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EQUIPMENT UNDER TEST (EUT):
EQUIPMENT TYPE:

PURPOSE OF TEST:

TEST SPECIFICATION(S):

TEST RESULT:

APPLICANT'S CATEGORY:

APPLICANT’S CONTACT PERSON(s):

E-mail address:
APPLICANT:

ADDRESS:

TEL:
FAX:

MANUFACTURER:

EUT(s) COUNTRY OF ORIGIN:

TEST LABORATORY:

UKAS ACCREDITATION No:

TEST DATE(S):

TEST REPORT No:

APPLICANT'S SUMMARY

W-DCSB-40D95-800-24-AC-IP95

Private Land Mobile Repeater / Zone Enhancer

Certification

FCC RULES CFR 47, Part 90 Subpart | & RSS-131

COMPLIANT Yes [X]

No [1]
MANUFACTURER [X]
IMPORTER [1]
DISTRIBUTOR [1]
TEST HOUSE [1]
AGENT [1]

Mr Peter Bradfield
Peterb@axellwireless.co.uk

Axell Wireless

Aerial House

Asheridge Road

Chesham

Buckinghamshire

HP5 1TU

United Kingdom

+44 (0)1494 777000

+44 (0)1494 778456

Axell Wireless

United Kingdom

TRaC Telecoms & Radio, Up Holland
0971

21 December 2009 — 19" January 2010
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EQUIPMENT TEST / EXAMINATIONS REQUIRED

1. TEST/EXAMINATION FCC RULE PART IC RULE PART RESULT
RF Power Output 90.205 4.3 Complies
Audio Frequency Response TIA EIA-603.3.2.6 N/A N/A
Audio Low-Pass Filter Response TIA EIA-603.3.2.6 N/A N/A
Modulation Limiting TIA EIA-603.3.2.6 N/A N/A
Occupied Bandwidth 90.210 4.3.2 Complies
Spurious Emissions at Antenna Terminals 90.210 4.4 Complies
Field Strength of Spurious Emissions 90.210 4.4 Complies
Frequency Stability 90.213 45 N/A (note 1)
Transient behaviour 90.214 N/A N/A (note 2)
20dB bandwidth N/A 4.2 Complies
Passband Gain N/A 4.2 Complies
Notes:

1 The EUT does not contain modulation circuitry; therefore the test was not performed.
2 The EUT is not a keyed carrier system; therefore the test was not performed.

2. Product class: Uplink Class A[X] ClassB][ ]
Downlink Class A[X] ClassB][ ]

3. Product Use: Private Land Mobile Repeater

4, Emission Designator (s): F1E, F3E, GXW, G1E

5. Temperatures: Ambient (Tnom) 24°C

6. Supply Voltages: Vnom +110Vac

Note: Vnom voltages are as stated above unless otherwise shown on the test report page

7. Equipment Category: Single channel []
Two channel []
Multi-channel [X]
8. Channel spacing: Narrowband [X] 25 kHz
Wideband []
9. Test Location TRaC Telecoms & Radio
Up Holland X]
Hull []
10. Modifications made during test program No modifications were performed.

System description:

Axell4008D IP65 Digital Multi-Channel Signal Booster provides indoor and outdoor communications coverage for
the complete 800MHz Public Safety spectrum assigned to the wireless networks. The system supports advanced
Digital Signal Processing (DSP) technology, programmable digital filters - where each filter supports up to 12
channels. The MW-DCSB-40D95-800-12-AC- is a Digital Multi Channel Selective Signal Booster 800, 12
channels; 40dBm composite 95 dB gain; AC powering.
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COMPLIANCE TESTS

AMPLIFIER GAIN — CONDUCTED — UPLINK

Ambient temperature
Relative humidity
Supply voltage
Channel number

13°C

63%

+110Vac

See test results

— |

Radio Laboratory

Signal Generator EUT Cable & Attenuator Spectrum
TRL176 Analyser
TRLUH281
Signal Input c%li)tlpeué Level at Conducted Gain after
Frequency Generator Cable Attenuator Spectrum Gain Output 10dB input
MHz input level Loss loss Analyser dB Power level increase
dBm dB dB dBm dBm dB
806.0 -67.2 0.4 40.7 -13.00 95.30 27.70 85.30
815.0 -68.3 0.4 40.7 -12.91 96.49 27.79 86.49
824.0 -58.6 0.4 40.7 -15.22 84.48 25.48 74.76
Notes: 1. The signal generator input was increased by 10dBs and the level of the output signal
remeasured.
ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No REF No EQUIPMENT
USED
SPECTRUM RHODE &
ANALYSER SCHWARZ FSU46 200034 UH281 X
SIGNAL
GENERATOR MARCONI 2042 119388/080 176 X
ATTENUATOR SPINNER 745357 57224 U225 X
ATTENUATOR AXELL 20 dB 100W N/A N/A X
CABLE TRaC N/A N/A UH253 X
CABLE TRaC N/A N/A UH273 X
CABLE TRaC N/A N/A UH274 X
9F2902WRP1 Page 7 of 60




AMPLIFIER INTERMODULATION SPURIOUS EMISSIONS — CONDUCTED — PART 2.1053— UPLINK

Ambient temperature

Relative humidity
Supply voltage

Sig Gen
TRLO5

Sig Gen
TRL105

Sig Gen
TRL176

19°C
51%
+110Vac

Radio Laboratory

Combiner

EUT

110Vac

40.7dB

Analyser
TRLUH281

The intermodulation and spurious products were measured with the amplifier operating at maximum
gain. A three tone test was conducted using the equipment as above. The input power level was
adjusted so the level at point D was 10dB above the maximum input. The cable and attenuator loss

between the EUT and the spectrum analyser was 40.7dB.

RF Input Frequency Highest Intermodulation Product Level Limit
(MH2z) (dBm) (dBm)
806.0 812.0 824.0 -28.81 dBm @ 818.028 MHz -13
Sweep data is shown on the next page:
Test equipment used for intermodulation test
ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No REF No EQUIPMENT
USED
SPECTRUM
ANALYSER R&S FSU46 200034 UH281 X
SIGNAL
GENERATOR MARCONI 2042 119388/080 176 X
SIGNAL
GENERATOR MARCONI 2023 112224/040 UH105 X
ROHDE &
CMTA SCHWARZ CMTA52 894715/033 05 X
COMBINER AXELL 05003005 N/A N/A X
CIRCULATORS AXELL N/A 646063 & 646073 N/A X
ATTENUATOR SPINNER 745357 57224 U225 X
ATTENUATOR AXELL 20 dB 100W N/A N/A X
CABLE TRaC N/A N/A UH253 X
CABLE TRaC N/A N/A UH273 X
CABLE TRaC N/A N/A UH274 X
9F2902WRP1 Page 8 of 60



Intermodulation Inband

*RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 20.42 dBm
Ref 30 dBm *Att 10 dB SWT 15 ms 806.009615385 MHz
30 Offset 40]7 dB Markegr 2 [T1(]
L D 20¢.85 dBm
L 50 r 81 .019230769 MHz |IEH
y
Markdr 3 [T1|]
1L 1P 14.09 dBm
MAXH —10 23 038461538 MH
Markgir 4 [T1(] LVL
-28.81 dBm
0 [=] -UZ00Aa409 104 VinZ
—-10
D1 -13 piBm
—-20
4
WY
—-30
mra “ e AT il bta A
—-50
—-60
-70
Center 815 MHz 3 MHz/ Span 30 MHz

Date: 21.DEC.2009 13:45:07

The above plot shows that all products (designated by*) are below the spurious limit.
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Intermodulation Wideband

RBW 100 KHz Marker 4 [T1 ]
VBW 300 kHz -30.01 dBm
Ref 30 dBm Att 10 dB SWT 100 ms 819.58: v
30 Offfet 40.7 dB Markdr 1 [T1 ]
20.17 dBm
83564102564 MHz |IEN
Markdf]2 [T1 1
21.13 dBm
L bl 019230760 W
markdy|3 [T1 1 L
18.00 dBm
038461538 M
D1 -13 dBm
P by Al M ALy A s Jy) Mo AN !
-50
-70
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 21.DEC.2009 13:45:51
*RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -35.86 dBm
Ref 30 dBm Att 10 dB SWT 400 ms 3.474358974 GHz

