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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L 0210RUS1
Section 1. Summary of Test Results

Manufacturer: Navini Networks

Model No.: 2.6 GHz CPE

Seria No.: None

Generd: All measurements are traceable to national standards.

These tests were conducted on a sample of the equipment for the purpose of demonstrating compliance
with FCC Part 21, Subpart K.

& New Submisson D Production Unit

D Class I Permissve Change & Pre-Production Unit

THIS TEST REPORT RELATES ONLY TO THE ITEM(S) TESTED.

THE FOLLOWING DEVIATIONS FROM, ADDITIONS TO, OR EXCLUSIONS FROM THE TEST
SPECIFICATIONS HAVE BEEN MADE.
See " Summary of Test Data’.

Nemko Dallas Inc. authorizes the above named company to reproduce this report provided it is reproduced in its entirety and for use
by the company’s employees only.

Any use which athird party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such
third parties. Nemko Dallas Inc. accepts no responsibility for damages, if any, suffered by any third party as a result of decisions made
or actions based on this report.

This report applies only to the items tested.
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L 0210RUS1

Summary Of Test Data

NAME OF TEST PARA. NO. SPEC.LIMIT RESULT
RF Power Output 21046 33dBW + 101og (X/6) dBW Complies
EIRP
(661 Watts)
Occupied Bandwidth 2.1049 21.908 (b) Mask Complies
Spurious Emissions @ Antenna Terminals 21051 -60 dBc Complies
Field Strength of Spurious Radiation 21053 -60 dBc Complies
Frequency Stability 2.1055 + 1kHz Complies

Footnotes:
X = Signd Bandwidth

Signa bandwidth = 2 MHz therefore, 33 dBW + 10 log (2/6) = 661 Watts
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L 0210RUS1

Section 2. General Equipment Specification

Power Supply 115Vac

Frequency Range (See note below): 2596 to 2644 MHz (E1 - F4)

Type(s) of Modulation: F3E (Voice) F1D F2D D7W FOW
0 O 0O O W

Emission Designator: 2MOOFOW

Output Impedance: 50 ohms

RF Power Output: 25dBm or 28 dBm (316.2 or 631 mW)

(Rated at antenna terminal)

Duty Cycle: 50% TDD

Selection Of Operating Not selectable by operator

Frequency:

Power Output Adjustment Not selectable by operator

Capability:

Note:

If operating a 25 dBm output, the device operates a any frequency not removed from the center of the
channd (E1 to F4) by more than +/- 1.5 MHz.
If operating a 28 dBm output, the device operates a any frequency not removed from the center of the
channd (E1 to F4) by more than +/- 0.5 MHz.
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L 0210RUS1

Description of Operation

The EUT isa CPE (Customer Premise Equipment) transceiver operating in the MMDS band. The
transcelver serves as awirdesslink between aBTS and a customer Site. The transceiver is not
intended to be amobile device. The EUT uses a multi-antenna system for improved coverage and
divergty. Only one antennatransmitsat any time. The tranamitter is digitally modulated and
produces a spread spectrum waveform.

System Diagram
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Figurel 2.6GHz CPE BLOCK DIAGRAM
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L0210RUS1
Section 3. RF Power Output

NAME OF TEST: RF Power Output PARA. NO.: 2.1046

TESTED BY: David Light DATE: 4/12/2002

Test Results: Complies

M easurement Data: See attached power plots.
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Nemko Dallas

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L 0210RUS1

Test Data — RF Power Output

Dallas Headquarters:
802 N. Kealy

Nemko v 5

Nemko Dallas, Inc.

Tel: (972) 436-9600
Fax: (972) 436-2667

.Job No.:

Data Plot

Page 1 of 2

210210

Specification:  PT 21

Temperature(°C)i 22

Complete X

Date: 4/12/2002 Preliminary:

Tested By: Davidlight  Reative Humidity(%) —40
EU.T. 26 GHZ CPE

Configuration:  IX ELILI POWFR IN TEST EIXTIIRE

Sample Number: 1

L ocation: Lab2 RBW: 2 MHz
Detector Type: Rrs VBW: 2 MHz

Test EQuipment Used

IAntenna: Directional Coupler: AAnaren 20 dB Coupler Model 1C0870-20 (0.5-4.0 GHz)
Pre-Amp: Cable#l: __1620
Filter: —_— Cable#2:
Receiver: 1036 Cable#3:
|Attenuator #1 1469 Cable#4:
Attenuator #2: Mixer:
JAdditional equipment used:
Measurement Uncertainty:  _/-17dB
2 Marker 1 L[T17] RBU 2 MHz RF ATT 4D db
Ref Lvl 25.30 dBm VBU 10 MH=z
41.4 dBm 2.640D7214 GHz SUT 5 ms Unlt dBm
414 S
ST &4 b OoTT T
[
30
NN
20 / et ‘\'\\'\'\1\'\
10
1VIEW W \\ 1RM
: / =
ﬂ/ \
AN V\\"’N—v\w
-20
-20
-40
-B0
B8 .8

Centar 2.64 GHz

Pate: 12 .APR . 2002

1.5 MHz/, Span 15 MHz
09:25:49

Notes: 25.3 dBm output
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Nemko Dallas

EQUIPMENT:2.6 GHz CPE

FCC PART 21, SUBPART K

MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.:2L 0210RUS1

Test Data — RF Power Output

Memnilko

Nemko Dallas, Inc.

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Data Plat RE Power Output
Page-2- of 2
Job No.: 2L0210 Date: 412/2002
Specification: PT21 Temoerature(°CV: 22
Tested By: Davidlight  RdativeHumidity(%) 40
EU.T. 28 GHz CDE
Configuration:  IX ELI 1 DOWERINTEST EIXTIIRE
@ Marker 1 L[VZI] REBW Z MHz RF Attt 30 o8
Q; Ref Lvl 28.27 dBm VBW 10 MHz
40 dBm 2.840D0ADO BH=z SWT 5 ms Unlt dBm
40

31.4 db Offset

34

ad

A,
A/'MM-L\‘\-L\\‘

20

d

10

\\4\ 1RM
1

1VIEW Mf
o

-10

bata:

Camntar 2_.6B4 GH=z

12.APR.20D2 12:56:54

1.6 MHz~ Spam 1B MH=z

Notes:

28.3 dBm output
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

EQUIPMENT: 2.6 GHz CPE PROJECT NO.:2L 0210RUSL
Section 4. Occupied Bandwidth

NAME OF TEST: Occupied Bandwidth PARA. NO.: 2.1049

TESTED BY: David Light DATE:4/12/2002

Test Results: Complies

M easurement Data: See attached plots.

