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1.  Administrative data
1.1.  Administrative data of the test facility
1.1.1 Ildentification of the testing laboratory
Company name: Cetecom ICT Services GmbH
Address: Untertlrkheimerstr. 6-10

D-66117 Saarbruecken

Germany
Laboratory accreditation: DAR-Registration No. DAT-P-176/94-D1

Bluetooth Qualification Test Facility (BQTF)

Responsible for testing laboratory: Harro Ames

Phone: +49 6815980
Fax: +49 681 598 9075
email: info@ict.cetecom.de

Responsible for testing

(Harro Ames)

1.1.2 Organizational items

Reference No.: 2-4869-01-02/07

Order No.:

Receipt of EUT: 2008-01-28

Date(s) of test: 2008-01-28 to 2008-01-29
Date of report: 2008-04-04

Number of report pages: 48

Version of template: 1.8

.................................................

Responsible? or laboratory

(Michael Berg)

// /4/ .......
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Note:

The test results of this test report relate exclusively to the item tested as specified in this report. The
CETECOM ICT Services GmbH does not assume responsibility for any conclusions and
generalizations drawn from the test results with regard to other specimens or samples of the type of
the equipment represented by the test item.

The test report may only be reproduced or published in full. Reproduction or publication of extracts
from the report requires the prior written approval of the CETECOM ICT Services GmbH.

During the test no hardware and software changes are allowed to be performed at the EUT.

1.1.3 Applicant’s details

Applicant’s name: Broadcast Microwave Services GmbH&Co0.KG
Address: Schwalbacherstrasse 12

65321 Heidenrod Kemel

Germany
Contact person: Mr. Gerd Otto

Phone: +49 (0) 6124 723900
Fax: +49 (0) 6124 723929
email: gotto@bms-inc.com

1.2 Administrative data of manufacturer / member

Manufacturer’s name: same as applicant
Address:
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1.3 Description of the Equipment under test (EUT)
1.3.1 EUT: Type, SIN etc.

Product name : CT2020HD
Product ID : CT2020HD
Description . Television broadcast transmitter

S/N serial number Do-
HW hardware status Do
SW software status .-
Frequency Band [MHz] : 1990- 2110 MHz

Type of Modulation : TM75D7TW

Antenna . N Antenna-connector with rod antenna:
VLA2406LP (Procom FLX2412/2450 SMA)

Power Supply . 13.8Vpc, normally powered by battery

Temperature Range : -20°C to +55°C

Max. power radiated: +35.5 dBm

Max. power conducted: +36.3 dBm

FCCID: VFB-CT2020HD-2000

IC: -/-

Remark:

The signal is COFDM 2K modulated. There are 3 different sub-modulations (QPSK, 16QAM, 46QAM).

1.3.2 If RF component testing only, describtion of additional used HW/SW

S/N HW SW
serial number hardware status software
status

Product name Product ID | Description
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1.3.3 Additional EUT information For IC Canada (appendix 2)

Company Number: 7191A
Model Name: CT2020HD
Manufacturer (complete Adress): Broadcast Microwave Services GmbH&Co.KG
Schwalbacherstrasse 12
65321 Heidenrod Kemel
Germany
Tested to Radio Standards Specification (RSS) No.: SRSP-302-0
Open Area Test Site Industry Canada Number: IC 3463A-1
Frequency Range (or fixed frequency) [MHz]: 1990 - 2110
RF: Power [W] (max): Rad. EIRP: 3.548 W
Conducted : 4.265 W
Antenna Type: N Antenna-connector with rod antenna
Type of Modulation: 7TM75D7TW
Emission Designator (TRC-43): 7TM75D7TW

ATTESTATION: | attest that the testing was performed or supervised by me; that the test
measurements were made in accordance with the above-mentioned departmental standard(s), and
that the radio equipment identified in this application has been subject to all the applicable test
conditions specified in the departmental standards and all of the requirements of the standards have
been met.

Signature:

Date: 2008-04-04

Testengineer: Harro Ames, Senior Engineer, Cetecom ICT Services GmbH
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1.3.4 EUT operating modes

EUT Description of
operating o eratinp modes Additional information
mode no.*) P g
Op. 0 Normal mode Normal temperature and power source conditions
Op. 1 low temperature, low power source conditions
Op. 2 low temperature, high power source conditions
Op. 3 high temperature, low power source conditions
Op. 4 high temperature, high power source conditions

*) EUT operating mode no. is used to simplify the testplan

1.3.5 Extreme conditions testing values

Description Shortcut Unit Value
Nominal Temperature / humidity Thom °C/% |+21/43
Low Temperature Thow °C -20
High Temperature Thigh °C +55
Nominal Power Source Viom \V 13.8
Low Power Source Viow Vv 12.0
High Power Source Vhigh \V 16.2

Type of powersource: V DC

Deviations from this values are reported in chapter 2
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2.  Teststandard & summary list of all performed test cases

TC identifier Description verdict date Remark
RF-Testing FCC Part 74 - CANADA SRSP.302.0 PASS | 2008-02-01
Test Specification Test Case Not Not
Clause Pass Fail |applicable | performed
8 74.636 /8§ 2.1046 | Maximum Peak Output Power (conducted) Yes
SRSP-302.0 -5.2
8 74.636 Maximum Peak Output Power (radiated) Yes
SRSP-302.0 - 7
8 74.637 /§ 2.1049 | Occupied Bandwidth Yes
SRSP-302.0 -5.2
8 74.637 Emission mask Yes
SRSP-302.0-5.5
8 74.661 /8§ 2.1055 | Frequency Stability vs. Voltage Yes
8 74.661 /8§ 2.1055 | Frequency Stability vs. Temperature Yes
8 74.637 /8§ 2.1051 | Spurious Emissions - conducted Yes

SRSP-302.0 -5.5

8 74.637 /8§ 2.1051 | Spurious Emissions - radiated Yes
SRSP-302.0-5.5
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3. RF measurement testing

3.1  Description of test set-up
3.1.1 Radiated measurements

Description:
Measuring of Spurious/Harmonic Emissions using Substitution Method

(a) Set the EMI Receiver (for measuring E-Field) and Receiver #2 (for measuring EIRP) as follows:

Center Frequency : equal to the signal source

Resolution BW: 10 kHz for f <1 GHz, 1 MHz for f > 1 GHz

Video BW: 300 kHz for f <1 GHz, 3 MHz for f > 1 GHz

Detector Mode : positive

Average . off

(b) Load an appropriate correction factors file in EMI Receiver for correcting the field strength reading level
Total Correction Factor recorded in the EMI Receiver = Cable Loss + Antenna Factor

E (dBuV/m) = Reading (dBuV) + Total Correction Factor (dB/m)

(c) Select the frequency and E-field levels for ERP/EIRP measurements.

