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FCC IDENTITY:

PURPOSE OF TEST:

TEST SPECIFICATION:
TEST RESULT:
EQUIPMENT UNDER TEST:

EQUIPMENT TYPE:

MAXIMUM GAIN:

MAXIMUM INPUT:

MAXIMUM OUTPUT CONDUCTED:

NUMBER OF CHANNELS:
CHANNEL BANDWIDTH:
FREQUENCY GENERATION:
MODULATION TYPE:
POWER SOURCE(s):

TEST DATE(S):

APPLICANT:

ADDRESS:

TESTED BY:

APPROVED BY:

CER OF CONFORMITY & COMPLIANCE

NEO-DFR-LTE-3380

Certification

FCC RULES CFR 47, Part 22

Compliant to Specification

DR3307-3308 Digital Multi-Band Repeater

Private Land Mobile Repeater

Uplink =71.44dB
Downlink =80.72dB
Uplink =-48 dBm
Downlink =-47 dBm
Uplink =23.18 dBm
Downlink =33.46 dBm

Software selectable between 1 and 12

Upto 20MHz per single channel, programmable
N/A

LTE

+110Vac

21 - 28" October 2011

Axell Wireless

Aerial House

Asheridge Road

Chesham
Buckinghamshire

HP5 1TU

S. BHARAT

J. CHARTERS

RADIO
PRODUCT
MANAGER
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APPLICANT'S SUMMARY
EQUIPMENT UNDER TEST (EUT): DR3307-3308 Digital Multi-Band Repeater
EQUIPMENT TYPE: Private Land Mobile Repeater
PURPOSE OF TEST: Certification

TEST SPECIFICATION(S): FCC RULES CFR 47, Part 90

TEST RESULT: COMPLIANT Yes  [X]
No [1]

APPLICANT'S CATEGORY: MANUFACTURER IX]
IMPORTER []

DISTRIBUTOR []

TEST HOUSE []

AGENT []

APPLICANT'S CONTACT PERSON(s): Mr Peter Bradfield

E-mail address: peter.bradfield@axellwireless.com

APPLICANT: Axell Wireless
ADDRESS: Aerial House
Asheridge Road
Chesham
Buckinghamshire
HP5 1TU
United Kingdom
TEL: +44 (0)1494 777000
FAX: +44 (0)1494 778456
MANUFACTURER: Axell Wireless

EUT(s) COUNTRY OF ORIGIN:
TEST LABORATORY:
TEST DATE(S):

TEST REPORT No:

United Kingdom
TRaC Global
21% - 28" October 2011

TRA-007383-01-W-US1
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10.

EQUIPMENT TEST / EXAMINATIONS REQUIRED

TEST/EXAMINATION RULE PART APPLICABILITY RESULT
RF Power Output 27.50 Yes 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 27.53 Yes Complies
Spurious Emissions at Antenna Terminals 27.53 Yes Complies
Field Strength of Spurious Emissions 27.53 Yes Complies
Frequency Stability 27.54 N/A(note 1) N/A
Transient behaviour N/A N/A(note 2) N/A
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.
Product Class: Uplink ClassA[ ] Class B [X]

Downlink ClassA[ ] ClassB [X]

Product Use:
Emission Designator:
Temperatures:

Supply Voltages:

Private Land Mobile Repeater

FOW

Ambient (Thom)

Vnom

22°C

+110Vac

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

Equipment Category:

Channel spacing:

Test Location

Modifications made during test program

System description:

Single channel
Two channel
Multi-channel

Narrowband
Narrowband

TRaC Global

Skelmersdale
Hull

[Erp—

[
[
[X

i)

Uplink
Downlink

(X]
[]

No modifications were performed.

The Digital Multi-Band Repeater is a Private Land Mobile Repeater designed to meet North American
requirements. In the 700MHz LTE band, the uplink operates over 698MHz to 716MHz and 776 MHz to
787MHz. Downlink operates over 728MHz to 757MHz. There are up to 12 programmable sub bands.

Each sub band can be set to a maximum of 20MHz wide by setting start and stop frequencies.
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COMPLIANCE TESTS

AMPLIFIER GAIN — CONDUCTED — UPLINK

Ambient temperature
Relative humidity
Supply voltage
Channel number

43%

22°C

+110Vac
See test results

Signal Generator

REF916

EUT

— |

Cable & Attenuator

Radio Laboratory

Spectrum

Analyser

UH281

The EUT was set up as shown above. The signal generator level was increased in steps of 1dB till
compression point was reached, wherein there was no corresponding increase in output for a known
increase in input. The level on the signal generator was noted along with the output level. The input
was then increased by 10dB and the corresponding output level was recorded. The system was

calibrated for any losses, the gain and output power were calculated and produced below.

Results:
Signal Input g;btlpeu; Level at Conducted Gain after
Frequency Generator Cable Att Spectrum Gain Output 10dB input
: enuator .
(MHz) input level Loss loss Analyser (dB) Power level increase
(dBm) (dB) (dB) (dBm) (dBm) (dB)
698.7 -46 0.23 30.39 -7.71 68.91 22.68 58.94
707.0 -48 0.26 30.41 -7.23 71.44 23.18 61.48
715.3 -48 0.23 30.40 -8.58 70.05 21.82 60.06
776.7 -49 0.23 30.38 -9.29 70.32 21.09 60.41
781.5 -48 0.22 30.40 -8.82 69.80 21.58 59.83
786.3 -48 0.29 30.40 -8.51 70.18 21.89 60.21
Notes:

1. The signal generator input was increased by 10dB and the level of the output signal was
remeasured
2. The smallest filter (1.4MHz wide) was opened and a carrier was passed at the centre of each filter

Test equipment used:

Actual
Type of Make_r/ Model No Serial No TRaC Ref Equipment
Equipment Supplier No
Used
Spectrum Rohde & Schwarz FSU46 100021/046 UH281 X
Analyser
Cable TRaC N/A N/A UH271 X
Cable TRaC N/A N/A UH272 X
Signal Generator | Rohde & Schwarz Vector Signal 255812 REF916 X
Generator

TRA-007383-01-W-US1
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AMPLIFIER INTERMODULATION SPURIOUS EMISSIONS — CONDUCTED — UPLINK

Ambient temperature

Relative humidity
Supply voltage

Sig Gen
REF916

Sig Gen
TRL176

22°C
42%
+110Vac

Sig Gen
TRL254

Combiner

Radio Laboratory

EUT

+110Vac

Analyser

‘ | UH281

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 in each case. The cable and
attenuator loss between the EUT and the spectrum analyser was 31dB.

Results:
RF Input Frequency Highest Intermodulation Product Level Limit
(MH2) (dBm) (dBm)
698.7 707.0 715.3 -30.91 @ 707.532MHz -13
776.7 781.5 786.3 No intermodulation products found in band -13
Sweep data is shown on the next page.
Test equipment used:
Actual
Type Of Make_r/ Model No Serial No TRaC Equipment
Equipment Supplier Ref No
Used
Spectrum R&S FSU46 100021/046 UH281 X
Analyser
Signal Generator | Rohde & Schwarz SMBV100a 255812 REF916 X
Signal Generator Marconi 2042 119388/080 TRL176 X
Signal Generator Marconi 2042 119562/021 TRL254 X
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MAXH

Date:

MAXH

Intermodulation Close View

*RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz 22.21 dBm
Ref 40 dBm “Att 10 dB SWT 500 ms 698.685897436 MHz
40 Offget 31|dB Markgr 2 [T1(]
22.31 dBm
| 20 706.971153846 MHz
Markgr 3 [T1
1 3 L 1
22.24 dBm
| 53204483179 MM
20 B LVL
Markgr 4 [T1]|]
-30.91 dBm
—10 77532051282 Mt
— O
L _10 .
D1 -13 {Bm < Limit
3DB
—-20
a
—-30
--40 |
-60
Center 707.0512821 MHz 5 MHz/ Span 50 MHz
26.0CT.2011 10:44:53
Intermodulation Wide View
*“RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz 22.19 dBm
Ref 40 dBm *Att 10 dB SWT 2 s 698.685897436 MHz
40 Offset 31(dB Markgr 2 [T1(]
22.29 dBm
- 7Q6.971153846 MHz
Markgr 3 [T1](]
1 3
22.18 dBm
| 5.20448F179 MH
20 B LVL
Markgr 4 [T1(]
-41.01 dBm
—10 77 2A3S8gTAA M
Y
—-10
D1 -13 diBm -« -13 dBm
308 Limit
—-20
—-30
a
40
X J.SEJ\L A AU AR it lMMN”J w wml“%i,u. Ay
-60
Center 707.0512821 MHz 20 MHz/ Span 200 MHz

Date: 26.0CT.2011 10:46:42

The above plots show that there are no products within 20 dB of the spurious limit.
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Intermodulations Scan 9kHz-150 kHz

® “RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz ~30.03 dBm

Ref 10 dBm *Att 10 dB SWT 145 ms 35.211538462 kHz

10 Offset 31|dB

Lo [ A
1 PK]
o LVL
D1 -13 ¢iBm
—-20:

1
--30 /'\
40 /

3DB
50
§62:>w’\“’¢””“”“J i\“AA~A4)/k4MV\rJJA\‘« wuhwmAAmrvvvﬁalﬂquﬂ,qunJA\A kAﬂ“NAfA\nAA,gnAQA“J
70
80
-90
Start 9 kHz 14.1 kHz/ Stop 150 kHz
Date: 26.0CT.2011 10:54:08
Intermodulations Scan 150kHz—30MHz
@ “RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz -42_.15 dBm
Ref 10 dBm “Att 10 dB SWT 300 ms 8.282211538 MHz
10 Offget 31|dB Markgr 2 [T1|]
-48.82 dBm
| o 6.605769231 MHz
1 PK]
1o LVL
D1 -13 diBm
20
--30
40 1
2 3DB

A p ARl o il

—-80

-90

Start 150 kHz 2.985 MHz/ Stop 30 MHz

Date: 26.0CT.2011 10:55:28
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Date:

Date:

Intermodulations Scan 30MHz-1GHz

*RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 22.17 dBm
Ref 40 dBm “Att 10 dB SWT 100 ms 698.429487179 MHz
40 Offset 31 |(dB Markdr 2 [T1]|]
22.28 dBm
| 30 707 .75641(0256 MHz
s Markgr 3 [T1]|]
- 22.18 dBm
| 5529844154 MM
20 - LVL
10
Y
--10
D1 -13 ¢iBm
3DB
--20
--30
o bwsunaniriplibasp bt MWWMMM
--50
-60
Start 30 MHz 97 MHz/ Stop 1 GHz
26.0CT.2011 10:56:48
Intermodulations Scan 1GHz-5GHz
“*RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -47.38 dBm
Ref 10 dBm *Att 10 dB SWT 400 ms 2.544871795 GHz
10 Offget 31|dB
L
--10
D1 -13 ¢iBm Ve
--20
--30
--40
1
308
‘-EQWWWWW*MM&MMM%W$ ot lwwww
--60
--70
--80
-90
Start 1 GHz 400 MHz/ Stop 5 GHz

26.0CT.2011 10:58:05
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Intermodulations Scan 5GHz-9GHz

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -48.52 dBm

Ref 10 dBm *Att 10 dB SWT 400 ms 8.641025641 GHz

10 Offset 31|dB

L .

