FCC ID: L6GAMR23-1200

February 6, 2001

Federd Communications Commission
Authorization and Evauation Divison

7435 Oakland MillsRoad Columbia, MD 21046
Attention: Applications Examiner

Applicant: Allgon Telecom, Ltd.
7317 Jack Newd | Blvd. North  Fort Worth, Texas 76118

Equipment:  Allgon Microwave Radio 23 GHz-1200
FCCID: L6GAMR23-1200

Specification: 47 CFR 101 Licensed Certification

Dear Examing:

Thefollowing gpplication for Grant of Equipment Authorization is presented on behdf of Allgon
Telecom Ltd.. for the Licensed Certification of their Allgon Microwave radio 23 GHz-1200.

Enclosed, please find a complete data and documentation package demondtrating that thisdevice
complieswith the technica requirements of 47 CFR, Part 101..

If you have any questions, please contact the undersigned, who is authorized to act as Agent.

Sinoerely, I
/ ll'/ |
( L Htc_\(j

ChrisHarvey
Director, EMC Laboratory



FCC ID: L6GAMR23-1200

M ET L abOF at or | eS, I ncC. Safety Certification - EMI - Telecom Environmental Simulation

914 WEST PATAPSCO AVENUE ® BALTIMORE, MARYLAND 21230-3432 # PHONE (410) 354-3300 ¥ FAX (410) 354-3313

ENGINEERING TEST REPORT

in support of the
Application for Grant of Equipment Authorization

EQUIPMENT: Allgon Microwave Radio 23 GHz-1200
FCCID: L6GAMR23-1200

Specification: 47 CFR 101

On Behalf of the Applicant: Allgon Telecom Ltd.

7317 Jack Newd | Blvd. North
FortWorth, TX 76118

Manufacturer: Allgon Telecom Ltd.
7317 Jack Newd | Blvd. North
FortWorth, TX 76118

Manufacturer’s Mr. Tim Purvis
Representative

Test Date(s): December 21 , 2000 thru January 4, 2001

ENGINEERING STATEMENT

| ATTEST: the measurements shown in this report were made in accordance with the procedures indicated,

and that the emissons from this equipment were found to be within the limits applicable. | assume full

responsibility for the accuracy and completeness of these measurements. On thebasis of, the measurements

made, the equipment tested is le of operation in accordance with-the murremerﬁ; of Part 101 of the
S

FCC Rules under normal use and maintenance.

P
-

Liming Xu



FCC ID: L6GAMR23-1200

Project Engineer, MET Laboratories

1.0 INTRODUCTION

Thefallowing datais presented on behdf of the Applicant, Allgon Telecom Ltd. as verification of the
compliance of the Allgon Microwave Radio 23GHz-1200 to the requirements of 47CFR 101.

20 TEST STE

All testing was conducted at MET Laboratories, Inc., 914 West Patapsco Avenue, Baltimore,
Maryland 21230-3493. Radiated emissions measurements were performed on athree-meter open areatest
sitg?/OATS). A complete Site description is on file with the FCC Laboratory Divison as 31040/SI T/MET.

3.0 TEST EQUIPMENT USED

Manufacturer Equipment Calibration Due Cal. Interval
Hewlett Packard 8563A Spectrum Analyzer 8/8/01 annual
EMCO Biconical Antenna 3104 03/06/01 annual
EMCO EMCO Log Periodic Antenna 4/10/01 annual
EMCO Double Ridge Guided Horn 2/17/01 annual
Hewlett Packard 8546A Analyzer 8/23/01 annual

40 EQUIPMENT UNDER TEST CONFIGURATION

The Microwave Radio was configured with DC power SUpry modulesand an external PCto program
the EUT to output a Continuous Phase Modulation RF sgndl ( 21.2-23.6 Ghz) with maximum .
sgnd gains a different Bandwidth(2.5,5,10 and 20 MHz). The EUT was operated in amanner representative
of the typica usage of the equipment. During dl testing, syslem components were manipulated within the
confines of typical usage to maximize each emisson.
50 TEST TYPE(S
5.1 Radiated Emissions: 47CFR2.1053, 101.111
52 Occupied Bandwidth: 47CFR2.1049, 101.109
53 RF Power Output: 47CFR 2.1046, 101.113
54 Spurious Emission at Antenna Terminals: 47CFR 2.1051, 101.111
55 Frequency Stability vstemperature variations. 47 CFR 2.1055(a)(1), 101.107
5.6 Frequency Stability vsvariationsin supply voltage: 47 CFR 2.1055 (d)(1), 101.107