30 Offfet 40.7 dB

D1 -13 dBm

-60

-70

Start 1 GHz 400 WMHz/ Stop 5 GHz

Date: 21.DEC.2009 13:46:03

RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -36.65 dBm
Ref 30 dBm Att 10 dB SWT 400 ms 5.826923077 GHz
30 Offset 40]7 dB
20 [ 2]
i
o
1 15 den
a0
1
ity o oA A AR A A it A e i
-50
o0
70
Start 5 GHz 400 MHz/ Stop 9 GHz

Date: 21.DEC.2009 13:46:16

The above plot shows that there are no products outside the bands.
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TRANSMITTER TESTS

AMPLIFIER MODULATED CHANNEL TEST — CONDUCTED — UPLINK

Ambient temperature = 19°C Radio Laboratory
Relative humidity = b51%
Supply voltage = +110Vac

Channel number See test results

]

Signal Generator EUT Cable & Attenuator Spectrum
Analyser

This test was performed to show that the amplifier does not alter the input signal in any way. The input signal was
set to the maximum input. The following modulation schemes were produced, a 2500Hz FM tone with 2.5 and 5
kHz deviation, C4FM and TDMA Type.

The plots show the signal measured at the signal generator (Black trace) and the signal measured at the output
of the EUT (Blue Trace).

Note: The cables and attenuators had the following losses.

1. Cable and attenuator between EUT and spectrum analyser 40.7dB
2. Cable between signal generator and EUT 0.4dB

Frequency Modulation Type
Of Operational
Channel 2.5 kHz FM 5 kHz FM C4FM TDMA
806.0 10.096 kHz 15.224 kHz 8.653 kHz 27.964 kHz
815.0 10.256 kHz 15.384 kHz 8.605 kHz 27.884 kHz
824.0 10.096 kHz 15.224 kHz 8.461 kHz 28.525 kHz
ey | e | wooewe | seaLne | REFNo | EoUPMENT
SAEEACL\T(ZEEA 55'@5552 FSU46 200034 UH281 X
CEN o IFR 3413 341001/261 N/A X
GESN'SSQTLOR AGILENT 4438C MY45091850 REF844 X
ATTENUATOR SPINNER 745357 57224 U225 X
ATTENUATOR AXELL 20 dB 100W N/A N/A X
CABLE TRaC N/A N/A UH253 X
CABLE TRaC N/A N/A UH273 X
CABLE TRaC N/A N/A UH274 X

9F2902WRP1 Page 11 of 60




806.0 FM deviation set to 2.5kHz

Ref 20 dBm

RBW 300 Hz
VBW 1 kHz

Att 10 dB SWT 560 ms

Marker 1 [T1 ]
15.77 dBm
806.000000000 MHz

20 Offfet 40]7 dB

OBW 10.096153846 kHz
Temp 1 [T1 0BW]

805.994951923 MHz
Temp 2 [T1 0BW]
-0.18 dBm

—

=

1Pk
vien |
L
(WA Y
oA AR

=

MAA U

LN

Date: 21.DEC.2009 11:17:11

815.0 FM deviation set to 2.5kHz

Ref 20 dBm

*RBW 300 Hz
VBW 1 kHz

“Att 10 dB SWT 560 ms.

e

Span 50 kHz

Marker 1 [T1 ]
15.18 dBm
815.000000000 MHz

20 Offfet 40

OBW 10.256410256 kHz
Temp 1 [T1 0BW]

|

814.994871795 MHz
Temp 2 [T1 OBW]

1 ek

iw

10
20
30
40

M. (I
WW'\F L

1L /\n

A

Py

Date: 21.DEC.2009 11:13:31

824.0 FM deviation set to 2.5kHz

Ref 20 dBm

RBW 300 Hz
VBW 1 kHz

Att 10 dB SWT 560 ms

Span 50 kHz

Marker 1 [T1 ]
13.81 dBm
824.000000000 MHz

20 Offfet 40

OBW 10.096153846 kHz
Temp 1 [T1 0BW]

1 PK
o

By <
HE o

823.994951923 MHz
Temp 2 [T1 0BW]
-2.29 dBm

Vn\f\)\MM
(aml

) HV

R

PR L

Date: 21.DEC.2009 11:19:47

The above plots show no significant distortion visible when compared to the input signal.

9F2902WRP1

Span 50 kHz

-1.51 dem|IEH

806.005048077 MHz |,y

1.27 den|iEH

~1.10 de:
815.005128205 MRz y|

-2.57 dem|IEH

824.005048077 MHz[[ |y
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806.0 FM deviation set to 5kHz

. UL
N
AT
IR AR

ok A

(e “UH\/” l\rﬂw‘vj (vawHw W"mwww

55555

Date: 21.DEC.2009 11:17:37

815.0 FM deviation set to 5kHz

1
AW ng

eeeeeeeeeeeeeee

824.0 FM deviation set to 5kHz

55555

The above plots show no significant distortion visible when compared to the input signal.
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806.0 C4FM Modulation
®

1 PK

vIEw |

Date:

815.0 C4FM Modulation
®

2 Pk
VIEW

Date:

824.0 C4FM Modulation
®

1Pk

view |

Date:

The above plots show no significant distortion visible when compared to the input signal.

RBW 300 Hz
VBW 1 kHz
Ref 30 dBm “Att 10 dB SWT 340 ms

Marker 1 [T1 ]
-46.67 dBm
806.015000000 MHz

30 OFffet 47[3 dB

OBW [8.65384§154 kHz
Temp [1 [T1 OBW]

T1

- dEn
85995721154 wrz
Temp |2 [T1 o
N LvL
86004375000 Mz

el i .
e

T
v\“\'*w
pot )

-70

Center 806 MHz 3 kHz/

19.JAN.2010 14:56:58

RBW 300 Hz

Span 30 kHz

Marker 1 [T1

VBW 1 kHz -48.32 dBm
Ref 30 dBm Att 10 dB SWT 340 ms 814.985000000 MHz
30 Offfet 47]3 dB OBW [8.605769231 kHz
Temp [1 [T1 OBW]
47_dBn
8ila 31 MHz
Temp (2
L " " ;

815.004375000 MHz

Zv

sl

1

Center 815 MHz 3 kHz/

19.JAN.2010 15:06:32

RBW 300 Hz

VBW 1 kHz
Ref 30 dBm “Att 10 dB SWT 340 ms

Span 30 kHz

arker 1 [T1 ]
48.28 dBn
323985000000 MHz

30 Offfet 47]3 dB

2 kHz

dem |

MHz

st [ e M
-70
Center 824 MHz 3 kHz/ Span 30 kHz

19.JAN.2010 15:17:07
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806.0 TDMA Modulation

® RBW 300 Hz arker 1 [T1 ]
VBW 1 kHz dBm
Ref 20 dBm Att 10 dB SWT 560 ms 806.00120 MHz
20 offfet 47]3 dB OBW 7964743590 KHz
Temp |1 [T1 ogw]
| 1 -4 04 den|mN
8(5.985891436 MHz
VIEW i 1w
T ‘\l\w{i N L
106013863179 MHz
| soht u/ " I
WNW ’ M P g "
DE
I nA '\\A A
J\/\,{ V\A,\’\ v
Mgy / \I\ &
-80
Center 806 MHz 5 kHz/ Span 50 kHz
Date: 15.JAN.2010 12:30:54
® “RBW 300 Hz farker 1 [T1 ]
VBW 1 kHz 12.84 dBm
Ref 20 dBm Att 10 dB SWT 560 ms 815.001201923 MHz
20 offfet 47]3 dB OBW 47884619385 KkHz
E Temp |1 [T1 ogw]
L 2 n A " ~1.20 _den|(EE
R A 814.986137821 MHz
1 PK Temp (2 [T1 ogw]
VIEW T 2 -
b L
8{15.014022436 MHz
i i M,W\W W Moy |
W o
Mo} mrf( L\A Neats
UR AR Mgl
-80
Center 815 MHz 5 kHz/ Span 50 kHz
Date: 15.JAN.2010 12:35:51
® RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 6.17 dBm
Ref 20 dBm Att 10 dB SWT 560 ms 823.996634615 MHz
20 offfet 47]3 dB OBW 48.52564]026 KkHz
Temp |1 [T1 ogw]
| ) 20 _den | N
v 843985731179 MHz
1Pk Temp [2 [T1 OBW]
view Ll WM R, 62

i

o Leg AU NN 1,

bt LT

Al »\f \A LYW
(e A Al ) dl}
—80

Center 824 MHz 5 kHz/ Span 50 kHz

Date: 15.JAN.2010 12:37:15

The above plots show no significant distortion visible when compared to the input signal.
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TRANSMITTER TESTS