D1 -13 ¢Bm vk

—-20

—-30

1 308

o Ok A I TR | Y NIRRT Ml
NPT G I \ (RO ek S ae e g < - LAV NI T, SV Vi S A e o

—-60

—-70

—-80

-90

Start 5 GHz 400 MHz/ Stop 9 GHz

Date: 26.0CT.2011 10:59:12

Intermodulation Close View

® “RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz 21.11 dBm
Ref 40 dBm *Att 10 dB SWT 500 ms 776.692307692 MHz
40 Offgset 31(dB Markgr 2 [T1]|]
21.12 dBm
| 50 781500000000 MHz
Markgr 3 [T1]|]
EEK L 21.14 dBm
MAXH |- 62076022089 MLl
20 B LVL
10
0
| _10 ..
D1 -13 ¢iBm «——— Limit
30B
--20
--30
--40
gt i A4 g W s ot
-60
Center 781.5 MHz 5 MHz/ Span 50 MHz

Date: 26.0CT.2011 13:13:34
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Intermodulation Wide View

® “RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz 21.11 dBm
Ref 40 dBm “Att 10 dB SWT 2 s 776.692307692 MHz
40 Offset 31|(dB Markgr 2 [T1](]
21.12 dBm
) 781.500000000 MHz
Markgr 3 [T1|]
1 PK 123 21.14 dBm
MAXH | 6207693209 MU
20 B LvVL
10
BY
--10
D1 -13 ¢iBm — B d.Bm
3DB Limit
--20
--30
--40 '
--50
-60
Center 781.5 MHz 20 MHz/ Span 200 MHz

Date: 26.0CT.2011 13:16:54

Intermodulations Scan 9kHz-150 kHz

® “RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz -30.97 dBm
Ref 10 dBm “Att 10 dB SWT 145 ms 35.211538462 kHz
10 Off$et 31[dB
Lo | A
1 PK
AXH I I .
D1 -13 ¢iBm
20
1

40
/ 30B

50
A ™ /)L s

ENREY \/’W‘VA A SOt e ST Y MU

—-70

-90

Start 9 kHz 14.1 kHz/ Stop 150 kHz

Date: 26.0CT.2011 13:17:43
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Intermodulations Scan 150kHz—-30MHz

*RBW 10 kHz
VBW 30 kHz

Marker 1 [T1 ]
-45.49 dBm

LvVL

3DB

Ref 10 dBm *Att 10 dB SWT 300 ms 4.790144231 MHz
10 Offget 31|(dB Markgr 2 [T1](]
-52.00 dBm
| o 9.573794077 MHz
1 PK]
MAXH | _10
D1 -13 (IBm
--20
--30
--40
1
-50 T
bk NN WM I
--70
--80
-90

Start 150 kHz

Date: 26.0CT.2011 13:19:16

2.985 MHz/

Intermodulations Scan 30MHz-1GHz

*RBW 100 kHz

Stop 30 MHz

Marker 1 [T1 ]

VBW 300 kHz 21.10 dBm
Ref 40 dBm *Att 10 dB SWT 100 ms 777.708333333 MHz
40 Offset 31|dB Markgr 2 [T1](]
21.11 dBm
30 742 .371794872 MHz
Markgr 3 [T1](]
1 PK B 21.12 dBm
MAXH | 025258410 MU
20 B LvVL
10
Y
--10
D1 -13 {¢iBm
308
--20
--30
WMWWWWMW MW
--50
-60
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 26.0CT.2011 13:20:30

TRA-007383-01-W-US1

Page 14 of 80



Ref 10 dBm

Intermodulations Scan 1GHz-5GHz

*RBW 100 kHz
VBW 300 kHz

“Att 10 dB SWT 400 ms

Marker 1 [T1 ]
-47.93 dBm
3.544871795 GHz

10 Offgset 31

Y

dB

—-10

D1 -13

—-20

—-30

—-60

IV'W

A A \M"J\luun
4 L

—-70

—-80

-90

Start 1 GHz

Date: 26.0CT.2011 13:21:12

Ref 10 dBm

400 MHz/

Stop 5 GHz

Intermodulations Scan 5GHz-9GHz

*RBW 100 kHz
VBW 300 kHz
*Att 10 dB SWT 400 ms

Marker 1 [T1 ]
-49.17 dBm
5.230769231 GHz

LvVL

3DB

10 Offset 31

dB

L .

D1 -13

—--20

LVL

—-30

3DB

—-60

—-70

—-80

-90

Start 5 GHz

Date: 26.0CT.2011 13

t21:53

400 MHz/

TRA-007383-01-W-US1
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AMPLIFIER MODULATED CHANNEL TEST — CONDUCTED — UPLINK

Ambient temperature = 22°C Radio Laboratory
Relative humidity = 42%
Supply voltage = +110Vac

Channel number See test results

— |

Signal Generator EUT Cable & Attenuator Spectrum
Analyser
UH281

This test was performed to show that the amplifier does not alter the input signal in any way. The input
signal was set beyond compression point and modulated with different schemes given below. The
plots show the signal measured at the signal generator (black) and the signal measured at the output
of the EUT (blue).

Note: The cables and attenuators had the following losses.
1. Cable and attenuator losses between EUT and spectrum analyser were about 30.5dB

2. Cable loss between signal generator and EUT was about 0.5dB
3. See Table below for 99% Power Occupied Bandwidth

Results:
Frequency Occupied Bandwidth for each LTE signal used (MHz)
Of Operational

Channel 64-QAM 1.4MHz 64-QAM 5MHz 64-QAM 15MHz
698MHz 1.089743 4.479166 13.365384
707MHz 1.089743 4.479166 13.397435
716MHz 1.089743 4.487179 13.397435
776MHz 1.089743 4.471153 8.942307*
781.5MHz 1.089743 4.487179 8.942307*
787MHz 1.089743 4.487179 8.942307*

*Readings are for a 64-QAM 10MHz signal because the band was not wide enough for 15MHz signals

Test Equipment Used:

Actual
Type of Make_r/ Model No Serial No TRaC Ref Equipment
Equipment Supplier No Used
Spectrum R&S FSU46 100021/046 UH281 X
Analyser
Signal Generator Agilent E4438C N/A N/A X

TRA-007383-01-W-US1 Page 16 of 80




698.7 MHz Signal Generator and EUT deviation set to 64-QAM 1.4MHz

® *RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 6.62 dBm
Ref 40 dBm “Att 10 dB SWT 22.5 s 698.305769231 MHz
40 Offget 31|dB OBW [1.089743590 MHz
Temp |1 [T1 OBW]
30 4.23 dBm
698.155128205 MHz
1 PK Temp (2 [T1 oBW]
VIEW | .
20 B LVL
699.244871795 MHz
VAXH I I
T Ao
--10 { |
3DB
--20 |
M P A g o !
)
--40 f
-50
-60 \
Center 698.7 MHz 200 kHz/ Span 2 MHz
Date: 1.NOV.2011 14:49:17
700.5 MHz Signal Generator and EUT deviation set to 64-QAM 5MHz
® *RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 2.50 dBm
Ref 40 dBm “Att 10 dB SWT 56 s 701.565705128 MHz
40 Offget 31|dB OBW [4.479164667 MHz
Temp |1 [T1 OBW]
| 30 -3.49 dBm
698.264423077 MHz
1 PK Temp (2 [T1 oBW]
VIEW | o o
20 B LVL
702.743589744 MHz
6

1

P e e et

Center 700.5 MHz 500 kHz/ Span 5 MHz

Date: 2.NOV.2011 08:40:35
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705.5 MHz Signal Generator and EUT deviation set to 64-QAM 15MHz

@ “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz -2.26 dBm
Ref 40 dBm “Att 10 dB SWT 225 s 708.288461538 MHz
40 Offget 31|dB OBW J3.365384615 MHz
Temp (1 [T1 OBW]
30 -7.17 dem{ M
698.833333333 MHz
1 PK Temp |2 [T1 OBW]
VIEW | o o
20 - LVL
712.198717949 MHz
2 PK]
o
Lo 1
T2
--10:
3DB
20
- wﬂ/ \WJ
- -50:
-60
Center 705.5 MHz 2 MHz/ Span 20 MHz
Date: 1.NOV.2011 15:46:50

707.0 MHz Signal Generator and EUT deviation set to 64-QAM 1.4MHz

®

1 PK

Date:

“RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 7.95 dBm
Ref 40 dBm *Att 10 dB SWT 22.5 s 706.849358974 MHz
40 Offset 31 |dB OBW [1.089743590 MHz
Temp (1 [T1 oBW]
30 4.59 dBm
7(06.455128205 MHz
Temp |2 [T1 OBW]
- 6 dB
20 i LVL
747 .544871795 MHz
| 10 1
T1 l T2
—0O ¥
-10 I
ll 3DB
-20
*
ﬁ“ ww M
| _40 |
| _s0 lh
-60 ,

Center 707 MHz

2.NOV.2011 08:17:58

200 kHz/

TRA-007383-01-W-US1
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707.0 MHz Signal Generator and EUT deviation set to 64-QAM 5MHz

®

Ref 40 dBm

*RBW 300 Hz
VBW 1 kHz
*Att 10 dB SWT 56 s

Marker 1 [T1 ]

706.

