0883
Datadt: & File#: OlUCAZ4] ENI Date: QO-1E-2001 Time: 1004042
7 Lol I:d.EuV:I Coeniprl imruce Cartificetion Seroices

H

T Lo T
o

s

Trowse:

Proeject Nax.
Rn-_-p-t:\-rt N,

Test Bngzr

G mpraTys

BUT Dtz ipet iom
N1

BUT Config.

Type of Test

1. 2.

Do lUEeSd -1

ol lE-11 -Fos

: Hu= Ly Wanz

0TS Wireless ING.

2. 4GHz Client Badio

; AirHEEY-2411-BT

;. BUT/PC yNONT TOFCEB/NOUSES
: FRINTEE/NCLDEN

: FoC CLARE B

Nede of Operaticn:
: PEAE: L1({Black)
o 116Waw, ©0H=

IDLE/BATTEEY CHARGING

.
Fraquenscy (NHz)
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REPORT NO.01U0843-1
EUT: 24 GHz CLIENT RADIO

FCCID: MKZAZY 2411BT

DATE:08/22/2001

W = Enginasting ety e, Inc.
ML Ul L ="FRICE
L

581 F Nonterey Fosd, Foute 2
Morgsn Hill, C& S6057-2001 US4
Tel: (408) 465-0885
Forc: (40@) 453-0000

Distad: 13 File$#: O1UCA24]1 BENI

= Lerrel (dBu¥)

Dimte: O8-18-2001  Time: 100651328

Gl isnce Cartification Services

L T Lo T
TR0

ficinngd o\l

W, et

")
O 1. z. & 10 20 20
Frequency (NHz)

Trawe: Eaf Traws:
Froeject Na. ooloesd-1
FEepeert Nax. DD l0AlE- 12 - fos
Tes t Bngzr : Hu= Ly Wansz
o ipraTs DoOTC Wirelese INC.
EUT Descripticon @ 2. 4G%Hz Clisnt Fadio
N1 ;o AirBEEY-2411-BT
BUT Config. : BUT/PC /NONT TUF/ER /NOUSES

: FRINTEE./NCLDEN
Tupe of Test o FCC O CLASS B

Node of Operstion: IDLE/BATTERY CHARGING
. PEAE: LZ(Bla<k)

T 115Wae:, SOH=
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REPORT NO.01U0843-1

EUT: 24 GHz CLIENT RADIO

FCCID: MKZAZY 2411BT

DATE:08/22/2001

RADIATE EMISSION TEST REQUIMENT: 15:205/15.247(C)

Section 15.205 Restricted bands of operation.

(8) Except as shown in paragraph (d) of this section, only spurious emissons are

permitted in any of the frequency bands listed below:

MHz MHz MHz GHz
0.090- 0.110 16.42 - 16.423 399.9 - 410 45-5.15
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35 - 5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5 - 25.67 1300 - 1427 8.025- 8.5
417725 - 417775 37.5-38.25 1435 - 1626.5 9.0-92
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-95
6.215 - 6.218 74.8 - 75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25- 13.4
6.31175 - 6.31225 123- 138 2200 - 2300 14.47 - 145
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35 - 16.2
8.362 - 8.366 156.52475 - 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.52525 2655 - 2900 22.01- 23.12
8.41425 - 8.41475 156.7 - 156.9 3260 - 3267 23.6- 24.0
12.29 - 12.293 162.0125 - 167.17 3332 - 3339 31.2- 318
12.51975 - 12.52025 167.72 - 173.2 3345.8 - 3358 36.43- 365
12.57675 - 12.57725 240 - 285 3600 - 4400 @)
13.36 - 13.41 322-335.4

* Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2 Above 38.6

(b) Except as provided in paragraphs (d) and (€), the field strength of emissions
appearing within these frequency bands shal not exceed the limits shown in Section 15.209. At
frequencies equd to or less than 1000 MHz, compliance with the limitsin Section 15.209 shdll
be demongtrated using measurement instrumentation employing a CISPR quasi-peak detector.

Above 1000 MHz, compliance with the emission limitsin Section 15.209 shdl be demonstrated
based on the average vaue of the measured emissions. The provisonsin Section 15.35 gpply to
these measurements.