PASSBAND GAIN & BANDWIDTH — CONDUCTED - UPLINK

Ambient temperature = 8°C Radio Laboratory
Relative humidity = 78%
Supply voltage = +l1l10Vac

Channel number See test results

Signal Spectrum

Generator EUT " Analyser

TRL176 Cable & Attenuator TRLUH281
Frequency fl fh 20 dB Bandwidth
MHz
806.0 — 824.0 805.969230 MHz 824.030286 MHz 18.061056 MHz
1. fl applies to lower frequency of the lowest operating channel
2. fh applies to upper frequency of the highest operating channel
ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No REF No EQUIPMENT
USED
SPECTRUM RHODE &
ANALYSER SCHWARZ FSU46 200034 UH281 X
SIGNAL
GENERATOR MARCONI 2042 119388/080 176 X
ATTENUATOR SPINNER 745357 57224 U225 X
ATTENUATOR AXELL 20 dB 100W N/A N/A X
CABLE TRaC N/A N/A UH253 X
CABLE TRaC N/A N/A UH273 X
CABLE TRaC N/A N/A UH274 X

9F2902WRP1 Page 16 of 60




Date:

UPLINK — LOWEST OPERATING CHANNEL

*RBW 2 kHz
VBW 5 kHz
Ref 30 dBm *Att 10 dB SWT 75 ms

Marker 1 [T1 ]
23.36
805.997596154

dBm
MHz

30 Offget 407 dB 1]

ndB [[T1] 2@¢.00
BW €1.538461539
Temp |1 [T1 ndB]

dB
kHz

[ ]

3.07
8(05.96923(0769

dBm
MHz

Tamol2 rT1 ~do

| = .
2.85
8(06.030769231

dBm
MHz

- 0
|

. | |

AANAS

T

A0

J

[

—-50

—-60

-70

Start 805.85 MHz 30 kHz/

15.JAN.2010 14:29:47

9F2902WRP1

Stop 806.15 MHz

LVL

PS

3DB
AC
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Date:

UPLINK — HIGHEST OPERATING CHANNEL

*RBW 2 kHz

Marker 1 [T1 ]

VBW 5 kHz 21.23 dBm
Ref 30 dBm *Att 10 dB SWT 75 ms 824000000000 MHz
30 Offfet 40]7 dB ndB [TL] 20.00 dB
BW €0.576923077 kHz
L >0 Temp |1 [T1 ndB]
1.46 dBm
843.969711538 MHz
10 s
¢.81 dBm
* 2 844.030288462 MH
b 44 . z
-0
-_10 / \
--20 / \
--30

AN

Ny

AVA\NAYA\RNAYA

I

i
"\

ATR

—-50

—-60

-70

Start 823.85 MHz

15.JAN.2010 14:33:47

30 kHz/

9F2902WRP1

Stop 824.15 MHz

LVL

PS

3DB
AC
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UPLINK PASSBAND

® *RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz 21.35 dBm
Ref 30 dBm *Att 10 dB SWT 10 ms 823.974358974 MHz
30 Offset 407 dB 1 Markgr 1 [T1(]
v 2] 23.51 dBm
L 50 T 806.025641026 MHz
1 PK|
MAXH
10 LVL
D1 3.51|dBm
—O
PS
—-10
—-20
3DB
- _30 AC
- L A Niad ,AJ
o U W PN PO YT NI A VN e e g VY W PVTI (WP T PRV TEY TN
—-50
—-60
-70
Start 765 MHz 10 MHz/ Stop 865 MHz

Date: 15.JAN.2010 15:01:51
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TRANSMITTER TESTS

AMPLIFIER SPURIOUS EMISSIONS — CONDUCTED — UPLINK

Ambient temperature

Relative humidity
Supply voltage

Signal Generator

TRL176

= 19°C Radio Laboratory
= b51%
= +l110Vac
EUT Cable & Attenuator Spectrum
Analyser
TRLUH281

The test was set up as per the diagram. The level at the input was adjusted to compensate for the
loss of the interconnecting cable. The unit was tested operating at maximum power and on three test

frequencies.

The Spurious limit was calculated as follows:

On any frequency removed from the assigned frequency by more that 250% of the authorised bandwidth

At least 43 + 10 log PdB

(1010gPwatts) — (43+1010g (P wats * 1000)) = LIMIT =-13 dBm

RESULTS
FREQUENCY FI;ZQLET EMISSION MEASURED ATTEN & CABLE EMISSION LEVEL LIMIT
RANGE Q FREQ. LEVEL LOSSES (dBm) (dBm)
(MHz) (MHz) (dBm) (dB)
30 MHz - 9 GHz No Significant Emissions Within 20dB of Limit -13
The test equipment used for the Transmitter Conducted Emissions:
ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No REF No EQUIPMENT
USED
SPECTRUM RHODE &
ANALYSER SCHWARZ FSU46 200034 UH281 X
SIGNAL
GENERATOR MARCONI 2042 119388/080 176 X
ATTENUATOR SPINNER 745357 57224 U225 X
ATTENUATOR AXELL 20 dB 100W N/A N/A X
CABLE TRaC N/A N/A UH253 X
CABLE TRaC N/A N/A UH273 X
CABLE TRaC N/A N/A UH274 X
9F2902WRP1 Page 20 of 60




Conducted emissions 806.0 MHz 30MHz — 1GHz

RBW 100 kHz arker 1 [T1 ]
VBW 300 kHz 26.81 dBm
Ref 30 dBm ALt 10 dB SWT 100 ms 807.243589744 MHz
30 Offsget 40]7 dB
=
10
o
- 1 -13 diBm
- Forad Al MU A AL N o oty ROY NIRRT
-70
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 21.DEC.2009 10:41:12
Conducted emissions 806.0 MHz 1 — 5GHz
RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -36.10 dBm
Ref 30 dBm ALt 10 dB SWT 400 ms 2.916666667 GHz
30 Offget 40]7 dB
[ 5]
w0
o
[~ D1 -13 ¢iBm
-30
1
T TSNP TRRT (SUNTEN A1 ST RSTRT RN WY ¥ O S Waer
Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 21.DEC.2009 10:41:45
Conducted emissions 806.0 MHz 5 — 9GHz
RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 36.47 dBm
Ref 30 dBm “ALt 10 dB SWT 400 ms 8.371794872 GHz
30 Offget 40.7 dB
20 (8]
10
"
[ D1 -13 dBm
-30
,
gt s A At s WA Lottt
-50
-70
Start 5 GHz 400 MHz/ Stop 9 GHz

Date: 21.DEC.2009 10:42:16
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Conducted emissions 815.0 MHz 30MHz — 1GHz

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
26.99 dBm

Ref 30 dBm Att 10 dB SWT 100 ms 816.570512821 MHz
30 Offset 40.7 dB
o
D1 -13 dBm
kiAW g et B WA A AN AAA Ay VAN ARA i
-60
-70
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 21.DEC.2009 10:39:26

Conducted emissions 815.0 MHz 1 — 5GHz

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]