1

-19 dBm

158653846 MHz

1 PK

40 Offset 31 |dB OBW (4.479166667 MHz
Temp |1 [T1 OBW]
| 30 -2.81 dBm
7Q4.75641(256 MHz
Temp (2 [T1 oBW]
| 62-dB
20 - LVL
7(09.23557¢923 MHz
—10

\ 3DB

e

|

\

Date:

Center 707 MHz

2_NOV.2011 08:21:58

500 kHz/

Span 5 MHz

707.0 MHz Signal Generator and EUT deviation set to 64-QAM 15MHz

®

1 PK
VIEW

N
el
=

i

Date:

*RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz -3.33 dBm
Ref 30 dBm *Att 10 dB SWT 225 s 701.743589744 MHz
30 Offset 31|dB OBW 13.39743%897 MHz
Temp (1 [T1 OBW]
20 -7.11 dem{ M
7Q0.301282051 MHz
Temp |2 [T1 OBW]
B ¥ 05 a8
10 1° LVL
713.698717949 MHz
(o,
T1 T2
Mwwwww LA
—-10
—-20
3DB

ol

o b

—--50

—-60
-70 /f

4

Center 707 MHz

2_NOV.2011 08:12:26

2 MHz/

TRA-007383-01-W-US1

Span

20 MHz

Page 19 of 80



715.25 MHz Signal Generator and EUT deviation set to 64-QAM 1.4MHz

*RBW 300 Hz

Marker 1 [T1 ]

VBW 1 kHz 7.62 dBm
Ref 40 dBm *Att 10 dB SWT 22.5 s 715.099358974 MHz
40 Offset 31 |dB OBW [1.089743590 MHz
Temp |1 [T1 OoBw]
30 .56 _dBm
714.705124205 MHz
1 PK Temp [2 [T1 ogw]
VIEW | e o
20 i LVL
715.794871795 MHz
VAXH I I 1
T1 T2
B ¥
--10 l 1
3DB
—-20
-40
-50
-60
"
Center 715.25 MHz 200 kHz/ Span 2 MHz

Date: 2.NOV.2011 08:32:31

713.5 MHz Signal Generator and EUT deviation set to 64-QAM 5MHz

*RBW 300 Hz

Marker 1 [T1 ]

VBW 1 kHz 1.12 dBm
Ref 40 dBm “Att 10 dB SWT 56 s 711.464743590 MHz
40 Offget 31|dB OBW [4.487179487 MHz
Temp |1 [T1 OoBwW]
30 -2.04 dBm
711.25641¢256 MHz
1 PK Temp |2 [T1 OBW]
VIEW | o o
20 i LVL
715.743589744 MHz
AXH I I
1
T2

T1

Y T

\‘ 3DB

WWMMMW

Center 713.5 MHz

Date: 2.NOV.2011 08:28:27

500 kHz/

TRA-007383-01-W-US1
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708.5 MHz Signal Generator and EUT deviation set to 64-QAM 15MHz

@ “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz -3.61 dBm
Ref 30 dBm “Att 10 dB SWT 225 s 705.775641026 MHz
30 Off§et 31|dB OBW 13.39743%897 MHz
Temp (1 [T1 OBW]
20 -7.24 dem{ M
741.801282051 MHz
1 PK Temp [2 [T1 ogw]
view | L.
10 - LVL
715.198717949 MHz
2 PK
=3 |,
Fulbssni deno o A s p A s 1
--10
20
H 3DB
30
| g gt APt g

—--50

5

L |/ \

Center 708.5 MHz 2 MHz/ Span 20 MHz

Date: 2.NOV.2011 07:56:19

776.7 MHz Signal Generator and EUT deviation set to 64-QAM 1.4MHz

@ *RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 5.66 dBm
Ref 40 dBm “Att 10 dB SWT 22.5 s 777.161538462 MHz
40 Offget 31|dB OBW [1.089743590 MHz
Temp |1 [T1 Ow]
30 2.57 dBm
716.155128205 MHz
1 PK Temp [2 [T1 oBW]
VIEW | caan
20 - LVL
717.244871795 MHz
2 PK
1o .
T1 T2
. Iy Mm}‘q@
--10 | |
| 308
--20 1
WMW ' M s
- 40 Il |
--50
-60
Center 776.7 MHz 200 kHz/ Span 2 MHz

Date: 2.NOV.2011 09:01:17
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778.5 MHz Signal Generator and EUT deviation set to 64-QAM 5MHz

®

*RBW 300 Hz

Marker 1 [T1 ]

VBW 1 kHz 0.92 dBm
Ref 40 dBm *Att 10 dB SWT 56 s 778.259615385 MHz
40 Offget 31|dB OBW [4.471153846 MHz
Temp (1 [T1 OBW]
30 -2.32 dBm
7716.264423077 MHz
1 PK Temp [2 [T1 oBw]
VIEW | R
20 - LVL
740.735576923 MHz
2 PK]
i,
1
Y

Center 778.5 MHz

Date: 2.NOV.2011 09:27:09

500 kHz/

Span 5 MHz

781.5 MHz Signal Generator and EUT deviation set to 64-QAM 1.4MHz

®

*RBW 300 Hz

Marker 1 [T1 ]

VBW 1 kHz 6.47 dBm
Ref 40 dBm “Att 10 dB SWT 22.5 s 781.647435897 MHz
40 Offget 31|dB OBW [1.089743590 MHz
Temp |1 [T1 OBW]
| 20 4.44 dBm
740.955128205 MHz
1 PK Temp (2 [T1 oBW]
VIEW | Do o
20 i LVL
742.044871795 MHz
AxH I I .
T1
o bbbty
Y +
--10 t
3DB
--20 }
--40 | 1
--50
-60 ,
Center 781.5 MHz 200 kHz/ Span 2 MHz

Date: 2.NOV.2011 09:13:04

TRA-007383-01-W-US1
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781.5 MHz Signal Generator and EUT deviation set to 64-QAM 5MHz

®

1 PK

Date:

*RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 0.86 dBm
Ref 40 dBm *Att 10 dB SWT 56 s 779.464743590 MHz
40 Offsget 31 |dB OBW (4.487179487 MHz
Temp |1 [T1 OBW]
—30 -2.83 dBm
719.25641(0256 MHz
Temp [2 [T1 oBw]
20 744
743.743589744 MHz
—10
!
T2

TEY
WWMWWWM WWW«MW by
WY
__4]
fllo \
Center 781.5 MHz 500 kHz/ Span 5 MHz

2_NOV.2011 09:40:43

LvL

3DB

786.3 MHz Signal Generator and EUT deviation set to 64-QAM 1.4MHz

®

1 PK
VIEW

N
el
=

Date:

*RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 6.65 dBm
Ref 40 dBm *Att 10 dB SWT 22.5 s 785.835256410 MHz
40 Offget 31|dB OBW (1.089743590 MHz
Temp (1 [T1 OBW]
| 30 ~0.11 demF
745.75512§205 MHz
Temp |2 [T1 OBW]
| 56—dB
20 - LVL
746.844871795 MHz
—10 E:
T2
BY $&MMUEM#”M#ﬂHﬂﬂwl
10 ] |
3DB
-20
= 40: | |
-50
-60 A |
Center 786.3 MHz 200 kHz/ Span 2 MHz

2_NOV.2011 09:16:31

TRA-007383-01-W-US1
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784.5 MHz Signal Generator and EUT deviation set to 64-QAM 5MHz

®

1 PK

Date:

*RBW 300 Hz

Marker 1 [T1 ]

VBW 1 kHz 0.26 dBm
Ref 40 dBm *Att 10 dB SWT 56 s 783.714743590 MHz
40 Offset 31 |dB OBW (4.487179487 MHz
Temp |1 [T1 OBW]
| 30 -3.48 dBm
792 .25641(256 MHz
Temp (2 [T1 oBW]
L 4—dB
20 i LVL
746.743589744 MHz
—10
1 T2
A4

o oA

)

H 3DB

\

4

|

\

Center 784.5 MHz

2_NOV.2011 09:52:44

500 kHz/

Span 5 MHz

781.5 MHz Signal Generator and EUT deviation set to 64-QAM 10MHz

®

1 PK
VIEW

N
el
=

i

Date:

*RBW 300 Hz

Marker 1 [T1 ]

VBW 1 kHz -2.05 dBm
Ref 30 dBm “Att 10 dB SWT 115 s 778.967948718 MHz
30 Offget 31|dB OBW [8.942307692 MHz
Temp (1 [T1 OBW]
20 -%.37 dem{EM
7717.028846154 MHz
Temp |2 [T1 OBW]
| o8 dB
10 - LVL
745.971153846 MHz
[
b AT P Ay IPPC IRV oY PSTTRPRR W
--10
--20
3DB
-40|
-5
-70

Center 781.5 MHz

2_NOV.2011 10:26:04

1 MHz/

TRA-007383-01-W-US1
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AMPLIFIER SPURIOUS EMISSIONS — CONDUCTED — UPLINK

Ambient temperature

Relative humidity
Supply voltage

22°C
42%
+110Vac

Signal Generator

REF916

— |

EUT

Radio Laboratory

Test Signal =

Spectrum
Analyser
UH281

Cable & Attenuator

Cw

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 tested on all

6 channels.