57 Modulation Characteristics: 47 CFR 2.1047(a)
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FCC ID: L6GAMR23-1200

6.0 TEST RESULTS

6.1 TEST TYPE: Radiated Emissions
6.1.1 TECHNICAL SPECIFICATION: 2.1053;101.111

6.1.2 TEST DATE(S): Jan 01,2001
6.1.3 MEASUREMENT PROCEDURES

As required by 47 CFR 2.1053, field strength of spurious radiation measurements were performed. Preliminary radiated
emission measurements were performed inside an open area (not OATS). The frequency list from the preliminary
measurements was used as a guide for making final measurements. The unit was scanned over the frequency range of 9 kHz
t0 110 GHz.

The Calculated Radiated Spurious EmissionsLimit is obtained by the following:

Based on an output power (as measured at the RF output of the EUT) of 0.1 watts:

P,=01W
The radiated power level of all spurious emissions must be attenuated by at least 43 + 10log(Po) below Po,
yieding:

Po&[43 % 10Log(0.1)] " &13.1dBm@1meter

All of the measurable radiated emissions are related to the digital device portion of the EUT, and thus are compared to the
47CFR 15 ClassA field strength limit. Mathematical cal cul ationsindicatethat thesefield strengthsyield radiated power levels
greater than 30 dB below the -13 dBm limit for spurious emissions from the transmitter portion of the EUT calcul ated above.
There were no observabl e radiated emissions from the transmitter portion of the EUT.
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Photograph of Radiated Emissions Test Setup
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6.2 TEST TYPE: Occupied Bandwidth

6.2.1 TECHNICAL SPECIFICATION: 47 CFR 2.1046; 101.111

6.2.2 TEST DATE(S): December 21, 2000

6.2.3 MEASUREMENT PROCEDURES:

As required by 47 CFR 2.1049, occupied bandwidth measurements were made on the Microwave Radio. The
EUT was configured to transmit a modulated carrier signd.  Using 2.5, 5, 10 and 20 MHz bandwidth, We
determined the occuped bandwidth of the emssion at the center of the selectable range.

6.24 RESULTS:

Equipment complieswith Section 2.1049. Plots of the occupied bandwidth, asmeasured at the antenna RF output
port as follows:
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FCC ID: L6GAMR23-1200

Occupied B/W (-26dB), 10MHz Met? 10409

¥HTTEN SAdEBE allKRE —.B7dEB
FL Z&. @dBm 18d B~ 12, ¥5MH=

W

CEMTER Z232.5938HEGH= SPAM 5@. BEMH=z
¥FBW 18B8kH= ¥UEW 2. BMH= SWP EBms
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FCC ID: L6GAMR23-1200

Occupied BAW { -26dB), 20MHz BAW  Met? 10409

¥HTTEN SAdEBE alflKRE . L7V dEBE
FL Z&. @dBm 18d B~ ZB. 58MH=

CEMTER Z232.5938HEGH= SPAM 5@. BEMH=z
¥FBW 18B8kH= ¥UEW 2. BMH= SWP EBms

February 6, 2001
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FCC ID: L6GAMR23-1200

Occupied BAW (26dB) at 2.5MHz  Met? 10409

¥HTTEMN I8dB alflkRE —. S8dB

FEL Z8. @dEm 18d B~ 2. 48MH=

O

CENTER Z3.59839ZGH=z SPAM 18, BEMHz

¥REW 188kH=z ¥UEW 2. 8MH=z SWP SGms
-10 -
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FCC ID: L6GAMR23-1200

Occupied B/W (-26dB), at3MHz  Me 10409

¥ATTEMN ZBdEBE aMkRE — . 34dB

FL zZB@. 8dBm 18d B~ 6. YBEMH=z

0

CEMTER Z3.5930HEGH=z sPAM Z28. BarHz

¥FEW 1868kH=z ¥UBMW 3. BMHz SWP SB@ms
-11 -
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FCC ID: L6GAMR23-1200