Section 15.247 Operation within the bands 902 - 928 MHz, 2400 - 2483.5 MHz, and 5725 -
5850 MHz
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REPORT NO.01U0843-1 FCCID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO

Test Set-Up

Ground plane

. d:1ftor 3ft

high passfilter
l 1-2\meters
EUT d
turntgole
N preamplifier
AC
n antenna
: |
) (Il
Fig. 3
spectrum anayzer

Test Procedures

1. TheEUT was placed on a wooden table on the outdoor ground
plane. The search antennawas placed 3 ft from the EUT. The EUT antennawas mounted
verticdly as per normd inddlation.

2. Theturntable was dowly rotated to locate the direction of maximum emission a each
emisson faling in the restricted bands of 15.205.

3. Once maximum direction was determined, the search antenna
wasraised and lowered in both vertical and horizonta polarizations. The maximum
readings so obtained are recorded in the data listed below.

Radiated emissons from the transmitter were compared againgt the radiated field strength of the
fundamentd frequency. The only emissions detected up to the 10th harmonic of the operating
frequency were harmonics of the fundamenta. All harmonics were a levelslessthan 54
dBuV/m, as per measurements taken to show compliance with 15.205.

Test Results: Refer to attached tabular data sheets
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REPORT NO.01U0843-1 FCC ID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO
COMPLIANCE ENGINEERING SERVICES. INC.
Harmonic Emissions
OTC Wireless 6/1/01
Channel 1 : 2412 MHz Pete Krebill/lhue Van
A site (1.0 Meter)
E(MHZz) IRFADING AF Cl AMP [ DIST IHPEITOTAL LIMIT MARGIN
(dBu\) (dB) (dB) (dB) dB) [(dB)I(dBuV/m) (dBuV/m) (dB)
Rl | Avg Plc | Avyg | Pl | Aya | Pk | Avyg
23895R | 574 | 399 | 315 4.2 -355 | -95 ] 1 [49.1] 316 74 54 |-249]-22.4
4824 59.27( 47.7 | 34.2 5 -35.5 | -95 | 1 [|5447) 429| 74 54 ]-195]-11.1
7236 50.85[39.85] 36.6 6.4 -355 | -95 | 1 [49.85)38.85] 74 54 |-24.2]-15.2
9648 392 | 31113765 9.05 355 | 951 1 [4190] 338] 74 84 |-321]-202
12060 389 (304213918 9.07 -355 | -95 | 1 [4315]|3467{ 74 54 1-309]-193
14472 385 (34814012 11.66 -355 | -95 | 1 [4628)4258] 74 54 | -2771-11.4
16884 399 (347714326 13.26 355 | 95 | 1 1524214729 74 54 | -2161-671
19298 402 134908] 32.09 1454 355 | 05 | 1 14283137611 74 84 1-31.21-164
21708 416 | 35 325 15.76 355 | 95 | 1 14586)3926! 74 B4 1-2811-147
24120 42 1356 | 32.6 15.88 -355 | -95 | 1 [46.48)40.08] 74 54 |-27.5]-13.9
NOTE: ALL READINGS MEASURED AT 1 METER.
DIST: Correction to extrapolate readina to 3m specification distance
ANALYZER SETTINGS
AF: Antenna Factor PEAK(PK): |Resbw Ave_bw
AMP: Pre-amp aain Below 1GHz [100KHz 100KHz
|CI - Cable loss AbovelGHz 1MHz| 1MHz|
HPE: Hiagh pass filter insertion loss Eor all Average Used Video Average
R = Restricted Band Measurement(2310-2390MHz)
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REPORT NO.01U0843-1 FCC ID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO
COMPLIANCE ENGINEERING SERVICES. INC.
Harmonic Emissions
OTC Wireless 6/1/01
Channel 6 : 2437 MHz Pete Krebil/Hue Vana
A site (1.0 Meter)
EMHZ) IREFADING AF Cl AMP | DIST IHPEITOTAI LIMIT MARGIN
(dBuV) (dB) (dB) @) | (dB) [(dBR)(dBuV/m) (dBuV/m) (dB)
Rk | Avg RPe | Avg | Pk | Avg | Rk | Avg
4874 57.59| 47 34.2 5 -355 | -95 | 1 |52.79| 422 74 54 |-21.2]-11.8
7311 50.5 | 395 36.6 6.4 -355 [ -95 [ 1 | 495] 385 74 54 | -245]-155
9748 39.5 | 32.3 [ 37.65 9.05 -355 [ -95 | 1 | 42.2 35| 74 54 |-31.8] -19
12185 399 | 31513918 9.07 -355 | -95 1 144 15{35.75] 74 54 ]1-2991]-183
14622 397 135614012 11.66 355 1 -95 | 1 14748]4338] 74 54 | -265]-106
17059 401 | 345 4326 13.26 -3 5 | 98 1 16262147021 74 B4 1-2141-698
19498 406 | 349 | 32.09 1454 -355 | -9H 1 1432313753 74 B4 1 -3081-165
21933 412 13891 325 15.76 -3 5 | -95 1 14546143161 74 b4 1-2851-108
24370 415 ] 39.1 | 32.6 15.88 -355 | -95 | 1 |4598]43.58| 74 54 -28 | -10.4
NOTE: ALL READINGS MEASURED AT 1 METER.
DIST: Correction to extrapolate readina to 3m specification distance
ANALYZER SETTINGS
AFE: Antenna Factor PEAK(PK): |Resbw Ava_bw
AMP: Pre-amp qain Below 1GHz [100KHz 100KHz
|C1: Cable loss AbovelGHz 1MHz| 1MHz|
HPE: Hiah pass filter insertion loss Eora Aye[aﬁe ||s_ec1 Video Average |
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REPORT NO.01U0843-1 FCCID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO

COMPLIANCE ENGINEERING SERVICES. INC.
Harmonic Emissions
OTC Wireless | 6/1/01
Channel 1] : 2462 MHz Pete Krebil/Hue Vang
A site (1.0 Meter)
EMHZ) IREFADING AF Cl AMP | DIST IHPEITOTAI LIMIT MARGIN
(dBuV) (dB) (dB) @) | (dB) [(dBR)(dBuV/m) (dBuV/m) (dB)
Pl | Avg P [ Avg | Pk | Ava | Pl | Avg
2484R | 675 | 457 30 4.2 -355 | -95 | 1 |577] 359| 74 54 |-16.3]-18.1
4924 56.01| 46.1 | 34.2 5 -355 [ -9.5 51.21| 41.3| 74 54 |-22.8]-12.7

7386 50.6 {39.72| 36.6 6.4 -355 | -95
9848 399 | 32,6 [ 37.65 9.05 -355 [ -95
12310 401 | 32,4 13918 9.07 -355 | -95
14772 406 | 359 {4012 11.66 -355 [ -95
17234 14009 [ 351 14326 1326 355 [ -95
19696 417 1 365 32,09 1454 355 | -95
22158 421 1 369 | 325 1576 =355 [ -05
24620 424 | 37 32.8 158 -355 | -9.5

49.6 | 38.72| 74 54 |-244]) -15.3
426 ] 353! 74 54 |-31.41-187
44 35| 36.65| 74 B4 | -297]-174
4838143.68| 74 54 | -256]1-103
534214762] 74 54 |-206]-6238
443313913| 74 54 |-2071-149
4636141.16] 74 b4 | -276]-128
47 [ 416 | 74 54 27 | -12.4

N Y R S

NOTE: ALL READINGS MEASURED AT 1 METER.
DIST: Correction to extrapolate readina to 3m specification distance

ANALYZER SETTINGS

AF: Antenna Factor PEAK(PK): |Reshbw Ava_bw
AMP: Pre-amp aain Below 1GHz {100KHz 100KHz
|CI - Cable loss | AbovelGHz 1MH7| 1MH7|
HPE - High pass filter insertion loss Eor all Average used Video Avera

R = Restricted band Measurement (2483 5-2500MHz)
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REPORT NO.01U0843-1 FCCID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO

MINIMUM 6 dB BANDWIDTH for DSSSTEST REQUIREMENT: 15.247(a)1(i)-(ii)

(2) For direct sequence systems, the minimum 6 dB bandwidth shal be at least 500 kHz.