Page 10 of 72



Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L 0210RUS1

Test Data — Occupied Bandwidth

Dallas Headquarters:
802 N. Kealy

"emko Levisvile. T 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Data Plot Qccupied Bandwidth

Page 1 of 2 Complete X
Job No.: 200210 Date: __ 4/12/2002 Preliminary:
Specification: PT 21 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
E.U.T.: 2.6 GHz CPE
Configuration: TX FULL POWER IN TEST FIXTURE
Sample Number: 1
L ocation: Lab2 RBW: 2 MHz
Detector Type: Rms VBW: 2 MHz

T est Equipment Used

JAntenna: Directional Coupler: Anaren 20 dB Coupler Model 1C0870-20 (0.5-4.0 GHz)
Pre-Amp: Cable #1: 1629
Filter: Cable #2:
Receiver: 1036 Cable #3:
|Attenuator #1 1469 Cable #4:
|Attenuator #2: Mixer:
JAdditional equipment used:
M easurement Uncertainty: +/-1.7 dB
” Mar ker 1 L1711 RBW 20 KAz RF ATt 50 db
23 Raf Lvl -26.92 dBm VBHW 20 kH=z
31.5 dBm 2.63300301 BGHz SUT 32 ms urmit daBm
31.5
314 0 Offset VI [TT1] —26(-52 dbm| g
2 .63900R0O1 GEH=z
20 A1 LT 1] 2| 726 dp

1.98386[794 MHz

10

(A A A A

o
1VIEW I N v \ 15A

-10 ‘

-20

-30 A 11 AM.lmA

. it
o W

- o
40 At

-50

-B0

BA .4

Caenter 2.64 GHz 50D kHz~, Span 5 MHz
bate: 12.APR.2002 DS:47:48

Notes: 25 dBm output
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L 0210RUS1

Test Data — Occupied Bandwidth

Dallas Headquarters:

N k 802 N. Kealy

em ° Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Nemko Dallas, Inc.

Data Plot Occupied Bandwidth
Page -2 of 2

Job No.: 200210 Date: 4/12/2002

Specification: PT21 Temoerature(°CV: 22

Tested By: Davidlight  RdativeHumidity(%) 40

E.U.T. 28 CGHz CPE

Configuration:  IX ELI 1 DOWERINTEST EIXTIIRE

7 MarRker I L[ T11] RBW 20 RHZ RF AttL 20 dB
V%§>Ref Lvl -10.67 dbBm VBHW 2D kHz
30 dBm 2.63902305 GH= SWT 32 ms Unit dBm
20
31.4 pgB Drfset ¥1|[T1] -10[.67 dbm| e
2.63902305 GHz
20 AT (CTTI —U[. 55 dB
1.96290/782 MH=z
1D
D A fM‘"’UVMf“\
1VIEW \ 15A
-10 ]
_20 WWA {W'w
-30 ‘ann IM-N \/\M AA anl r/h
MU v J\IU V 'Li
-40
-50
-6D
-7D
Center 2.B64 GHz 500 kHz/ Span 5 MHz
pbata: 12.APR.2002 13:16:E66

Notes: 28 dBm output
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L0210RUS1
Section 5. Spurious Emissions at Antenna Terminals

NAME OF TEST: Spurious Emissons @ Antenna Terminds PARA. NO.: 2.1051

TESTED BY: David Light DATE:4/12/2002

Test Results: Complies

M easurement Data: See attached plots.

Page 13 of 72



Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L 0210RUS1

Test Data — Spurious Emissions at Antenna Terminals

Dallas Headquarters:
802 N. Kealy
" S5 ko Lowisile, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Data Plot
Page 1 of 2 Complete X
Job No.: 200210 Date: __ 4/12/2002 Preliminary:
Specification: PT 21 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
E.U.T.: 2.6 GHz CPE
Configuration: TX FULL POWER IN TEST FIXTURE
Sample Number: 1
L ocation: Lab2 RBW: 2 MHz
Detector Type: Rms VBW: 2 MHz

T est Equipment Used

JAntenna: Directional Coupler: Anaren 20 dB Coupler Model 1C0870-20 (0.5-4.0 GHz)
Pre-Amp: Cable #1: 1629
Filter: Cable #2:
Receiver: 1036 Cable #3:
|Attenuator #1 1469 Cable #4:
|Attenuator #2: Mixer:
JAdditional equipment used:
M easurement Uncertainty: +/-1.7 dB
% Marker 1 L1 1J HRBW 2 MH=z=z RF Att 10 dB
Ref Lvl —-3.94 dBm VBW 1D MH=z
15.3 dBm 2 ._.B64000000 GH=z SWT 270 m=s Umit dBm
1B.3
31.4 gB Offaet v ([Tt _3l.94 4dBm
10 ]
2.6540D0dD0O BHz
a
w
-10
_ogfLriex 1AV
=20

FD1 —-34.7 dBm

-aa
184 .7

Center 13.265 GHz 2.647 GHz~ Span 26.47 BHz
Date: 12 _AFR. 2002 03:=:55:02

Notes: Display line indicates -60 dBc
25.3 dBm output
Marker indicates carrier
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L 0210RUS1

Test Data — Spurious Emissions at Antenna Terminals

Dallas Headquarters:

N 802 N. Kealy

em ° Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Nemko Dallas, Inc.