-36.30 dBm

Ref 30 dBm Att 10 dB SWT 400 ms 2.794871795 GHz
30 Offget 40]7 dB
w0
- 1 -13 ¢iBm
-30
1
" Al AN A At A A Aot
Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 21.DEC.2009 10:39:40
Conducted emissions 815.0 MHz 5 — 9GHz
RBW 100 kHz Marker 1 [T1 ]

Ref 30 dBm ATt

VBW 300 kHz
10 dB SWT 400 ms

36.27 dBm
6.666666667 GHz

30 OFffet 40.7 dB

D1 -13 dBm

-70

Start 5 GHz

Date: 21.DEC.2009 10:39:58

400 MHz/

9F2902WRP1

Stop 9 GHz

Page 22 of 60



Conducted emissions 824.0 MHz 30MHz — 1GHz

RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 2 dBm
Ref 30 dBm ALt 10 dB SWT 100 ms 823.999967949 MHz
30 Offfet 40.7 dB 1
(e8]
o
[ D1 -13 dBm
Wil bridsalbriih NP PRSIV RTW AR VA R VPO RO APV
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 21.DEC.2009 10:37:59
Conducted emissions 824.0 MHz 1 — 5GHz
RBW 100 kHz Marker 1 [
VBW 300 kHz
Ref 30 dBm ALt 10 dB SWT 400 ms
30 Offget 40.7 dB
(e8]
o
-10
D1 -13 dBm
-20
[ 1
et oAl o AT A PR a5 g kb Aol
Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 21.DEC.2009 10:38:19
Conducted emissions 824.0 MHz 5 — 9GHz
“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 36.37 dBm
Ref 30 dBm ALt 10 dB SWT 400 ms 8.435897436 GHz
30 Offget 40.7 dB
(8]
1 P

1 -13 dBm

gt A I LLMWWWWMMWA

-70

Start 5 GHz 400 MHz/ Stop 9 GHz

Date: 21.DEC.2009 10:38:35
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TRANSMITTER TESTS

AMPLIFIER SPURIOUS EMISSIONS — RADIATED — UPLINK

Ambient temperature = 5°C
Relative humidity = 81%
Conditions = OATS
Supply voltage = +1l10Vac
Supply Frequency = N/A
Unused Ports

Spectrum [ Terminated

Analyser/ *<l_|:|< < > EUT

Receiver

3 Meter
Antenna

Signal Generator
TRL176

The test was set up as per the diagram. The level at the input was adjusted to compensate for the loss of the
interconnecting cable. The unit was tested operating maximum power on three test frequencies with a 50 ohm
load on the output. The unit was also tested with the signal generator replaced by another 50ohm load.

The Spurious limit was calculated as follows:

On any frequency removed from the assigned frequency by more that 250% of the authorised bandwidth

At least 43 + 10 log PdB

(1010gP\atis) — (43+1010g (P wats * 1000)) = LIMIT =-13 dBm

RESULTS
EUT FREQ FREQ. EIRP LIMIT
FREQUENCY RANGE (MH2) (MH2) (dBm) (dBm)
30MHz — 9 GHz No Significant Emissions Within 20 dB of Limit -13

The test equipment used for the Transmitter Spurious Emissions:

ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No REF No EQUIPMENT
USED
SPECTRUM
ANALYSER ANRITSU MS2665C MT26089 479 X
HORN EMCO 3115 9010-3580 138 X
PRE AMPLIFIER HP 8449B 3008A016 572 X
SIGNAL
GENERATOR MARCONI 2042 119388/080 176 X
ANTENNA YORK CBL611/A 1618 UH191 X
WATRKINS
PRE AMPLIFIER JOHNSON 6201-69 2740 UH372 X
RHODE &
RECEIVER SCHWARZ ESVS10 825890/006 UHO04 X
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Radiated emissions 806.0 30MHz — 1GHz

dBpVim Part_90
a0 = =
20
70
60
50
40 «J‘«.."'
} oo
M i !H nll k¥
20 | oy i A
Mt "['*Mb" I3
5 Ll
10
o
300 100.0 1000.0
MHz
Radiated emissions 806.0 1 — 5GHz
“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 33.45 dBuv/m
Ref 100 dBpvV/m “ At 10 dB SWT 400 ms 4.974358974 GHz
100
% Ll
b1 84 dox
o
H Tor
40
|
L “WMWMWWMWW
WWMW‘“M\,;M i
20
o
Center 3 GHz 400 MHz/ Span 4 GHz
Date: 21.DEC.2009 15:32:27
Radiated emissions 806.0 5 — 9GHz
“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 39.62 dBuv/m
Ref 100 dBuv/m Att 10 dB SWT 500 ms 8.987179487 GHz
00
[+]
[1_PK] D1 84 di*
I
70 TDF
60
40 b
| AL bt AN A St
RURTHIY. TONVVIIE RN TRV WY P
30
10
o
Center 7 GHz 400 MHz/ Span 4 GHz

Date: 21.DEC.2009 15:32:12

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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Radiated emissions 815.0 30MHz — 1GHz

dBpVim Part_90
an - —
20
70
&0
50
40 | et M Y | e
lﬁ'k "!/!I‘ M f / H /.,,j..v‘w
30 ), | Wy &1 _.«' I syt
N&4 "hlmﬁ f ﬁ i r | (fﬁ fk%\ﬁ;‘Lh*w
% T 4 V
v T P i WAy
20
10
0
0.0 100.0 1000.0
MHz
Radiated emissions 815.0 1 — 5GHz
*RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 34.16 dBuv/m
Ref 100 dBuv/m “Att 10 dB SWT 400 ms 4.923076923 GHz
100
N
1 PH] D1 84 dip*
70 ToF
60
40
1
Lol i T P T
WMW
20
o
Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 21.DEC.2009 15:34:45

Radiated emissions 815.0 5 — 9GHz

RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 39.84 dBuV/m
Ref 100 dBuV/m “Att 10 dB “SWT 500 ms 8.064102564 GHz
100
LAl
1 PH] D1 84 dip*
r ToF
50
1
H
|t smdun sl o A
WWMWWWW
30
20
10
o
Center 7 GHz 400 MHz/ Span 4 GHz

Date: 21.DEC.2009 15:34:59

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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Radiated emissions 824.0 30MHz — 1GHz

dBpvim
an

-]
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" A
30 “*‘«'.'k Lil 1“!/ &

w0

P e

Part_a0

g fo

4 Lj’ir‘ ko et

M e

I
/w}aw'“"

300 100.0

Radiated emissions 824.0 1 — 5GHz

1000.0
MHz

*RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 33.79 dBuv/m
Ref 100 dBuv/m ALt 10 dB SWT 300 ms 3.091346154 GHz
00
% =
1 PK D1 84 dig*
o= |,
70 TDF
A N P, P Ty e e,
b
i s Ly, it
o
Center 2.5 GHz 300 MHz/ Span 3 GHz
Date: 21.DEC.2009 15:38:04
RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 38.48 dBuv/m
Ref 100 dBpV/m “ At 10 dB “SWT 500 ms 8.384615385 GHz
100
% LA
D1 84 dB*
]
Tor
50

o

Center 7 GHz

Date: 21.DEC.2009 15:37:50

400 MHz/

Span 4 GHz

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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Radiated emissions no input signal 30MHz — 1GHz

dByVim Part_90
90 | - S —

&0 |
70 |
60 |
50 |

40 | Lafa

300 100.0 1000.0
MHz

Radiated emissions no input signal 1 — 5GHz

“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 34.38 dBpv/m
Ref 100 dBuv/m Att 10 dB SWT 400 ms 3.782051282 GHz

1 PK D1 84 dip*

s ors s Mg g sttt i

bl o

0

Center 3 GHz 400 MHz/ Span 4 GHz

Date: 21.DEC.2009 15:26:52

Radiated emissions no input signal 5 — 9GHz

RBIW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 39.13 dBUV/m
Ref 100 dBuv/m Att 10 dB SWT 500 ms 7.948717949 GHz
100
%0
D1 84 dip*
WAXH
. 80

