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EQUIPMENT UNDER TEST:
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Private Land Mobile Repeater

600MHz Band Uplink 38.14 dB
700MHz Band Uplink 30.56 dB
700MHz Band Downlink 30.77 dB
600MHz Band Uplink -68.55 dBm
700MHz Band Uplink -61.42 dBm
700MHz Band Downlink +6.78 dBm
600MHz Band Uplink -30.41 dBm
700MHz Band Uplink -30.86 dBm

700MHz Band Downlink +37.64 dBm
Not Applicable

Not Applicable, Wideband

+110Vac
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APPLICANT'S SUMMARY

EQUIPMENT UNDER TEST (EUT): MBF-T-7-8-19
EQUIPMENT TYPE: Private Land Mobile Repeater
PURPOSE OF TEST: Class Il Permissive Change
TEST SPECIFICATION(S): FCC RULES CFR 47, Part 27
TEST RESULT: COMPLIANT Yes [X]
No [1]
APPLICANT’'S CATEGORY: MANUFACTURER X]
IMPORTER []
DISTRIBUTOR []
TEST HOUSE [1]
AGENT [1]
APPLICANT'S CONTACT PERSON(s): Mr J Divall
E-mail address: Jon.divall@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: United Kingdom
TEST LABORATORY: TRaC Telecoms & Radio, Skelmersdale
UKAS ACCREDITATION No: 0971
TEST DATE(s): 23" — 25" February 2011
TEST REPORT No: TTR-004391WUS1
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EQUIPMENT TEST / EXAMINATIONS REQUIRED

1. 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.

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

3. Product Use: Private Land Mobile Repeater

4. Emission Designator(s): F3E, FOW, GXW, G7W, DXW, F1D

5. Temperatures: Ambient (Tnom) 20°C

6. Supply Voltages: Vhom +110Vac

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

7. Equipment Category: Single channel [X]
Two channel [1]
Multi-channel []
8. Channel Bandwidth: Narrowband [1]
Wideband X]
9. Test Location TRaC Telecoms & Radio
Skelmersdale [X]
Hull [1]
10. Modifications made during test program No modifications were performed.

System description:

The MBF-T-7-8-19 is bi directional repeater covering four bands in the uplink direction and three bands in the
downlink direction. This report covers the uplink bands covering the frequency ranges 698 MHz — 716 MHz, 776
MHz — 787MHz. The downlink bands are wideband and cover the frequency ranges 728 MHz — 757 MHz.

The MBF-T-7-8-19 also contains uplink bands covering the frequency ranges 824 MHz — 849MHz and 1850MHz

— 1910MHz and downlink bands covering the frequency ranges 869 MHz — 894MHz and 1930MHz — 1990MHz.
The results for these bands can be found in TRaC Telecoms & Radio test report TTR-001973WUSL.
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COMPLIANCE TESTS

AMPLIFIER GAIN — CONDUCTED — PART 2.1046 — UPLINK

Ambient temperature
Relative humidity

Supply voltage

Channel number

20°C
58%

+110Vac
See test results

— |

Radio Laboratory

Signal Generator EUT Cable & Attenuator Spectrum
IFR 3413 Analyser
TRLUH281
600 MHz Band
Signal Input Level at Output Cable Conducted Gain after
Frequency Generator Cable Spectrum & Attenuator Gain Output 10dB input
MHz input level Loss Analyser loss dB Power level increase
dBm dB dBm dB dBm dB
698.000 -66.70 0.23 -30.41 0.3 36.84 -30.09 26.97
707.000 -68.30 0.25 -30.72 0.3 38.14 -30.41 28.25
716.000 -67.80 0.26 -31.05 0.3 37.28 -30.78 27.44
Notes: 1. The signal generator input was increased by 10dBs and the level of the output signal

remeasured.

700 MHz Band

Signal Input Level at Output Cable Conducted Gain after
Frequency Generator Cable Spectrum & Attenuator Gain Output 10dB input
MHz input level Loss Analyser loss dB Power level increase
dBm dB dBm dB dBm dB
776.000 -60.20 0.23 -30.94 0.3 29.74 -30.69 19.86
742.500 -61.20 0.22 -31.06 0.2 30.56 -30.86 20.68
787.000 -62.80 0.22 -31.21 0.2 31.99 -31.03 22.10
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 IFR 3413 341001/261 N/A X
ATTENUATOR AXELL N/A N/A N/A X
ATTENUATOR SPINNER 745357 D37224 UH225 X
CABLE TRaC N/A N/A UH273 X
CABLE TRaC N/A N/A UH274 X

TTR-004391WUS1
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AMPLIFIER INTERMODULATION SPURIOUS EMISSIONS — CONDUCTED — PART 2.1053— UPLINK

Ambient temperature

Relative humidity
Supply voltage

Sig Gen
TRL176

Sig Gen
TRLUH105

24°C
56%
+110Vac

Radio Laboratory

Combiner

Sig Gen
IFR 3413

110Vac

Analyser

EUT —— L 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.

Uplink RF Input Frequency Highest Intermodulation Product Level Limit
Band (MHz) (dBm) (dBm)
Wiz | 6980 | 7100 | 7160 Wi 20 06 of it 13
Wb | 7760 | 7196 | 7870 WA 20 6B of Limit. 13
Cross Band
707 | 7815 | 8365 | 1880.5 NO Slanilcant Emissions 13

TTR-004391WUS1
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Test equipment used for intermodulation test

iy | e, | wooeme | seaLne | REFNo | EoUPMENT
PO R&S FSU46 200034 UH281 X
CENS o MARCONI 2042 119388/080 176 X
et IFR 3413 341001/261 N/A X
CENS o MARCONI 2023 112224/040 UH105 X
COMBINER AXELL N/A N/A N/A X
ATTENUATOR AXELL N/A N/A N/A X
ATTENUATOR SPINNER 745357 D37224 UH225 X
CABLE TRaC N/A N/A UH253 X
CABLE TRaC NIA N/A UH254 X
CABLE TRaC N/A N/A UH269 X
CABLE TRaC NIA N/A UH273 X
CABLE TRaC N/A N/A UH274 X
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Intermodulation Inband — 600MHz Band

Date: 24_FEB.2011 14:12:02

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -37.02 dBm
Ref O dBm *Att 10 dB *SWT 100 ms 697 .985576923 MHz
0 Offset 0.3 dB Markgr 2 [T1(]
-37-12 dBm
—-10 710.0048071692 MHz
D1 -13 diBm Markgr 3 [T1 1]
1L 1P -37.01 dBm
MAXH —-_20 60144230 ML
—-30
1 2 3
—--40
—-50
—-60
—-70
—-80
—-90
-100
Center 707 MHz 2.5 MHz/ Span 25 MHz

LVL

3DB

The above plot shows that no products fall within 20 dB of the spurious limit.
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Intermodulation Wideband — 600MHz Band

® RBW 100 kHz Marker 3 [T1 ]
VBW 300 kHz -37.10 dBm
Ref 0 dBm “Att 10 dB “SWT 100 ms 717.568910256 MHz
0 OFffget 0.3 dB Markdr 1 [T1
L 697985574
D1 -13 diBm Markge 2 [T117

Markgr 4 [T1[]

-100

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 24.FEB.2011 14:12:33

® RBW 100 KHz Marker 1 [T1 ]
VBW 300 kHz 73.18 dBm

Ref 0 dBm Att 10 dB SWT 400 ms 2.826923077 GHz

1 -13 ¢iBm

-100

Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 24.FEB.2011 14:12:51

@ RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -73.74 dBm

Ref 0 dBm Att 10 dB SWT 500 ms 8.597756410 GHz

o Offfet 0.3 dB

D1 -13 diBm

T
DML AR AL N A s A Pk guoduBians Aot shdbafdpirtns)

-100

Start 5 GHz 500 MHz/ Stop 10 GHz

Date: 24.FEB.2011 14:13:02

The above plot shows that there are no products outside the bands.
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Intermodulation Inband — 700MHz Band