Data Plot

Page -2 of 2
Job No.: 200210 Date: 4/12/2002
Specification: PT21 Temoerature(°CV: 22
Tested By: Davidlight  RdativeHumidity(%) 40
E.U.T. 28 CGHz CPE

Configuration:  IX ELI 1 DOWERINTEST EIXTIIRE

z rarkerr L L[V1] RBUW Z IHz RF Attt 10 db
RefT Lvl —-10.79 dBm VBW 10 MHz
5.3 dBm 2.B64000000 GEH= SWT 270 m= Umit dBm
E_")
31.4 dB Offset
D 1
-10
-20|
_apllVlEW 1AV
-D1 -31.7 dBm
—-4.0|
/J /..»/‘/V\"’“"\ wwf\w\“»mww" MW‘VAA\
I~ ———
—EDMN
-80
-7D
-8ap|
-390
394.7
Cemter 13.2B6 EH=z= 2.647 GEH=z- BEpam 2B.47 EH=z
Dt - 12 _.AFR . 2002 13:13:12

Notes: Display lineindicates -60 dBc
28.3dBm output
Marker indicatescarrier
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L0210RUS1
Section 6. Field Strength of Spurious

NAME OF TEST: Fdd Strength of Spurious Emissons PARA. NO.: 2.1053

TESTED BY: David Light DATE: 4/12/2002

Test Results: Complies

M easur ement Data: See attached table.
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L 0210RUS1

Test Data - Radiated Emissions

Dallas Headquarters:

802 N. Kealy
Lewisville, TX 75057

Nembiko ror. (072) 4205600

Nemko Dallas, Inc.

Fax: (972) 436-2667

ERP Substitution Method
Page 1 of 1 Complete X
JJob No.: 2L0210 Date: 4/12/2002 Preliminary
Specification: PT 21 Temperature(°C): 22
[Tested By: David Light Relative Humidity(%) 50
E.U.T.: 2.6 GHz CPE
Configuration: TX FULL POWER IN TEST FIXTURE - ANTENNA PORTS LOADED
Sample No: 1
L ocation: AC3 RBW: 2MHz Measurement
Detector Type: Peak VBW: 3 MHz Distance: 3m
[Test Equipment Used
JAntenna: 1304 Directional Coupler:
Pre-Amp: 1016 Cable #1: 1484
Filter: Cable #2: 1485
Receiver: 1464 Cable #3:
Attenuator #1 Cable #4:
|Attenuator #2: Mixer:
|Additional equipment used:
M easurement Uncertainty: +/-3.6 dB
Frequency Meter Correction RF Pre-Amp Substitution ERP ERP Polarity Comments
Reading Factor Output Gain Antenna Gain Limit
(MH2) (dBm) (dB) (dBm) (dB) (dBd) (dBm) (dBm) (mw)
5280 -56.5 413 253 333 82 =347 -40.3 0.0001 \
7920 -58.7 41.8 25.3 33.7 9.2 =347 -414 0.0001 V Noise Floor
10560 -602 42.8 25.3 357 10.3 347 428 0.0001 \Y Noise Floor
13200 -62.7 458 25.3 33.8 9.8 -34.7 -40.9 0.0001 \ Noise Floor
15840 -625 44 3 25.3 33.2 12.9 =347 -38.5 0.0001 V Noise Floor
5280 527 38.3 25.3 33.3 82 =347 -39.5 0.0001 H
7920 -58.7 415 25.3 337 92 -347 -41.8 0.0001 H Noise Floor
10560 -60.2 46.2 253 357 10.3 =347 -395 0.0001 H Noise Floor
13200 62.7 47.8 25.3 338 9.8 347 -389 0.0001 H Noise Floor
15840 -625 455 253 332 129 =347 -37.3 0.0002 H Noise Floor
5280 -56.0 41.3 28.3 333 82 =317 -39.8 0.0001 \Y
7920 587 418 28.3 337 92 =317 -414 0.0001 \ Noise Floor
10560 -55.0 42.8 28.3 35.7 10.3 =317 -37.6 0.0002 \Y Noise Floor
13200 627 458 28.3 338 98 =317 -40.9 0.0001 \YA Noise Floor
15840 -625 443 28.3 33.2 12.9 =317 -38.5 0.0001 V Noise Floor
5280 -52.0 38.3 28.3 33.3 82 -31.7 -38.8 0.0001 H
7920 -58.7 41.5 28.3 33.7 9.2 =317 -41.8 0.0001 H Noise Floor
10560 547 46.2 28.3 357 10.3 =317 -34.0 0.0004 H
13200 -62.7 47.8 28.3 33.8 9.8 =317 -38.9 0.0001 H Noise Floor
15840 -625 45,5 28.3 33.2 12.9 -31.7 -37.3 0.0002 H Noise Floor
Notes: Spectrum searched to the 10th harmonic.
No emissions detected above 5280 MHz
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

Photos — Radiated Emissions
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Nemko Dallas

EQUIPMENT:2.6 GHz CPE

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.:2L 0210RUS1

Section 7. Frequency Stability

NAME OF TEST: Frequency Stability

TESTED BY: David Light

PARA. NO.: 2.1055

DATE: 4/22/2002

Test Results: Complies

M easurement Data:

See attached plots.

Test EQuipment Used:  1036-1469-1629-283

Standard Supply Voltage: 115Vac

20
50

°Cdgus
% RH

Environmental Conditions:
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Nemko Dallas

EQUIPMENT:2.6 GHz CPE

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.:21.0210RUSI1

Test Data — Frequency Stability

®Ref Lvl

11.7 dBm

REBW 100 kHz RFE Attt 10 db
VB 1 MHz
SKT 5 s Unit dBm

11.6 o

JL .4 O UTTsgt

-10

-20

J

-40

o |
= T

-50

-B0

=70

-0

-8B.3

Center 2.64 EH=z

Title: FREUUENCY ERROR
Zomment A: NOMINAL VOLTAGE

25dBm +50C
Date: 23.A/FR.2002 09:55:11

1.5 MH=z~

Span 15 MHz
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

EQUIPMENT:2.6 GHz CPE PROJECT NO.:21.0210RUSI1
> REW 100 kHz RF Att 10 dB
Ref Lwvl YEBIW 1 MHz
12.3 dBm SWT 5 s Unit dBm
12.9 -~
nb—=2—a 45 neecgt *
0
-10
-30
-40
e
—A0 o
-B0
-70
-80
-87.0
Center Z.64 GHz 1.5 MHz~ Span 15 MHz
Title: FREOUENCY ERROR
Comment A: NOMINAL VOLTAGE
25dBm +50C
Nate: 23.AFR.2002 D039:57:51
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