10

0

Center 7 GHz 400 MHz/ Span 4 GHz

Date: 21.DEC.2009 15:27:15

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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AMPLIFIER GAIN — CONDUCTED — DOWNLINK

Ambient temperature
Relative humidity
Supply voltage
Channel number

13°C

63%

+110Vac

See test results

Radio Laboratory

— |

Signal Generator EUT Cable & Attenuator Spectrum
TRL176 Analyser
TRLUH281
Signal Input C%i)tlzuct& Level at Conducted Gain after
Frequency Generator Cable Attenuator Spectrum Gain Output 10dB input
MHz input level Loss loss Analyser dB Power level increase
dBm dB dB dBm dBm dB
851.0 -53.5 0.4 40.7 -2.56 91.54 38.14 81.53
860.0 -54.3 0.4 40.7 -0.53 94.87 40.17 84.86
869.0 -53.1 0.4 40.7 -1.98 92.22 38.72 82.24
Notes: 1. The signal generator input was increased by 10dBs and the level of the output signal
remeasured.
ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No REF No EQUIPMENT
USED
SPECTRUM RHODE &
ANALYSER SCHWARZ FSu46 200034 UH281 X
SIGNAL
GENERATOR MARCONI 2042 119388/080 176 X
ATTENUATOR SPINNER 745357 57224 U225 X
ATTENUATOR AXELL 20 dB 100W N/A N/A X
CABLE TRaC N/A N/A UH253 X
CABLE TRaC N/A N/A UH273 X
CABLE TRaC N/A N/A UH274 X
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AMPLIFIER INTERMODULATION SPURIOUS EMISSIONS — CONDUCTED — PART 2.1053— DOWNLINK

Ambient temperature

Relative humidity
Supply voltage

Sig Gen
TRLO5

Sig Gen
TRLUH75

Sig Gen
TRL176

19°C
51%
+110Vac

Radio Laboratory

Combiner

EUT

40.7dB

110Vac

Analyser
TRLUH281

The intermodulation and spurious products were measured with the amplifier operating at maximum
gain. A three tone test was conducted using the equipment as above. The input power level was
adjusted so the level at point D was 10dB above the maximum input. The cable and attenuator loss

between the EUT and the spectrum analyser was 40.7dB.

RF Input Frequency Highest Intermodulation Product Level Limit
(MHz) (dBm) (dBm)
851.0 857.0 869.0 -14.56 dBm @ 863.028 MHz -13
Test equipment used for intermodulation test

ey | e | wooeme | seaLne | REFNo | EQUPMENT
PV R&S FSU46 200034 UH281 X
GESNII(EBI;\I:'IEOR MARCONI 2042 119388/080 176 X
GESNIEIQIAA'IEOR MARCONI 2022D 119215/058 UH75 X
CMTA SRCOHF\III\?AE\R&Z CMTAB2 894715/033 05 X
COMBINER AXELL 05003005 N/A N/A X
CIRCULATORS AXELL N/A 646063 & 646073 N/A X
ATTENUATOR SPINNER 745357 57224 U225 X
ATTENUATOR AXELL 20 dB 100W N/A N/A X
CABLE TRaC N/A N/A UH253 X
CABLE TRaC N/A N/A UH273 X
CABLE TRaC N/A N/A UH274 X
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Intermodulation Inband

*RBW 100 kHz
VBW 300 kHz

Marker 1 [T1

1

31.77

dBm

Ref 40 dBm *Att 10 dB SWT 15 ms 851.009615385 MHz
40 Offsget 4017 dB b Markegr 2 [T1(]
L 4 ¥ 33.61 dBm
y
| 30 8H47.019230769 MHz
Markdgir 3 [T1 (]
R -14.56 dBm
M | 20 8 028846154 MHz
Markgr 4 [T1(]
32.55 dBm
10 8 - 0384631538 v
0.
—-10 5
D1 -13 [iBm
—-20
| 40
—-50
-60

Center 860 MHz

Date: 21.DEC.2009 13:35:43

3 MHz/

Span 30 MHz

LVL

The above plot shows that all products (designated by ¥¢) are below the spurious limit.
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Intermodulation Wideband

RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 31.65 dBm
Ref 40 dBm Att 10 dB SWT 100 ms 852.564102564 MHz
a0 Offget 40]7 dB Varkdr 2 TT1]1
2 32.53 dBn
84701230769 wHz|ER
arkgr 3 ([T |1
-14.88 dBm
o e
varkqr alffr |1 w
32.47 dBm
10 ado-ofHa61538 MHz
D1 -13 d¢iBm
ALl A b ot Al AR AN AR bt A A sl Ar AL
-50
-60
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 21.DEC.2009 13:36:11
RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -35.92 dBm

Ref 30 dBm Att 10 dB SWT 400 ms 2.628205128 GHz

30 OFffet 40.7 dB

D1 -13 dBm

M‘WLWWM‘LLM A i.‘,“‘“‘ PN RIIR TRRTPRTREN) W N

Start 1 GHz 400 WMHz/ Stop 5 GHz

Date: 21.DEC.2009 13:36:30

RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz 35.75 dBm
Ref 30 dBm Att 10 dB SWT 400 ms GHz
30 Offsget 40.7 dB
20 L&l
o
-10

D1 -13 dBm
-30
3

it Al RN I TRV WNW,,.W AL A v Mo teshn |
-50
-70
Start 5 GHz 400 MHz/ Stop 9 GHz

Date: 21.DEC.2009 13:36:44

The above plot shows that there are no products outside the bands
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TRANSMITTER TESTS

AMPLIFIER MODULATED CHANNEL TEST — CONDUCTED — DOWNLINK

Ambient temperature = 24°C Radio Laboratory
Relative humidity = 56%
Supply voltage = +110Vac

Channel number See test results

]

Signal Generator EUT Cable & Attenuator Spectrum
Analyser

This test was performed to show that the amplifier does not alter the input signal in any way. The input signal was
set to the maximum input. The following modulation schemes were produced, a 2500Hz FM tone with 2.5 and 5
kHz deviation, C4FM and TDMA Type.

The plots show the signal measured at the signal generator (Black trace) and the signal measured at the output
of the EUT (Blue Trace).

Note: The cables and attenuators had the following losses.

1. Cable and attenuator between EUT and spectrum analyser 40.7dB
2. Cable between signal generator and EUT 0.4dB

Frequency Modulation Type
Of Operational
Channel 2.5 kHz FM 5 kHz FM C4FM TDMA
851.0 10.096 kHz 15.224 kHz 8.509 kHz 27.884 kHz
860.0 10.256 kHz 15.224 kHz 8.461 kHz 28.125 kHz
869.0 10.096 kHz 15.224 kHz 8.563 kHz 28.125 kHz
ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No REFNo | EQUIPMENT
USED
SPECTRUM RHODE &
ANALYSER SCHWAR? FSU46 200034 UH281 X
SIGNAL
GENERATOR IFR 3413 341001/261 N/A X
SIGNAL
GENERATOR AGILENT 4438C MY45091850 REF844 X
ATTENUATOR SPINNER 745357 57224 U225 X
ATTENUATOR AXELL 20 dB 100W N/A N/A X
CABLE TRaC N/A N/A UH253 X
CABLE TRaC N/A N/A UH273 X
CABLE TRaC N/A N/A UH274 X
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851.0 FM deviation set to 2.5kHz
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Date: 21.DEC.2009 11:57:30

The above plots show no significant distortion visible when compared to the input signal.
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851.0 FM deviation set to 5kHz
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The above plots show no significant distortion visible when compared to the input signal.
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851.0 C4FM Modulation
®

2 PK

view |

Date:

860.0 C4FM Modulation
@

1Pk
viEw

Date:

869.0 C4FM Modulation

VIEW

Date:

The above plots show no significant distortion visible when compared to the input signal.