The Spurious limit was calculated as follows:

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

Atleast 43 + 10 log P dB

(1010gPuwatts) — (43+1010g (P wats / 1000)) = LIMIT =-13 dBm

Results:
MEASURED ATTENUATOR & EMISSION
FRE&,{I%NECY ':Sﬁ% LEVEL CABLE LOSSES LEVEL ('a'g'r'nT)
(dBm) (dB) (dBm)
9kHz — 9GHz No Significant Emissions Within 20dB of Limit -13
Test equipment used:
Actual
Type of Makgr/ Model No Serial No TRaC Equipment
Equipment Supplier Ref No
Used
Spectrum Rohde & Schwarz FSU46 100021/046 UH281 X
Analyser
Cable TRaC N/A N/A UH271 X
Cable TRaC N/A N/A UH272 X
Signal Generator | Rohde & Schwarz Vzctor Signal 255812 REF916 X
enerator

TRA-007383-01-W-US1
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Date:

®

Date:

698.0MHz 9kHz-150kHz

*RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz -36.35 dBm
Ref 10 dBm *Att 10 dB SWT 145 ms 51.028846154 kHz
10 Offget 31|dB
Lo [ A
--10 L -13dBm
D1 -13 {iBm <« N
Limit line
——-20:
-30
-40 f
I 3DB
--50:
%{\MNAM.{\A/\‘\MLMN‘I \MMAAM\ i S AMA i alaangy [P N YA Y |
U MR AV] AT Ly | Aol IR YRV vl G NI Y
—-70:
-80
-90
Start 9 kHz 14.1 kHz/ Stop 150 kHz
24_.0CT.2011 10:15:05
698.0MHz 150kHz-30MHz
*RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz -48.88 dBm
Ref 10 dBm *Att 10 dB SWT 300 ms 150.000000000 kHz
10 Offget 31|dB
Lo [ A
--10 LVL -13dBm
D1 -13 ¢Bm < I T
Limit line
—-20:
-30
-40
. 3DB
4
-50
--60 i
70
-80
-90
Start 150 kHz 2.985 MHz/ Stop 30 MHz

24.0CT.2011 10:08:06

TRA-007383-01-W-US1
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698.0MHz 30MHz-1GHz

@ *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 23.43 dBm

Ref 40 dBm *Att 10 dB SWT 100 ms 699.983974359 MHz

40 Offget 31(dB

| 30 | A

-

LVL

—10:

—-10

3DB
—-20:

—-50

-60

Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 24.0CT.2011 09:00:47

698.0MHz 1GHz-5GHz

@ *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -47.31 dBm

Ref 10 dBm *Att 10 dB SWT 400 ms 2.576923077 GHz

10 Offset 31|dB

L .

-13dBm
Limit line

D1 -13 ¢iBm «——

-13dBm

D1 -13 ¢iBm <

—--20

—-30

i
3DB
- PV RYTNENS KRN ISN (R WYL PR VN A

A VA ) AAaS Jad

—-60

—-70

—-80

-90

Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 24.0CT.2011 09:01:51

TRA-007383-01-W-US1

Limit line
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698.0MHz 5GHz-9GHz

® *RBW 100 kHz
VBW 300 kHz

Ref 10 dBm *Att 10 dB SWT 400 ms

Marker 1 [T1 ]
-48.50 dBm
8.173076923 GHz

10 Offset 31|dB

=0

.

D1 -13 dBm

VL

-13dBm

—-20

—-30

—-60

—-70

—-80

-90

Start 5 GHz 400 MHz/
Date: 24.0CT.2011 09:02:17

707.0MHz 9kHz-150kHz

® *RBW 1 kHz
VBW 3 kHz

Ref 10 dBm *Att 10 dB SWT 145 ms

Stop 9 GHz

Marker 1 [T1 ]
-31.84 dBm
51.028846154 kHz

10 Offset 31|dB

=0

.

D1 -13 dBm

3DB

—-20

—-30

;S:WMN«) VW\AA)“\] Lmkf\MMN\ PATON Y

e 2 P A 4y

—-70

—-80

-90

Start 9 kHz 14.1 kHz/

Date: 24.0CT.2011 09:06:57

TRA-007383-01-W-US1

Stop 150 kHz

VL
l

3DB

Limit line

-13dBm
Limit line
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707.0MHz 150kHz-30MHz

*RBW 10 kHz
VBW 30 kHz

Ref 10 dBm *Att 10 dB SWT 300 ms

Marker 1 [T1 ]
-47 .48 dBm
150.000000000 kHz

10 Offset 31|dB

=0

.

D1 -13 dBm

—-20

—-30

3DB

N R T YIS BTV EROT T W

—-70

—-80

-90

Start 150 kHz 2.985 MHz/

Date: 24.0CT.2011 09:07:31

707.0MHz 30MHz-1GHz

*RBW 100 kHz
VBW 300 kHz

Ref 40 dBm “Att 10 dB SWT 100 ms

Stop 30 MHz

Marker 1 [T1 ]
23.84 dBm
707.756410256 MHz

40 Offgset 31|dB

—30

LvL

—10

Y

—-10
D1 -13 ¢Bm

3DB

—-20

—-50

-60

Start 30 MHz 97 MHz/

Date: 24.0CT.2011 09:08:30

TRA-007383-01-W-US1

Stop 1 GHz

-13dBm
Limit line

-13dBm
Limit line
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707.0MHz 1GHz-5GHz

@ *“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -46.66 dBm

Ref 10 dBm *Att 10 dB SWT 400 ms 2.762820513 GHz

10 Offset 31 |dB

Lo
vAXH I
- D1 -13 ¢iBm «— -13dBm
Limit line
L 20
—-30
—-40
1

3DB
| N amA g WA T \ \
\m;_ (BJ\]UWJH;TJE/TM‘GWW &UU 7 o o SUTRv L v

—-60

—-70

-90

Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 24.0CT.2011 09:09:09

707.0MHz 5GHz-9GHz

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -48.58 dBm

Ref 10 dBm “Att 10 dB SWT 400 ms 6.538461538 GHz

10 Offset 31|dB

.
VAXH]
r-10 LVL
D1 -13 d¢iBm
—-20
—-30
L _40

|
g
|

PNV
—-60
—--70
—-80
-90
Start 5 GHz 400 MHz/ Stop 9 GHz

Date: 24.0CT.2011 10:23:44
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716.0MHz 9kHz-150kHz

@ *RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz -32.15 dBm

Ref 10 dBm *Att 10 dB SWT 145 ms 50.802884615 kHz

10 Offset 31 |dB

Lo

—-10

-13dBm

D1 -13 ¢iBm <

—-20

--40
( 308

—-50

b Ad g MMM\/ \J\‘ .}\ PP | ‘I'L‘\MJ Al.l I N TRV I I
v Al AR TRV LT Vi)

! N LASL LAty AV ATy Ve W

—-70

-90

Start 9 kHz 14.1 kHz/ Stop 150 kHz
Date: 24.0CT.2011 09:11:53

716.0MHz 150kHz-30MHz

@ *RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz -47.05 dBm

Ref 10 dBm “Att 10 dB SWT 300 ms 150.000000000 kHz

10 Offgset 31|dB

| .

Limit line

-13dBm

D1 -13 ¢iBm &

—-20

—-30

3DB

| 60 Mgl

—-70

—-80

-90

Start 150 kHz 2.985 MHz/ Stop 30 MHz

Date: 24.0CT.2011 09:12:31

TRA-007383-01-W-US1

Limit line
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716.0MHz 30MHz-1GHz

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 22.60 dBm

Ref 40 dBm *Att 10 dB SWT 100 ms 715.528846154 MHz

40 Offgset 31|dB

| 30

20 LVL

—10

— O

i D1 -13 diBm «— -13dBm
308 Limit line

—-20

(TR WIV IR SN PR VI WEN S WSVRIN Pt AV FYTTSNN | PLVIINYY 7R SRV AT LPHETTIT AT VTNV TBRTNE

—-50

-60

Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 24.0CT.2011 09:13:42

716.0MHz 1GHz-5GHz

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -46.89 dBm

Ref 10 dBm *Att 10 dB SWT 400 ms 3.237179487 GHz

10 Offset 31 |dB

Lo

HE
>
X|o
T

| . -13dBm
D1 -13 ¢iBm -« Limit line

—-20

3DB
el o Auwwwwuvwmu. L o Ll

P - AT et

—-60

—-70

-90

Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 24.0CT.2011 09:29:42
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716.0MHz 5GHz-9GHz

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -48.73 dBm

Ref 10 dBm “Att 10 dB SWT 400 ms 7.108974359 GHz

10 Offset 31|dB

»

L .

Lyl

D1 -13 d¢Bm

—-20

—-30

40

—-60

--70

—-80

-90

Start 5 GHz 400 MHz/ Stop 9 GHz
Date: 24.0CT.2011 10:22:37

776.0MHz 9kHz-150kHz

@ “RBW 1 kHz Marker 1 [T1 ]
VBW 3 KHz ~26.14 dBm

Ref 10 dBm “Att 10 dB SWT 145 ms 51.028846154 kHz

10 Offget 31|dB

.

=
el
=

L .

-13dBm
Limit line

-13dBm

D1 -13 diBm <

—-20

3DB

VSN 0 O O O N Y O O

—-70

—-80

-90

Start 9 kHz 14.1 kHz/ Stop 150 kHz

Date: 24.0CT.2011 09:26:34

TRA-007383-01-W-US1

Limit line
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Ref

10 dBm

776.0MHz 150kHz-30MHz

*RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz -46.16 dBm
*Att 10 dB SWT 300 ms 150.000000000 kHz

10 Offgset 31

dB

—0r

L

D1 -13

Lo -13dBm

< Limit line

—-20

—-30

40

-50

3DB

—-60

v

—-70

—-80

-90

Start 150 kHz

Date: 24.0CT.2011 09:27:17

®

Ref

40 dBm

2.985 MHz/ Stop 30 MHz

776.0MHz 30MHz-1GHz

*RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 21.83 dBm
*Att 10 dB SWT 100 ms 777.708333333 MHz

40

Offset 31|dB

30

-

LVL

—10:

—-10

D1 -13

-13dBm

3DB Limit line

—-20

AR A A At hitonotiint A s s A

—-50

-60

Start 30 MHz

Date: 24.0CT.2011 09:28:52

97 MHz/ Stop 1 GHz
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776.0MHz 1GHz-5GHz

*RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
-46.89 dBm

Ref 10 dBm “Att 10 dB SWT 400 ms 3.237179487 GHz
10 Off$et 31[dB
| o [ A
1 PK]
—-10
D1 -13 diBm < 1.3d.Br.n
Limit line
20
—-30
--40
1
3DB
il MhAWMWMNMhWMAA [P TH L sk
IS N e 1 e et ALty ot
——-60
70
—-80
-90
Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 24.0CT.2011 09:29:42
776.0MHz 5GHz-9GHz
@ *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -47.78 dBm
Ref 10 dBm “Att 10 dB SWT 400 ms 6.833333333 GHz
10 Off$et 31[dB
| o
1 PK]
1o
D1 -13 diBm '¢— -13dBm
Limit line
20
—-30
--40
% 3DB
1 1 1
[P G AT AL DA ATy YV e e WY P T L W TV e L VW N
——-60
70
—-80
-90
Start 5 GHz 400 MHz/ Stop 9 GHz
Date: 24.0CT.2011 09:30:07
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Page 35 of 80