LVL

3DB

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -37.08 dBm
Ref O dBm *Att 10 dB *SWT 200 ms 775.987179487 MHz
0 Offgset 0.3 dB Markgr 2 [T1|]
-37-.52 dBm
| _10 7719 .000000000 MH=z
D1 -13 diBm Markdr 3 [T1 ]
1 PK -37.66 dBm
MAXH _—20 _f\’l 202001 2 MMLI
—-30
1 2 3
v
o I I I
—-50
—-60
—-70
Ao PN s A P gh-p N4 AAM A AP LA
—-80
—-90
-100
Center 781.5 MHz 2 MHz/ Span 20 MHz

Date: 24.FEB.2011 14:17:23

The above plot shows that no products fall within 20 dB of the spurious limit.
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Intermodulation Wideband — 700MHz Band

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -37.15 dBm
Ref 0 dBm “Att 10 dB “SWT 200 ms 775.987179487 MHz
0 Offget 0.3 dB Marke
L va
D1 -13 {iBm Markdr 3
Marke
4
A Al AL it A N fl,AdmA Uil el
-100
start 30 MHz 97 MHz/ Stop 1 GHz

Date: 24.FEB.2011 14:18:01

® “RBW 100 KHz Marker 1 [T1 ]
VBW 300 kHz
Ref 0 dBm Att 10 dB SWT 400 ms 3.743
o oOfffet 0.3 ds
L (5]
D1 -13 ¢iBn
RS PR um“NWWVA¢Wqule¢nwuﬂkv¢jLi)u\hﬂkh»uMVVWIAJ b Aty gy
-100
Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 24.FEB.2011 14:18:33
@ RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz ~73.99 dBn
Ref 0 dBm Att 10 dB SWT 500 ms 5.088141026 GHz
o oOfffet 0.3 dB
L (e
1 -13 ¢iBm
1 P
X
T VA g g AL AT A A g~ A i A bt bt
-100
Start 5 GHz 500 MHz/ Stop 10 GHz

Date: 24.FEB.2011 14:18:49

The above plot shows that there are no products outside the bands.
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Intermodulation Inband — Cross Band

® *RBW 500 kHz Marker 1 [T1 ]
VBW 2 MHz -34.78 dBm
Ref O dBm *Att 10 dB SWT 15 ms 706.570512821 MHz
0 Offgset 0.3 dB Markgr 2 [T1|]
-35%.56 dBm
10 780.689102564 MHz ||IEH
D1 -13 diBm Markdyr 3 [T1 ]
1 PK -31.92 dBm
MAXH |- Q36 Q04 154 MLl
-20 1 LVL
Markgr 4 [T1|]
-33.21 dBm
3 a
_‘Sf ] Y T-880AAgT7 IS O
4 v
v -
—-4p
—-5D
3DB
—-6D}
N AL AR AR AN i A AR S S A b AL S L
—-80
—-90
-100
Center 1.2875 GHz 125 MHz/ Span 1.25 GHz

Date: 24.FEB.2011 14:26:25

The above plot shows that no products fall within 20 dB of the spurious limit.
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Intermodulation Wideband — Cross Band

® RBW 500 kHz Varker 4 [T1 ]
VBW 2 MHz
Ref 0O dBm “Att 10 dB SWT 10 ms
0 offfet 0.3 dB
- b1 -13 {iBm varkds 2 £T1ly
[ N L
Markqr 3 [T1|]
-3{.94 dBm
4
i ﬂ
hes [ A L A " s
W Ay m b L’ AL
100
Start 30 MHz 97 WHz/ Stop 1 GHz
Date: 24.FEB.2011 14:27:06
1

® “RBW 500 KkHz Marker 1 [T
VB 2 WHz

Ref 0 dBm ALt 10 dB SWT 40 ms

o Offset o dB

L [e]
1 -13 ¢iBm

- T A K

Pl Al A M ARV > AN g o

-100

Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 24.FEB.2011 14:27:39

@ RBW 500 kHz Marker 1 [T1 ]
VBW 2 MHz 53

Ref 0 dBm Att 10 dB SWT 50 ms
0 offfet 0.3 a8
L [e]
1 -13 ¢iBm
R
1
I PRI SWTVRTI TYRTRTSNN PRRWEITE TSRS 3 AT L Wiy ol Jur A
100
Start 5 GHz 500 MHz/ Stop 10 GHz

Date: 24.FEB.2011 14:27:50

The above plot shows that there are no products outside the bands.
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Intermodulation Wideband — Cross Band

RBW 500 kHz Marker 1 [T1 ]
VBW 2 MHz .25 dBm

Ref 0 dBm “Att 10 dB SWT 50 ms 2.339743590 GHz

0 OFffget 0.3 dB

D1 -13 ¢iBm

1
NS Y BRIV P SRS Y VY7o FUYY) VT ! AT PP Ul TPYWT S TRV N, WV v

100
start 10 GHz 500 MHz/ Stop 15 GHz
Date: 24.FEB.2011 14:28:03
® “RBW 500 KkHz Marker 1 [T1 ]
VBW 2 MHz 68.55 dBn
Ref 0 dBm Att 10 dB SWT 50 ms 18.701923077 GHz

0 Offfet 0.3 dB

=
%

Start 15 GHz

Date: 24.FEB.2011 14:28:16

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

500 MHz/ Stop 20 GHz

TTR-004391WUS1
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TRANSMITTER TESTS

AMPLIFIER MODULATED CHANNEL TEST — CONDUCTED - Part 2.1049— UPLINK

Ambient temperature
Relative humidity

Supply voltage

Channel number

Signal Generator

24°C

56%

+110Vac

See test results

Radio Laboratory

EUT Spectrum

]

Cable & Attenuator

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, 10MHz wide LTE in the 600MHz and 700 MHz bands.

The plots show the signal measured at the signal generator and the signal measured at the output of the EUT.

Note: The cables and attenuators had the following losses.

1. Cable and attenuator between EUT and spectrum analyser 0.3dB
2. Cable between signal generator and EUT 0.3dB

Modulation Frequency Of Operational
Type 698.000 707.000 716.000 776.000 742.500 787.000
2.5 kHz FM 10.128 kHz | 10.128 kHz | 10.128 kHz | 10.128 kHz | 10.128 kHz | 10.128 kHz
5 kHz FM 15.256 kHz | 15.256 kHz | 15.256 kHz | 15.256 kHz | 15.256 kHz | 15.256 kHz
LTE 8.942 MHz 8.958 MHz 8.942 MHz 8.958 MHz 8.942 MHz 8.942 MHz
EQEFPEMCEET s'\J?ﬁElFé’R MODEL No SERIAL No REF No EQAlE;pEA[/?EINT
P v FSU46 200034 UH281 X
GESN'SQQTLOR IFR 3413 341001/261 N/A X
ATTENUATOR BIRD 8308-200 N/A 103 X
ATTENUATOR BIRD 830-100-N N/A 222 X
CABLE TRaC N/A N/A UH273 X
CABLE TRaC N/A N/A UH274 X

TTR-004391WUS1 Page 17 of 85




698.0MHz FM deviation set to 2.5kHz, Input — Black Trace, Output - Blue Trace

rker 1 [T1 ]
97 dBm

= T
LI
L
| |
f\ I
WWWWW N VA u‘%ﬂw

707.0MHz FM deviation set to 2.5kHz, Input — Black Trace, Output - Blue Trace

ﬁs/ RI ker 1 [T1 ]
VBW 1 kHz -37.46
Ref -20 dBm ALt 10 dB SwT
=
s
-
P S N A A A A S I -,
vien |
ooooooooooooo
L

0

i | |
e Pt
WW‘\( UV i MW Y ol h o

44444444444444

716.0MHz FM deviation set to 2.5kHz, Input — Black Trace, Output - Blue Trace

rker 1 [T1 ]
65 dBm

By <~
H <
HE -
HE X2
T T
—
—

(T RGN T A I Vkﬂﬁ%ﬁg‘%&

nnnnnnnnnnnnnnnnnnnnnnnnnn

The above plots show no significant distortion visible when compared to the input signal.
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776.0MHz FM deviation set to 2.5kHz, Input — Black Trace, Output - Blue Trace

