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uUALITY ASSURANCE AND
COMPLIANCE DEPT.
QA TECH D JOHNSON

MICROWAVE RADIO COMM.

TECHNICAL CONSTRUCTION FILE FOR

CODE RUNNER 2 -ANALOG /DIGITAL MICROWAVE VIDEO
TRANSPORT SYSTEMS

APLLICATION CONSISTS OF ANALOG/ DIGITAL
TRANSMISSIONS FOR ENG MOBILE BROADCASTS

The objective of this TCF is to demonstrate the conformance of
Microwave Radio Communications Inc. CODERUNNER 2® video
transport system to the essential requirements of 47CFR 90 and 47CFR
Pt. 74 Subpart F and FCC-04-265A1.

Note that this document contains test data and operational limits that
are not specifically required or detailed by the governing compliance
limits, they are included to show Microwave Radio Communications
Inc. due diligence in the production of a quality product and
verification of compliance and public safety.
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The Code runner-2-transmitter was designed to be both an analog and digital
transmitter for portable/mobile ENG applications.

The Code runner 2 is an integrated flexible solution consisting of

1.

A rack mounted indoor unit [ IDU ], typically mounted inside an ENG
vehicle.

. A mast mounted outdoor unit [ODU] also called the RF unit or {RFU}

. Power options: The code runner 2 may be operated from the 115 to 220

volt AC mains, or from the 18 to 36 volts DC vehicle power. Power is
supplied to the IDU which in turn provides power to the ODU via the
triax or N type cable between them

The IDU’s modular design allows for both analog and digital operation
in the digital mode the COFDM modulation can be set for QPSK,
16QAM or 64 QAM or the transmitter may be operated as a full
featured analog transmitter.

Several band and frequency options are available. The code runner can
be ordered as a single band unit or in a dual band configuration, 2to 3
GHz, 6 to 7GHz and or 12 to 13 GHz (for the purpose of this document
and submittal this document is referencing 1999MHZ to 2700MHZ.

The code runner 2 system has many other options that are not to be
detailed in this document for further information see the operations

manual or other product related literature.
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System components:
The MRC Code runner system is made of the following componenents.

e A rack mounted indoor unit { IDU } The IDU houses the base band
circuitry, power supply and control modules. It will accept a variety of
video inputs analog, digital and audio as well as providing a 70Mhz IF
output at 0dbm

e The {ODU } contains the up-converters and power amplifiers and a
band pass filter

e The two components are connected by a nycoil conduit with either a
triax or N type connection for power and intermodule communication.
With a max power output of 41 dbm @ 14 watts
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Figure 5-12: Attaching ODU{s) to Mounting Plate
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Figure 2-5: Single Band Operation with 2 Antenmas
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Figure 2-5: Single Band Opsration with 2 Antenmnas
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Figure 5-13: Typical installation with RF Switch and Triax
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Figure 5-14: Typical Installation with Parabelic and Triax
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Figure 7-2: Top View of IDU - Top Covers Remowved
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Spuriousresponse of 7OMHz I F output of I1DU
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SPECTRAL MASK,SPART 74 CODE RUNNER CR2 ODU
FCC Rules:
Currently, FCC rules part 74.637 (a) (2) governs the emission bandwidth requirements
for Broadcast Auxiliary Services (BAS) operations using transmissions employing digital
modulation techniques.
The rule states the following:
“For operating frequencies below 15 GHz, in any 4 KHz reference bandwidth (Bref), the
center frequency of which is removed from the assigned frequency by more than 50 % up
to and including 250 % of the authorized bandwidth: As specified by the following
equation but in no event less than 50 decibels:
A=35+08(G-50)+10log B
(Attenuation greater than 80 decibels is not required)
Where:
A = attenuation (in decibels) below the mean output power level.
G = Percent removed from the carrier frequency.
B = *Authorized bandwidth in megahertz’
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PLOT #1

12 & 17 MHz SPECTRAL MASK PLOTS

COFDM QPSK 8MHz BW I/2 FEC 5WATTS 37dbm

COMPLIANCE FACTOR =101log (B ref / B res. ) =10log x .0046€6 / 100e3 =13.9dbm

12MHz MASK PART 74

Agilent  12:68:42 Apr 12, 2005 F
Mkr3 1.9810 GHz
Ref 5 dBm Atten 5 dB 8298 dBm
Samp |‘|
Loy ] "
10
dB/ F_?—ﬁ
J. | I g
>~ N
o o~ A — A
dBm wmwww e A A N g el R
13.9dbm
Wiy |
Center 1.999 GHz Span 40 MHz
#Res BUWW 100 kHz #WBW 10 kHz Sweep 51.77 ms (401 pts)
hd adier Trace Type X Pz Amplitude
1 () Fraq 19930 GHz 61.43 dBm
z (2] Frag 19872 GHz -71.92 dBm
] (2) Freq 19810 GHz -§2.98 dBm