Date:

Date:

781.5MHz 9kHz-150kHz

“RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz -31.44 dBm
Ref 10 dBm “Att 10 dB SWT 145 ms 51.028846154 kHz
10 Off$et 31[dB
Lo [ A
1o -13dBm
V0L
D1 -13 {iBm < OV
Limit line
120
+-30
+-40
I 3DB
I--50
v I\LAMV/\ A st j \umﬂ. My .Mm.u N WA il Arn
A WA A A WUV WA W W VWI’\M’\/ NU U\‘V’VWU\IW\J’\
I--70
+-80
-90
Start 9 kHz 14.1 kHz/ Stop 150 kHz
24 _0CT.2011 09:31:26
781.5MHz 150kHz-30MHz
“RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz -45.57 dBm
Ref 10 dBm “Att 10 dB SWT 300 ms 150.000000000 kHz
10 Off$et 31[dB
Lo [ A
- D1 -13 diBm < -13dBm
Limit line
120
+-30
40
L
3DB
-50
| 60 M‘%«
WWWWMWM&%ﬁ Lot gorpial
I--70
+-80
-90

Start 150 kHz 2.985 MHz/ Stop 30 MHz

24.0CT.2011 09:32:29
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781.5MHz 30MHz-1GHz

“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 22.17 dBm
Ref 40 dBm *Att 10 dB SWT 100 ms 782.371794872 MHz
40 Off$et 31[dB
|
1
20 LVL
|10
—O
| -13dBm
D1 -13 ¢iBm < H B H
[«
. Limit line
——-20:
—-30
WMM&WMWWWUWW
—-50
-60
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 24.0CT.2011 09:33:03
781.5MHz 1GHz-5GHz
“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -45.62 dBm
Ref 10 dBm *Att 10 dB SWT 400 ms 2.833333333 GHz
10 Off$et 31|dB
Lo
—-10
D1 -13 ¢iBm - l_?)d_Bm
Limit line
20
—-30
—--40

Date

hlgulftmuauh!”MMJuM«JNWbU&NwﬂAAﬁ!AﬁjEuNﬂJ“dk“ﬂl“&i#“‘ﬂ“‘hk*&JLﬂdﬂ3DB

—-60

—-70

-90

Start 1 GHz

400 MHz/ Stop 5 GHz

: 24.0CT.2011 09:33:44
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781.5MHz 5GHz-9GHz

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -48.93 dBm

Ref 10 dBm “Att 10 dB SWT 400 ms 7.717948718 GHz

10 Offgset 31|dB

Lo [ A
1 PK]
MAXH]

-1 LVL

D1 -13 ¢iBm

—-20

-30

-40

—-60

—-70

—-80

-90

Start 5 GHz 400 MHz/ Stop 9 GHz
Date: 24.0CT.2011 09:34:07

787MHz 9kHz-150kHz

@ *RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz -35.03 dBm

Ref 10 dBm *Att 10 dB SWT 145 ms 51.028846154 kHz

10 Offset 31 |dB

Lo [ A
1 P
mAXH I I
D1 -13 diBm < -l_?)d_Bm
Limit line
L _20
--30

--40
{ 308

MMA M»I\'J\'\All\'\l.hnﬂ‘\ (WY | /\A!\NI'!I\MA TEV.EVWY. w#tm..ﬂ. AMoAoAN

AT

—-70

-90

Start 9 kHz 14.1 kHz/ Stop 150 kHz

Date: 24.0CT.2011 09:37:26
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787MHz 150kHz-30MHz

*RBW 10 kHz
VBW 30 kHz
Ref 10 dBm “Att 10 dB SWT 300 ms

Marker 1 [T1 ]
-46.93 dBm
150.000000000 kHz

10 Offgset 31|dB

Y

—-10

-13dBm

D1 -13 dBm

%

—-20

—-30

3DB

—-70

—-80

-90

Date:

HE
>
XU
T

Date:

Start 150 kHz 2.985 MHz/

24.0CT.2011 09:38:43

787.0MHz 30MHz-1GHz

*RBW 100 kHz
VBW 300 kHz
Ref 40 dBm *Att 10 dB SWT 100 ms

Stop 30 MHz

Marker 1 [T1 ]
22.58 dBm
787 .035256410 MHz

40 Offset 31|dB

—30

—20

LVL

—10

— O

—-10
D1 -13 ¢Bm

3DB

—-20

A A AN A S I At St oA A

—-50

-60

Start 30 MHz 97 MHz/

24.0CT.2011 09:39:32

TRA-007383-01-W-US1

Stop 1 GHz

Limit line

-13dBm
Limit line
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Ref 10 dBm

787.0MHz 1GHz-5GHz

*RBW 100 kHz
VBW 300 kHz
*Att 10 dB SWT 400 ms

Marker 1 [T1 ]
-47 .39 dBm
3.108974359 GHz

—Or

10 Offset 31 |dB

—-10

D1 -13

—-20

-13dBm

| .MMMMMM A

=30

—-60

"‘U"\«u.u._.w

IR T POUY Y| T (VIO PR
PG

—-70

-90

Start 1 GHz

Date: 24.0CT.2011 09:40:10

®

Ref 10 dBm

400 MHz/

787.0MHz 5GHz-9GHz

*RBW 100 kHz
VBW 300 kHz
“Att 10 dB SWT 400 ms

Stop 5 GHz

Marker 1 [T1 ]
-48.65 dBm
6.493589744 GHz

10 Offset 31

Y

dB

| .

D1 -13

—-20

« Limit line

3DB

-13dBm

—-30

—-60

3DB

—-70

—-80

-90

Start 5 GHz

Date: 24.0CT.2011 09:40:28

400 MHz/

TRA-007383-01-W-US1

Stop 9 GHz

Limit line
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AMPLIFIER SPURIOUS EMISSIONS — RADIATED - UPLINK

Ambient temperature
Relative humidity
Conditions

Supply voltage
Supply Frequency

Spectrum
Analyser/
Receiver

Pre Amp

>1GHz

22°C
46%
ALSR
+110Vac
N/A

Antenna

Test Signal

*<I—|j< «— 5| EUT

3m <=1GHz

= CwW

Unused Ports
[ ] Terminated

3m > 1GHz

Signal Generator

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 all 6 channels 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 P dB

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

Results:
MEAS. CABLE FIELD CALCULATED
FRER%;"%'\IIECY Z\?E‘% RX. LOSS F AAC'\%R STRENGTH EIRP é'g/'r';
(dBpV) (dB) (dBuv/m) (dBm)
30MHz — 9GHz No Significant Emissions Within 20dB of Limit. -13
Test equipment used:
Actual
Type of Make_r/ Model No Serial No TRaC Equipment
Equipment Supplier Ref No
Used
Horn Emco 3115 9010-3580 138 X
Spectrum R&S FSU46 100021/046 UH281 X
Analyser
Pre Amplifier HP 8449B 3008A016 572 X
Signal Generator Marconi 2042 119388/080 176 X
Antenna York CBL611/A 1618 UH191 X
Receiver R&S ESVS10 825892/006 UHO4 X
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698.0MHz 30MHz-1GHz

0.0 1000 1000.0
WHz

698.0MHz 1GHz-9GHz

@ “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 49.29 dBuv/m
Ref 110 dBuvV/m *Att 10 dB SWT 50 ms 3.076923077 GHz
110
—100:
1 PK]
-
D1 82.24 dB* TDF
—80:
—70
—60
1 3DB

10

Start 1 GHz 800 MHz/ Stop 9 GHz

Date: 25.0CT.2011 14:51:52
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707.0MHz 30MHz-1GHz

Ref

707.0MHz 1GHz-9GHz

“RBW 1 MHz
VBW 3 MHz
110 dBpvV/m *Att 10 dB SWT 50 ms

Marker 1 [T1 ]
50.50 dBpVv/m
2.653846154 GHz

110

—100:

=
T
=

oo

D1 82.24 dB*

$

10

Start 1 GHz 800 MHz/

Date: 25.0CT.2011 14:56:08
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Stop 9 GHz

1000.0
tHz

3DB
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716.0MHz 30MHz-1GHz

ey
)
=

MAXH

Date:

100.0 1000.0
WHz

716.0MHz 1GHz-9GHz

*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 49.35 dBuvV/m
Ref 110 dBuv/m *Att 10 dB SWT 50 ms 3.512820513 GHz

110

100

—90

D1 82.24 dB* TDE

—70

—60:

3DB

—30

—20

10

Start 1 GHz 800 MHz/ Stop 9 GHz

25.0CT.2011 14:58:07
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776.0MHz 30MHz-1GHz

300 100.0 1000.0
WHz

776.0MHz 1GHz-9GHz

® “RBW 1 MHZ Marker 1 [T1 ]
VBW 3 MHz 49.97 dBuV/m

Ref 110 dBuv/m *Att 10 dB SWT 50 ms 3.384615385 GHz

=y
T

5
x
T

D1 82.24 dB* TDF

10

Start 1 GHz 800 MHz/ Stop 9 GHz

Date: 25.0CT.2011 15:00:10
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781.5MHz 30MHz-1GHz

0.0 1000 1000.0
hHz

781.5MHz 1GHz-9GHz

® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 50.13 dBuv/m
Ref 110 dBuV/m “Att 10 dB SWT 50 ms 3.589743590 GHz
110
| 100
1 PK]
iAXH R
D1 82.24 dB* ToF
L 80
70
60
1 3DB

10

Start 1 GHz 800 MHz/ Stop 9 GHz

Date: 25.0CT.2011 15:00:36
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787.0MHz 30MHz-1GHz

1000.0
hHz

300 100.0

787.0MHz 1GHz-9GHz

@ *RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 50.13 dBpVv/m
Ref 110 dBuvV/m “Att 10 dB SWT 50 ms 3.589743590 GHz
110
| 100
1 PK]
oo
D1 82.24 dB* TDF
—80
—70
—60

3DB

10

Start 1 GHz 800 MHz/ Stop 9 GHz

Date: 25.0CT.2011 15:01:58

TRA-007383-01-W-US1 Page 47 of 80



AMPLIFIER GAIN — CONDUCTED — DOWNLINK

Ambient temperature
Relative humidity
Supply voltage
Channel number

42%

22°C

+110Vac
See test results

Signal Generator

TRL916

EUT

— |

Cable & Attenuator

Radio Laboratory

Spectrum

Analyser

The EUT was set up as shown above. The signal generator level was increased in steps of 1dB till
compression point was reached, wherein there was no corresponding increase in output for a known
increase in input. The level on the signal generator was noted along with the output level. The input
was then increased by 10dB and the corresponding output level was recorded. The system was

calibrated for any losses, the gain and output power were calculated and produced below.