(d) Substitute the EUT by a signal generator and one of the following transmitting antenna (substitution antenna):
DIPOLE antenna for frequency from 30-1000 MHz or .HORN antenna for frequency above 1 GHz }.

(e) Mount the transmitting antenna at 1.5 meter high from the ground plane.

(f) Use one of the following antenna as a receiving antenna: .DIPOLE antenna for frequency from 30-1000 MHz or
.HORN antenna for frequency above 1 GHz }.

(g) If the DIPOLE antenna is used, tune it’s elements to the frequency as specified in the calibration manual.

(h) Adjust both transmitting and receiving antenna in a VERTICAL polarization.

(i) Tune the EMI Receivers to the test frequency.

(j) Lower or raise the test antenna from 1 to 4 meters until the maximum signal level was detected.

(k) The transmitter was rotated through 360 o about a vertical axis until a higher maximum signal was received.
(I) Lower or raise the test antenna from 1 to 4 meters until the maximum signal level was detected.

(m) Adjust input signal to the substitution antenna until an equal or a known related level to that detected from the
transmitter was obtained in the test receiver.

(n) Record the power level read from the Average Power Meter and calculate the ERP/EIRP as follows:
P=P1-L1=(P2+L2)-L1=P3+A+L2-L1

EIRP=P+G1l=P3+L2-L1+A+G1

ERP =EIRP-2.15dB

Total Correction factor in EMI Receiver #2 =12 - L1 + G1

Where: P: Actual RF Power fed into the substitution antenna port after corrected.

P1: Power output from the signal generator

P2: Power measured at attenuator A input

P3: Power reading on the Average Power Meter

EIRP: EIRP after correction

ERP: ERP after correction

(0) Adjust both transmitting and receiving antenna in a HORIZONTAL polarization, then repeat step (k) to (0)
(p) Repeat step (d) to (o) for different test frequency

(g) Repeat steps (c) to (j) with the substitution antenna oriented in horizontal polarization.

(r) Actual gain of the EUT’s antenna is the difference of the measured EIRP and measured RF power at the RF port.
Correct the antenna gain if necessary.
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3.1.2 Conducted measurements

The EUT’s RF signal is coupled out by the antenna connector which is supplied by the manufacturer. The
signal is first 10dB attenuated before it is connected to the spectrum analyzer. The specific losses of the signal
path is first checked within a calibration. The measuerment readings on the spectrum analyzer are corrected by
the specific test set-up loss. The attenuator and the spectrum analyzer are impedance matched on 50 Ohm.

Antenna Spectrum
connector -analyzer

Power
‘ Attenuator }—4 devider
Signaling

unit
=~ Power connector
Power
suppl

EUT

3.2 Referenced documents

none

3.3 Additional comments

The system transmit frequency is programmable in 100 kHz steps in the range from 1990 to 2110 MHz.

We used three frequencies for testing. 1994 MHz, 2050 MHz and 2106 MHz.
As the OBW of the signal is < 8 MHz, all emissions of the modulated signal are within the band limits.
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3.4  Maximum Peak Output Power (conducted) 8 74.636 / 2.1046 / SRSP-302.0 - 5.2
TEST CONDITIONS MAXIMUM PEAK OUTPUT POWER (dBm)
Frequency (MHz) 1994 2050 2106
Toom(23)°C | Vipom(13.8)V | Peak 36.3 36.3 36.2
AV 26.2 26.5 26.2
Measurement uncertainty +3dB

RBW /VBW : 10 MHz

Plot 1: Peak output power 1994 MHz (conducted)

<§§> “RBW 20 MHz Marker 1 [T1 7
~VBW 20 MHz 36.27 dBm
Ref 40 dBm ~Att 30 dB SWT 2.5 ms 1.996628205 GHz
40 OFffset 11 [dB ¥
RN WV S R SN
| =20 A
(1 PK]
viAH I [,
LVvVL
—10
Lo
——10 EXT
I -20
- -30
| —a0
—-50
-60
Center 1.994 GHz 2 MHz/ Span 20 MHz

Date: 28.JAN.2008 13:46:29
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Plot 2: Peak output power 2050 MHz (conducted)

“ RBW 20 MHz
“VBW 20 MHz

Marker 1 [T1 ]
36.34 dBm

Re¥f 40 dBm ~ALT 30 dB SWT 2.5 ms 2.052147436 GHz
40 OFfset 11 |dB -
AN A A B T (VAT BO Y WA

A ANAAI AN~

—30
EEX
[MA <

—10

o

——10

——20

——30

- —4a0

——-50

—-60

Center 2.05 GHz 2 MHz/ Span 20 MH=z
Date: 28.JAN.2008 13:48:14

Plot 3: Peak output power 2106 MHz (conducted)

“ RBW 20 MH=z Marker 1 [T1 ]
~VBW 20 MHz 36.20 dBm
Re¥ 40 dBm ~ATT 30 dB SWT 2.5 ms 2.107826923 GH=z
40 OFFset 11 [dB v
e MAnE > * S HRSE Bt SNV NN
N [ A
[1_PK]
[MAXH I N
LvL
—10
o
 _10 EXT
L —20
——-30
——4a0
——-50
—-60
Center 2.106 GH=z 2 MHz/ Span 20 MHz
Date: 28.JAN.2008 13:49:56
LIMITS SUBCLAUSE § 74.636
For the Frequency Band 2,025 to 2,110 MHz: Pass

Maximum allowable transmitter power for mobile: 12 W

LIMITS

SRSP-302.0-5.2

The transmitter power delivered to the antenna input shall not exceed the limits per RF channel

shown below.