Occupied B/W (-26dB) 10MHz Mer#10409

¥ATTEM Z2@dE afMER 1. 1EdE

REL Z6. 8dEBm 1E@d B 13, BEMH=

0

CEMTER Z1.2B0125GH= sFPAM 28. BArMH=z

¥FBW 188kH= ¥UBMW 3. BMH=z SWP SEB@ms
-12 -
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FCC ID: L6GAMR23-1200

Occupied BAY (-26dB) 20MHz Met#10409

¥ATTEM Z2@dE afMER — . EBdE

REL Z6. 8dEBm 1E@d B Z5. BEMH=

0

CEMTER Z1.2B0125GH= sPAM E&. BAMH=

¥FBW 1868kH= ¥UBMW 3. BMH= SWP SEB@ms
-13-
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FCC ID: L6GAMR23-1200

Occupied BAV (-26dB) 2.5MHz Met#10409

¥ATTEMN ZBdEBE aMRE . 16dE

FL zZB@. 8dBm 18d B~ 3. 5FMHz

0

CEMTER Z1.8B125GH=z sPAM Z28. BarHz
¥FEW 1868kH=z ¥UBMW 3. BMHz SWP SB@ms

Met 10409 -14 - February 6, 2001
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Occupied BAW (-26dB) 5MHz Me#10409

¥ATTEN ZB@dE aMER . EEAdE

FEL Z@. BdBm 1Ad B~ E.BEMH=z

O

CEMTER Z1.2B1ZE5GH= SPAM Z26. BEMH=z
¥FBM 188kH= ¥UBWMW 2. BMH=z SWP SB@ms
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6.3 TEST TYPE: RFPOWER OUTPUT

6.3.1 TECHNICAL SPECIFICATION: 47 CFR2.1046 and 101.113

6.3.2 TEST DATE(S): December 22, 2000

6.3.3 MEASUREMENT PROCEDURES:

Asrequired by 47 CFR 2.1046, RF power output measurements were made at the RF output terminals using an
gttg%rél{ator and spectrum analyzer. Thistest was performed with carrier modulated by continuous phase modulation

Plots of the RF output Power level of the modulated carrier, as measured at the RF output terminals of the EUT
appear on the following pages ( the readings appear on the plots should add 2.5 dB loss on the cable and fixture)

6.3.4 RESULTS:
Equipment complies with 47CFR 2.1046 and 101.113

Photograph of Antenna Conducted Spurious Emissions and RF Power Output Test Configuration
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FCC ID: L6GAMR23-1200

RF Ouiput powser at antenna terminal
£AMHz B Mem10409

¥ATEM =8dEB MR 17 EA4A4Bm
AL ZE. BdEr 18-EB~ 2o 4487454z
LY
r’ﬂ \
/ i
; \

ZENTER 2=z 8398754z SFFY Z2E A3MHz
¥RBH L. AMHz  #UBL 3 8FFz AP EBus
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FCC ID: L6GAMR23-1200

RF output power at antenna terminal
10 MHz BAN Met? 10409

¥ATTEM Z2@dE MER 1. 23dEm

REL Z6. 8dEBm 1E@d B Z3. BB823GH=
0

CEMTER Z32.BE3E3GH= sPAM 48. BAMH=z
¥FBW 1. 6MH= ¥UBMW 3. BMH= SWP SEB@ms
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FCC ID: L6GAMR23-1200

RF output power at antenna terminal
S MHz B'W  Met? 10409

¥ATTEM 2B@dE MER 17 . 23dEm

FEL Z6. 8dBm 1@d B~ 23. BE883GH=

O

CEMTER Z2. 8BB2232GHz SPAM 48, BEMH=z
¥REM 1. BMH=z ¥UEK 2. 8MH=z SWF S@ms
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FCC ID: L6GAMR23-1200

RF output power at antenna terminal Met10409

¥ATTEM 3ZB8dE MER 15.67dEm

FEL Z68. 8dEBm 1E@d B~ 23, BE947 GH=z

0

CEMTER Z3.BE947GH=z sPAM B@. BAMH=z
¥FEW 1. B8MH=z ¥UBM 3. BMH=z SWP SB@ms
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FCC ID: L6GAMR23-1200