VBW
SWT
1 e
view |
ﬂ ﬂ
|

HHHHHHHHHHHHHHHHHHHHHHHHHH

742.5MHz FM deviation set to 2.5kHz, Input — Black Trace, Output - Blue Trace

® R ker 1 [T1 ]
VBW 1 kHz 37.53 dBm
Ref -20 dBm Att 10 dB SWT 450 ms 781.500000000 MHz
20 0BW khz
1 PK
ViEw |
N
B I J‘ J ]\
Ll N
m ' ﬁ
afeif el Lo 20, Mjﬂk W nujpxxn PN ITOLEN N, T
SRR ] v AT S & DR
-120
enter 781.5 MMz 4 kWz/  Span 40 kHz

787.0MHz FM deviation set to 2.5kHz, Input — Black Trace, Output - Blue Trace

rker 1 [T1 ]
-37.7

By < -
Hl 5o
| 2
T T
—
—

o “‘
ol T ]
FS
ao%
3
N
3
3
N
£
E
L |
[—
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=T
£>
S?

44444444444444

Date: 24.FEB.2011 09:23:27

The above plots show no significant distortion visible when compared to the input signal.
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698.0MHz FM deviation%et to 5kHz, Input — Black Trace, Output - Blue Trace

rker 1 [T1 ]
-47.69

—
—

| 1

[ Ll

| ] M
@’fﬁwﬁuh\[hﬂ AP L Ry
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Date: 24.FEB.2011 09:14:21

707.0MHz FM deviation%et to 5kHz, Input — Black Trace, Output - Blue Trace

1T
48.1

ooooooooo

—
——
—
—

m W
-120
Center 707 MHz

AAAAA

1

I
mﬂ%} 4
Center 716 MHz

AAAAA

Date: 24.FEB.2011 09:15:54

The above plots show no significant distortion visible when compared to the input signal.
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776.0MHz FM deviation set to 5kHz, Input — Black Trace, Output - Blue Trace

rker 1 [T1 ]
-48.17 d

= o

[ N

LW T

L 'l
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44444444444444

Date: 24.FEB.2011 09:27:22

742.5MHz FM deviation set to 5kHz, Input — Black Trace, Output - Blue Trace

er 1 [T1 ]
48.28
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LRI T T
L 'Hl
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il b )
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Date: 24.FEB.2011 09:24:48

The above plots show no significant distortion visible when compared to the input signal.
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RBW 3t

00 Hz

Marker 1 [T1 ]

698.0MHz LTE Modulati%?, Input — Black Trace, Output - Blue Trace

VBW 1

KkHz

Ref -40 dBm “Att 5 dB SWT 115 s
o CETE
remp
[~ 696 .52884
1 PK Temp |2
e
745471153846 WHz
2 i
L -
WW-WWMW A v Mﬁ
I Lot Aotk ol A sl o0
ZWMWW A gttt huy
%:
Y
F-a
-1
110
Center 701 MHz 1 MHz/ Span 10 MHz

Date: 24.FEB.2011 10:32:57

RBW 3¢

00 Hz

Marker 1 [T1 ]

707.0MHz LTE Modulati%?, Input — Black Trace, Output - Blue Trace

vBW 1

kHz

Ref -40 dBm ALt 5 dB SWT 115 s
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7 N
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e LA 1 AT T
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o
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Center 707 MHz

Date: 24.FEB.2011 10:38:36

716.0MHz LTE Modulation, Input — Black Trace, Output - Blue Trace
@

Ref -40 dBm

‘At 5

1 WMHz/

dB

RBW 3t
VBW 1
SWT 1

00 Hz
KkHz
15 s

Span 10 MHz

Marker 1 [T1 ]
70.43 dBm
709.618589744 MHz

-40

OBW |8.942301692 MHz
Temp (1 [T1

den {IEN

1 PK

7q8.51282(513
Temp (2

Hz

=y <
HE ©

717.455128205 MHz

1 i
IR VTR XY TWTSPT EXRV TR Y P YT PR YT J‘;‘Wr
Z[,L«u.w A AL AR O LA i “'”“1\

=

Center 713 MHz

Date: 24.FEB.2011 10:45:48

1 MHz/

Span 10 MHz

The above plots show no significant distortion visible when compared to the input signal.
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RBW 300 Hz Marker 1 [T1 ]

776.0MHz LTE Modulati%?, Input — Black Trace, Output - Blue Trace

VBW 1 kHz -73.87 dBn

Ref -40 dBm “Att 5 dB SWT 115 s 776.000000000 MHz

40 OBW |8.95833}333 MHz
Temp |1 [T1 Ofw

7{a 52884

1 PK Temp |2 [T1 OBW]

vie a
wa_asrargasy iz

B -

L

’ MWWWMM vl T “”’”““']

Aovtpolbo b gl 1 fanpli bbb A \/\T‘W“M\

Center 779 MHz 1 MHz/ Span 10 MHz

Date: 24.FEB.2011 10:11:29

RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz
Ref -40 dBm Att 5 dB SWT 115 s 785

742.5MHz LTE Modulati%?, Input — Black Trace, Output - Blue Trace

) OBW [8.9423
Temp |1 [T1 Ofw

| 7
777.04487.
1 PK Temp |2 [T1 OBW]
iew
745987179487 Wz
2 P
L T2

TN

- ’YWJWNMVA“ Y TP FRRIE NN TR v M‘]

?MWMMMMAM WRTYR SRITITTE Y T W"’\\

Center 781.5 MHz 1 WMHz/ Span 10 MHz

Date: 24.FEB.2011 10:23:01

787.0MHz LTE Modulation, Input — Black Trace, Output - Blue Trace
@

RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 69.21 dBm
Ref -40 dBm “Att 5 dB SWT 115 s 784.560897436 M

“a0 OBW |8.94230
Temp (1 [T1

76
7105288441
1 PK Temp |2 [T1

768.471153846 |

Al T e v '\'\WA“MW*‘WM

Al

=y <
HE ©
“

Center 784 MHz 1 MHz/ Span 10 MHz

Date: 24.FEB.2011 10:27:36

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

AMPLIFIER SPURIOUS EMISSIONS — CONDUCTED — Part 2.1053 — UPLINK

Ambient temperature = 20°C Radio Laboratory
Relative humidity = 45%
Supply voltage = +110Vac
. Spectrum
Signal Generator EUT
I Analyser
IFR 3413 TRLUH281
Cable & Attenuator

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

(10logPuwats) — (43+10l0g (P wats * 1000)) = LIMIT =-13 dBm

RESULTS

600 MHz Band

FREQUENCY EUT EMISSION MEASURED | ATTEN& CABLE | \occon i EVEL | LMIT
RANGE FREQ FREQ. LEVEL LOSSES (dBm) (dBm)
(MHz2) (MHz) (dBm) (dB)
100kHz - 20GHz No Significant Emissions Within 20 dB of the limit -13
700 MHz Band
FREQUENCY FERUET EMISSION MEASURED | ATTEN& CABLE | \icc o8 EVEL | LMIT
RANGE Q FREQ. LEVEL LOSSES (dBm) (dBm)
(MHz) (MHz) (dBm) (dB)
100kHz - 20GHz No Significant Emissions Within 20 dB of the 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 AEROFLEX 3413 341001/261 N/A X
ATTENUATOR BIRD 8308-200 N/A 103 X
ATTENUATOR BIRD 830-100-N N/A 222 X
CABLE TRaC N/A N/A UH273 X
CABLE TRaC N/A N/A UH274 X
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Conducted emissions 698.0MHz 100kHz — 30MHz

® RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz dBm

Ref 0 dBm Att 25 dB SWT 300 ms kHz

D1 -13 ¢iBm

fout,

-100

b g A A At i b bl e e 4 il
-~ A P v Lad s bl [

Start 100 khHz 2.99 MHz/ Stop 30 MHz

Date: 23.FEB.2011 11:39:57

Conducted emissions 698.0MHz 30MHz — 1GHz

® *RBW 100 kHz Marker 2 [T1 ]
VBW 300 KHz 2

Ref 0 dBm Att 5 dB SWT 100 ms

o Varkdr 1 [T1]1

30.33 dBm
L 698.429487179 wHz [IEM
1 -13 ¢iBm

W Ao SRl wwmwwmmw

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 23.FEB.2011 11:39:42

Conducted emissions 698.0MHz 1 — 5GHz

® RBW 100 kHz Varker 1 [T1 ]
VBW 300 kHz 75.20 dBm
Ref 0 dBm Att 5 dB SWT 400 ms 1.788461538 GHz
)
L LAl
1 -13 ¢iBm
1 P
[AXH

Wb TY VISP FLSPRPR METIRG N IR REY) R IRT R AR Mo A i

Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 23.FEB.2011 11:40:13
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Conducted emissions 698.0MHz 5 — 10GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz
Ref 0 dBm “ALt 5 dB SWT 500 ms
0
L (Al
[~ 1
sl ALl Al W PO i, At fassunta lntobutd
Start 5 GHz 500 MHz/ Stop 10 GHz
Date: 23.FEB.2011 11:40:28
Conducted emissions 698.0MHz 10 — 15GHz
® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 7
Ref 0 dBm ALt 5 dB SWT 500 ms
5
L [A]
1 -13 ¢iBm
AR KAV UA A s A A Fodo N Al s sl bl
-100
Start 10 GHz 500 MHz/ Stop 15 GHz
Date: 23.FEB.2011 11:40:44
Conducted emissions 698.0MHz 15 — 20GHz
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 75.35 dBm
Ref 0 dBm ALt 5 dB SWT 500 ms 16.314102564 GHz
5
L (Al
1 -13 ¢iBm
1 P

<

ST R RFTIY NPNT A ATTRVRYOR IS PPN WORTPTY | PR DT yY IR

-100

Start 15 GHz 500 MHz/ Stop 20 GHz

Date: 23.FEB.2011 11:40:59
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Conducted emissions 707.0MHz 100kHz — 30MHz
® o 10

Marker 1 [T1 ]

-66.31 dBm
Ref 0O dBm Att 25 dB SWT 300 ms 100.000000000 kHz
o
L [ B
D1 -13 (iBm
M el gtsacts M ALt oy gkl bl gt i eposasdy
-100
Start 100 kHz 2.99 MHz/ Stop 30 MHz
Date: 23.FEB.2011 11:37:25
Conducted emissions 707.0MHz 30MHz — 1GHz
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -30.64 dBm
Ref 0 dBm “ALt 5 dB SWT 100 ms 707.756410256 MHz
) Markdr 2 [T1[]
-63.04 dBm
L 744855769231 MHz
At A A A b WMMW bt
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 23.FEB.2011 11:37:38
Conducted emissions 707.0MHz 1 — 5GHz
@ RBW 100 kHz Marker 1 [T1
VBW 300 kHz =7
Ref 0 dBm ALt 5 dB SWT 400 ms 2.698717949 C
5
L (Al
1 -13 ¢iBm

s bl b P e Jo ey g af el o NJMPNL il I

-100

Start 1 GHz 400 MHz/

Date: 23.FEB.2011 11:37:52

TTR-004391WUS1
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Conducted emissions 707.0MHz 5 — 10GHz
® o 100

Ref 0 dBm “ALt 5 dB SWT 500 ms
0
L (Al
[~ 1
AL AL s AN A VAU AL AL A i Forsond
Start 5 GHz 500 MHz/ Stop 10 GHz
Date: 23.FEB.2011 11:38:14
Conducted emissions 707.0MHz 10 — 15GHz
® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 75.72 dBm
Ref 0 dBm ALt 5 dB SWT 500 ms 14.206730769 GHz
5
L [A]
1 -13 ¢iBm
[~ 1
{TRYTH ¥ Ayt " AN T FYYPR TP PPN M TP ) ORI
-100
Start 10 GHz 500 MHz/ Stop 15 GHz
Date: 23.FEB.2011 11:38:34
Conducted emissions 707.0MHz 15 — 20GHz
® RBW 100 kHz
VBW 300 kHz
Ref 0 dBm ALt 5 dB SWT 500 ms
5
L (Al
1 -13 ¢iBm
1 P
[~ 1
T v o e v OV R TS AN Ry
-100
Start 15 GHz 500 MHz/ Stop 20 GHz

Date: 23.FEB.2011 11:38:46

TTR-004391WUS1 Page 28 of 85



Conducted emissions 716.0MHz 100kHz — 30MHz
® o 10

Marker 1 [T1 ]

-65.37 dBm

Ref 0 dBm Att 25 dB SWT 300 ms 147 .916666667 kHz
0
L =
L
Mwlhuxlmul Aot gt bt sl A etk | bbbt sl 1o
) bty Y ¥ b s
Start 100 kHz 2.99 MHz/ Stop 30 MHz
Date: 23.FEB.2011 11:36:59
Conducted emissions 716.0MHz 30MHz — 1GHz
® “RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz 1.01 dBm
Ref 0 dBm ALt 5 dB SWT 100 ms 9231 MHz
) Markdr 1 [T1[]
30.93 dBm
L 717.083333333 iz |IEN
1 -13 ¢iBm
1
A
Mo A AL A S s g APAR A ALk MMW
-100
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 23.FEB.2011 11:36:47
Conducted emissions 716.0MHz 1 — 5GHz
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 74.48 dBm
Ref 0 dBm ALt 5 dB SWT 400 ms 2.333333333 GHz
5
L (Al
1 -13 ¢iBm
1 P

Start 1 GHz 400 MHz/

Date: 23.FEB.2011 11:36:25

Stop 5 GHz
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Conducted emissions 716.0MHz 5 — 10GHz
® o 100

Marker 1 [T1 ]
4.

Ref 0 dBm “ ALt 5 dB SWT 500 ms 7.
o
L L]
o1 15 Jon
[ i
R SRS SFPPEIR NP FRTIRTY IO WP TR P |
“100
Start 5 GHz 500 MHz/ Stop 10 GHz
Date: 23.FEB.2011 11:36:10
Conducted emissions 716.0MHz 10 — 15GHz
® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 75.29 dBm
Ref 0 dBm ALt 5 dB SWT 500 ms 11.714743590 GHz
5
L L]
1 -13 ¢iBm
[~ 1
TRYYIN ST PRRSTIPTS 1A YR W UU R O Y NTRY P 1S SR 0 SRR T
-100
Start 10 GHz 500 MHz/ Stop 15 GHz
Date: 23.FEB.2011 11:35:52
Conducted emissions 716.0MHz 15 — 20GHz
® RBW 100 kHz  Marker 1 [T1 ]
VBW 300 kHz 74.09 dBm
Ref 0 dBm ALt 5 dB SWT 500 ms 18.060897436 GHz
5
L L]
1 -13 ¢iBm
1 Pl
X
[ T
i r M A A s IROETH FOTIRN IFTE B SO W o iih
-100
Start 15 GHz 500 MHz/ Stop 20 GHz

Date: 23.FEB.2011 11:35:37
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Conducted emissions 776.0MHz 100kHz — 30MHz
® o 10

Marker 1 [T1 ]