Bandwith (MHz)

Power Limit Watts (dBW)

10/7
5
25
1.25/0.05

10.0 (+10)
5.0 (+7)
2.0 (+3)

1.0 (0)

Pass
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3.5  Maximum Peak Output Power (radiated) 8 74.636 / 2.1046 / SRSP-302.0 - 7
TEST CONDITIONS MAXIMUM PEAK OUTPUT POWER (dBm)
Frequency (MHz) 1996 2050 2100
Toom(23)°C | Viom(138)V | Max 35.5 34.6 335
Measurement uncertainty +3dB

RBW /VBW : 10 MHz

Plot 1: Peak output power 1996 MHz (radiated) You have to add 4 dB to the result. (cable correction factor)

@ *RBW 10 MHz Marker 1 [T1 ]
*VBW 10 MHz 31.52 dBm
Ref 35.3 dBm Att 40 dB SWT 2.5 ms 1.993400000 GHz
Offket 25][3 dB -

|30 A 4

oy
/’HM W\“\\ .
MER (-20
MAXH A\
\\ LVL
L1o

. A N
v

‘H

PN MA A I tUM~vm»-y~4vwme
L-20 3DB
L -30

L 40

L 50

I —60

Center 1.994 GHz 5 MHz/ Span 50 MHz

Date: 29.JAN.2008 19:14:01
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Plot 2: Peak output power 2050 MHz (radiated) You have to add 4 dB to the result. (cable correction factor)

“RBW 10 MHz Marker 1 [T1 1
“VBW 10 MH=z 30.58 dBm
Re¥ 35.3 dBm AT 40 dB SWT 2.5 ms 2.052300000 GH=z
OfFfget 2513 dB 1
~30 A X
EER |20
MAXH \\
\\ LVL
10 /
Lo “A/\/ L\M\‘\\A‘\‘
3‘*n4uwAJuAfwuwhmmJﬁﬁmpﬂ *WvVVM,N»q,Ma/J*aA
—20 3DB
--30
—a0
——50
-0
Center 2_05 GH=z 5 MHz/ Span 50 MH=z=z

Date: 29.JAN.2008 19:12:59

Plot 3: Peak output power 2106 MHz (radiated) You have to add 4 dB to the result. (cable correction factor)

® ~RBW 10 MHz Marker 1 [T1 7
“VBW 10 MH=z 29.51 dBm
Re¥ 35.3 dBm ALT 40 dB SWT 2.5 ms 2.107900000 GH=z=
Offset 2513 dB 1
30 ]
/jﬁf»»me/-v \Nik\\ -
1 PKNIE=Ye)
MAXH
LVvi
10 AN
Lo I/ﬁ \\*\“\“\
1gdeM~mA~ww~A¢vJJMny JV“MML*kMMMv%yV\
| 20 308
=30
—a0
I —50
I —60
Center 2.106 GH=z 5 MHz/ Span 50 MH=z

Date: 29.JAN.2008 19:12:06

LIMITS SUBCLAUSE § 74.636
For the Frequency Band 2,025 to 2,110 MHz:

Maximum allowable EIRP for mobile: 35 dBW Pass
Maximum allowable EIRP for fixed: 45 dBW

LIMITS SRSP-302.0 -7

The maximum EIRP from the antenna must not in any case exceed + 55 dBW per RF channel. Pass
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3.6  Occupied Bandwidth § 74.637 (g) / 2.1049 / SRSP-302.0 - 5.2

Plot 1: 1994 MHz (max. power), modulated with test modulation

® “RBW 3 kHz Marker 1 [T1 1

“VBW 3 kHz -6.45 dBm

Ref 40 dBm ~ATtt 30 dB SWT 960 ms 1.994381410 GHz

40 OFfFset 11 [dB ndB [[T1] 26 .00 dB

BW 7 .709935897 MHz

| 30 Temp |1 [T1 ndB]

—-33.31 dBm

L Rl 1.990131410 GHz
AVG 20 Temp |2 Tl ndej

—-32.06 dBm| v
1.997841346 GHz

—10

| 10 gatt WWWWMWW A et
L |
- |-

——-50

—-60

Center 1.994 GHz 850 kHz/ Span 8.5 MHz

Date: 28.JAN.2008 13:54:12

Plot 2: 2050 MHz (max. power), modulated with test modulation

@ ~RBW 3 kHz Marker 1 [T1 ]
“VBW 3 kHz -7 .55 dBm
Ref 40 dBm ~ATt 30 dB SWT 960 ms 2.050476763 GHz
40 OFfset 11 [dB ndB [[T1] 26 .00 dB
BW 7.750801282 MHz
| z0 Temp [1 [T1 ndB1l
—-33.11 dBm
1 RMu 2.046117788 GHz
AVG | >0 Temp £T1 ngejy
—-33.78 dBm| L\
2.05386§590 GHz
—10
o
1
ph A s A A ARRAY s A AANIIAANTIAM AN ARSI Pt A1t
| — 10 b A ‘ EXT
K
-60
Center 2_.05 GHz 850 kHz/ Span 8.5 MHz

Date: 28.JAN.2008 13:53:20
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Plot 3: 2106 MHz (max. power), modulated with test modulation

® *RBW 3 kHz Marker 1 [T1 ]
*VBW 3 kHz -9.83 dBm

Ref 40 dBm *ALt 30 dB SWT 960 ms 2.109076923 GHz

40 OFffset 11 |dB ndB [[T1] 26.00 dB
BW |7.791666667 MHz
Temp |1 [T1 ndB]
-35%.97 dBm
R 2.102076923 GHz
| 20 Temp |2 FT1 ndB}
-35%_.29 dBm|
2.109868590 GHz

—30

—10

AAINAAA AN st A A AR AR AN SN AAA A AL A et At Tt

EXT

—-10

——-20

|
o £

\

e

iy

—-50

-60

Center 2.106 GHz 850 kHz/ Span 8.5 MHz

Date: 28.JAN.2008 13:52:30

TEST CONDITIONS OCCUPIED BANDWIDTH (MH2z)
Frequency (MHz) 1994 2050 2106
Thom(23)°C Viom(13.8)V | Max 7.72 7.74 7.79
Measurement uncertainty + 10 kHz