RF output power at antenna terminal
10 MHz BAW  Met#10409

*¥ATTEMN 3E8dE MER 15.83dEm

FL Z68. 8dBm 18d B~ Z1.88118GH=

0

CEMTER Z1.8B125GH=z sPAM 48. BarHz
¥FEW 1. B8MH=z ¥UBM 3. BMH=z SWP SB@ms
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FCC ID: L6GAMR23-1200

RF output power at antenna terminal
20 MHz BAW  Met10409

¥ATTEM 2B@dE MER 14 . EBdEm
FEL Z6. 8dBm 1@d B~ Z1.868115GH=

CEMTER Z1. BBA1z25GHz SPAM B8, BEMH=z
¥REM 1. BMH=z ¥UEK 2. 8MH=z SWF S@ms
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FCC ID: L6GAMR23-1200

RF output power at antenna terminal
259 MHz B'W  Met#10409

¥ATTEM Z2@dE MER 1B, 23dEm

REL Z6. 8dEBm 1E@d B Z1. BE1ZZ2GH=

0

CEMTER Z1.2B0125GH= sPAM Z28. BarMH=z

¥FBW 1. 6MH= ¥UBMW 3. BMH= SWP SEB@ms
-23-
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FCC ID: L6GAMR23-1200

RF output power at antenna terminal
5 MHz BAW  Met#10409

¥ATTEM 28dEBE MER 16. B@8dEBm
RL Z8. 8dBm 18d B~ Z1. 881 Z8GH=
O
CEMTER Z1.88125GH= SPAMN 28. 8arHz
¥REW 1. 8MHz ¥UBMW 3. @MH=z SHP S@ms
-24 -
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FCC ID: L6GAMR23-1200

6.4  TEST TYPE: Spurious Emissonsat Antenna Terminas

6.4.1 TECHNICAL SPECIFICATION: 21051; 101.111

6.4.2 TEST DATE(S): December 22, 2000

6.4.3 MEASUREMENT PROCEDURES:

Asrequired by 47 CFR 2.1051, spurious emissions at antenna terminal measurements were made at the RF
output terminds us n? ab0 s attenuator and spectrum analyzer. This test was performed with modulated
carrier signals. The frequency spectrum was investigated from 9.0 KHz to 110 GHz. For measuring
emissions above 26 Ghz, UsingMixer horn.

6.4.4 RESULTS

Spur limit = Po - (43 + 10logP) = . -13.1 dBm

Equipment complies with Section 2.1051 and 101.111
PLOTS OF SPURIOUSEMISSIONS AT ANTENNA TERMINALS : on following pages

* The pairs of spur show up on the plots (in pages 31,39 and 40 ) are the inter-modulation
products of the Mixer.
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FCC ID: LeGAMR23-1200
Conducted Spur Met? 10409

*¥ATTEMN BdBE MER =78, 17dBm
FL —18.HEdEBEm 18d B~ 1. 421GH=

Ry G S P (SRS oy W

START @H=z STOP 2. 908GHz
¥FEW 288kH=z ¥UBM 3. BMH=z SWFP 9B8ms=s
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FCC ID: L6GAMR23-1200

Conducted Spur Me#10409

¥ATTEM BdE MR =7 1. 83dBm
FEL —-18.HEdBEm 1E@d B 11. B¥EGH=

WM

START 2. 98BGH= STORP 1Z2. BAEGH=
¥FBW 2BA6KH= ¥UBMW 3. BMH=z SWP Z88ms=
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FCC ID: L6GAMR23-1200

Conducted Spur Met10409

¥ATTEM BAdB MR —B3. 17dBm
FEL —18.HAdEm l@dB~ Z@. 985 G6H=

e e =

STARET 12 88AGH=z STOP 21. BEBGH=z
¥FEM 2E80kH=z ¥UBW 3. BMH=z SWF ZB8Ems
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Met 10409