RBW 300 Hz
VBW 1 kHz
Ref 40 dBm Att 10 dB SWT 340 ms

Marker 1 [T1 ]
-32.89 dBm
850985000000 MHZ

40 Offfet 47]3 dB

OBW |8.509619385 kHz
Temp |1 [T1 Ofw]

9.33 den|EN
840.99572]154 MHz
JJV\N»«\/‘V\\ Temp [2 [T1 ofu]
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g
i<
({f

=

- Ad o h

. | [
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Center 851 MHz 3 kHz/

19.JAN.2010 15:46:48

RBW 300 Hz

VBW 1 kHz
Ref 40 dBm Att 10 dB SWT 340 ms

Span 30 kHz

Marker 1 [T1 ]
-31.88 dBm
859.985000000 MHz

40 OFffet 47[3 dB

OBW [8.46153§462 kHz
Temp |1 [T1 ogw]
32 dem | I

T

859995/

Temp [2 [T1

00 MHz

, A

860.004084538 WHz

U\Www s

Center 860 MHz 3 kHz/

19.JAN.2010 16:00:03

Span 30 kHz

RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz -31.78 dBm
Ref 40 dBm Att 10 dB SWT 340 ms 868.985000000 MHz
40 Offfet 473 dB OBW |8.653844154 kHz
Temp |1 [T1 OBW]
13.33 den/EM
jﬂ“«m 848.995673077 MHz

Temp |2 [T1 Ofw]

869.00432

RGPt

W ]

Center 869 MHz 3 kHz/

19.JAN.2010 16:05:25
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851.0 TDMA Modulation
®

Ref 30 dBm

RBW 300 Hz
VBW 1 kHz
“Att 10 dB SWT 560 ms
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10.74 dBm
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Date: 15.JAN.2010 12:28:12

860.0 TDMA Modulation
®
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Date: 15.JAN.2010 12:24:27

869.0 TDMA Modulation
®

Ref 30 dBm

5 kHz/

RBW 300 Hz
VBW 1 kHz
“Att 10 dB SWT 560 ms

Span 50 kHz

Marker 1 [T1 ]

30 Offfet 47]3 dB

9.46 dBr
869.001682692 MHz
OBW 48.125000000 KHz
Temp |1 [T1 Offu
.94 den| N
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-
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A
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e "
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Date: 15.JAN.2010 12:26:14

The above plots show no significant distortion visible when compared to the input signal.

5 kHz/
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TRANSMITTER TESTS

PASSBAND GAIN & BANDWIDTH — CONDUCTED - DOWNLINK

Ambient temperature = 8°C Radio Laboratory
Relative humidity = 78%
Supply voltage = +l1l10Vac

Channel number See test results

Signal Spectrum

Generator EUT " Analyser

TRL176 Cable & Attenuator TRLUH281
Frequency fl fh 20 dB Bandwidth
MHz
806.0 — 824.0 850.969711 MHz 869.029807 18.0660096 MHz
1. fl applies to lower frequency of the lowest operating channel
2. fh applies to upper frequency of the highest operating channel
ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No REF No EQUIPMENT
USED
SPECTRUM RHODE &
ANALYSER SCHWARZ FSU46 200034 UH281 X
SIGNAL
GENERATOR MARCONI 2042 119388/080 176 X
ATTENUATOR SPINNER 745357 57224 U225 X
ATTENUATOR AXELL 20 dB 100W N/A N/A X
CABLE TRaC N/A N/A UH253 X
CABLE TRaC N/A N/A UH273 X
CABLE TRaC N/A N/A UH274 X

9F2528WUS1 Page 38 of 60




Date:

LOWEST OPERATING CHANNEL

*RBW 2 kHz

Marker 1 [T1 ]

VBW 5 kHz 34.76 dBm
Ref 40 dBm *Att 10 dB SWT 75 ms 851.004807692 MHz
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Date:

HIGHEST OPERATING CHANNEL
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VBW 5 kHz 35.27 dBm
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40 OFffset 40]7 dB 3 ndB [[T1] 2(0.00 dB
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PASSBAND

<§§> *RBW 100 KkHz Marker 1 [T1 ]
VBW 300 kHz 35.41 dBm
Ref 40 dBm “Att 10 dB SWT 10 ms 868.974358974 MHz
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Date: 15.JAN.2010 15:49:24
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TRANSMITTER TESTS

AMPLIFIER SPURIOUS EMISSIONS — CONDUCTED — DOWNLINK

Ambient temperature
Relative humidity
Supply voltage

Signal Generator
TRL176

19°C
51%

+110Vac

EUT

— |

Cable & Attenuator

Radio Laboratory

Test Signal

= F3E

Spectrum
Analyser
TRLUH281

The test was set up as per the diagram. The level at the input was adjusted to compensate for the loss of the
interconnecting cable. The unit was tested operating at maximum power and on three test frequencies.

The Spurious limit was calculated as follows:

On any frequency removed from the assigned frequency by more that 250% of the authorised bandwidth

At least 43 + 10 log PdB

(1010gP\atis) — (43+1010g (P wats * 1000)) = LIMIT =-13 dBm

RESULTS
FREQUENCY | rueq | Fmeq. | | LeveL | | Losses | EMISSIONLEVEL | LT
(MHz) (MHz) (dBm) (dB)
0MHz-9GHz | gooo | gensor | 700 a0 2936 13
The test equipment used for the Transmitter Conducted Emissions:
E-QFEFPEM?EET S'\LAJ'SgﬁFé/R MODEL No SERIAL No REF No E&EEE%I\]T
SAT\II'EACL-\I;F;EEA SRCI:-|I-|OVI\?AE\R&Z FSU46 200034 UH281 X
cEan MARCONI 2042 119388/080 176 X
ATTENUATOR SPINNER 745357 57224 U225 X
ATTENUATOR AXELL 20 dB 100W N/A N/A X
CABLE TRaC N/A N/A UH253 X
CABLE TRaC N/A N/A UH273 X
CABLE TRaC N/A N/A UH274 X
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Conducted emissions 851.0 30 MHz — 1GHz

RBW 100 kHz arker 2 [T1 ]
VBW 300 kHz - dBm
Ref 40 dBm Att 10 dB SWT 100 ms 869.423076 MHz
]
a0 Off§et 40]7 dB arkdr 1YLT1]1
37.43 dBm
| adp ataz1t940 iz | R
20
L
D1 -13 d¢iBm
2
L T
vl A A M AN Mo o AL A A A N AN A
-60
Start 30 MHz 97 WHz/ Stop 1 GHz

Date: 21.DEC.2009 11:48:21

Conducted emissions 851.0 1 — 5GHz

RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 32
Ref 40 dBm ALt 10 dB SWT 400 ms
40 Offget 4017 dB
L [ 5]
20
w
10
10
D1 -13 d¢iBm
20
:
[RTRTCVR PRVRYY P U PP I P TTEREY MYV A TP Y WTR P P PSP ) A W PR et P v
0
60
Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 21.DEC.2009 11:48:42
RBW 100 kHz arker 1 [T1 ]
VBW 300 kHz 34.11 dBm
Ref 40 dBm ALt 10 dB SWT 400 ms 5.442307692 GHz
40 Offset 40]7 dB
[ 2]
.
10
o
o1 13 oo
0|y
bt N A At A sdo A s bAA A i i
-40
-60
Start 5 GHz 400 MHz/ Stop 9 GHz

Date: 21.DEC.2009 11:48:55
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Conducted emissions 860.0 30 MHz — 1GHz

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]

39.95 dBm

Ref 40 dBm Att 10 dB SWT 100 ms 861.650641026 MHz
40 Offset 40]7 dB
I
10
[ D1 -13 ¢iBm
sl iy ARTRIWWRY STRVIRAT) FYV SR GURTY Y|P PO Ak o
-50
-60
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 21.DEC.2009 11:44:18
RBW 100 KHz
VBW 300 kHz
Ref 30 dBm Att 10 dB YSWT 2 s
30 Offfet 40]7 dB
&}
LvL

1 -13

Br

Start 1 GHz

Date: 21.DEC.2009 11:45:42

Conducted emissions 860.0 5 — 9GHz

400 MHz/

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]