Test Set-up

Speci al
connector for
conduct ed
measur enent

EUT

v
‘J—F — Spect rum

__T____ Anal yzer

At t enuat or

Test Procedure

For thistest, the EUT’ s antenna was removed and replaced with an 50 ohm connector, so output
power levels were caculated from conducted emission levels

The andyzer center frequency was et to the EUT carrier frequency. The resolution and video
bandwidth were set to 100khz. Usng MAX HOLD, then PEAK SEARCH the signa was taken.
Using the pesk signa subtract 6dB down. Using the andyzer DISPLAY LINE and MARKER
DELTA functions, the 6 dB bandwidth of the emisson was determined.

Test Results: Refer to attached spectrum anadyzer data chart.
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REPORT NO.01U0843-1 FCCID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO
Nt 7 i Tos bix BAVE BN 188 kix P Saietanes
CENTE 7 S T80 kx oAVE BH 188 KNz ToUF 28.8 mses
ACTY DETs: FEAK
HEAS DET: PEAKE QF AVE
AR
CEMTER Z-J:E-EII .-HI . !-FHH. 48 .I-:! HHE
WIF BH 188 kHz PAVE BH 188 kHE SHP 298.8 muec
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REPORT NO.01U0843-1 FCCID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO

RF POWER OUTPUT TEST REQUIREMENT: 15.247(B)

(1) For frequency hopping systems operating in the 2400-2483.5 MHz band employing &t lesst
75 hopping channels, al frequency hopping systemsin the 5725-5850 MHz band, and all direct
sequence systems. 1 watt. For dl other frequency hopping systems in the 2400-2483.5 MHz
band: 0.125 watts.

Test Set-up

Speci al
connector for
conduct ed
measur enent

EUT Power Meter

At t enuat or

Test Procedure

For this test, the EUT’ s antenna was removed and replaces with an dternated antenna, so output
power levels were calculated from conducted emisson levels.

The peak output power was attain by a power meter.

Test Results
TX Fregq.(MH2) Power Output(dBm) LIMIT(dBm)
2412(LOW) 13.59 30
2432(MID) 13.50 30
2462(HIGH) 13.51 30
Design god for trangmitter output power: 25 mW(14dBm) outpuit.
Refer to plots.
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REPORT NO.01U0843-1 FCCID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO

DSSSPOWER DENSITY TEST REQUIREMENT: 15.247(D)
(d) For direct sequence systems, the peak power pectral density conducted from the intentiona

radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time
interva of continuous transmission.

Test Set-up

Speci al
connect or
for
conduct ed
meastur enment

!E r _______
EUT | | m— Spectrum

e —

T Anal yzer

Attenuator

Test Procedure

For thistest, the EUT’ s antenna was removed and replaces with an dternated antenna, so output
power levels were calculated from conducted emisson levels.

The andyzer center frequency was set to the EUT carrier frequency. The andlyzer resolution and
video bandwidth were set to 3kHz. The sweep time was set to 100 second. The 3kHz point was

attain by dowly reducing the bandwidth then peak search to capture the pesk. Thiswas
performed step by step until 3kHz was reached.

The trangmitter emissions so measured were compared to the 8 dBm limit in the Rules.
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REPORT NO.01U0843-1 FCCID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO

PROCESSING GAIN OF ADSSS TEST REQUIREM ENT: 15.247(E)

(e) The processing gain of adirect sequence system shall be at least 10 dB. The processing gain
represents the improvement to the received signal-to-noise ratio, after filtering to the informeation
bandwidth, from the spreading/despreading function. The processing gain may be determined
using one of the following methods:

The customer provided processing Gain.

Worgt case emission was found to be 13.6 dB.

Gp=17dB(Signd to Noise Ratio) + 2dB(System Loss) — 5.49dB(J/S) =13.6dB
After the worst 20% were taken out.

PROCESSING GATN MEASTTREMENT

1.1 Measurement Se&tup

Figure 1 shows the setup for measuring the processing
gain of AirEzy2411-BT. A Transmitting Computer A and a
Receiving Computer B are used to execute a Bit Error Rate
(BER) Testing Computer Program. The BER is determined by
repetitively tranamitting a testing dacta file from Computer
A to Computer B. At Computer B the received data file is
compared with a pre-astored veraion of cthe testing data file
to compute the bit error rate. An HF B648C Bignal Generator
is used to generate interference or jamming signal .