FCC ID: L6GAMR23-1200

Conducted Spur Met10409

¥ATTEM 2B@dE MR —38. EYdBm
FEL Z6. 8dBm 1@d B~ 24 Z291GH=

START 21 . BEAGHz STOFP 26, SBAGH=z
¥REM 288kH=z ¥UEK 2. 8MH=z SHF Z288ms

-29 -
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FCC ID: L6GAMR23-1200

Spur at Mixer horn FCC1 Met#10409

CL 28.8dE MR —&4. 17dEBm
FL BdBm 18d B~ 38. F1GH=z

i
START ZB.5EGH= STOP 48. BAGH=z
REW 1. &8rMHz WEW 1. @MH=z SWF 9B@ms=
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FCC ID: L6GAMR23-1200

Spur at Mixer horn FCC1  Met10409

CL 28.8dE MERE —57%. 32dBm
FL BdBm 16d B~ 238, 47GH=z

WWWLMMMWM

START 33 . 88GH=z STOF S5@. 88GH:z
RFEW 1.8MH=z VEW 1. 68MH=z SWF Z88ms
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FCC ID: L6GAMR23-1200

Spur at Mizer horn FCC1  Met#10409

CL 26. 8dEB MR —E4. 32dBm
FL BdBm 1E@d B~ 58. B4GH=

START 5B . BEGH= STOP 75. BBGH=z
FEl 1. B8MH=z VEW 1. 8rMH=z SkP ZBBm=
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FCC ID: L6GAMR23-1200

Spur at Mizer horn FCC1 Me10409

CL 20.8dE MR —E4. 832dBm
FEL BdBEm 1Ad B~ 8E. ZEGH=

START F5.BEGH= STOP 116 . BEGH=
FREWM 1. 8mMMH=z LUBI 1. B8MH=z SWP 28B8ms
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FCC ID: L6GAMR23-1200

Conducted Spur  Met10409

¥ATTEM BdE aMER —58 . BBdE
FEL —-18.HEdBEm 1E@d B —-13. 975GH=

START BH=z STORP 2. 90AGH=
¥FBW 2868KH= ¥UBM 3. BMH=z SWP 9B8ms=s
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FCC ID: L6GAMR23-1200

Conducted Spur Met#10409

¥ATTEM BdEB MER =7 1. B¥dBm
FEL —18.8dBm 1@d B~ 1B, 862GH=

WM

START Z. 988GH=z STOF 12. BEAGH=z
¥REMW 38BkH=z ¥UBMW 3. BMH=z SHMP 308ms
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FCC ID: L6GAMR23-1200

Conducted Spur Met#10409

¥ATTEN BdBE MR —BZ. 33dBm
FEL —18.HAdEm 1Ad B~ Z0. Y3AGH=

o o i e R N

STARART 12 . 88AGH=z STOP 21. BEEGH=
¥FBM 3E0kH=z ¥UEBWMW 3. BMH=z SWFP 388ms
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FCC ID: L6GAMR23-1200

Conducted Spur Me#10409

¥ATTEN ZBdEB MR —31. 83dBm
FL Z@. 8dEBm 18d B~ 25. 8l3GH=

START 21 . BEAGHz STOF ZE6. SBAGH=z
¥REW 388kH=z ¥UEKW 3. 8rMH=z SWF Z288ms

-37-
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FCC ID: L6GAMR23-1200

Spur at Mizer horn FCCZ2 Met# 10409

CL 268.8dE MR =52, BEYdBm
FEL BdBEm 1E@d B Z8. 32GH=

MLWMW

START ZE.ESBGH= STOP 48. BAGH=
REW 1. 8rMH=z VEW 1. 8rH=z SWP 9B8ms
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FCC ID: L6GAMR23-1200

Spur at Mizer hom FCC2 - Megt 10409

<L 38.8d3 KR -31. EVdBr
FL E4Bw 1EeE~ =E. J¥5H=

*mwnuwmﬂuwmam

START 2B, BEGHz STIP %3 JEGE:z
B4 1.A8MH:z JEA 1 BFHz SHP zBErns
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FCC ID: L6GAMR23-1200