> REW 100 kHz RFE Att 10 dB
Ref Lwvl Y B 1 MHz
15.9 dBm SKHT 5 s Unit dBm

I5.8 S
32.4 BB Offoat [ = |
10

-10
-20 ////J \\\\\
-30

40

|
T T

50 =

-B0

-0

-B0
-B4.1

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

28 dBm +50C
Nate: 23.APR.2002 10:02:10
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

> REW 100 kHz RFE Att 10 dB
Ref Lwvl Y B 1 MHz
15.9 dBm SKHT 5 s Unit dBm

15.9 —
32.4 BB Offoat [ = |
10

-10
-20 ////J \\\\\
-30

40

|
T T

=y ac

-B0

-0

-B0
-84.0

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

28 dBm +50C
Nate: 23.APR. 2002 10:03:32
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

> REW 100 kHz RFE Att 10 dB
Ref Lwvl Y B 1 MHz
13.3 dBm SKHT 5 s Unit dBm

13.2 _
b=z s f5 ofeadt Ex

-10
-30

|
T T

-50

-B0

-0

-B0

-BB6.7

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

25 dBm +40C
Nate: 23.APR. 2002 10:49:58
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

> REW 100 kHz RFE Att 10 dB
Ref Lwvl Y B 1 MHz
11.9 dBm SKHT 5 s Unit dBm

i = :
[ O T T OFC

-10

-20

40

|
T T

-&0

-B0

-0

-B0

-BB.1

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

25 dBm +40C
Nate: 23.APR. 2002 10:52:08
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

> REW 100 kHz RFE Att 10 dB
Ref Lwvl Y B 1 MHz

15.9 dBm SKHT 5 s Unit dBm

15.9 —
32.4 HB 0Offsét ¥

10

-10
-20 ////J \\\\\
-30

40

|
T T

-50

-B0

-0

-B0
-84.0

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

28 dBm +40C
Nate: 23.APR.2002 10:45:00
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

REW 100 kHz RFE Att 10 dB
Y B 1 MHz
SKHT 5 s Unit dBm

16.0 —_
32.4 HB 0Offsét ¥

10

-10
-20 ////J \\\\\
-30

40

|
T T

-50

-B0

-0

-B0
-B3.5

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

28 dBm +40C
Nate: 23.APR. 2002 10:45:59
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

> REW 100 kHz RFE Att 10 dB
Ref Lwvl Y B 1 MHz
13.2 dBm SKHT 5 s Unit dBm

13.2 —
b=z s f5 ofeadt Ex

-10
-30

-40

|
T T

-50

-B0

-0

-B0

-BB6.7

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

25 dBm +30C
Nate: 23.APR. 2002 11:26:18
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

> REW 100 kHz RFE Att 10 dB
Ref Lwvl Y B 1 MHz

13.3 dBm SKHT 5 s Unit dBm

13.3 —
=24 Y4B Ofccgt ¥

-10
-30

-40

|
T T

-50

-B0

-0

-B0

-BB6.B

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

25 dBm +30C
Nate: 23.APR. 2002 11:24:55
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

> REW 100 kHz RFE Att 10 dB
Ref Lwvl Y B 1 MHz
15.2 dBm SKHT 5 s Unit dBm

32.4 HB Offodt ' "

-10

7 N

-30 -y

-40

|
T T

=iy M —

-B0

-0

-B0
-B3.8

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

28 dBm +30C
Nate: 23.APR. 2002 11:28:29
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

> REW 100 kHz RFE Att 10 dB
Ref Lwvl Y B 1 MHz
14.9 dBm EWT 5 s Unit dBm

14.8 -
o 32 P8 offsit [ = |

-10
-30

40

|
T T

B0 -

-B0

-0

-B0

-B5.1

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

28 dBm +30C
Nate: 23.APR. 2002 11:31:089
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

Dallas Headquarters:
802 N. Kealy
N em ko Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Data Plot Bandedge Plots
Page 1 of 1 Complete X
Job No.: 2L0210 Date:  4/12/2002 Preliminary:
Specification: PT 21 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
E.U.T.: 2.6 GHz CPE
Configuration: ~ TX FULL POWER IN TEST FIXTURE
Sample Number: 1
Location: Lab 2 RBW: 2 MHz
Detector Type: Rms VBW: 2 MHz

Test Equipment Used

Antenna: Directional Coupler: Anaren 20 dB Coupler Model 1C0870-20 (0.5-4.0 GHz)
Pre-Amp: Cable #1: 1629
Filter: Cable #2:
Receiver: 1036 Cable #3:
Attenuator #1 1469 Cable #4:
Attenuator #2: Mixer:
Additional equipment used:
Measurement Uncertainty: +/-1.7 dB
/ﬁ Marker T T[TT] RBW TUOU KHzZ RFE ATt 10 dB
@Ref Lvl 8.97 dBm VBW 100 kH=z
11.5 dBm 2.64150000 GH=z SWT 5 ms Umit dBm
11.5 oS T

1T 4 PE UT Tsegt \d
LINIT CHEJK ([ : PabbE\ | ]

/ \ -~
_20

1IVIEW j \4\\ 1SA
-30

- 1 \
-50

WA A AL AAN N A~ MM
-B0
-70
-80
L88 .4
Center 2.864 GHz 1.5 MH=z~ Span 15 MH=z
ate: 12.APR.2002 09:32:33

Notes: Highest channel available in block at 25 dBm output
Supply voltage was varied from 98 Vac to 132 Vac with no effect on frequency
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Nemko Dallas

EQUIPMENT:2.6 GHz CPE

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.:21.0210RUSI1

Nemko

Nemko Dallas, Inc.