Stop 5 GHz

39 dem

Ref 30 dBm Att 10 dB SWT 2 s 6.211538462 GHz
30 Offsget 4017 dB
1]
10
w
1 -13 den
20
-30
1
v
b bt s Ao oAb~ P i s LA s MU Al
-60
70
Start 5 GHz 400 MHz/ Stop 9 GHz

Date: 21.DEC.2009 11:45:56
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Conducted emissions 869.0 30 MHz — 1GHz

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
38.63 dBm

Ref 40 dBm Att 10 dB SWT 100 ms 869.000000000 MHz
40 Offset 4047 dB Marker 2 [T1(]
30¢.33 dBm
852.323717949 Mz (IER
Marker 3 [[T1(1
-33.10 dBm
26_0ad103564 wu
L
10
D1 -13 d¢iBm
L H 3
MM ABon M A AR A oLl L wn|
-50
-60
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 21.DEC.2009 11:41:07

Conducted emissions 869.0 1 — 5GHz

RBW 100 kHz
VBW 300 kHz
Ref 30 dBm Att 10 dB SWT 400 ms

arker 1 [T1 ]
-35.44 dBm
2.7820

82 GHz

30 Offfet 40]7 dB

1 -13 ¢iBn

T ) S T

Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 21.DEC.2009 11:41:27
Conducted emissions 869.0 5 — 9GHz
RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -36.39 dBm
Ref 30 dBm ALt 10 dB SWT 400 ms 5.544871795 GHz
30 Offget 40]7 dB
[ 5]
w
w
™ 1 -13 ¢iBm
-30
.
2
i A bk A s ISR AN Al AT it i
Start 5 GHz 400 MHz/ Stop 9 GHz

Date: 21.DEC.2009 11:41:44
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TRANSMITTER TESTS

AMPLIFIER SPURIOUS EMISSIONS — RADIATED — DOWNLINK

Ambient temperature = 17°C
Relative humidity = 48%
Conditions = OATS
Supply voltage = +1l10Vac
Supply Frequency = N/A

Receiver 3 Meter
Antenna

Spectrum *<I_|j< —> EUT
Analyser/

]

Unused Ports
Terminated

Signal Generator
TRL176

The test was set up as per the diagram. The level at the input was adjusted to compensate for the loss of the
interconnecting cable. The unit was tested operating maximum power on three test frequencies with a 50 ohm
load on the output. The unit was also tested with the signal generator replaced by another 50ohm load.

The Spurious limit was calculated as follows:

On any frequency removed from the assigned frequency by more that 250% of the authorised bandwidth

At least 43 + 10 log PdB

(1010gPwatts) — (43+1010g (P wats * 1000)) = LIMIT =-13 dBm

RESULTS
EUT FREQ FREQ. EIRP LIMIT
FREQUENCY RANGE (MHz) (MH2) (dBm) (dBm)
851.0 1702.0 -28.26 -13
30MHz — 9 GHz 860.0 1720.0 -22.16 -13
869.0 1738.0 -26.06 -13
The test equipment used for the Transmitter Spurious Emissions:
ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No REF No EQUIPMENT
USED
SPECTRUM
ANALYSER ANRITSU MS2665C MT26089 479 X
HORN EMCO 3115 9010-3580 138 X
PRE AMPLIFIER HP 8449B 3008A016 572 X
SIGNAL
GENERATOR MARCONI 2042 119388/080 176 X
ANTENNA YORK CBL611/A 1618 UH191 X
WATRKINS
PRE AMPLIFIER JOHNSON 6201-69 2740 UH372 X
RHODE &
RECEIVER SCHWARZ ESVS10 825890/006 UHO04 X
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Radiated emissions 851.0 30MHz — 1GHz

dBuVim Part_90
90 |

80 | i
70 | |
60 |
s0 | |
iy
40 = ul Faunhii|
M ."“1 : b
b LA ‘Al \ o
v, Lr PN Pl ) L |
"l '\'Wﬁ" Vobl L Y
W 1 l\‘!I‘M.‘ JU "\)‘

30

20|

300 100.0 1000.0

Radiated emissions 851.0 1 — 5GHz

*RBW 100 kHz Marker 2 [T1 ]

VBW 300 kHz 45.44 dBpv/m
Ref 100 dBuV/m Att 10 dB SWT 400 ms 3.403846154 GHz
100 Markdr 1 [T1 ]

59.66 dBV/m

%0 1.701269231 GHz (N

1 Pl D1 84 dB*

L, MWWMWNWWW

RTIRTEY g

o

Center 3 GHz 400 MHz/ Span 4 GHz

Date: 21.DEC.2009 15:20:58

Radiated emissions 851.0 5 — 9GHz

RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 38.44 dBUV/m
Ref 100 dBuV/m Att 10 dB SWT 500 ms 8.711538462 GHz
100
LA
D1 84 dip*
IET | 4
70 TOF
50

10

o

Center 7 GHz 400 MHz/ Span 4 GHz

Date: 21.DEC.2009 15:21:30

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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Radiated emissions 860.0 30MHz — 1GHz

dBuVim Part_90
80 |

80 | i
|

70 | R |

60 |

50 | |
' M

40 | i I At

M 1 1-.1 .-N'. f | \ n_f‘f“""“’
20 I k'v" P‘L‘u}r‘r Ff. -‘] ’ | o I\'-I. ‘J'H'J "\iw’u!‘"w |
1

T, 4 W f
. ' e ,
10 I {
0} |
300 100.0 1000.0
MHz
Radiated emissions 860.0 1 — 5GHz
“RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz 48.53 dBuv/m
Ref 100 dBuv/m Att 10 dB SWT 400 ms 3.442307692 GHz
100 Markdr 1 [T1 ]
59.26 dBuV/m
% 1.720500000 GHz (IEN
1 PK] D1 84 dB*
0
1
- | Aol iy WW
| b s
o
Center 3 GHz 400 MHz/ Span 4 GHz
Date: 21.DEC.2009 15:18:36
Radiated emissions 860.0 5 — 9GHz
“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 38.83 dBuv/m
Ref 100 dBuv/m Att 10 dB SWT 500 ms 7.269230769 GHz
90 [A]
1 PK] D1 84 dB*
s
1
TR TURIPITNT BERV Y SRSV
RN X TR DRIV WAVIRNA WP
o
w0
o
Center 7 GHz 400 MHz/ Span 4 GHz

Date: 21.DEC.2009 15:18:24

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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Radiated emissions 869.0 30MHz — 1GHz

dBpvim Part_90
90

80 | |
70 |
B0 |
50 | |
40 | i i J

i _il-‘ \._ r.’;\ ld ,.-f"w

S il } / I !
0 Q\\. L‘r ;,ﬂ i | ’ R L-\--’V‘“t"’"”% i
Wy 11T (L TRTPI R

™ ¥

300 100.0 1000.0

Radiated emissions 869.0 1 — 5GHz

*RBW 100 kHz Marker 3 [T1 ]

VBW 300 kHz 34.83 dBuV/m
Ref 100 dBuV/m Att 10 dB SWT 400 ms 4.346153846 GHz
100 Markdr 1 [T1 ]

58.07 dBuV/m
1.739730769 Gz |IEN
Markqr 2 [T1 ]

1 PK D1 84 dB* 5 .

474358074 Cu

90

T ,,
) I WWWW

il )

o

Center 3 GHz 400 MHz/ Span 4 GHz

Date: 21.DEC.2009 15:24:37

Radiated emissions 869.0 5 — 9GHz

*RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 39.37 dBuv/m

Ref 100 dBuvV/m Att 10 dB SWT 500 ms 8.929487179 GHz

100

90 LAl
1 PK D1 84 dB*
[AXH

50

30

10

o

Center 7 GHz 400 WMHz/ Span 4 GHz

Date: 21.DEC.2009 15:24:23

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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Radiated emissions no input signal 30MHz — 1GHz

dByVim Part_90
90 | - S —

&0 |
70 |
60 |
50 |

40 | Lafa

300 100.0 1000.0
MHz

Radiated emissions no input signal 1 — 5GHz

“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 34.38 dBpv/m
Ref 100 dBuv/m Att 10 dB SWT 400 ms 3.782051282 GHz