Spur at Mizer horn FCCZ Me10409

CL 38.8dE MR —B2. 33d Bm
FL EdBm 18d B~ 7. 1¥GH=z

START ¥5.B@@AGH=z STOP 1168 BBGH=z
REW 1. 8MH=z VEW 1. 8rMH=z SWP Z88ms

Met 10409 -40 - February 6, 2001



FCC ID: L6GAMR23-1200

6.5 TEST TYPE: Frequency Stability over Temperature Variations
6.5.1 TECHNICAL SPECIFICATION: 2.1055(a)(1); 101.107

6.5.2 TEST DATE(S):

Jan. 04, 2001

6.5.3 MEASUREMENT PROCEDURES:

Asrequired by §2.1055(a)(1) of CFR 47, frequency tolerance measurements were made over the temperature range of -
30eC to +50eC. The frequency measurements were made using direct input to a spectrum analyzer. Climatic control was
accomplished using an environmental simulation chamber. The temperature wasfirst lowered to -30EC and then rai sed
hourly in 10E increments. The unit remained in the chamber during temperature transitions and during the measurement

process.

6.5.4 Results:

Frequency tolerance of carrier signal: +/- 10 ppm for atemperature variation from - 30EC to + 50EC at normal supply

voltage.

CARRIER FREQUENCY DEVIATIONSDUE TO TEMPERATURE INSTABILITY

Temperature Carrier Frequency Tolerance Limit
(EC) Frequency (1897.54) Deviation (%)
(MHz) (KHz)

-30 23598.75 0 0.03
-20 23598.75 0 0.03
-10 23598.75 0 0.03

0 23598.75 0 0.03
+10 23598.75 0 0.03
+20 23598.75 0 0.03
+30 23598.75 0 0.03
+40 23598.75 0 0.03
+50 23598.75 0 0.03

The unit meets the requirements of 2.1055 (a)(1)

Met 10409
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FCC ID: L6GAMR23-1200

6.6 TEST TYPE: Frequency Stahility over Voltage Variations

6.6.1 TECHNICAL SPECIFICATION: 2.1055(d)(1); 101.107

6.6.2 TEST DATE(S): Jan. 03, 2001

6.6.3 MEASUREMENT PROCEDURES:

Asrequired by §2.1055(d)(1) of CFR 47, frequency tolerance measurements were made over changesin the supply

voltage to the EUT from 85% to 115% of the nominal supply voltage using avariable DC supply. The frequency
measurements were made using direct input to a spectrum analyzer.

6.6.4 Results:

Frequency tolerance of carrier signal: £ 10 ppm for avariation in primary voltage from 85% to 115% of the rated supply.

Percentage DC Voltage Carrier Devidtion Tolerance Limit
of Rated (vDC) Frequency(MHz) (KH2) (%)
Supply
85 % 40 23589.75 0 0.03
100 % 48 23589.75 0 0.03
115% 65 23598.75 0 0.03

The unit meets the requirements of 2.1055 (d)(1)
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FCC ID: L6GAMR23-1200

6.7 TEST TYPE: Modulation Characteristics

6.7.1 TECHNICAL SPECIFICATION: 2.1047(a)
6.7.2 TEST DATE(S): Jan. 03, 2001
6.7.3 MEASUREMENTSREQUIRED:

The following plots give a detailed explanation of the modulation scheme (Continuous Phase
modulation).
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FCC ID: L6GAMR23-1200

Modulation characteristics Met# 10409

¥ATTEM 28dEBE MER —-21.33dBm

RL Z8. 8dBm 18d B~ 15ms=

O

CEMTER Z32.538730333GH=z SPAMN BHz

¥REBW 1. 8kHz VEBMW 1.8kH=z ¥SWP Z8ms
- 44 -
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Met 10409

Modulation Characteristics Met 10409

¥ATTEM 3ZB8dE MR
FEL Z68. 8dEBm 1E@d B~ SBEm=

CENTER Z3.5987¥398933GH=
¥FEW 1. BkH=z VEMW 1. BkH=z

- 45 -

—31. 568dEm

sSPAM BHz
¥SWF 168E8ms

FCC ID: L6GAMR23-1200

February 6, 2001



Met 10409

FCC ID: L6GAMR23-1200

Modulation Characteristics Met# 10409

¥ATTEM 28dEB MER —-29. 17dBm

FL Z8. 8dBm 18dB~ 1Sms

I

CENTER Z23.538738333GH=z SPAMN BHz

*¥REBW 388H=z VEW Z88H=z *¥SWP 3Bms
- 46 -
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