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Data Plot Bandedge Plots
Page 2 of |
Job No.: 210210 Date: 4/12/2002
Specification: PT 21 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
E.U.T.: 2.6 GHz CPE
Configuration: ~ TX FULL POWER IN TEST FIXTURE
& Marker T T[TT71] RBW TOU kH=z RF ATt TO dB
Ref Lvl 8.72 dBm VBW 100 kH=z
11.5 dBm 2.63850000 GH=z SWT 5 ms Unit dBm
11.5 —
T.Z4 B UTrTTs¢t "'émk'" I
[ \
D / \
-10
-20
1VIEW j / \ \ 154
-30 W ';\\K
_40 s
aTod [\/‘ \
-50
| Maane A SN ADN S A AL M A IA A
-B0
-70
-80
+88 .4
Center 2.64 GHz 1.5 MHz~ Spamn 15 MHz
ate: 12.APR . 2002 039:34:08
Notes: Lowest channel available in block at 25 dBm output
Supply voltage was varied from 98 Vac to 132 Vac with no effect on frequency
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

Dallas Headquarters:
802 N. Kealy
N em k° Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667
Nemko Dallas, Inc.

Data Plot Bandedge Plots
Page 3 of |
Job No.: 210210 Date: 4/12/2002
Specification: PT 21 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
E.U.T.: 2.6 GHz CPE
Configuration: ~ TX FULL POWER IN TEST FIXTURE
& Marker 1 LTT] RBNW TO0O KH=zZ RF ATt 0 dB
4; Ref Lvl 12.07 dBm VB 100 kH=z
14 .39 dBm 2 .64050000 GH=z SWT 5 ms Umit dBm
Y312 BB orrabe [T -

10 /
-10

/‘/\/\( \‘\ FRO

1IVIEW 15A

-20

-30

/

-50
-B60
-70
-80
r85.1
Center 2.64 GHz 1.5 MHz~ Span 15 MHz
ate: 12.ARPR.2002 13:07:10

Notes: Highest channel available in block at 28 dBm output
Supply voltage was varied from 98 Vac to 132 Vac with no effect on frequency

Page 34 of 72



Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L0210RUS1

Dallas Headquarters:
802 N. Kealy

Nemko o T
Tel: (972) 436-9600

Fax: (972) 436-2667

Nemko Dallas, Inc.

Test Plot: Bandedge Plots
Page 4 of |

Job No.: 210210 Date: 4/12/2002
Specification: PT 21 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 40
E.U.T.: 2.6 GHz CPE
Configuration: ~ TX FULL POWER IN TEST FIXTURE
A{ Marker 1T L[T1T1] RBW 10U KHz RF ATt TO dB
45 Ref Lvl1 12.53 dBm VBW 100 kH=z

14.9 dBm 2 .B63850000 GH=z SWT 5 ms Umit dBm

4

e 31.4 B Offséet [‘*u“"“"’”f\ -

. |

E RN -
i NN
7 2N

g S

—EDW

-B60

—-70

-80

r85 .1
Center 2.64 GH=z 1.5 MH=z~ Span 15 MHz

ate: 12.APR.2002 13:08:57

Notes: Lowest channel available in block at 28 dBm output
Supply voltage was varied from 98 Vac to 132 Vac with no effect on frequency
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

> REW 100 kHz RFE Att 10 dB
Ref Lwvl Y B 1 MHz
13.1 dBm SKHT 5 s Unit dBm

13.1 =
I—2—4 fE OFfcdt *

-10
-30

-40

[makai]
L T

-50

-B0

-70

-80

-BE6.5

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

25 dBm +10C
Nate: 23.APR. 2002 12:39:15
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

EQUIPMENT:2.6 GHz CPE PROJECT NO.:21.0210RUSI1
> REW 100 kHz RF Att 10 dB
Ref Lwvl YEBIW 1 MHz
13.1 dBm SWT 5 s Unit dBm
13.1 Ao
nb—=2—a 45 neecgt [ |
0
-10
-30
-40
-50
-B0
-70
-80
-66.9
Center Z.64 GHz 1.5 MHz~ Span 15 MHz
Title: FREOUENCY ERROR

Comment A: NOMIMNAL YOLTAGE
25 dBm +10C
Nate: 23.APR. 2002 12:40:17
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

> REW 100 kHz RFE Att 10 dB
Ref Lwvl Y B 1 MHz

15.2 dBm SKHT 5 s Unit dBm

16.2 —
32.4 HB 0Offsét ¥

10

-10

i N

-30 -y

-40

|
T T

—E0 - A g

-B0

-0

-B0
-B3.8

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

28 dBm +10C
Nate: 23.APR.2002 12:37:10
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

> REW 100 kHz RFE Att 10 dB
Ref Lwvl Y B 1 MHz
15.2 dBm SKHT 5 s Unit dBm

16.2 —
32.4 BB Offoat [ = |
10

-10

e N

-30 -

-40

|
T T

—E0 LW -

-B0

-0

-B0
-B3.8

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

28 dBm +10C
Nate: 23.APR. 2002 12:34:18
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

EQUIPMENT:2.6 GHz CPE PROJECT NO.:21.0210RUSI1
> REW 100 kHz RF Att 10 dB
Ref Lwvl YEBIW 1 MHz
13.2 dBm SWT 5 s Unit dBm
13.2 — .
np—t b OFff=dt
0
-10
-30
-40
e
-50
-B0
-70
-E0
-BE6.8
Center Z.64 GHz 1.5 MHz~ Span 15 MHz
Title: FREOUENCY ERROR
Comment A: NOMINAL VOLTAGE
25 dBm OC
Nate: 23.APR.2002 13:31:02
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

EQUIPMENT:2.6 GHz CPE PROJECT NO.:21.0210RUSI1
> REW 100 kHz RF Att 10 dB
Ref Lwvl YEBIW 1 MHz
13.2 dBm SWT 5 s Unit dBm
13.2 S .
np—t b OFff=dt
0
-10
-30
-40
e
-50
-B0
-70
-E0
-BE6.8
Center Z.64 GHz 1.5 MHz~ Span 15 MHz
Title: FREOUENCY ERROR
Comment A: NOMINAL VOLTAGE
25 dBm OC
Nate: 23.APR. 2002 13:29:57
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Nemko Dallas