1 PK D1 84 dip*

s ors s Mg g sttt i

bl o

0

Center 3 GHz 400 MHz/ Span 4 GHz

Date: 21.DEC.2009 15:26:52

Radiated emissions no input signal 5 — 9GHz

RBW 100 Kz Marker 1 [T1 ]
VBW 300 kHz 39.13 dBuV/m
Ref 100 dBuV/m Att 10 dB ST 500 ms 7.948717949 GHz
100
9
D1 84 dip*
WAXH
. 80

10

0

Center 7 GHz 400 MHz/ Span 4 GHz

Date: 21.DEC.2009 15:27:15

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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ANNEX A

PHOTOGRAPHS
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PHOTOGRAPH No. 1 TEST SETUP
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PHOTOGRAPH No. 2 OVERVIEW
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ANNEX B

APPLICANT'S SUBMISSION OF DOCUMENTATION LIST
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APPLICANT’S SUBMISSION OF DOCUMENTATION LIST

TCB - APPLICATION IX]
- FEE IX]
AGENT'S LETTER OF AUTHORISATION - IX]

MODEL(s) vs IDENTITY - []

ALTERNATIVE TRADE NAME DECLARATION(S) - [1]

LABELLING - PHOTOGRAPHS IX]
- DECLARATION []
- DRAWINGS []

TECHNICAL DESCRIPTION - X]

BLOCK DIAGRAMS - TX [X]
- Rx []
- PSU [1]
- AUX []

CIRCUIT DIAGRAMS - Tx IX]
- Rx [1]
- PSU []
- AUX []

COMPONENT LOCATION - Tx IX]
- Rx [1]
- PSU []
- AUX []

PCB TRACK LAYOUT - Tx IX]
- Rx [1]
- PSU [
- AUX []

BILL OF MATERIALS - Tx IX]
- Rx [1]
- PSU []
- AUX []

USER INSTALLATION / OPERATING INSTRUCTIONS - [X]
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ANNEX C

EQUIPMENT CALIBRATION
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Number

UHO4
UHO06/07
UH06/07

UHO028
UHO029
UHO075
UH162
UH191
UH225
UH253
UH254
UH269
UH270
UH271
UH272
UH273
UH274
UH281
UH288
UH291
UH293
UH372

LO05

L138

L139

L176

L193

L203

L479

L572
REF844

N/A
N/A
N/A
N/A

Equipment
Type

Receiver

IC OATS Submission

NSA Calibration
Log Periodic Ant
Bicone Antenna
Signal Generator
ERP Cable Cal
Bilog
Attenuator
1m Cable N type
1m Cable N type
1m Cable N type
1m Cable N type
1.5m Cable N type
1.5m Cable N type
2m Cable N type
2m Cable N type
Spectrum Analyser
1m Cable N type
K-Type Cable
K-Type Cable
Pre Amplifier
CMTA
1-18GHz Horn
1-18GHz Horn
Signal Generator
Bicone Antenna
Log Periodic Ant
Analyser
Pre Amp
Signal Generator
Signal Generator
Attenuator
Combiners
Circulators

Manufacturer

R&S
TRL
TRL
Schwarbeck
Schwarbeck
Marconi
TRL
York
Spinner
TRL
TRL
TRL
TRL
TRL
TRL
TRL
TRL
R&S
N/A
Succoflex
Megaphase
Watkins Johnson
R&S
EMCO
EMCO
Marconi
Chase
Chase
Anritsu
Agilent
Agilent
IFR
Axell
Axell
Axell

9F2528WUS1

Last Cal
Calibration

19/11/2009
02/07/2009
19/06/2009
14/08/2009
13/08/2009
20/01/2009
01/03/2009
01/10/2008

15/07/2009
15/07/2009
15/07/2009
15/07/2009
15/07/2009
15/07/2009
15/07/2009
15/07/2009
28/10/2008
15/07/2009
15/07/2009
15/07/2009
27/11/2008
29/10/2008
10/09/2009
17/08/2009
23/06/2009
06/05/2008
06/05/2008
02/10/2009
15/07/2009
05/03/2008
07/11/2008

Calibration
Period

12

24

12

24

24

12

12

24
Calibrate In Use

12

12

12

12

12

12

12

12

18

12

12

12

24

18

24

24

12

24

24

12

12

24

24
Calibrate In Use
Calibrate In Use
Calibrate In Use

Due For
Calibration

19/11/2010
02/07/2011
19/06/2010
14/08/2011
13/08/2011
20/01/2010
01/03/2010
01/10/2010

15/07/2010
15/07/2010
15/07/2010
15/07/2010
15/07/2010
15/07/2010
15/07/2010
15/07/2010
28/04/2010
15/07/2010
15/07/2010
15/07/2010
27/11/2010
29/04/2010
10/09/2011
17/08/2011
23/06/2010
06/05/2010
06/05/2010
02/10/2010
15/07/2010
05/03/2010
07/11/2010
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ANNEX D

MEASUREMENT UNCERTAINTY
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Radio Testing — General Uncertainty Schedule

All statements of uncertainty are expanded standard uncertainty using a coverage factor of 1.96 to give a 95% confidence
where no required test level exists.

[1] Adjacent Channel Power

Uncertainty in test result = 1.86dB

[2] Carrier Power

Uncertainty in test result (Equipment - TRLUH120) = 2.18dB
Uncertainty in test result (Equipment — TRL0O5) = 1.08dB
Uncertainty in test result (Equipment — TRL479) = 2.48dB

[3] Effective Radiated Power

Uncertainty in test result = 4.71dB

[4] Spurious Emissions

Uncertainty in test result = 4.75dB

[5] Maximum frequency error

Uncertainty in test result (Equipment - TRLUH120) = 119ppm
Uncertainty in test result (Equipment — TRL0O5) = 0.113ppm
Uncertainty in test result (Equipment — TRL479) = 0.265ppm
[6] Radiated Emissions, field strength OATS 14kHz-18GHz Electric Field

Uncertainty in test result (14kHz — 30MHz) = 4.8dB, Uncertainty in test result (30MHz — 1GHz) = 4.6dB,
Uncertainty in test result (1GHz-18GHz) = 4.7dB

[7] Frequency deviation

Uncertainty in test result = 3.2%

[8] Magnetic Field Emissions

Uncertainty in test result = 2.3dB

[9] Conducted Spurious

Uncertainty in test result (Equipment TRL479) Up to 8.1GHz = 3.31dB
Uncertainty in test result (Equipment TRL479) 8.1GHz — 15.3GHz = 4.43dB
Uncertainty in test result (Equipment TRL479) 15.3GHz — 21GHz = 5.34dB
Uncertainty in test result (Equipment TRLUH120) Up to 26GHz = 3.14dB
[10] Channel Bandwidth

Uncertainty in test result = 15.5%

[11] Amplitude and Time Measurement — Oscilloscope

Uncertainty in overall test level = 2.1dB, Uncertainty in time measurement = 0.59%, Uncertainty in Amplitude
measurement = 0.82%

[11] Power Line Conduction

Uncertainty in test result = 3.4dB

9F2528WUS1 Page 59 of 60



[12] Spectrum Mask Measurements

Uncertainty in test result = 2.59% (frequency)
Uncertainty in test result = 1.32dB (amplitude)

[13] Adjacent Sub Band Selectivity

Uncertainty in test result = 1.24dB

[14] Receiver Blocking — Listen Mode, Radiated
Uncertainty in test result = 3.42dB

[15] Receiver Blocking — Talk Mode, Radiated
Uncertainty in test result = 3.36dB

[16] Receiver Blocking — Talk Mode, Conducted
Uncertainty in test result = 1.24dB

[17] Receiver Threshold

Uncertainty in test result = 3.23dB

[18] Transmission Time Measurement

Uncertainty in test result = 7.98%

9F2528WUS1
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