Results:
Signal Input g:bt&u; Level at Conducted Gain after
Frequency Generator Cable Att Spectrum Gain Output 10dB input
. enuator .
(MHz) input level Loss loss Analyser (dB) Power level increase
(dBm) (dB) (dB) (dBm) (dBm) (dB)
728.7 -45 0.17 30.39 2.08 77.64 32.47 67.67
742.5 -47 0.24 3041 2.98 80.63 33.39 70.54
756.3 -47 0.26 30.41 3.05 80.72 33.46 70.75
Notes:  The signal generator input was increased by 10dB and the level of the output signal was remeasured.

Test equipment used:

Actual
Ty_pe of Make_r/ Model No Serial No TRaC Ref Equipment
Equipment Supplier No
Used
Spectrum Rohde & Schwarz FSU46 100021/046 UH281 X
Analyser
Attenuator N/A N/A N/A CIN EQ0 X
Attenuator Bird N/A N/A 220 X
Cable TRaC N/A N/A UH271 X
Cable TRaC N/A N/A UH272 X
Cable TRaC N/A N/A UH270 X
Signal Generator | Rohde & Schwarz Vector Signal 255812 REF916 X
Generator
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AMPLIFIER INTERMODULATION SPURIOUS EMISSIONS — CONDUCTED — DOWNLINK

Ambient temperature

Relative humidity
Supply voltage

Sig Gen
TRL254

Sig Gen
TRL176

22°C
42%
+110Vac

Sig Gen
TRL UH297

Combiner

Radio Laboratory

EUT

+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 31dB.

Results:
RF Input Frequency Highest Intermodulation Product Level Limit
(MHz) (dBm) (dBm)
728.7 742.5 756.3 -14.76 @ 746.506MHz -13
Sweep data is shown on the next page.
Test equipment used:
Actual
Type of Make_r/ Model No Serial No TRaC Equipment
Equipment Supplier Ref No Used
Spectrum R&S FSU46 100021/046 UH281 X
Analyser
Signal Generator | Rohde & Schwarz SMBV100a 255812 REF916 X
Signal Generator Marconi 2042 119388/080 TRL176 X
Signal Generator Marconi 2042 119562/021 TRL254 X
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Intermodulation Close View

“RBW 10 kHz

Marker 1 [T1 ]

VBW 30 kHz 28.32 dBm
Ref 40 dBm *Att 10 dB SWT 1 s 727 .996794872 MHz
40 Offget 31(dB Markgr 2 [T1]]
28.35 dBm
1 3
| 20 742 .500000000 MHz
Markgr 3 [T1]]
2¢.30 dBm
MAXH - 003208129 ML
20 B LVL
Markdr 4 [T1]]
-17.38 dBm
10 7TH6 02561026
—0O
—-10
D1 -13 ¢iBm — -13dBm
e 38 Limit
—-20
| JJ k |
-50
-60

Center 742.5 MHz

Date: 27.0CT.2011 11:21:35

10 MHz/

Intermodulation Wide View

“RBW 100 kHz

Span 100 MHz

Marker 1 [T1 ]

VBW 300 kHz 28.40 dBm
Ref 40 dBm “Att 10 dB SWT 50 ms 728.076923077 MHz
40 Offgset 31 |dB Markgr 2 [T1(]
2¢.35 dBm
| 50 1 3 742 500000000 MHz
Markgr 3 [T1](]
i Py 28.36 dBm
o &2 cosoading
LvVL
Markgr 4 [T1(]
-14.76 dBm
10 74650641 56 H
-0
- 10: _
D1 -13 ¢iBm A — ]_-3qu
308 Limit
+-20:
e}
b Aol pabi MMM AN AN il Mo
+--50:
-60
Center 742.5 MHz 50 MHz/ Span 500 MHz

Date: 27.0CT.2011 11:22:30

The above plots show that all products (designated by %) are below the spurious limit.
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Ref

10

dBm

Intermodulations Scan 9kHz-150kHz

“RBW 1 kHz
VBW 3 kHz

*Att 10 dB SWT 145 ms

Marker 1 [T1 ]
-30.49 dBm
35.211538462 kHz

10

OfF:

dB

—0

s
)

o

D1 -13

—-20

—-30

I —

1 i

Al A
&anwwww VTN

PR

—-70

-90

Start 9 kHz

14.1 kHz/

Date: 27.0CT.2011 11:38:54

@

Intermodulations Scan 150kHz-30MHz

“RBW 10 kHz

Stop

150 kHz

Marker 1 [T1 ]

LVL

3DB

LVL

VBW 30 kHz -32.67 dBm
Ref 10 dBm “Att 10 dB SWT 300 ms 14.500961538 MHz
10 Offset 31(dB Markgr 2 [T1|]
-39.86 dBm
Lo 49.043269231 MHz
10
D1 -13 {iBm
—-20
— 30 1
2
—-40
-50
nm
R s
—-70
—-80
-90

Start 150 kHz

2.985 MHz/

Date: 27.0CT.2011 11:41:29
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Intermodulations Scan 30MHz-1GHz

*RBW 100 kHz

Marker 1 [T1 ]

VBW 300 kHz 28.34 dBm
Ref 40 dBm *“Att 10 dB SWT 100 ms 729.519230769 MHz
40 Offset 31|dB Markgr 2 [T1](]
28.36 dBm
| 30 123 743.509615385 MHz
arkdr 3 [T1]|]
1 PK 2¢.37 dBm
- soooodene
B LVL
~10
—0:
—-10
D1 -13 diBm
308
—-20
—-30
s L TR AP TUR Y AT TY IR ORI ol llMur sty
—-50
-60

Start 30 MHz

97 MHz/

Stop 1 GHz

Date: 27.0CT.2011 11:43:36
Intermodulations Scan 1GHz-5GHz
@ *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -32.26 dBm
Ref 10 dBm *Att 10 dB SWT 400 ms 1.480769231 GHz
10 Offset 31 |dB Markgr 2 [T1(]
-4¢.21 dBm
| o 2.224358974 GHz
1 PK]
10 LVL
D1 -13 diBm
--20
30 -
l :
--40 A
3DB
NTa— A RVE N TP R PPV Y YY1 P WP MR
--60
--70
--80
-90

Start 1 GHz

400 MHz/

Date: 27.0CT.2011 11:45:18
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Intermodulations Scan 5GHz-9GHz

® “RBW 100 KHz Marker 1 [T1 ]
VBW 300 kHz -48.55 dBm
Ref 10 dBm “Att 10 dB SWT 400 ms 6.628205128 GHz
10 Off§et 31|[dB
| o [ A
1 PK|
A I L
D1 -13 ¢iBm
-20
-30
I--40
1 308
kEQ PO | PP P N . A Ly Loa I N 1 1 Ml
S NN e Tl vy Y A% Ty S o= AR T Lo S
I--60
--70
+-80
-90
Start 5 GHz 400 MHz/ Stop 9 GHz

Date: 27.0CT.2011 11:46:58
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AMPLIFIER MODULATED CHANNEL TEST — CONDUCTED — DOWNLINK

Ambient temperature = 22°C Radio Laboratory
Relative humidity = 42%
Supply voltage = +110Vac

Channel number See test results

— |

Signal Generator EUT Cable & Attenuator Spectrum
Analyser

TRLUH281

This test was performed to show that the amplifier does not alter the input signal in any way. The input
signal was set beyond compression point and modulated with different schemes given below. The

plots show the signal measured at the signal generator (black) and the signal measured at the output
of the EUT (blue).

Note: The cables and attenuators had the following losses.
1. Cable and attenuator losses between EUT and spectrum analyser were about 30.5dB

2. Cable loss between signal generator and EUT was about 0.5dB
3. See Table below for 99% Power Occupied Bandwidth

Results:
Operational Occupied Bandwidth for each LTE signal used (MHz)
Channel
64-QAM 1.4MHz 64-QAM 5MHz 64-QAM 10MHz
Bottom 1.089743 4.479166 8.926282*
Middle 1.089743 4.479166 64-QAM 15MHz
Top 1.089743 4.471153 13.397435"
Notes:

=

For each type of signal, the most appropriate filter was enabled, which was just wide enough to pass the signal
2. Entries marked * and * were centred at 751.5MHz and 737MHz respectively, please refer plots that follow

Test Equipment Used:

Actual
Ty_pe Of Make_r/ Model No Serial No TRaC Ref Equipment
Equipment Supplier No
Used
Spectrum R&S FSU46 100021/046 UH281 X
Analyser
Signal Generator Agilent E4438C N/A N/A X
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728.7MHz Signal Generator and EUT deviation set to 64-QAM 1.4MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 10.78 dBm
Ref 40 dBm “Att 10 dB SWT 22.5 s 728.235256410 MHz
40 Offget 31|dB OBW |1.089743590 MHz
Temp |1 [T1 OgwW]
30 .78 dBm
748.155128205 MHz
1 PK Temp [2 [T1 oBw]
VIEW | P
20 - LVL
749.244871795 MHz
2 PK| 1
MAXH Y
10 I] 2
o
--10
3DB
-20
50 In
-60
N
Center 728.7 MHz 200 kHz/ Span 2 MHz
Date: 2.NOV.2011 10:34:34
730.5MHz Signal Generator and EUT deviation set to 64-QAM 5MHz
® *RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 6.76 dBm
Ref 40 dBm “Att 10 dB SWT 56 s 732.134615385 MHz
40 Offfet 31|[dB OBW |4.479166667 MHz
Temp |1 [T1 ogw]
-30 4.58 dem|(FW
748.264423077 MHz
1 PK Temp (2 [T1 OBW]
VIEW | S2E AR
20 - LVL
732.743589744 MHz
1A .
T1

i byl gy ol

B e R R e e T

Center 730.5 MHz 500 kHz/ Span 5 MHz

Date: 2.NOV.2011 11:04:10
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742.5MHz Signal Generator and EUT deviation set to 64-QAM 1.4MHz