EQUIPMENT:2.6 GHz CPE

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.:21.0210RUSI1

REBW 100 kH=z RF Att 10 dB
YEBIW 1 MHz
SWT 5 s Unit dBm
32.4 B Offsgt ¥
10
0
-10
-20 ////J k\\\\
-30 -
-40
-850 - -
-B0
-70
-80
-83
Center Z.64 GHz 1.5 MHz~ Span 15 MHz
Title: FREOUENCY ERROR
Comment A: NOMINAL VOLTAGE
25 dBm OC
Nate: 23.APR. 2002 13:33:43
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Nemko Dallas

EQUIPMENT:2.6 GHz CPE

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.:21.0210RUSI1

REBW 100 kH=z RF Att 10 dB
YEBIW 1 MHz
SWT 5 s Unit dBm
32.4 B Offs¢t | x_
10
0
-10
-20 / \
-30 _—
-40
-850 -
-B0
-70
-80
-83
Center Z.64 GHz 1.5 MHz~ Span 15 MHz
Title: FREOUENCY ERROR
Comment A: NOMINAL VOLTAGE
28 dBm OC
Nate: 23.APR.2002 13:35:16
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Nemko Dallas

EQUIPMENT:2.6 GHz CPE

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.:21.0210RUSI1

REW 100 kHz RFE Att 10 dB
Y B 1 MHz
SKHT 5 s Unit dBm

b=t jn nrecgy

-10

-20 ///
-30

-40

[makai]
L T

50 =

-B0

-70

-80

-B7

Center 2.84 GHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

25 dBm -10C
Nate: 23.APR. 2002 14:16:54

1.5 MHz~ Span 15 MHz
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

> REW 100 kHz RFE Att 10 dB
Ref Lwvl Y B 1 MHz
13.3 dBm SKHT 5 ms Unit dBm

12.3
np—t b OFff=dt Loty

-10
-30

-40

[makai]
L T

—E0 P o

-B0

-0

-B0

-BB6.7

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

25 dBm -10C
Nate: 23.APR.2002 15:00:40
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

> REW 100 kHz RFE Att 10 dB
Ref Lwvl Y B 1 MHz
15.1 dBm SKHT 5 s Unit dBm

16.1 .
32.4 BB Offoat [ = |

-10
=20 ////] \\\\
-30 J

—4D o

[makai]
L T

50 -

-B0

-0

-B0
-B3.5

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

28 dBm -10C
Nate: 23.APR. 2002 14:13:44
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

> REW 100 kHz RFE Att 10 dB
Ref Lwvl Y B 1 MHz
15.1 dBm SKHT 5 s Unit dBm

16.1 —
32.4 BB Offoat [ = |

-10
-20 ////f \\\\
-30

—4D =

[makai]
L T

50 -

-B0

-0

-B0
-B3.5

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

28 dBm -10C
Nate: 23.APR. 2002 14:12:42

Page 47 of 72



Nemko Dallas

EQUIPMENT:2.6 GHz CPE

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.:21.0210RUSI1

REW 100 kHz RFE Att 10 dB
Y B 1 MHz
SKHT 5 s Unit dBm

b=t jn nrecgy

-10

-20 ///
-30

-40

[makai]
L T

-50

-B0

-70

-80

-B7

Center 2.84 GHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

25 dBm -20C
Nate: 24 APR . 2002 11:42:37

1.5 MHz~ Span 15 MHz
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Nemko Dallas

EQUIPMENT:2.6 GHz CPE

FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
PROJECT NO.:21.0210RUSI1

REW 100 kHz RFE Att 10 dB
Y B 1 MHz
SKHT 5 s Unit dBm

10 232 4

E nfs=d

-10

-20

-30

-40

[makai]
L T

-50

-B0

-70

-80

-B7

Center 2.84 GHz

Title: FREOUENCY ERROR
Camment A: NOMINAL VOLTAGE

25 dBm -20C
NDate: 24 . 4APR. 2002

1.5 MHz~ Span 15 MHz

11:41:23
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

> REW 100 kHz RFE Att 10 dB
Ref Lwvl Y B 1 MHz

15.9 dBm SKHT 5 s Unit dBm

15.9 =R
32.4 HB 0Offsét ¥

10

-10
-20 ////J \\\\\
-30

40

|
T T

50 =

-B0

-0

-B0
-B4.1

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

28 dBm -20C
Nate: 24 APR.2002 11:45:01
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

> REW 100 kHz RFE Att 10 dB
Ref Lwvl Y B 1 MHz

15.9 dBm SKHT 5 s Unit dBm

15.9 m
32.4 HB 0Offsét ¥

10

-10
-20 ////J \\\\\
-30

40

|
T T

50 =

-B0

-0

-B0
-B4.1

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

28 dBm -20C
Nate: 24 . APR. 2002 11:46:05
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

> REW 100 kHz RFE Att 10 dB
Ref Lwvl Y B 1 MHz
13.6 dBm SKHT 5 s Unit dBm

13.6
iol—32.4 B8 0ffsqt ¥

-10
-30

-40

[makai]
L T

-50

-B0

-0

-B0

-B6.4

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

25 dBm -30C
Nate: 24 . APR. 2002 12:20:08
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

RE 100 kHz RF &ttt 10 dB
YBIL 1 MHz
SWT 5 ms Unit dBm

+

-10

-20

-40

[makai]
L T

-50

-B0

-0

-80

-B7.8

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

25 dBm -30C
Nate: 24 APR . 2002 12:22:52
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

> REW 100 kHz RFE Att 10 dB
Ref Lwvl Y B 1 MHz
26.6 dBm SKHT 5 s Unit dBm

26.6

32.4 §B Offsgt

20

10

e N

=20

-30

[makai]
L T

-40

-50

-B0

-0
-73.4

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

28 dBm -30C
Nate: 24 APR . 2002 12:17:48
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L.0210RUS1

> REW 100 kHz RFE Att 10 dB
Ref Lwvl Y B 1 MHz
15.6 dBm SKHT 5 s Unit dBm

16.6 —
32.4 BB Offoat [ = |
10

-10
-20 ////J \\\\\
-30

-40

[makai]
L T

-&0

-B0

-70

-B0
-B3.4

Center Z.64 GHz 1.5 MHz~ Span 15 MHz

Title: FREOUENCY ERROR
Comment A: NOMINAL YOLTAGE

28 dBm -30C
Nate: 24 APR. 2002 12:16:41
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE

EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L 0210RUS1
Section 8 Powerline Conducted Emissions

NAME OF TEST: Powerline Conducted Emissons PARA. NO.: 15.107

TESTED BY: David Light DATE: 4/12/2002

Test Results: Complies

M easur ement Data; See attached table.
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L 0210RUS1

Test Data — Powerline Conducted Emissions

Dallas Headquarters:
802 N. Kealy

N e m ko Lewisville, TX 75057

Tel: (972) 436-9600

Fax: (972) 436-2667

Nemko Dallas, Inc.