-66.70 dBm
Ref 0 dBm Att 25 dB SWT 300 ms 100.000000000 kHz
o
L [e]
b1 13 fem
L it P DO YT YR YOO Y SO O R AT (X Y,
; v e Laamia
“100
Start 100 kHz 2.99 MHz/ Stop 30 MHz
Date: 23.FEB.2011 11:31:36
Conducted emissions 776.0MHz 30MHz — 1GHz
® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 30.89 dBm
Ref 0O dBm Att 5 dB SWT 100 ms 776.153846154 MHz
) REIE
54.49 dem
L 734.855769231 wHz [N
1 -13 ¢iBm
1
>
[~ W
ot T e Y i u«ﬁ«f ¥ PN AN
-100
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 23.FEB.2011 11:31:51
Conducted emissions 776.0MHz 1 — 5GHz
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 75.14 dBm
Ref 0O dBm Att 5 dB SWT 400 ms
o
[ (Al
1 -13 ¢iBm
1 P
I
[~ 1
b AV A A A AR i W) IO IR NPT ORI
-100
Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 23.FEB.2011 11:32:40
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Conducted emissions 776.0MHz 5 — 10GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 5.62 dBm
Ref 0 dBm “ ALt 5 dB SWT 500 ms 9.078525641 GHz
o
L (Al
o1 15 fon
[ 1
b gt Ao i s e AR o AL
_100
Start 5 GHz 500 MHz/ Stop 10 GHz
Date: 23.FEB.2011 11:33:26
Conducted emissions 776.0MHz 10 — 15GHz
® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 5
Ref 0 dBm ALt 5 dB SWT 500 ms
5
L L]
1 -13 ¢iBm
[~ 1
TR bt tbtieng ol il PPV PR AN PIVE T o ]
100
Start 10 GHz 500 MHz/ Stop 15 GHz
Date: 23.FEB.2011 11:33:40
Conducted emissions 776.0MHz 15 — 20GHz
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 75.16 dBm
Ref 0 dBm ALt 5 dB SWT 500 ms 16.097756410 GHz
5
L (Al
1 -13 ¢iBm
1 P
X
[~ 1
W WM IWVRANY ISV R R RIV PR YRt eVl v
100
Start 15 GHz 500 MHz/ Stop 20 GHz

Date: 23.FEB.2011 11:33:54
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Conducted emissions 781.5MHz 100kHz — 30MHz

® RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz -67.14 dBm

Ref 0 dBm Att 25 dB SWT 300 ms 100.000000000 kHz

D1 -13 ¢iBm

MW Mt g bl tngd it A g sl bbb st L sl
T T Ay

- LAaAn

-100

Start 100 khHz 2.99 MHz/ Stop 30 MHz

Date: 23.FEB.2011 11:31:21

Conducted emissions 781.5MHz 30MHz — 1GHz

® “RBW 100 kHz
VBW 300 kHz

Ref 0 dBm Att 5 dB SWT 100 ms

o Varkdr 1 [T1]1
39.99 dBm
782.371794872 wHz [N

1 -13 ¢iBm

3
j

:

i
Al
£

{

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 23.FEB.2011 11:31:09

Conducted emissions 781.5MHz 1 — 5GHz

® RBW 100 KHz Varker 1 [T1 ]
VBW 300 kHz 76.09 dBm
Ref 0O dBm Att 5 dB SWT 400 ms 1.871794872 GHz
5
[ (Al
1 -13 ¢iBm
1 P
A
1
P N e am L e T, A aen
-100
Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 23.FEB.2011 11:30:54
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Conducted emissions 781.5MHz 5 — 10GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -75.66 dBm

Ref 0 dBm “Att 5 dB SWT 500 ms 9.13461! GHz
o
L. (Al

D1 -13 {iBm

1

PATRPYITY (WP Lol A LAFMIAAD| b btk ol U 1
-100
Start 5 GHz 500 MHz/ Stop 10 GHz

Date: 23.FEB.2011 11:30:41

Conducted emissions 781.5MHz 10 — 15GHz

® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 74.43 dBn
Ref 0 dBm Att 5 dB SWT 500 ms 12.035256410 GHz
o
L LAl
1 -13 ¢iBm
1 Py
e
[ T
P 1 EOVORYE POTY W an«»xI TRPRTY A PRI 1Y AN A ot
-100
Start 10 GHz 500 MHz/ Stop 15 GHz
Date: 23.FEB.2011 11:30:26
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 75.31 dBm
Ref 0 dBm Att 5 dB SWT 500 ms . 6410 GHz
o
L (Al
1 -13 ¢iBm
1P
[AXH

Start 15 GHz 500 MHz/ Stop 20 GHz

Date: 23.FEB.2011 11:30:09
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Conducted emissions 787.0MHz 100kHz — 30MHz

® RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz -65.03 dBm

Ref 0 dBm Att 25 dB SWT 300 ms 100.000000000 kHz

D1 -13 ¢iBm

S

-100

Start 100 khHz 2.99 MHz/ Stop 30 MHz

Date: 23.FEB.2011 11:26:20

Conducted emissions 787.0MHz 30MHz — 1GHz

® “RBW 100 kHz
VBW 300 kHz

Ref 0 dBm Att 5 dB SWT 100 ms
o Varkdr 1 [T1]1

31.07 dem
L 788.589743590 wHz [N

1 -13 ¢iBm
1
2

bou Al Lk o s At AL LUM LTIV YW
-100
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 23.FEB.2011 11:27:46

Conducted emissions 787.0MHz 1 — 5GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -74.61 dBm
Ref 0 dBm Att 5 dB SWT 400 ms 1.878205128 GHz
o
L LAl
1 -13 ¢iBm
1P
[AXH]

froatmu .,.M FTIINRU CAPRTTGY 'WPY RN EYTREM W YWVIRYY TORP TN M PV

-100

Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 23.FEB.2011 11:28:16
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Conducted emissions 787.0MHz 5 — 10GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -75.26
Ref 0 dBm “ALt 5 dB SWT 500 ms 7.852564103 GHz
0
L (Al
[ 1
(TIPSVIRYS PO ST [WTMTON, PIVGRTS DRV WS 00 [ RTUPN TR VSRV TP
Start 5 GHz 500 MHz/ Stop 10 GHz
Date: 23.FEB.2011 11:28:44
Conducted emissions 787.0MHz 10 — 15GHz
® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 75.07 dBm
Ref 0 dBm ALt 5 dB SWT 500 ms 14.006410256 GHz
5
L [A]
1 -13 ¢iBm
e k. T AT RV ARSI WP PRURYR M IPRTING YRTYP RIS NTRYRITEY R TN e
-100
Start 10 GHz 500 MHz/ Stop 15 GHz
Date: 23.FEB.2011 11:29:04
Conducted emissions 787.0MHz 15 — 20GHz
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 74.88 dBm
Ref 0 dBm ALt 5 dB SWT 500 ms 2 Gl
5
L (Al
1 -13 ¢iBm
1 Pl
[ 1
g p A S A A Rl el ] AL ilhona
-100
Start 15 GHz 500 MHz/ Stop 20 GHz

Date: 23.FEB.2011 11:29:29
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TRANSMITTER TESTS

AMPLIFIER SPURIOUS EMISSIONS — RADIATED — Part 2.1053— UPLINK

Ambient temperature
Relative humidity
Conditions

Supply voltage
Supply Frequency

Spectrum
Analyser/
Receiver

15°C
45%
OATS
+110Vac
N/A

] Antenna : 3 Meter

v

EUT

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 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

600 MHz Band

FREQUENCY FREQ. MEAS. CABLE ANT FIELD CALCULATED LIMIT
RANGE (MH2) X. LOSS FACTOR | STRENGTH EIRP (dBm)
(dBuv) (dB) (dBuv/m) (dBm)
30MHz — 20 GHz No Significant Emissions Within 20 dB of Limit -13
700 MHz Band
FREQUENCY FREQ. MEAS. CABLE ANT FIELD CALCULATED LIMIT
RANGE (MH?) RX. LOSS FACTOR | STRENGTH EIRP (dBm)
(dBuv) (dB) (dBpv/m) (dBm)
30MHz — 20 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 RHODE &