LIMITS SUBCLAUSE § 74.637 (g)
For the Frequency Band 1.990 to 2.110 MHz: Pass
Maximum authorized bandwidth: 18 MHz
LIMITS SRSP-302.0-5.2

| Maximum authorized bandwith: 10 MHz | Pass |
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3.7 Emission mask 8§74.637 / SRSP-302.0-5.5

Measurement was done using the emission mask for using transmissions employing digital modulation techniques:

Plot 1: 1994 MHz (max. power), QPSK

“RBW 5 kH=z Marker 1 [T1 7
g “VBW 5 kHz -5.38 dBm
Ref 26.4 dBm “Att 20 dB SWT 800 ms 1.995474359 GHz
OfFfFset 264 dB
—20
“| 10
MAXH
LVi
o
1
| .o /[MMMMM M\
. —20
| _so / \
| _40 N
| _so m m A
72637 /’\ ”\
| _eso Ip
AMMWWI.W u %NMMMWMW
——70
Center 1.994 GH=z 2 MHz/ Span 20 MH=z
Plot 2: 2050 MHz (max. power), QPSK
® “RBW 5 kHz Marker 1 [T1 1
“VBW 5 kHz —-5_.76 dBm
Re¥ 26 .4 dBm T ALTT 20 dB SWT 800 ms 2.051474359 GH=z
Offset 26 /4 dB
20
1 AVIIEEPS
VvV i1EW
LvVL
—O
a1

B / \
i \
f I\
WAL Y 1 Vik ooy

——70

Center 2.05 GH=z 2 MHz/ Span 20 MHz
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Plot 3: 2106 MHz (max. power), QPSK

é; “RBW 5 kHz Marker 1 [T1 1
“VBW 5 kHz —-6.47 dBm
Ref 26.4 dBm “Att 20 dB SWT 800 ms 2.106384615 GHz
Offset 26.]4 dB
20
1 A 10
MAXH
LVi
Lo
a1
—_10 i nead WW"’W*’J"‘MWW%\,
| _so / \
40
| _s0 M
72637 /\ \
| _eo .
WWWWAMMV N \’WJ‘“WM\NM
——70
Center 2.106 GH=z 2 MHz/ Span 20 MH=z
Plot 4: 1994 MHz (max. power), 16QAM
@ ~“RBW 5 kHz Marker 1 [T1 J
~VBW 5 kHz —-5.41 dBm
Ref 26.4 dBm ~Att 20 dB SWT 800 ms 1.996532051 GHz
Off$et 26]4 dB
—20
“lt10
MAXH
LVL
— O
1
1o AN A M
| 20 /r \\
——-30
| _a0 A
| _co A{ Y
74637 /\J U\
- 60 ,MW([U U\«w
VPSPPI U ¥ AW R T A b AR A st s
——70

Center 1.994 GH=z 2 MHz/ Span 20 MH=z
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Plot 5: 2050 MHz (max. power), 16QAM

@ *RBW 5 kHz Marker 1 [T1 1
~VBW 5 kHz -5.36 dBm

Re¥ 26 .4 dBm ~ATT 20 dB SWT 800 ms 2.052692308 GH=z

OfFfset 264 dB
—20

>
I
I
Y
o

H
>
X

AU Mab et sy N Wlogpfars A an s

Center 2_.05 GHz 2 MHz/ Span 20 MHz

Plot 6: 2106 MHz (max. power), 16QAM

3? “RBW 5 kHz Marker 1 [T1 1
“VBW 5 kHz -5.18 dBm

Re¥ 26 .4 dBm ~ ATC 20 dB SWT 800 ms 2.107057692 GH=z

OfFfset 264 dB
—20

R A AN A A Vb hprdaanmiai LA Ao

—-70

Center 2.106 GH=z 2 MHz/ Span 20 MHz



CETECOM ICT Services GmbH

Unterttirkheimer Str. 6-10, 66117 Saarbruecken Phone: +49 (0) 681 598-0
RSC-Laboratory

Fax: -9075

CETECOM
Lo

Test report no.: 2-4869-01-02/07 Date: 2008-04-04

Page 20 of 48

Plot 7: 1994 MHz (max. power), 64QAM

@ “RBW 5 kHz
“VBW 5 kHz

Marker 1 [T1 1

—5.08 dBm

Re¥f 26 .4 dBm ~ AT 20 dB SWT 800 ms 1.994032051 GH=z=
Offset 26 /4 dB
20
1AV
MAXH
— O
L
1o /MMWW‘\M\
——20 \
——-30
| _40 A A
| _so n[ \m
72637 /U U\
& )
——-60
A A A Aol U LEWR” STV YN WY
——70
Center 1.994 GH=z 2 MHz/ Span 20 MH=z

Plot 8: 2050 MHz (max. power), 64QAM

® “RBW 5 kHz
“VBW 5 kHz

Re¥ 26 .4 dBm ~ ATT 20 dB SWT 800 ms

Marker 1 [T1 J

—4.49 dBm
2.051442308 GHz

OfFfset 264 dB
—20

“|-10

— O

B / A

—-30

| _a0 ]

| l

| I

AT REYRARY STl

——-70

LA A A Ay A A A

Center 2.05 GHz 2 MHz/

Span 20 MH=z
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Plot 9: 2106 MHz (max. power), 64QAM

® “RBW 5 kHz
“VBW 5 kHz

Re¥ 26 .4 dBm ~ATT 20 dB SWT 800 ms

Marker 1 [T1 J
—4 .62 dBm
2.107442308 GH=z

Offset 26 a4 dB
— 20
1 A 10
MAXH
| o - LVi
| 20 b ML..V"M‘WLL W
/ !
/ 1
I
73837 /AU
WWWWMV V’WW«MW
——70

Center 2.106 GH=z 2 MHz/

LIMITS

Span 20 MH=z

SUBCLAUSE § 74.637 / SRSP-302.0 - 5.5

The mean power of emissions shall be attenuated below the mean transmitter power (Pyean) in

accordance with the following schedule:

For operating frequencies below 15 GHz, in any 4 kHz reference bandwidth (Bggg), the center
frequency of which is removed from the assigned frequency by more than 50 percent up to and
including 250 percent of the authorized bandwidth: As specified by the following equation but in Pass

no event less than 50 decibels:
A=35+0.8(G-50)+10 Logy B

(Attenuation greater than 80 decibels is not required.)
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3.8 Frequency Stability vs. Voltage 8 74.661/2.1055
nom. Voltage [V] Frequency error | Frequency |Errorin ppm
Voltage [kHZ] [MHZ]
13.8V 12.0 -8.455 1994 4.24
13.8V 12.3 -8.455 1994 4.24
13.8V 12.6 -8.455 1994 4.24
13.8v 12.9 -8.455 1994 4.24
13.8v 13.2 -8.455 1994 4.24
13.8v 135 -8.455 1994 4.24
13.8V 13.8 -8.455 1994 424
13.8V 14.1 -8.455 1994 4.24
13.8v 14.4 -8.455 1994 4.24
13.8v 14.7 -8.455 1994 4.24
13.8v 15.0 -8.455 1994 4.24
13.8v 15.3 -8.455 1994 4.24
13.8Vv 15.6 -8.455 1994 424
13.8v 15.9 -8.455 1994 4.24
13.8v 16.2 -8.455 1994 4.24
nom. Voltage [V] Frequency error | Frequency |Errorin ppm
Voltage [kHZ] [MHZ]
13.8Vv 12.0 -8.856 2050 4.32
13.8Vv 12.3 -8.856 2050 4.32
13.8v 12.6 -8.856 2050 4,32
13.8v 12.9 -8.856 2050 4.32
13.8Vv 13.2 -8.856 2050 4.32
13.8Vv 135 -8.856 2050 4.32
13.8Vv 13.8 -8.856 2050 4.32
13.8v 14.1 -8.856 2050 4,32
13.8V 14.4 -8.856 2050 4.32
13.8vV 14.7 -8.856 2050 4.32
13.8Vv 15.0 -8.856 2050 4.32
13.8Vv 15.3 -8.856 2050 4.32
13.8v 15.6 -8.856 2050 4,32
13.8v 15.9 -8.856 2050 4.32
13.8Vv 16.2 -8.856 2050 4.32
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nom. Voltage [V] Frequency error | Frequency |Errorin ppm
Voltage [kHZ] [MHZ]

13.8Vv 12.0 -8.936 2106 4.24
13.8Vv 12.3 -8.936 2106 4.24
13.8Vv 12.6 -8.936 2106 4.24
13.8Vv 12.9 -8.936 2106 4.24
13.8Vv 13.2 -8.936 2106 4.24
13.8Vv 135 -8.936 2106 4.24
13.8Vv 13.8 -8.936 2106 4.24
13.8Vv 14.1 -8.936 2106 4.24
13.8Vv 14.4 -8.936 2106 4.24
13.8Vv 14.7 -8.936 2106 4.24
13.8Vv 15.0 -8.936 2106 4.24
13.8Vv 15.3 -8.936 2106 4.24
13.8Vv 15.6 -8.936 2106 4.24
13.8Vv 15.9 -8.936 2106 4.24
13.8Vv 16.2 -8.936 2106 4.24
LIMITS SUBCLAUSE § 74.661

For the Frequency Band 2.025 to 2.110 MHz:

Frequency tolerance: 0.005 % (50ppm) Pass
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3.9  Frequency Stability vs. Temperature 8 74.661/2.1055

Teperature [°C] | Frequency error [Frequency [MHz]| Error in ppm

[kHz]
-20 -6.634 1994 3.32
-10 -7.356 1994 3.68
0 -7.596 1994 3.80
+10 -7.788 1994 3.90
+20 -7.885 1994 3.93
+30 -8.029 1994 4.02
+40 -7.788 1994 3.90
+50 -7.051 1994 3.53
+55 -8.253 1994 4.13
Teperature [°C] | Frequency error [Frequency [MHz]| Error in ppm
[kHz]
-20 -6.875 2050 3.35
-10 -7.596 2050 3.71
0 -7.788 2050 3.80
+10 -7.788 2050 3.80
+20 -8.125 2050 3.96
+30 -8.269 2050 4.03
+40 -8.045 2050 3.92
+50 -7.276 2050 3.55
+55 -8.253 2050 4.03
Teperature [°C] | Frequency error [Frequency [MHz]| Error in ppm
[kHz]
-20 -6.730 2106 3.20
-10 -7.836 2106 3.72
0 -8.029 2106 3.81
+10 -8.269 2106 3.93
+20 -8.317 2106 3.95
+30 -8.461 2106 4.02
+40 -8.301 2106 3.94
+50 -7.500 2106 3.56
+55 -8.333 2106 3.96
LIMITS SUBCLAUSE § 74.661

For the Frequency Band 2.025 to 2.110 MHz:
Frequency tolerance: 0.005 % (50ppm)

Pass
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3.10 Spurious Emissions - conducted

Plot 1: 30 MHz -4 GHz (1994 MHz)

“RBW 100 kH=z=
“VBW 100 kHz

Re¥ 30 dBm “ATT 30 dB SWT 400 ms

§ 74.637 / 2.1051/ SRSP-302.0 - 5.5

30 OFfFfset 11 |dB

~20

—10

D1 —-13 [dBm

L—-‘AAMJ WA M, P

——50

~—60

—-70

Start 30 MHz 397 MHz/

Date: 29.JAN.2008 19:56:03

Plot 2: 4 GHz - 25 GHz (1994 MHz)

“RBW 1 MH=z=z
“VvVBW 1 MH=z=z

Re¥ 30 dBm “ATT 30 dB SWT 420 ms

Stop 4 GH=z

30 OFfset 11 (dB

—20

~10

LVL

D1 —-13 ABm

—-70

Start 4 GHz 2.1 GH=z/

Date: 29.JAN.2008 19:56:50

Stop 25 GH=z=



i ETECOM
CETECOM ICT Services GmbH cw_‘,..’g

Unterttirkheimer Str. 6-10, 66117 Saarbruecken Phone: +49 (0) 681 598-0 Fax: -9075
RSC-Laboratory

Test report no.: 2-4869-01-02/07 Date: 2008-04-04 Page 26 of 48

Plot 3: 30 MHz - 4 GHz (2050 MHz)