@ *“RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 11.63 dBm
Ref 40 dBm *Att 10 dB SWT 22.5 s 742 .349358974 MHz
40 Offget 31 |dB OBW [1.089743590 MHz

Temp (1 [T1 Oogw]
| 30 .38 dBm
741 .955128205 MHz

1 PK

Temp (2 [T1 OW]

20 &5
743.044871795

T2

MHz

| 10 m ] T 1y Ll I il
0

M
M sl ddibbah

—-50

-60

Center 742.5 MHz 200 kHz/ Span 2

Date: 2.NOV.2011 10:42:27

MHz

742.5MHz Signal Generator and EUT deviation set to 64-QAM 5MHz

LvL

@ “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 6.36 dBm
Ref 40 dBm “Att 10 dB SWT 56 s 742.259615385 MHz
40 Offfet 31[dB OBW [4.479164667 MHz

Temp |1 [T1 OBW]

|2 .80 dBm

740.25641(0256 MHz

1 PK Temp 2 [T1 OHW]

VIEw | oo So-dB
744.735576923 MHz

2 PK|

MAXH

LvVL

oty

T2

MMMMWWM

\

|

3DB

\

Center 742.5 MHz 500 kHz/ Span 5 MHz

Date: 2.NOV.2011 12:05:31
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756.3 MHz Signal Generator and EUT deviation set to 64-QAM 1.4MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 11.78 dBm
Ref 40 dBm “Att 10 dB SWT 22.5 s 755.835256410 MHz
40 Offget 31|dB OBW |1.089743590 MHz
Temp |1 [T1 OBW]
—30; -54 dBm
795.75512¢205 MHz
1 PK Temp |2 [T1 OBW]
VIEW | 1o 0
20 LVL
N 746.844871795 MHz
BIER
T1
1o o T N R T2

--10 'IH

- .JM.

Center 756.3 MHz 200 kHz/ Span 2 MHz

Date: 2.NOV.2011 10:50:33

754.5MHz Signal Generator and EUT deviation set to 64-QAM 5MHz

@ *“RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 6.10 dBm
Ref 40 dBm *Att 10 dB SWT 56 s 753.538461538 MHz
40 Offget 31|dB OBW [4.471153846 MHz
Temp |1 [T1 OBwW]
30 .04 dBm

792.25641(0256 MHz

1 PK Temp 2 [T1 OBW]
VIEW | 29 AD.
20 i LVL
746.727564103 MHz
2 PK]
MAXH
R A bl A s,
3DB

R e e

|
0 '

Center 754.5 MHz 500 kHz/ Span 5 MHz

Date: 2.NOV.2011 12:12:12
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751.5MHz Signal Generator and EUT deviation set to 64-QAM 10MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 4.64 dBm
Ref 40 dBm *Att 10 dB SWT 115 s 750.474358974 MHz
40 Offsget 31 |dB OBW [8.926282051 MHz
Temp |1 [T1 OgW]
—30 -72 dBm

747.028846154 MHz
Temp |2 [T1 O8W]
g

20 - LVL
795.955128205 MHz

1 PK
VIEW
VAXH

T2

N HE

—-50

Center 751.5 MHz 1 MHz/ Span 10 MHz

Date: 2.NOV.2011 13:15:19

737.0MHz Signal Generator and EUT deviation set to 64-QAM 15MHz

@ “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 2.81 dBm
Ref 40 dBm “Att 10 dB SWT 225 s 740.108974359 MHz
40 Off$et 31[dB 0BW 13.39743%897 MHz
Temp |1 [T1 OBW]
~30 -1.78 dBm
730.301282051 MHz
1 PK Temp |2 [T1 OBW]
VIEW | PR
20 - LVL
743.698717949 MHz
2 PK]
L 10
1
T2
T1 ™ r
Lo JM”WWWW“’IUM Ark g Lol A.Lkmvmvj. hvkvlw..vh A
10
/ \ 3DB

- \

—-50

-60

Center 737 MHz 2 MHz/ Span 20 MHz

Date: 2.NOV.2011 12:25:14

The above plots depicting the output waveshape show no measurable distortion visible when
compared to the input signal.

TRA-007383-01-W-US1 Page 58 of 80



AMPLIFIER SPURIOUS EMISSIONS — CONDUCTED — DOWNLINK

Ambient temperature

Relative humidity
Supply voltage

Signal Generator

TRL176

= 24C Radio Laboratory
= 0,
o5% Test Signal = CW
= +110Vac
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 all 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

Atleast 43 + 10 log P dB

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

Results:
MEASURED ATTENUATOR & EMISSION
FREQUENCY FREQ. LEVEL CABLE LOSSES LEVEL LIMIT
RANGE (MHz) (dBm) (dB) (dBm) (dBm)
9kHz — 9GHz No Significant Emissions Within 20dB of Limit -13
Test equipment used:
Actual
Type of Make_r/ Model No Serial No TRaC Equipment
Equipment Supplier Ref No Used
Spectrum Rohde & Schwarz FSU46 100021/046 UH281 X
Analyser
Cable TRaC N/A N/A UH271 X
Cable TRaC N/A N/A UH272 X
Signal Generator | Rohde & Schwarz Vector Signal 255812 REF916 X
Generator
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Date:

=
el
=

Date:

728.7MHz 9kHz-150kHz

“RBW 1 kHz Marker 1 [T1 ]

VBW 3 kHz -27.36 dBm
Ref 10 dBm ALt 10 dB SWT 145 ms 51.028846154 kHz
10 Offget 31 |dB
.
--10 w -13dBm

D1 -13 ¢iBm < .
Limit line
—-20
—-30 /F
|40
n ‘ 30B
—-50
%A,’LAMWJ ILMA’J L.mn}\ WETRITal U BN Nl\f\l e pd A ANl
~ A i W ERa v i v AAdav (i
—-70
—-80
-90
Start 9 kHz 14.1 kHz/ Stop 150 kHz
24.0CT.2011 10:57:21
728.7MHz 150kHz-30MHz

“RBW 10 kHz Marker 1 [T1 ]

VBW 30 kHz -49.21 dBm
Ref 10 dBm * ALt 10 dB SWT 300 ms 150.000000000 kHz
10 Offset 31 |dB
s,
--10 oL -13dBm

D1 -13 dBm T
Limit line

—-20:
—-30
40

—-80

-90

Start 150 kHz 2.985 MHz/ Stop 30 MHz

24.0CT.2011 10:57:47
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728.7MHz 30MHz-1GHz

“RBW 100 kHz
VBW 300 kHz

Ref 40 dBm *Att 10 dB SWT 100 ms

Marker 1 [T1 ]
32.99 dBm
729.519230769 MHz

40 Offset 31 |dB

—10

LVL

—0

—-10

D1 -13

-13dBm

Mool
AL

Start 30 MHz 97 MHz/

Date: 24.0CT.2011 10:58:19

728.7MHz 1GHz-5GHz

“RBW 100 kHz
VBW 300 kHz

Ref 10 dBm “Att 10 dB SWT 400 ms

Stop 1 GHz

Marker 1 [T1 ]
-34.47 dBm
1.455128205 GHz

10 Offget 31(dB

—Or

—-10

D1 -13

Limit line

-13dBm

VL
l

My

3DB

WMW

bl
A4 T4

Start 1 GHz 400 MHz/

Date: 24.0CT.2011 10:58:57
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728.7MHz

5GHz-9GHz

“RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]

-48.27 dBm

Ref 10 dBm *Att 10 dB SWT 400 ms 5.121794872 GHz
10 Offget 31(dB
o
VAXH
--10 _
D1 -13 diBm 1= l.3d.Bf.T'l
Limit line
-20
-30
--40
1 3DB
MMMWMVWWWWWVWWWMWW '
-60
-70
--80
-90
Start 5 GHz 400 MHz/ Stop 9 GHz
Date: 24.0CT.2011 10:59:24
742.5MHz 9kHz-150kHz
® *RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz -29.47 dBm
Ref 10 dBm *Att 10 dB SWT 145 ms 51.028846154 kHz
10 Offget 31(dB
o
1 PK]
MAXH
--10 -
D1 -13 {iBm VL 1_3d_Br_n
Limit line
-20
-30 I
--40
’ 3DB
-50
1{1,@’%«/1..‘1 n/\.f\.n»./l‘l .n[\.M‘Il‘ MM Aol o Al o aa PrP PR T
T MR A LA "R T L Tl TR TV S T VLTV PATE
-70
--80
-90
Start 9 kHz 14.1 kHz/ Stop 150 kHz
Date: 24.0CT.2011 12:01:01
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742.5MHz 150kHz-30MHz

® *RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz -47.35 dBm
Ref 10 dBm “Att 10 dB SWT 300 ms 150.000000000 kHz
10 Off$et 31|dB
L o [ A
1 PK]
MAXH
10 . -13dBm
D1 -13 ¢iBm «— L
Limit line
-20
-30
3DB
Al Lo
ML
Walandipol st M b ooreonfoi ot Al ]
--70
-80
-90
Start 150 kHz 2.985 MHz/ Stop 30 MHz
Date: 24.0CT.2011 12:01:30
742.5MHz 30MHz-1GHz
@ *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 33.82 dBm
Ref 40 dBm “Att 10 dB SWT 100 ms 743.509615385 MHz
40 Off}et 31|dB 1
| 30 [ A
1 PK
MAXH
20 LVL
-10
-0
| 10 -13dBm
D1 -13 diBm P
I Limit line
--20
--30
fﬁﬁthﬁk&dlﬂ/uU@uwJvMﬂMAFUAUUWJMAyu/JJMMQJNUVﬁﬁJ“MAAHJANMWMHAMVUJ/ Lt Lo ey
--50
-60
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 24.0CT.2011 12:02:24
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Date:

=y
)

Date:

742.5MHz 1GHz-5GHz

*RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
-30.46 dBm

Ref 10 dBm “Att 10 dB SWT 400 ms 1.480769231 GHz
10 Offgset 31(dB Markgr 2 [T1]|]
-42.62 dBm
Lo 2.224358974 GHz
—-10
D1 -13 diBm < -13dBm
Limit line
—-20
1
—-30
--40 2
y
30B
N N T W WMWMAL if\nn.‘ Aliba s 4 D 4ok
AR AT Yoot ~ gl MR e na
—--60
—-70
—-80
-90
Start 1 GHz 400 MHz/ Stop 5 GHz
24.0CT.2011 12:03:19
742.5MHz 5GHz-9GHz
*“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -48.62 dBm
Ref 10 dBm “Att 10 dB SWT 400 ms 5.500000000 GHz
10 Offset 31 |dB
»
--10
D1 -13 ¢iBm Lk
--20
--30
--40
3DB

—-60

—-70

—-80

-90

Start 5 GHz 400 MHz/

24.0CT.2011 12:03:51
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756.3MHz 9kHz-150kHz

*RBW 1 kHz
VBW 3 kHz
SWT 145 ms

®

Ref 10 dBm *Att 10 dB

Marker 1 [T1 ]
-33.66 dBm
51.028846154 kHz

10 Offget 31|dB

Y

—-10

-13dBm

D1 -13

—=-20

—-30

3DB

4 A

b

—=70

s AR A Al L aa
M MU LSA AV IVARVUATAS Sdv, M

) 1y a1\
W U

—-80

-90

Start 9 kHz 14.1 kHz/

Date: 24.0CT.2011 12:05:10

756.3MHz 150kHz-30MHz

“RBW 10 kHz
VBW 30 kHz

Ref 10 dBm *Att 10 dB SWT 300 ms

Stop 150 kHz

Marker 1 [T1 ]
-47 .76 dBm
150.000000000 kHz

10 OfFF 31|dB

—0

—-10

D1 -13

“

Limit line

-13dBm

—-20

—-30

3DB

| 1

v

—-70

-90

Start 150 kHz 2.985 MHz/

Date: 24.0CT.2011 12:10:12
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756.3MHz 30MHz-1GHz

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 34.21 dBm
Ref 40 dBm *Att 10 dB SWT 100 ms 757 .500000000 MHz
40 Offfet 31|dB 1
| 30
1 PK]
n
20 LVL
—10
—O
1o . -13dBm
D1 -13 diBm < N
208 Limit line
—-20
-30 ,
-50
-60
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 24.0CT.2011 12:10:50
756.3MHz 1GHz-5GHz
® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -31.97 dBm
Ref 10 dBm *Att 10 dB SWT 400 ms 1.512820513 GHz
10 Offset 31|dB
Lo
1 PK]
AxH I I L -13dBm
D1 -13 ¢iBm <«— P
Limit line
—-20
—-30 1
--40
3DB

e W.WL o A N g A IPPRI VRIS I

Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 24.0CT.2011 12:11:23
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756.3MHz 5GHz-9GHz

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -48.63 dBm
Ref 10 dBm *Att 10 dB SWT 400 ms 7.538461538 GHz
10 Offset 31 |dB
Lo
MAXH
-1 L -13dBm
D1 -13 ¢iBm .
Limit line
—-20
—-30
—-40
% 30B
IPRGIA oA I Ly AT Mg
—-60
—-70
—-80
-90
Start 5 GHz 400 MHz/ Stop 9 GHz

Date: 24.0CT.2011 12:11:42
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AMPLIFIER SPURIOUS EMISSIONS — RADIATED — DOWNLINK

Ambient temperature

Relative humidity
Conditions
Supply voltage
Supply Frequency

Spectrum
Analyser/
Receiver

22°C
46%
ALSR
+110Vac
N/A

Test Signal =

[

Cw

Unused Ports
Terminated

%—m( «— | Eur
3m <= 1GHz
Pre Amp  Antenna 3m > 1GHz
>1GHz

Signal Generator
TRL916

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 P dB

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

Results:
FREQUENCY FREQ. MEAS. CABLE ANT FIELD CALCULATED LIMIT
RANGE (MH2) RX. LOSS FACTOR | STRENGTH EIRP (dBm)
(dBuv) (dB) (dBpv/m) (dBm)
30MHz — 9GHz No Significant Emissions Within 20dB of Limit. -13
Test equipment used:
Actual
Type Of Make_r/ Model No Serial No TRaC Equipment
Equipment Supplier Ref No
Used
Horn Emco 3115 9010-3580 138 X
Spectrum R&S FSU46 100021/046 UH281 X
Analyser
Pre Amplifier HP 8449B 3008A016 572 X
Signal Generator Marconi 2042 119388/080 176 X
Antenna York CBL611/A 1618 UH191 X
Receiver R&S ESVS10 825892/006 UHO04 X
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728MHz 30MHz-1GHz

300 100.0 1000.0
WHz

728MHz 1GHz-9GHz

® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 49.29 dBuv/m

Ref 110 dBpVv/m “Att 10 dB SWT 50 ms 5.474358974 GHz

110

| 100

=y
el

MAXH

~90

D1 82.24 dB* TDF

80

~70

~60

3DB

R YT 7Y™ L) APPATSTger AT WS PR ey et

30

20

10

Start 1 GHz 800 MHz/ Stop 9 GHz

Date: 25.0CT.2011 14:23:42
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742.5MHz 30MHz-1GHz

742.5MHz 1GHz-9GHz

® “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 50.46 dBuv/m

Ref 110 dBpv/m *Att 10 dB SWT 50 ms

7.179487179 GHz

110

—100

=y
]

oo

D1 82.24 dB*

—70

—60

—20

10

Start 1 GHz 800 MHz/

Date: 25.0CT.2011 14:24:14
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757MHz 30MHz-1GHz

=
)
=

Date:

100.0 1000.0
MHz

757MHz 1GHz-9GHz

“RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 49.91 dBpv/m
Ref 110 dBuv/m *Att 10 dB SWT 50 ms 2.730769231 GHz

110

—100

D1 82.24 dB* TDF

[ WMWMWW% T VT T

10

Start 1 GHz 800 MHz/ Stop 9 GHz

25.0CT.2011 14:30:35
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ANNEX A

PHOTOGRAPHS
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Photograph 1: Setup for radiated tests

Photograph 2: Setup for conducted tests

TRA-007383-01-W-US1 Page 73 of 80



ANNEX B

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

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

MODEL(s) vs IDENTITY - []

ALTERNATIVE TRADE NAME DECLARATION(S) - [1]

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

TECHNICAL DESCRIPTION - X]

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

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

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

PCB TRACK LAYOUT - T [
- Rx []
- PSU []
- AUX [

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

USER INSTALLATION / OPERATING INSTRUCTIONS - [X]
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ANNEX C

EQUIPMENT CALIBRATION
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TRaC Ref Equipment Manufacturer : Calibr_ation DL_Je Fc_)r

Number Type Calibrated Period Calibration
UHO03 Receiver R&S 13/01/2011 12 13/01/2012
UH04 Receiver R&S 14/12/2010 12 14/12/2011
UH191 Bilog Chase 08/11/2010 24 08/11/2012
UH253 1m Cable N type TRAC 01/03/2011 12 01/03/2012
UH254 1m Cable N type TRAC 01/03/2011 12 01/03/2012
UH269 1m Cable N type TRAC 01/03/2011 12 01/03/2012
UH270 1m Cable N type TRAC 01/03/2011 12 01/03/2012
UH271 1.5m Cable N type TRAC 01/03/2011 12 01/03/2012
UH272 1.5m Cable N type TRAC 01/03/2011 12 01/03/2012
UH273 2m Cable N type TRAC 01/03/2011 12 01/03/2012
UH274 2m Cable N type TRAC 01/03/2011 12 01/03/2012
UH281 Spectrum Analyser R&S 10/02/2011 12 10/02/2012
UH288 1m Cable N type N/A 01/03/2011 12 01/03/2012
UH293 K-Type Cable Megaphase 24/11/2010 12 24/11/2011
UH378 3M Cable TRaC 01/03/2011 12 01/03/2012
L139 1-18GHz Horn EMCO 14/09/2011 24 14/09/2013
N/A Vector Signal Generator Agilent 03/02/2010 24 03/02/2012
L176 Signal Generator Marconi 07/10/2011 12 07/10/2012
L572 Pre Amp Agilent 24/11/2010 12 24/11/2011
L664 3M Cable TRaC 01/03/2011 12 01/03/2012
REF916 Vector Signal Generator R&S 13/12/2010 12 13/12/2011
L254 Signal Generator Marconi 15/12/2010 12 15/12/2011

TRA-007383-01-W-US1

Page 77 of 80



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 - TRACUH120) = 2.18dB
Uncertainty in test result (Equipment — TRACO05) = 1.08dB
Uncertainty in test result (Equipment — TRAC479) = 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 - TRACUH120) = 119ppm
Uncertainty in test result (Equipment — TRACO05) = 0.113ppm
Uncertainty in test result (Equipment — TRAC479) = 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 TRAC479) Up to 8.1GHz = 3.31dB
Uncertainty in test result (Equipment TRAC479) 8.1GHz — 15.3GHz = 4.43dB
Uncertainty in test result (Equipment TRAC479) 15.3GHz — 21GHz = 5.34dB
Uncertainty in test result (Equipment TRACUH120) 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%

[12] Power Line Conduction

Uncertainty in test result = 3.4dB
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[13] Spectrum Mask Measurements

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

[14] Adjacent Sub Band Selectivity

Uncertainty in test result = 1.24dB

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

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

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

[18] Receiver Threshold

Uncertainty in test result = 3.23dB

[19] Transmission Time Measurement

Uncertainty in test result = 7.98%
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