ANALYSER SCHWARZ FSU46 200034 UH281 X
HORN EMCO 3115 9010-3580 138 X
HORN FLANN 20240-20 322 300 X

PRE AMPLIFIER HP 8449B 3008A016 572 X
SIGNAL

GENERATOR IFR 3413 341001/261 N/A X

ANTENNA YORK CBL611/A 1618 UH191 X

TTR-004391WUS1

Page 37 of 85




Radiated emissions 698.0 MHz 30MHz — 1GHz

TRaC EMC Emissions Software . ERP

— T
+
-
,,_
A N |
/ [ I LT | A, PR
/ || s WO T Y J""-;‘,:. J .
o Ll el L R TVA 'vhflt. o et ridbisangid
1 AL L L
x w = m om v w0 w0 @ =

Memste Drive Eyq.: FEFILE

Sample Wembers:  none
Mode/Contin/Aren: EV
Mo State:
Enginees:
Date/Time:
Job Busher :
L datenna § r
® “RBW 100 kHz varker 1 [T1 ]
VB 100 KHz 41.80 dBpv/m
Ref 100 dBuV/m “Att 10 dB SWT 400 ms 1.250000000 GHz
00 Varkdr 2 [T1]1
20.34 depv/m
1 108711049 iz |WN
varkdr 3 [T1(1
1 PK
N PR P, __s0.64 deww/m
ToF
215

Al L ot WWMWMW

Center 3 GHz 400 MHz/ Span 4 GHz

Date: 23.FEB.2011 15:59:56

Radiated emissions 698.0 MHz 5 — 9GHz

® “RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 43.01 dBpV/m
Ref 100 dBuv/m “Att 10 dB SWT 400 ms 9.000000000 GHz
100
(Al
1 PK
o 1 82.2|dB*
TOF

A, e g, el
VIO PO TOTIN T WYY A T N Y g
s
o
Center 7 GHz 400 MHz/ Span 4 GHz

Date: 23.FEB.2011 16:00:20

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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Radiated emissions 698.0 MHz 9 — 13GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 48.39 dBpV/m
Ref 100 dBuv/m “Att 10 dB SWT 400 ms 12.032051282 GHz
100
(Al
1 PK -
T 1 82.2|dB*

0

Center 11 GHz 400 MHz/ Span 4 GHz

Date: 23.FEB.2011 16:00:38

Radiated emissions 698.0 MHz 13 — 18GHz

® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 53.72 dBUV/m
Ref 100 dBuV/m Att 10 dB SWT 500 ms 17.751602564 GHz
100
e
= b1 82.2|dB*
ToF
1

o

Center 15.5 GHz 500 MHz/ Span 5 GHz

Date: 23.FEB.2011 16:05:31

Radiated emissions 698.0 MHz 18 — 20GHz

® RBW 100 KHz Varker 1 [T1 ]
VBW 100 kHz 41.24 dBuv/m
Ref 100 dBuv/m ALt 10 dB SWT 200 ms 19.307692308 GHz
100
(Al
1 P
o 1 82.2|de*
ToF
1
1
[V VR WYV [V [T PPV BTV Y IPY Y
o
Center 19 GHz 200 MHz/ Span 2 GHz

Date: 23.FEB.2011 16:46:53

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

TTR-004391WUS1

Page 39 of 85



Radiated emissions 707.0MHz 30MHz — 1GHz

TRaC EMC Emissions Software - ERP

e
=

e A o B0

3 ML (Lo Wan

toms 19,18
2303, That Glohal i

Radiated emissions 707.0MHz 1 — 5GHz

® “RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 41.90 dBuV/m
Ref 100 dBuV/m “Att 10 dB SWT 400 ms 1.250000000 GHz
100 Varkdr 2 [T1]1
40.6§ dBuV/m
1.198717949 GHz
Varkdr 3 [T1[1
T P4 E .
Lo Y 3914 dsuv/m
TOF
51
20, ;
__1 L WWM‘M’W M
o M
o
Center 3 GHz 400 MHz/ Span 4 GHz

Date: 23.FEB.2011 15:59:18

Radiated emissions 707.0MHz 5 — 9GHz

® “RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 43.21 dBpV/m
Ref 100 dBuv/m “Att 10 dB SWT 400 ms 8.961538462 GHz
100
(Al
1 PK
o 1 82.2|dB*
TOF

1]
s
PR ITTPOTS A/WI‘
L ey e o
o
Center 7 GHz 400 MHz/ Span 4 GHz

Date: 23.FEB.2011 16:02:53

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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Radiated emissions 707.0MHz 9 — 13GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 48.94 dBuV/m
Ref 100 dBpV/m “ ALt 10 dB SWT 400 ms 12.012820513 GHz
100
(Al
PN
VAXH| 1 82.2(dB*
ror
1
" t~N"“““Wukhuy“ﬁ“MWWwﬁuv4~4hywwwmwnVVNquduN”VAJAJM”‘unuﬂﬂv”wiiﬂurN
0
Center 11 GHz 400 MHz/ Span 4 GHz
Date: 23.FEB.2011 16:02:19
Radiated emissions 707.0MHz 13 — 18GHz
® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz
Ref 100 dBuV/m ALt 10 dB SWT 500 ms
P
=
D1 82.2|dB*
ror
:
el [
Mﬂ’m M”"‘«MW\/\M» gy MA.M
o
Start 13 GHz 500 MHz/ Stop 18 GHz
Date: 23.FEB.2011 15:59:33
Radiated emissions 707.0MHz 18 — 20GHz
® RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 41.18 dBuv/m
Ref 100 dBpuV/m “ At 10 dB SWT 200 ms 19.285256410 GHz
100
(Al
PN
VAXH| 1 82.2(dB*
ToF
.
T
N R I TSRPERYY PRTVITE Caa e LR P (TR PR
o
Center 19 GHz 200 MHz/ Span 2 GHz

Date: 23.FEB.2011 16:42:40

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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Radiated emissions 716.0 MHz 30MHz — 1GHz

TRaC EMC Emissions Software - ERP

etk
=

[l

L Folaicy
Radiated emissions 716.0 MHz 1 — 5GHz
® “RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 41.48 dBuV/m
Ref 100 dBuv/m “Att 10 dB SWT 400 ms 1.250000000 GHz
100 Markdr 2 [T1]]1
40.4% dBuV/m
1.198717949 GHz
Markdr 3 [T1[]1
D1 82.2|dB* ,40'3 ”B“Y/“
ToF
213 D
b Mot
.ul. " AMWWWWWM\M
£
o
Center 3 GHz 400 MHz/ Span 4 GHz
Date: 23.FEB.2011 15:58:49
Radiated emissions 716.0 MHz 5 — 9GHz
® “RBIW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 43.50 dBuV/m
Ref 100 dBuv/m “Att 10 dB SWT 400 ms 8.884615385 GHz
00
1PN
VAXH D1 82.2|dB*
ToF
1 .
I } AN il s uhw e
VVMAN\JMIJJ&NML~M«uﬁﬂr“ﬁwv“A*‘w””A*”wwﬁm"
o
Center 7 GHz 400 MHz/ Span 4 GHz

Date: 23.FEB.2011 15:58:20

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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Radiated emissions 716.0 MHz 9 — 13GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 48.08 dBuV/m
Ref 100 dBpuVvV/m “ At 10 dB SWT 400 ms 11.974358974 GHz
100
(Al
PN
VAXH| 1 82.2(dB*
ror
1
[P AP T T " WWWW
o
Center 11 GHz 400 MHz/ Span 4 GHz
Date: 23.FEB.2011 16:04:35
Radiated emissions 716.0 MHz 13 — 18GHz
® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 52.63 dBuv/m
Ref 100 dBuvV/m ALt 10 dB SWT 500 ms 17.831730769 GHz
)
L&
D1 82.2|dB*
ror
1
T — s
o
Start 13 GHz 500 MHz/ Stop 18 GHz
Date: 23.FEB.2011 15:57:28
Radiated emissions 716.0 MHz 18 — 20GHz
® RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 38.93
Ref 100 dBuvV/m ALt 10 dB SWT 200 ms 18.730
)
(Al
1 P
AT 1 82.2|dB*
ror
.
bcaminaby Sty THVATW YV, St NTITE TER
o
Center 19 GHz 200 MHz/ Span 2 GHz