COMPLIANCE FACTOR =101og (B ref / B res.) =10log x .0046€6 / 100e3 =13.9dbm

12MHz MASK PART 74

MASK CALCULATED 33dbm + .08(G-50) log 12 = 50dbm (per rule) - The
Compliance factor 10log ( B ref./B res. )= 13.9dbm The 100 % BW LIMIT =
- 66dbm
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Plot# 2
17MHz mask COFDM QPSK 8MHz BW 2 FEC 36.5DBM OUT @ 4.4
WATTS

Agilent 134726 Apr 12, 2005 E T
Mkrd 2.0158 GHz
Ref 5 dBm Atten 5 JdB 442 dBm
Samp |‘|
Log ] *
10 Ilr .
dB/ I ||
e
o= i T NG
N / .|I ]l \ \ .
glu ] IR Ty
dBm ke 4 Rl A AP el P e g i
VAvg 13.9dbm
Center 1.999 GHz Span 40 MHz
#Res BW 100 kHz #WBW 10 kHz Sweep 51.77 ms (401 pts)
Ml aer Trace Type A= Amplitude

1 (2 Freq 19903 GHz -53.67 dBm -5dbm

2 (2 Freq 19317 GHz 7422 dBm

3 (2 Fraq 20073 GHz -53.56 dBm ref level

4 (2 Freq 20158 GHz 74.42 dBm

COMPLIANCE FACTOR =101log (B ref / B res. ) =10log x .0046€6 / 100e3 =13.9dbm
17MHz MASK PART 74

MASK CALCULATED 33dbm + .08(G-50) log 17 = 50dbm (per rule) + The
Compliance factor 10log ( B ref./B res. )= 13.9dbm
The 100 % BW LIMIT =- 66dbm
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PLOT #3
SPECTRAL PLOT 16 MHz MASK
COFDM QPSK 8MHzBW 2 FEC 37 DBM OUT @ 5WATTS

=0 Agilent  11:31:53 Jul 11, 2005 E T
Mkr1 2.0203 GHz
Ref4 dBm #Atten 20 dB 49.16 dBm
Samp
Log ¥
10
dB/
| H
;:"2 L. ,.._.._,n;-ﬁﬂ;ﬁz il ﬁ:ij :iji :7#:;@
dBm ==
VAwvg
Center 2.028 GHz Span 40 MH:z
#Hes BW 100 kHz #VBW 10 kHz Sweep 51.77 ms (401 pts)
hianer Trace Type X P Amplitude
1 (2 Fraq 20203 GHz -33.16 dBm
2 (2 Frag 20124 GHz 7161 dBm
3 (2 Freq 20369 GHz -42.93 dBm
e (2 Freg 20445 GHz 7246 dBm

Trace 1 blue CW ref @ 5watts Trace 2 red COFDM output @ 5 watts. Trace 3 green noise floor

MASK CALCULATED 33dbm + .08(G-50) log 17 = 50dbm (per rule ) + The
Compliance factor 10log ( B ref./B res. )= 13.9dbm
The 100 % BW LIMIT =- 66dbm
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16 QAM COFDM 8MHz Y% FEC @ 5WATTS 12,16, 17 MHZ MASKS

Agilent  11:31:53 Jul 11, 2005 E T
Mkr1 2.0203 GHz
Ref4 dBm #Atten 20 dB 49.16 dBm
Samp . 17MHz
Log
10
dB/
;! | _
12MHz
DI J
3.2
dBm =
VAvg
Center 2.028 GHz Span 40 MHz
#Res BW 100 kHz #YBW 10 kHz Sweep 51.77 ms {401 pts)
Marer Trace Type X Axis Amplitude

1 (2 Freq 2.0203 GHz -43.16 dBm

z (2 Freq 2.0124 GHz 7161 dBm

3 (2] Fraq 20364 GHz 4593 dBm

4 (2) Fraq 20446 GHz 7246 dBm

MASK CALCULATED 33dbm + .08(G-50) log 17 = 50dbm (per rule) + The
Compliance factor 10log ( B ref./B res. )= 13.9dbm
The 100 % BW LIMIT =- 66dbm
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- Agilent

Ch Freg

Dccupied Bandwidth

074744 Apr 18, 2005

2.0312 GHz

OCCUPIED BANDWIDTH 8AND 6MHz QPSK

R

Trig  Free

Ref0 dBm Atten 10 dB
#Samp
Lug Qim'-'ldr-'u“ Pttt A, o Jri. _ll.‘\.r..” | Mwﬂ.}%
f
10 I| |
dB/ fr 20
w* -"-'-‘-,h""‘-"w WWH&"’-W
Center 2.031 GHz Span 20 MHz
#Res BW 30 kHz #VBW 300 kHz ~ Sweep 35.25 ms (401 pts
Occupied Bandwidth OccBW % Pwr 9900 %
7 5410 MHz vdB  -26.00dB
Transmit Freq Errar 26241 kHz
i dB Bandwidth 9917 MHz*

| S

ResEB
30.0000000 kHz
Auto Ian

Video B
300000000 kHz
Auto Ian

VBWIRE
10.00000
Ian

Auto

Average
10
Off

Avg Type
Yideot
Ian

Auta

EM| Res BY

Mone

REW limited to TkHz when Span = aMHz
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