“RBW 100 kHz
“VBW 100 kHz
Re¥ 30 dBm “ AT 30 dB SWT 400 ms

30 OFfFfset 11 |(dB

| 20

—10

D1 —-13 [dBm

——=30

Lea@ o eI [V RONNY e | A A AN VA Al | P AA AN A Ay AL o 4N AL
A A ‘A AIAAT bk MEMAL KAy . NS At Ll

~—50

——60

—-70

Start 30 MHz=z 397 MHz/ Stop 4 GH=z=

Date: 29.JAN.2008 19:58:19

Plot 4: 4 GHz - 25 GHz (2050 MHz)

“RBW 1 MH=z
“VBW 1 MH=z
Re¥T 30 dBm “ALT 30 dB SWT 420 ms

30 OFffset 11 (dB

| 20

~——10
D1 —-13 |dBnm

~—20

M WW\/MWM}‘/\’W\M apB

——=30

—-70

Start 4 GH=z 2.1 GHz/ Stop 25 GH=z

Date: 29.JAN.2008 19:57:53
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Plot 5: 30 MHz - 4 GHz (2106 MHz)

*RBW 100 kHz
*VBW 100 kHz
Ref 30 dBm “Att 30 dB SWT 400 ms

30 Offset 11|dB

|20

LVL

+-10

D1 -13 |dBm

——20

W PRI T T A TVIDUNY TRV, DU WD UL Aad PYOOOR (YT sl PR N\ s
e e Jobigrdgle L e e ah

=50

——60

-70

Start 30 MHz 397 MHz/ Stop 4 GHz

Date: 29.JAN.2008 20:00:01
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Plot 6: 4 GHz — 25 GHz (2106 MHZz) Peak

“RBW 1 MHz
“VBW 1 MHz
Re¥ 30 dBm “ ATt 30 dB SWT 420 ms

30 OFffget 11|dB

| 20
10

LvL

D1 -13 |dBm

MW&WMWWW =0e
. W\}J
MtV Y
~-50
| 60
-70
Start 4 GHz 2.1 GHz/ Stop 25 GHz

Date: 29.JAN.2008 20:00:29

Result & Limits:

SPURIOUS EMISSIONS LEVEL (dBm)
1994 MHz 2050 MHz 2106 MHz
Level Level F Level
F [MHz] | Detector [dBm] F [MHz] | Detector [dBm] [MHZ] Detector [dBm]
no peaks found closer 15dB to the limit line
Measurement uncertainty +3dB
RBW : 100 kHz/1MHz VBW: 100 kHz/1MHz
>4 GHz: 1 MHz >4 GHz: 1 MHz
LIMITS SUBCLAUSE § 74.637 / SRSP-302.0 -5.5

The mean power of emissions shall be attenuated below the mean transmitter
power (Pmean) in accordance with the following schedule:

In any 4 kHz reference bandwidth (Bgrer), the center frequency of which is
removed from the assigned frequency by more than 250 percent of the authorized Pass
bandwidth:

At least 43 + 10 Log10 (Pmean in watts) decibels, or 80 decibels, whichever is the
lesser attenuation.
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3.11 Spurious Emissions - radiated 8 74.637/2.1051/ SRSP-302.0 - 5.5

Plot 1: TX-Mode 1994 MHz (30 MHz - 1 GHz)

results are substituded, see table of results:

80T

FCC calculated limit

7071

60T

50T

a7

Level in dBpV/m

30T 3
2017

101

30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

Plot 2: TX-Mode 1994 MHz (1 GHz - 4 GHz)

EMI-TEST 29 Jan 2008 20:30:13
hp EMISSION LEVEL[ dBm] PEAK;
20

Spurious emissions

Broadcast Microwave Services
TV-transmitter CT2020HD
1994 MHz, TX on, Ant. 2406LD
RX ant. vertical, notched

FCC '2.1053

-20

-40

-60

1000 4000

FREQUENCY [MHz]
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Plot 3: TX-Mode 1994 MHz (4 GHz - 12 GHz)

EMI-TEST 29 Jan 2008 20:42:31
hp EMISSION LEVEL[ dBm] PEAK

20
Spurious emission
Broadcast Microwave Services
TV-transmitter CT2020HD
1994 MHz, TX on, Ant. 2406LD
RX ant. vertical, notched

0

20 Fec2 4053

“ MMM’V‘

RNV TV h it i e e
-60
4000 10000 12500
FREQUENCY [MHZz]

Plot 4: TX-Mode 1994 MHz (12 GHz - 25 GHz) valid for all frequencies

*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -61.55 dBm
Ref 0 dBm *Att 0 dB SWT 260 ms 12.000000000 GHz

0 Offset 10[dB

_10

D1 -13 dBm

1 PK

MAxH fl o

Y
2 PK LVL
uaxH I

-40

-50

g,

-70

-80

-90

-100

Start 12 GHz 1.3 GHz/ Stop 25 GHz
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Plot 5: TX-Mode 2050 MHz (30 MHz - 1 GHz)

results are substituded, see table of results:

Level in dBuV/m

80T

07T

60T

50T

40T

30T

207

101

FCC calculated

30M

50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

Plot 6: TX-Mode 2050 MHz (1 GHz - 4 GHz)

hp

20

-20

-40

-60

1000

EMI-TEST
EMISSION LEVEL[ dBm] PEAK

29 Jan 2008 20:34:20

Spurious emissions

Broadcast Microwave Services

TV-transmitter CT2020HD
2050 MHz, TX on, Ant. 2406LD
RX ant. vertical, notched

FCC '2.1053

bt o o] a7

4000

FREQUENCY [MHz]
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Plot 7: TX-Mode 2050 MHz (4 GHz — 12 GHz)

EMI-TEST 29 Jan 2008 20:39:59
h P EMISSION LEVEL| dBm] PEAK
20

Spurious emission

Broadcast Microwave Services
TV-transmitter CT2020HD
2050 MHz, TX on, Ant. 2406LD
RX ant. vertical, notched

-20 Fec 2405

0 AM“’WMM
LTI

-60

4000 10000 12500

FREQUENCY [MHz]