Data signal from the Transmitting Computer is sent to
the Transmitting AirEzy2411-BT unit for modulation. It ia
then combined with the interference signal from the Signal
Generator through a egual power (3 dB) combiner. The
combined signal is fed into a Receiving AirEzy2411-BT, the
Device Under Teast (DUT), for democdulation, and the
democdulated signal is sent into the Receiving Computer for
Bit Errocr Rate computation.

1.2 Measurement Procedure

The data signal level at the input of the Receiving
AirEzy2411-BT, point P in Figure 1, is determined. Wich
Attenuator A B8et at 60 dB attenuation, the data signal level
at point P im measured to be -3I5 dBm.

Then the Signal Generator is set at a certaimn CW
freguency between 2434 MHz and 2450 MHz. The interference
level at the input of the Receiving AirEzy2411-BT, the DUT,
can be wvaried by adjusting the ocutput level of the Signal
Generator.

The measuremant of processing gain is carried out by
adjusting the output level of che Signal Generator such that
the Bit Error Rate is maintained at no higher than 10°%.

The interference level at the input of the DUT, the point P,
im then measured. In the AirEzxyv2411-BT receiving chain a
Surface Acoustic Wave (BAW)IF filter which has a nominal 3-
dB bandwidth of +7.5 MHz centered at 374 MHz (see Fig. 2} ia
used. Jamming signale ocutside the 2442+7.5 MHz freguency
band will be heavily attenuated. The measuremeant is
performed from 2434 MHz to 2450 MH=z at 50 KHz interval. The
measured interference power level at point P with BER = 1078
at sach freguency is shown in the following:
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REPORT NO.01U0843-1
EUT: 24 GHz CLIENT RADIO

FCCID: MKZAZY 2411BT

DATE:08/22/2001

2435.15
24352
243525
24353
2436.35
24354
2435 45
24355
2435.55
24356
243565
2438.7
2435.76
2435.8
2435 B5
24358
2435.95

-38.8

882
vEo

bbbttt

pishits

=40
-40.3
-40.3

1B}

mu

C R BN N RN Y

hirhbhbbhbbbbbbbbiB

5.5

2438.75
24388
2436.85
2436.9
2423695
2437
243705
24371
2437 .15
24372
2437 256
24373
2437 .35
2437 .4
2437 a5
24375
2437.55
24376
2437 65
24377
243775
243T B
2437 85
2437.9
2437 .95

(MHZ)

2438

-400.4 -5.4 243808
=403 =53 24381
-40.2 -5.2 243B.15
-40.1 5.1 24382
-40.1 -5.1 243825 -
-40.2 -5.2 24383
-40.3 -5.3 243835
-40.2 52 24384
-40.1 -5.1 243845
-40.2 -5.2 2438.5
-40.2 5.2 2438.55
=401 51 24386
=40 -5 2438 B
-40.1 51 24387
-40 -5 2438.75
-38.8 4.9 24388
-30.9 -4.9 2438 85
-36.9 4.5 24380
=401 =5.1 2438.85
40 -5 2439
-40 -5 2430.05
-38.9 4.8 24381
-40 5 243815
-40.1 -5.1 24382
=40 -5 2430 25
=-30.9 4.9 24303
-40 -5  2439.35
40,1 -5,1 2430.4
-40.2 5.2 243045
-40.2 52 24385
-40.1 51 2430.55
-40.1 -5.1 24386
-40.2 5.2 243965
-40.2 5.2 2430.7
-40.3 53 2438.75 -
-40.3 -5.3 2439.8
-40.4 5.4 243085
-40.3 5.3 24389
-40.3 -5.3 243995