Page 1 of 4 Complete X
Job No.: 210210 Date: __4/12/2002 Preliminary:
Specification:  PT 21 Temperature(°C)i 22
Tested By: Davidlight  Reative Humidity(%) —40
EU.T. 26 GHZ CPE
Configuration:  Ix ELILI POWER IN TEST EIXTLIRE
Sample Number: 1
L ocation: Lab4 RBW:_10kHz Measurement
Detector Type: Pesk VBW: 10kHz Distance; N/A m

Test EQuipment Used

JAntenna: —_— LISN___1258
Pre-Amp: —_— Cable#l: __1266
Filter: —1050 Ceble#2: __1038
Receiver: 1036 Limiter 674
|Attenuator #1
JAttenuator #2: Mixer:
JAdditional equipment used:
Measurement Uncertainty:  _/-17dB
z Marker T [TT11] RBHW 1D kH=z RF Att 10 dB
Raf Lvl 44 .33 dBuV VBW 10 kH=
100.9 dBuV 2.75951904 MH=z SUT 74D ms unit dBuV
104 —
{0 dB[Offaet v |[T1] 44 _ (B3 dBrV O
2.75951B04 MHz

=]u]

aa

70

1VIEW imAa
50
B0

FD1 48 [dBuVv

ol A
ggwr/ \J\)Il My |y

[ \\W
20 MWINV‘L‘ PN TR VY .S PP T, PR WL meLVM L L

10
a.al
Start 450 kH=z 2.955 MHz/ Stop 30 MHz
Pate: 12 . ARR. 2002 11:00: 48
Notes: L2

25 dBm Output
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L 0210RUS1

Test Data — Powerline Conducted Emissions

Dallas Headquarters:

N k 802 N. Kealy

em ° Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Nemko Dallas, Inc.

Data Plot

Page-2 of 4
Job No.: 200210 Date: 4/12/2002
Specification: PT21 Temoerature(°CV: 22
Tested By: Davidlight  RdativeHumidity(%) 40
E.U.T. 28 CGHz CPE

Configuration:  IxELIl 1 DOWER IN TEST EIXTIIRE

z Marker L L[T11] RBW TO KHZ RF ALt 10 dB
Ref Lvl 42 .59 dBuVv vBuW 10 kH=z
100.9 dBuv 2.,75351304 MHz SWT 740 ms unlt dBuV
100 —
10 db|Offast vi[IT11 42.6S cBuV| g
2.7B6061804 MH=z
ag
80
70
1YIEW ira
ea
50

D1 4? dBuV

40 x
a0 W\W/’\ "
- v \W KA ke (WY ST T AT

1a
a.g
S5tart 450 kH=z 2.355 MHz/ Stop 30 MHz
Pate: 12 _APR . 2002 11:01:58
Notes: L1

25 dBm Output
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Nemko Dallas FCC PART 21, SUBPART K
MULTIPOINT DISTRIBUTION SERVICE
EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L 0210RUS1

Test Data — Powerline Conducted Emissions

Dallas Headquarters:
802 N. Kealy

N em k° Lewisville, TX 75057
Tel: (972) 436-9600

Fax: (972) 436-2667

Nemko Dallas, Inc.

Data Plot

Page 3 of 4
Job No.: 200210 Date: 412/2002
Specification: PT21 Temperature(°C): 22
Tested By: Davidlight _ ReativeHumidity(%) 40
EU.T. 268 GHz CPE
Configuration:  Tx FUIL | POWFR IN TEST FIXTURE

2 Merker 1 L[T11] RBW TD KAz RF AtE TD db
@Ref Lvl 43 .84 dBuv VBW 10 KHz
1D0.9 dBuV 2.81873747 MHz SWT 74D ms Unlt dBuV
100 —
10 dB|Offset v1 |[TL] 43 .84 dBuV .
2.81873(747 MHz
9D
8o
70
1VIEW 1MA
6D
60

D1 4§ |dBuV

sl
N
20 MMMM. A, AM\MNUWMLMWM

I
|
u

1D
a.B
Start 450 kH=z 2.8955 MHz/ S5top 3D MHz
bate: 12 . AFR. 2002 12:365:18
Notes: L2
28 dBm output
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Test Data — Powerline Conducted Emissions

Dallas Headquarters:
802 N. Kealy

Tel: (972) 436-9600

Fax: (972) 436-2667

Nemko Dallas, Inc.