Plot 8: TX-Mode 2106 MHz (30 MHz — 1 GHz)

results are substituded, see table of results:

80T

+ FCC calculated

70T

60T

50T

407

Level in dBuV/m

30T

207

101

0 t t t +—t t t t t t t t t d

30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
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Plot 9: TX-Mode 2106 MHz (1 GHz — 4 GHz)

EMI-TEST 29 Jan 2008 20:35:31
hp EMISSION LEVEL[ dBm] PEAK
20

Spurious emissions

Broadcast Microwave Services
TV-transmitter CT2020HD
2106 MHz, TX on, Ant. 2406LD
RX ant. vertical, notched

FCC '2.1053

-20

-40

1000 4000

FREQUENCY [MHz]

Plot 10: TX-Mode 2106 MHz (4 GHz — 12 GHz)

EMI-TEST 29 Jan 2008 20:37:30
hp EMISSION LEVEL[ dBm] PEAK
20
Spurious emission
Broadcast Microwave Services
TV-transmitter CT2020HD
2106 MHz, TX on, Ant. 2406LD
RX ant. vertical, notched
0
20 Fee 2 1653
- WMWMMN
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-60
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FREQUENCY [MHz]
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Results:
SPURIOUS EMISSIONS LEVEL (dBm)
2000 MHz 2050 MHz 2100 MHz
Level Level F Level
F [MHz] | Detector [dBm] F [MHz] | Detector [dBm] [MHZ] Detector [dBm]
79.8 QP -65.4 79.8 QP -65.4 79.8 QP -65.4
155.1 QP -41.8 155.1 QP -41.8 155.1 QP -41.8
166.6 QP -58.2 166.6 QP -58.2 166.6 QP -58.2
Measurement uncertainty +3dB

f<1GHz: RBW/VBW: 100 kHz

LIMITS

f>1GHz : RBW/VBW: 1 MHz

SUBCLAUSE § 74.637 / SRSP-302.0-5.5

The mean power of emissions shall be attenuated below the mean transmitter
power (Pmean) in accordance with the following schedule:

In any 4 kHz reference bandwidth (Bgrer), the center frequency of which is
removed from the assigned frequency by more than 250 percent of the authorized

bandwidth:

At least 43 + 10 Logio (Pmean in watts) decibels, or 80 decibels, whichever is the
lesser attenuation.

Pass
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Results: RX/ldle-Mode

Equipment does not have a RX/Idle-mode.

SPURIOUS EMISSIONS LEVEL (dBm)

Level Level F Level

F [MHz] | Detector [dBm] F [MHz] | Detector [dBm] [MHZ] Detector [dBm]

Not applicable

Measurement uncertainty +3dB
f<1GHz: RBW/VBW: 100 kHz f>1GHz : RBW/VBW: 1 MHz

LIMITS SUBCLAUSE § 74.637 / SRSP-302.0-5.5

The mean power of emissions shall be attenuated below the mean transmitter
power (Ppean) in accordance with the following schedule:

In any 4 kHz reference bandwidth (Bgrer), the center frequency of which is
removed from the assigned frequency by more than 250 percent of the authorized Pass
bandwidth:

At least 43 + 10 Log10 (Pmean in watts) decibels, or 80 decibels, whichever is the
lesser attenuation.
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3.12 MPE calculation

These equations are generally accurate in the far field of an antenna but will over predict power density in the near field,
where they could be used for making a “worst case” prediction.

S = PG/4rR?

where S = power density ( in appropriate units, e.g. mW/cm?)
P = power input to the antenna (in appropriate units e.g. mW)
G = power gain of the antenna in the direction of interest relative to the isotropic radiator
R = distance to the center of radiation of the antenna (appropriate units e.g. cm)

Or
S = EIRP/4nR?

where EIRP = equivalent isotropically radiated power

Calculation:

(Calculated for max. EIRP)

EIRP: 355dBm =3548.1 mW
calculated at distance of 20 cm:

power density = 3548.1/4n20° = 0.65 mW/ cm?

Limit:

1mW/ cm? is the reference level for general public exposure according to the OET Bulletin 65,
Edition 97-01 Table 1.
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4 Test equipment and ancillaries used for tests

To simplify the identification on each page of the test equipment used, on each page of the test report, each item of test
equipment and ancillaries such as cables are identified (humbered) by the Test Laboratory, below.

Anechoic chamber C:

No| Equipment/Type Manuf. |Serial Nr. Inv. No. Cetecom Last Frequency |Next
Calibration |(months) Calibration

1 |Anechoic chamber MWB 87400/02 300000996 Monthly verification

2 |System-Rack 85900 HPILV. |* 300000222 n.a.

3 |Measurement System 1

4 Spektrum Analyzer 8566B |HP 2747A05306 300001000 05.10.2006 |24 05.10.2008

5 [Spektrum Analyzer Display |HP 2816A16541 300002297 05.10.2006 |24 05.10.2008
85662A

6 [Quasi-Peak-Adapter 85650A |HP 2811A01131 300000999 05.10.2006 |24 05.10.2008

7 |RF-Preselector 85685A HP 2837A00779 300000218 08.11.2006 |24 08.11.2008

8 |PC Vectra VL HP 300001688 n.a.

9 [Software EMI HP 300000983 n.a.

10 |Measurement System 2

11 |FSP 30 R&S 100623 ICT 300003464 05.10.2007 |24 15.10.2009

12 |PC F+W n.a.

13 |TILE TILE n.a.

14 [Biconical antenna EMCO S/N: 860 942/003 Monthly verification (System cal.)

15 |Log. Period. Antenna 3146 |[EMCO 2130 300001603 Monthly verification (System cal.)

16 [Double Ridged Antenna HP [EMCO 3088 300001032 Monthly verification (System cal.)
3115P

17 |Active Loop Antenna 6502 |[EMCO 2210 300001015 Monthly verification (System cal.)

18 |Power Supply 6032A HP 2818A03450 300001040 12.05.2007 (36 12.05.2010

19 |Busisolator Kontron 300001056 n.a.

20 |Leitungsteiler 11850C HP 300000997 Monthly verification (System cal.)

21 |Power attenuator 8325 Byrd 1530 300001595 Monthly verification (System cal.)