-40.2
-40.2
-40.1
-40.1

40,1 5.1
= 2 5.2
=403 =5.3
=401 =51
-4 2 -5.2
-40.3 -5.3
i -40.3 -5.3
. -40.2 532
; -40.2 52
5.1 24405 -40.3 53
5.3 2440.55 -40.2 5.2
-5.1 24408 -40.2 5.2
-52 244085 -40.3 53
-5.2 24407 -40.3 =5.3
-5.2 244075 -40.2 -5.2
-5 24408 -40.3 5.3
51 244085 402 52
.5 24409 -40.4 5.4
=5 2440.95 -40.3 5.3
=52 2441 =40 4 =04
-51 2441.05 -40.4 -5.4
52 24411 405 5.5
5.1 244115 -20.5 5.5
51 24412 -40.6 5.6
5.2 244125 -40.8 5.8
=53 24413 411 -8.1
-5.3 244135 -41.5 -8.5
-5.2 24414 =421 =1
=5.1 2441 45 -42.2 -F.2
-5 24415 -42.4 -7.4
5.2 2441.55 427 -F.7
51 244186 -43 -
5.3 2441 85 431 =81
5.3 24417 -43.3 8.3
=53 2441.75 -43.8 -B.6
-5.2 Z2441.8 -43.8 -8.8
5.2 244185 <438 8.8
5.1 24419 438 8.9
5.1 244195 -43.9 -8.9
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REPORT NO.01U0843-1 FCCID: MKZAZY 2411BT DATE:08/22/2001
EUT: 24 GHz CLIENT RADIO

Frasg Jammar JIS Jammar NE Freg Jamrmer HE  Freg.

{MHz FPowerdBm) (dB) PowerjdBm) (dB) [MHZz) Powen|dBmj) B) [MHz)

2442 437 BT 2444 =40.1 -5.1 2445 -38.7 =47 2448 -30.8 -4.8
244205 438 -B.6 244405 -40.1 -5.1 2448.05 -39.8 46 244805 -38.7 -4.7
24421 435 -8.5 24441 -40.2 -5.2 24481 -39.7 -4.7 24481 -30.7 4.7
244215 433 -8.3 244415 -40.3 -5.3 2448.15 -39.7 -4.7 244815 -30.8 -4.8
244323 431 -B.1 24442 -402 -5.2 24482 -39.8 46 24482 -39.9 4.9
2442 25 -43 B 2444 75 -40.3 -5.3 2446.25 -30.8 48 244825 -30.7 -4.7
24423 -42.9 -T.8 24443 -402 -5.2 24483 -38.7 4.7 24483 -39.9 -4.9
244235 -42.7 =7T.7 2444.35 -40.4 -5.4 244635 -399 -4.8 244835 -40 -5
24424 -42.7 -T.7T 24444 -40.4 -5.4 24454 -39.9 4.9 24484 -40.1 5.1
2442 45 426 -T.6 2444 45 -40.3 -5.3 244645 40 -5 244845 401 -5.1
24425 -42.5 7.5 24445 -40.4 5.4 24465 -40 5 24485 4D -5
24432 55 42.3 -T.3 244455 -40.3 5.3 2446.55 -40.1 5.1 2448.55 -40 -5
24428 -421 -T.1 24446 -402 -52 24466 -401 -51 24486 -399 4.5
2442 65 -41.89 -6.8 244465 -40.2 -5.2 244665 -40.1 -5,1 244885 -390 -49
24427 -41.8 -6.8 24447 -402 5.2 2446.7 -40.2 5.2 24487 -398 -4.8
244275 416 -6.6 244475 -40.1 5.1 2446.75 -40.1 -5.1 2448.75 -39.9 4.9
24428 415 6.5 24448 -40.2 -5.2 2445.8 -40.1 -5,1 24488 -208 -4.8
2442 B85 413 -6.3 2444 85 -402 -5.2 244885 -402 -6.2 2448.85 -39.0 -4.9
24429 -41.1 6.1 24449 -40 -5 2446.9 -403 -5.3 24489 -35.9 -4.9
244295 -40.8 5.8 2444 .95 -39.9 =49 2446895 -40.3 -5.3 2448.95 -40 -5
2443 -40.7 -5.7 2445 -89 4.9 2447 -40.4 -5.4 2449 -40.1 -5.1
2443.05 -40.6 -5.6 244505 -39.9 4.9 244T7.05 -40.4 -5.4 2449.05 -40 -5
24431 -40.5 5.5 24451 -39.9 =40 24471 -40.4 =54 24491 401 5.1
244315 -40.3 -5.3 244515 -28.9 4.9 244T7.15 -40.4 -5.4 244915 -40.1 -5.1
24432 402 52 24452 -390 -4.0 24472 -403 -53 24482 402 -5.2
2443 25 -402 5.2 244525 -39.8 -4 8 244725 -40.3 -5.3 244925 402 -5.2
24433 -40.1 -5.1 24453 -39.8 4.8 24473 -403 -53 24493 <401 5.1
244335 402 -5.2 244535 -39.8 -4 8 2447.35 -40.2 -5.2 244035 402 -5.2
24434 -40 -5 24454 -39.8 4.8 24474 -402 -5.2 24494 -40.1 5.1
2443 .45 -40 -5 244545 -308 4.8 244745 -40.2 -52 244945 -402 5.2
24435 40 =5 24455 -30.7 -4 T 24475 -40.1 -5.1 24485 -40 -5
2443 55 -40.1 -5.1 244555 -34.7 4.7 244755 -40.2 5.2 2449.55 -40 -5
24436 401 -51 24458 -30.7 4T 24478 -401 -51 24498 -40.1 5.1
2443 65 40 <5 244565 -30.6 4.6 2447.65 -40 § 244965 -40.2 -5.2
24437 -39.9 -4.9 24457 -30.7 4.7 24477 40 -5  2449.7 402 52
2443.75 -39.9 -4.0 244575 -30.7 -4.7 2447.7TH -38.8 4.9 2449.75 -40.2 5.2
24438 -40 -5 24458 -30.7 -4 7 24478 -309 -4.8 24498 -401 -5.1
2443 85 -40.1 -5.1 244585 -38.7 4.7 244785 -398 -4 8 244085 -40.1 51
24439 -40 -5 24458 -30.8 4.6 244795 -38.7 4.7 2449.9 -40 -5
2443.95 401 -5.1 244585 -39.7 -4.7 244705 -308 -4.8 2440.95 -40 -5
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1.3 Determination of Procesaing Gain