Ted Plot:

Pae 4 of4
Job No.: 200210 Date: 412/2002
Specification: PT21 Temperature(°C): 22
Tested By: Davidlight _ ReativeHumidity(%) 40
EU.T. 268 GHz CPE
Configuration:  Tx FUIL | POWFR IN TEST FIXTURE

% FMerker 1 L TT11 RBW D0 KHZ RF ATT 10 dB
V%§>Rnf Lvi 41.82 dBaVv VBW 10 kH=z
1D0.9 dBuV 2.81873747 MHz SWT 74D ms Unit dBuV
100 —
10 dB[ Offaet v1 [[TL] 41 .83 dBuV .
2.81873[747 MH=z
an
an
70
1VIEW 1MA
60
SO

D1 48 ([dBuV
40 S

"V by Ay
30 \
20 \ MWWWIMW‘ RPN AN WALV TN WS

1D
a.3
Start 460 kH= 2.8966 MH=.~ Etop 30 MH=
bata: 12 . APR.2D0O2 12:34:47
Notes: L1

28 dBm output
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Photos — Powerline Conducted Emissions
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EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L 0210RUS1

Section 9. Test Equipment List
Nemko ID Description Manufacturer Serial Number | Calibration
Model Number Date
1036 SPECTRUM ANALYZER ROHDE & SCHWARZ 830844/006 12/18/01
FSEK30
1469 |10 db Attenuator DC 18 Ghz MCL Inc. NONE CcBU
BW-S10W2 10db-2WDC
1629 |CABLE, 6 ft MEGAPHASE N/A CBU
10311 1GVT4
1304 |HORN ANTENNA ELECTRO METRICS 6151 07/30/01
RGA-60
1016 |Pre-Amp HEWLETT PACKARD 2749A00159 05/30/01
8449A
1464 Spectrum analyzer Hewlett Packard 3551A04428 01/02/01
8563E
1485 Cable 2.0-18.0 Ghz Storm N/A 06/01/01
PR90-010-216
1484 Cable 2.0-18.0 Ghz Storm N/A 06/01/01
PR90-010-072
Navini Directiona Coupler Aneren None CBU
Asset 0.5-4.0 GHz 1C0870-20
283 Environmental Chamber with controller # 1189006 ENVIROTRONICS 129010083 01/10/02
SH27 & 2030-22844
1555 Filter high pass 5KHz Solar Electronics 933125 05/29/01
7930-5.0
1258 LISN .15mhz-30mhz EMCO 1305 04/04/01
0
1266 CABLE, 10m KTL N/A 05/29/01
RG223
1038 CABLE, .5m KTL N/A 05/29/01
RG223
674 LIMITER HP 3107A02200 CBU
11947A
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ANNEX A - TEST DETAILS
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NAME OF TEST: RF Power Output PARA. NO.: 2.1046

Method Of M easur ement:

Antenna Conducted:
The peak power at antenna terminds is measured using a Spectrum Anadyzer or Power Meter. Power
output is measured with the maximum rated input leve.

E.I.R.P.:
If the antenna is not detachable from the circuit then the Peak Power Output is derived from the pesk

radiated field strength of the fundamental emission by using the plane wave rdlation GPI4pR2 = E2/120
p and proceeding as follows:

P= E’R® — E*3?
330G 306G

where,

P = the equivaent isotropic radiated power in watts

E = the maximum measured fidd srength in V/m

R = the measurement range (3 meters)

G = the numeric gain of the tranamit antennain relation to an isotropic radiator
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NAME OF TEST: Occupied Bandwidth PARA. NO.: 2.1049

Method Of M easurement:
A portion of the transmitted signd is coupled to a Spectrum Andyzer with a resolution bandwidth of at
least 1% of the bandwidth of the transmitted sgnd. The resolution bandwidth is chosen so as not to

reduce the peak levd of the measured waveform.

The appropriate bandwidth mask is gpplied to the output waveform to verify compliance.
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EQUIPMENT:2.6 GHz CPE PROJECT NO.:2L 0210RUS1
NAME OF TEST: Spurious Emission at Antenna Terminals PARA. NO.: 2.1051
Antenna Conducted:

A portion of the tranamitted signa is coupled to a Spectrum Anayzer with a resolution bandwidth of 1
MHz for emissons above 1 GHz. Below 1 GHz the resolution bandwidth is chosen so as not to reduce
the peak levd of the measured waveform.

The gppropriate limit line is applied to the output waveform to verify compliance.
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NAME OF TEST: Fidld Strength of Spurious Radiation PARA. NO.: 2.1053

If the antennais detachable from the tranamitter, it is removed and replaced with a 50 ohm load.
Emissions are measured up to the 10" harmonic of the highest transmit frequency that the tranamitter is

capable of producing.

If the antennaiis not detachable from the transmitter, emissions are measured radiated only at adistance
of 3 meters.

Calculation of E.|.R.P.:
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NAME OF TEST: Freguency Stability 2.1055

Method Of M easurement:

Frequency Stability With Voltage Variation:

The E.U.T. is placed in an environmental chamber and dlowed to stabilize at +20 degrees Cdsiusfor a
least 15 minutes. The frequency counter and signd generator are phase locked with the same 10 MHz
reference frequency by connecting the 10 MHz ref. out of the counter to the 10 MHz ref, in of the sgnd
generator. With the voltage input to the E.U.T. set to 85% S.T.V., the frequency is measured in 30
second intervas for a period of 5 minutes. This procedure is repeated a 100% S.T.V. and 115%
STV.

Frequency Stability With Temperature Variation:

The input voltage to the E.U.T. is st to ST.V. and the temperature of the environmenta chamber is
varied in 10 degree steps from -30 degrees C to +50 degrees C. The E.U.T. is dlowed to stabilize at
each temperature and the frequency is measured in 30 second intervas for aperiod of 5 minutes.
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ANNEX B - TEST DIAGRAMS
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Para. No. 2.1046 - R.F. Power Output

Millivoltmeter
Modulation EUT Insertion Spectrum
Source Unit Analyzer
Para. No. 2.1049 - Occupied Bandwidth
EUT Attenuator Spectrum
Analyzer
Modulated

Signal Source
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Para. No. 2.1051 - Spurious Emissions at Antenna Terminals

Modulated

_ EUT
Signal Source
Attenuator
Spectrum
Analyzer
Signal Generator
No. 1
Signal Generator 50 ohm Pad EUT
No. 2
Signal Generator Attenuator
No. 3
Spectrum
Analyzer
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Para. No. 2.1053 - Field Strength of Radiation

3 METERS

SEARCH ANTENNA

VARIABLE
0.8 METER EU.T. SEARCH
NON-CONDUCTING HEIGHT (1 TO 4 m)
TURN-TABLE
%
TO TEST RECEIVER/SPECTRUM
ANALYZER
Para. No. 2.1055 - Frequency Stability
Climate Chamber
E.U.T. Attenuator
Signal || Variable Power Frequency
Generator Supply Counter

10 MHz Reference
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