22 |Band reject filter Wainwrig |7 300003350 Monthly verification (System cal.)
WRCG1855/1910 ht

23 |Band reject filter Wainwrig |11 300003351 Monthly verification (System cal.)
WRCG2400/2483 ht
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Bluetooth Rack:
No | Equipment/Type Manuf. | Serial Nr. |Inv. No. Cetecom | Last Frequency | Next
Calibration (months) Calibration
1 |FSP 30 R&S 300003575 02.04.2007 24 02.04.2009
2 |CBT R&S 100313 300003516 24.10.2006 24 24.10.2008
3 | Switch Matrix HP 300000929 n.a.
4 | Power Supply HP 3041A00544 | 300002270 13.05.2007 36 13.05.2010
5 | Signal Generator R&S 836206/0092 | 300002680 30.05.2007 36 30.05.2010
SRD Laboratory Room 002:
No Equipment/Type Manuf. |Serial Nr. | Inv. No. Last Calibration | Frequency [ Next
Cetecom (months) Calibration
1 System Controller PSM | R&S 835259/007 [ 3000002681-00xx | n.a.
12
2 Memory Extension R&S Tol 3000002681 n.a.
PSM-K10
3 Operating Software R&S Tol 3000002681 n.a.
PSM-B2
4 19°* Monitor §2D759020- 3000002681 n.a.
5 Mouse LZE 3000002681 n.a.
0095/6639
6 G00013834L | 3000002681 n.a.
Keyboard 461
7 Spectrum Analyser FSIQ | R&S 835540/018 | 3000002681-0005 |01.08.2006 24 01.08.2008
26
8 Tracking Generator R&S 835107/015 | 3000002681 s.No.7
FSIQ-B10
10 RF-Generator SMI1Q03 R&S 835541/056 | 3000002681-0002 | 01.08.2006 36 01.08.2009
(B1 Signal)
11 Modulation Coder R&S To 10 3000002681 s.No.10
SMIQ-B20
12 Data Generator SMIQ- R&S To 10 3000002681 s.No.10
B11l
13 RF Rear Connection R&S To 10 3000002681 s.No.10
SMIQ-B19
14 Fast CPU SM-B50 R&S To 10 3000002681 s.No.10
15 FM Modulator SM-B5 R&S 835676/033 | 3000002681 s.No.10
16 RF-Generator SMIQO03 | R&S 835541/055 | 3000002681-0001 |01.08.2006 36 01.08.2009
(B2 Signal)
17 Modulation Coder | R&S To 16 3000002681 s.No.16
SMIQ-B20
18 Data Generator SMIQ- | R&S To 16 3000002681 s.N0.16
B11
19 RF Rear Connection | R&S To 16 3000002681 s.No.16
SMIQ-B19
20 Fast CPU SM-B50 R&S To 16 3000002681 s.No.16
21 FM Modulator SM-B5 R&S 836061/022 | 3000002681 s.No.16
22 RF-Generator ~ SMP03 | R&S 835133/011 |3000002681-0003 |01.08.2006 36 01.08.2009
(B3 Signal)
23 Attenuator SMP-B15 R&S 835136/014 | 3000002681 S.No0.22
24 RF Rear Connection | R&S 834745/007 | 3000002681 S.No.22
SMP-B19
25 Power Meter NRVD R&S 835430/044 | 3000002681-0004 | 01.08.2006 24 01.08.2008
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26 Power Sensor NRVD-Z1 | R&S 833894/012 | 3000002681-0013 |01.08.2006 24 01.08.2008
27 Power Sensor NRVD-Z1 | R&S 833894/011 | 3000002681-0010 |01.08.2006 24 01.08.2008
28 Rubidium Standard RUB | R&S 3000002681-0009 | 01.08.2006 24 01.08.2008
29 Switching and Signal [ R&S 338864/003 | 3000002681-0006 |01.08.2006 24 01.08.2008
Conditioning Unit SSCU
30 Laser Printer HP Deskjet [ HP N/A 3000002681-0011 | n.a.
2100
31 19’ Rack R&S 11138363000 | 3000002681 n.a.
004
32 RF-cable set R&S N/A 3000002681 n.a.
33 IEEE-cables R&S N/A 3000002681 n.a.
34 Sampling System FSIQ- | R&S 835355/009 | 3000002681 s.No.7
B70
35 RSP programmable | R&S 834500/010 | 3000002681-0007 |01.08.2006 24 01.08.2008
attenuator
36 Signalling Unit R&S 838312/011 | 3000002681 n.a.
37 NGPE programmable R&S 192.033.41 3000002681
Power Supply for EUT
38 Climatic box VT 4002 Heraeus | 58566046820 | 300003019 11.05.2007 24 11.05.2009
Votsch 010
39 Signaling Unit CMU200 | R&S 832221/0055 | 300002862 12.01.2006 24 12.01.2008
40 Power Splitter 6005-3 Inmet none 300002841 23.12.2006 24 23.12.2008
Corp.
41 SMA Cables SPS-1151- | Insulated | different different n.a.
985-SPS Wire
42 CBT32 with EDR R&S
Signaling Unit
43 Coupling unit Narda N/A -- n.a.
44 2xSwitch Matrix PSU R&S 872584/021 | 300001329 n.a.
45 RF-cable set R&S N/A different n.a.
46 IEEE-cables R&S N/A -- n.a.
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SRD Laboratory Room 005:

No Equipment/Type Manuf. |Serial Nr. | Inv. No. Last Calibration | Frequency | Next
Cetecom (months) Calibration
1 Spektrum Analyzer HP 2747A05275 | 300000219 08.11.2006 24 08.11.2008
8566B
2 Spektrum Analyzer HP 2816A16497 | 300001690 08.11.2006 24 08.11.2008
Display 85662A
3 Quasi-Peak-Adapter HP 2811A01135 | 300000216 08.11.2006 24 08.11.2008
85650A
Power Supply Heiden 003202 300001187 12.05.2007 36 12.05.2010
5 Power Supply Heiden 1701 300001392 12.05.2007 36 12.05.2010
6 Spektrum Analyzer R&S 2000012 300003443 12.05.2007 24 12.05.2009
FSU50
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