Date: 23.FEB.2011 16:46:06

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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Radiated emissions 776.0 MHz 30MHz — 1GHz

TRaC EMC Emissions Software . ERP

o Sy DA €8 0 i
£
w0
\ ¢ |
7 T L™ \ » T
ARERRCVLINNLTAN :
y Py ik w | AR VIR LB W S LD
100 l
x . = ®w m x @ = oo

Memste Drive Eyq.: FEFILE
Sample Wambie:
Wede/ContaufAr ey

Wod State
Engineer:
Date/Time:
e
L amrenns ¢ 2]
® “RBW 100 KHz Marker 1 [T1 1]
VBIW 100 kHz 41.32 dBuv/m
Ref 100 dBUV/m “Att 10 dB SWT 400 ms 1.250000000 GHz
100 Varkdr 2 [T1]1
40.21 dBuv/m
1198711949 Gz
Varkdr 3 [T1[1
1 P4
A 1 82.2|dB* —39.1,_dan/n,
TOF
22,

o

Center 3 GHz 400 MHz/ Span 4 GHz

Date: 23.FEB.2011 15:55:55

Radiated emissions 776.0 MHz 5 — 9GHz

®

“RBW 100 kHz
VBW 100 kHz

Marker 1 [T1 ]
42.83 dBuV/m

Ref 100 dBuv/m “Att 10 dB SWT 400 ms 8.910256410 GHz
100
1 PK
[WAXH D1 82.2|dB*
TOF
1
308
I Y TP AR ,}Mﬁ
DY FRVVATN P e AN,
o
Center 7 GHz 400 MHz/ Span 4 GHz

Date: 23.FEB.2011 15:56:20

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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Radiated emissions 776.0 MHz 9 — 13GHz

® RBW 100 kHz Marker 1 [T1 1]
VBW 100 kHz 47.79 dBpV/m
Ref 100 dBuv/m “Att 10 dB SWT 400 ms 11.987179487 GHz
100
(Al
1 PK .
H 1 82.2|dB*

o

Center 11 GHz 400 MHz/ Span 4 GHz

Date: 23.FEB.2011 16:09:54

Radiated emissions 776.0 MHz 13 — 18GHz

® “RBW 100 KHz Marker 1 [T1 ]
VBIW 300 kHz 52.90 dBUV/m
Ref 100 dBuV/m Att 10 dB SWT 500 ms 17.823717949 GHz
100
1
1 P
= b1 82.2|dB*
ToF
1
Al

o

Start 13 GHz 500 MHz/ Stop 18 GHz

Date: 23.FEB.2011 15:56:51

Radiated emissions 776.0 MHz 18 — 20GHz

® RBW 100 KHz Varker 1 [T1 ]
VBW 100 kHz 40.58 dBuv/m
Ref 100 dBuv/m Att 10 dB SWT 200 ms 19.227564103 GHz
00
(Al
1 P
T 1 82.2|dB*
Tor
1
v
CYPNTN | YPRRTYR SVRTIEY, 'Y S TRV Iy PV IPTIIRY: PRV
o
Center 19 GHz 200 MHz/ Span 2 GHz

Date: 23.FEB.2011 16:43:26

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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Radiated emissions 781.5 MHz 30MHz — 1GHz

TRaC EMC Emissions Software . ERP

ey e T e O3

Hod Sbate:
Enginear:
Date/Time:
ok Busber:

Radiated emissions 781.5 MHz 1 — 5GHz

® “RBW 100 kHz Marker 1 [T1 ]

VBW 100 kHz 42.18 dBuV/m
Ref 100 dBpuV/m “ALL 10 dB SWT 400 ms 1.250000000 GHz
100 Markdr 2 [T1]]
40.9% dBuV/m
119871949 Ghiz
Markdr 3 [T1[]
-
= L 022 5994 duv/n
o
713
2
I T T e e el
bl
0
Center 3 GHz 400 MHz/

Span 4 GHz

Date: 23.FEB.2011 15:55:31

Radiated emissions 781.5 MHz 5 — 9GHz
® “RBW 100 kHz Marker 1 [T1 ]

VBW 100 kHz 42.66 dBuv/m
Ref 100 dBuv/m “Att 10 dB SWT 400 ms 8.480769231 GHz
100
1 PK
[WAXH D1 82.2|dB*
TOF
1
308
ks dahi L o
M WMAA [y tihdafh/a A
o
Center 7 GHz 400 MHz/

Span 4 GHz

Date: 23.FEB.2011 16:10:11

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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Radiated emissions 742.5 MHz 9 — 13GHz

® RBW 100 kHz Marker 1 [T1 1]
VBW 100 kHz 47.79 dBpV/m
Ref 100 dBuv/m “Att 10 dB SWT 400 ms 11.987179487 GHz
100
(Al
1 PK .
H 1 82.2|dB*

o

Center 11 GHz 400 MHz/ Span 4 GHz

Date: 23.FEB.2011 16:09:54

Radiated emissions 742.5 MHz 13 — 18GHz

® “RBIW 100 KHz Marker 1 [T1 ]
VBW 300 kHz 52.90 dBuv/m
Ref 100 dBuv/m Att 10 dB SWT 500 ms 17.823717949 GHz
100
(el
o D1 82.2|dB*
TOF
1
Al
M’W‘W PRy
Mty | “‘“M\,Wwww
o
Start 13 GHz 500 MHz/ Stop 18 GHz
Date: 23.FEB.2011 15:56:51
® RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 40.51 dBuv/m
Ref 100 dBuv/m Att 10 dB SWT 200 ms 19.291666667 GHz
100
LAl
1 P
| 1 82.2|dB*
TOF
1
v
W
et Ml Aot ram AUy funbiponpirtrif
o
Center 19 GHz 200 MHz/ Span 2 GHz

Date: 23.FEB.2011 16:45:31

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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Radiated emissions 787.0 MHz 30MHz — 1GHz

TRaC EMC Emissions Software - ERP

it ety A e B (000 1
e

el Wumbsee : az4a91

Radiated emissions 787.0 MHz 1 — 5GHz

® “RBW 100 kHz Varker 4 [T1 ]
VBW 100 kHz 37.02 dBuv/m
Ref 100 dBuv/m “Att 10 dB SWT 400 ms 1.148717949 GHz
100 Warkqr 1 [T1]1
42.43 dBuv/m
1250000000 criz |
Markdr 2 [T1[]
1 Py ,
b1 82.2|dex - IAI),T dBuv/m
Markdr 3 [T1[]
40.41 dBuv/m| 1pr
r TozoasTITOS o
1
2v3
v
I M,/WVWN”“H MWMWW‘W
AR T
o
Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 23.FEB.2011 15:51:53
@ “RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 41.97 dBuV/m
Ref 100 dBuv/m “Att 10 dB SWT 400 ms 9.000000000 GHz
100
1 PK
[WAXH D1 82.2|dB*
ToF
308
PR TY R T ATSTIESS
{ibrapor i o sHe funt st A1
o
Start 5 GHz 400 MHz/ Stop 9 GHz

Date: 23.FEB.2011 15:52:16

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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Radiated emissions 787.0 MHz 9 — 13GHz

® RBW 100 kHz Marker 1 [T1 1]
VBW 100 kHz 47.91 dBpV/m
Ref 100 dBuv/m “Att 10 dB SWT 400 ms 12.852564103 GHz
100
(Al
1 PK .
H 1 82.2|dB*
TOF
1
v

o

Start 9 GHz 400 MHz/ Stop 13 GHz

Date: 23.FEB.2011 15:52:44

Radiated emissions 787.0 MHz 13 — 18GHz

® “RBIW 100 KHz Marker 1 [T1 ]
VBW 300 kHz 3
Ref 100 dBuv/m Att 10 dB SWT 500 ms
100
1
1 P
W D1 82.2|dB*
ToF
1
v
AckA Ly
WAy R IIRWYPW CYV W
o
Center 15.5 GHz 500 MHz/ Span 5 GHz
Date: 23.FEB.2011 16:08:54
® RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 39.85 dBuv/m
Ref 100 dBuv/m Att 10 dB SWT 200 ms 23
100
(Al
1 P
T 1 82.2|dB*
ToF
1
b Ao A i Kok s I PRI Frr—.
o
Center 19 GHz 200 MHz/ Span 2 GHz