Let the required theoretical signal to noise ratio for
achieving a certain BER, say 10°% , in a non-spread-spectrum
receiver be SNRN and that for achieving the same BER in a
spread-spectrum receiver be SNRS, the processing gain G,
achieved by this spread-spectrum receiver can be computed
using the following formula:

Gp = SHRN + Lg -SNRS (in dB),

where Ly, ia the aystem loss due to the difference between a
practical system and the ideal system such as the non-ideal
filter characteristic.

AirEZY2411-BT uses DQPSK CCK modulation scheme that
converts each 8-bit symbol into one of 256 complex code
worde of 8-bit chip segquences and transmits each segquence
through the I and the Q channels. It ies known that the
theoretical signal to noise ratio required to achieve a 10°°
BER for such a DQPSK receiver with CCK modulation is 17
das,  The system loss L, for AirEzy-2411-BT is estimated
to be approximately 2 dB.

The signal to noise ratio required by AirEzy2411-BT in
the presence of a CW jamming signal to achieved a BER =< 10°°
can be computed by the measured data listed in the preceding
section. The data signal level at the input of the DUT is -
35 dBm. The lowest interference power level for maintaining
a BER of 10°° , after the worst 20% data points being
discarded, ias -40.4 dBm. The lowest interference to signal
power ratio is -5.4 dB

The Processing Gain is therefore

G, = 17 +2 -5.4 = 12.6 dB

Reference

[1] Intersil Product Data Sheet HFA3IB861B
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Figure 1. Processing Gain Measurement Setup for AlrEry-2411-8T.
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7. TEST SETUP PHOTO
RADIATED EMISSSION SETUP PHOTOS

BT ISP

"
.
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CONDUCTED EMISSION SETUP PHOTOS
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HI FREQUENCY SETUP PHOTOS
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ANTENNA PORT MEASUREMENT PHOTOS
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ATTACHVENT
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PROPOSED FCC | D LABEL
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SCHEMATI C DI AGRAM & BLOCK DI AGRAM
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USER MANUAL
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