Date: 23.FEB.2011 16:44:54

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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AMPLIFIER GAIN — CONDUCTED — PART 2.1046 — DOWNLINK

Ambient temperature
Relative humidity
Supply voltage
Channel number

23°C

37%

+110Vac

See test results

Radio Laboratory

Signal Generator Spectrum
Analyser
IFR3413 EUT [ ] TRLUH281
Cable & Attenuator
700 MHz Band
Signal Input Level at Output Cable Conducted Gain after
Frequency Generator Cable Spectrum | & Attenuator Gain Output 10dB input
MHz input level Loss Analyser loss dB Power level increase
dBm dB dBm dB dB
728.000 7.40 0.11 -3.27 40.60 30.04 37.33 20.04
742.500 7.10 0.23 -2.88 40.52 30.77 37.64 20.85
757.000 9.30 0.35 -3.44 40.52 28.13 37.08 18.13
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 IFR 3413 341001/261 N/A X
ATTENUATOR SPINNER 745357 D37224 UH225 X
ATTENUATOR AXELL 20dB N/A N/A X
CABLE TRaC N/A N/A UH253 X
CABLE TRaC N/A N/A UH254 X
CABLE TRaC N/A N/A UH271 X
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AMPLIFIER INTERMODULATION SPURIOUS EMISSIONS — CONDUCTED — PART 2.1053— DOWNLINK

Ambient temperature
Relative humidity
Supply voltage

Sig Gen
TRL105

Sig Gen
IFR3413

23°C
37%
+110Vac

Radio Laboratory

Combiner

Sig Gen
TRL176

110Vac

EUT 1]

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.

Downlink RF Input Frequency Highest Intermodulation Product Level Limit
Band (MHz) (dBm) (dBm)
700 728.000 | 737.692 | 757.000 -21.64 dBm @ 747.407 MHz -13

(E“;;Onsj 7425 881.5 1960 -18.10 dBm @ 2481.506 MHz -13
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Test equipment used for intermodulation test

iy | e, | wooeme | seaLne | REFNo | EoUPMENT
PO R&S FSU46 200034 UH281 X
CENS o MARCONI 2042 119388/080 176 X
et IFR 3413 341001/261 N/A X
CENS o MARCONI 2023 112224/040 UH105 X
COMBINER AXELL N/A N/A N/A X
ATTENUATOR AXELL N/A N/A N/A X
ATTENUATOR SPINNER 745357 D37224 UH225 X
CABLE TRaC N/A N/A UH253 X
CABLE TRaC NIA N/A UH254 X
CABLE TRaC N/A N/A UH269 X
CABLE TRaC NIA N/A UH273 X
CABLE TRaC N/A N/A UH274 X
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Intermodulation Inband — 700 MHz Downlink Band

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 32.85 dBm
Ref 40 dBm *Att 5 dB SWT 20 ms 727.996794872 MHz
40 Offget 40 ?_ dB Mark§r 2 [T1(]
, ,2 y 32.65 dBm
| 30 7H6. 955128205 MHz|(IEN
Markgr 3 [T1(]
1 I 33.19 dBm
MAXH |- | = 082223222 MLI
20 i LVL
MarKkgr 4 [T1(]
-22.79 dBm
10 TR 028840154 Mz
-0
—-10
D1 -13 dEm
3DB
——-20 4

et Mol

--40

—-50

-60

Center 742.5 MHz 5 MHz/ Span 50 MHz

Date: 24_FEB.2011 13:43:47

The above plot shows that all products (designated by ¥¢) are below the spurious limit.
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Intermodulation Wideband — 700 MHz Downlink Band

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 32.72 dBn
Ref 40 dBm “Att 5 dB SWT 100 ms 727.996794872 MHz
40 offfet 40l6 dB L Rrkdr 2 1
z 62 dBm
746956128205 Mz |IEN
Markdr 3 [T1(]

Markd

D1 -13 diBm
- 4

TTEAII, VTIPSV PP RYNTRTIL T SR ERpes WA ) U.M«W'J POSTRYO
-60
start 30 MHz 97 MHz/ Stop 1 GHz

Date: 24.FEB.2011 13:44:27

® “RBW 100 KHz Varker 2 [T1 ]
VBIW 300 kHz 29.25 dBm
Ref 40 dBm Att 5 dB SWT 400 ms 1.461538462 GHz

20 offfet 406 dB Varkdr  CT1]1
24.58 dBm

1.935807436 Ghiz |IEN

1 -13 ¢Bm

_ Y
” MJLN Mrau A WA AL ANy S by AR AL A

Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 24.FEB.2011 13:44:45

@ RBW 100 KHz Marker 1 [T1 ]
VBW 300 kHz 3

Ref 40 dBm ALt 5 dB SWT 500 ms

40 Offget 40/6 dB

[&]
D1 -13 ¢iBm

[~ 1

Aol Aol Ro i A N Whothngrabd oAbt o
-60

Start 5 GHz 500 MHz/ Stop 10 GHz

Date: 24.FEB.2011 13:45:00

The above plot shows that products outside the bands are below the limit
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Ref 40 dBm
1

Intermodulation Inband — Cross Band

*RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 37.43 dBm
*Att 5 dB SWT 130 ms 881.250000000 MHz

—3Q

4@ OFfsetY 40
A 4

6

dB

Markgr 2 [T1(] >
34.98 dBm
741 .666666667 MHz

Markgr 3 [T1]]
35%.98 dBm

—20

10960414866 gl

Markgr 4 [T1|]
-24.14 dBm

—10

1020009000 {

D1 |-13

¢iBm

A
L L,

YOO VTV SN RO V| e AT

—-50

-60

Start 700 MHz

Date: 24.FEB.2011 13:55:36

130 MHz/ Stop 2 GHz

LVL

3DB

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

Date:

Date:

The above plot shows that products outside the bands are below the limit

Intermodulation Wideband — Cross Band

RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz 34.86 dBm
Ref 40 dBm “Att 10 dB SWT 100 ms 743.509615385 MHz
]
40 Offsget 4016 dB arkqr 1 [T
dBm
863 4134 iz | NEW
L
D1 -13 {iBm
A aui Maporaaraghla AR s e bt st LM«WJ el
-60
start 30 MHz 97 MHz/ Stop 1 GHz
24.FEB.2011 13:58:05
RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz dBm
Ref 40 dBm Att 10 dB SWT 400 ms 1.961538462 GHz
40 Offget 4046 ¢ Markdr 2 [T1]1
19.32 dem
2.839743590 Ghiz|IEN
Markdr 3 [T1|]
-24.88 dBm
L
Markdqr 4 [T1|]
21.36 dBm
D1 -13 ¢iBm
[ 3
4 ]
m“wv.iu‘ Auablgg b i TR P PR R 1 PR WORYT NPT T PR e |
-60
Start 1 GHz 400 MHz/ Stop 5 GHz
24_FEB.2011 13:58:27
RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz
Ref 40 dBm Att 10 dB SWT 500 ms
40 Offset 40{6 dB
I
D1 -13 ¢iBm
AR A s a1 10 At e SO gL b A b s o
-60
Start 5 GHz 500 MHz/ Stop 10 GHz
24_FEB.2011 14:01:49
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Intermodulation Wideband — Cross Band

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -33.06 dBm

Ref 40 dBm “Att 10 dB SWT 500 ms 12.804487179 GHz

40 Offfet 40]6 dB

D1 -13 diBm

Start 10 GHz 500 MHz/ Stop 15 GHz

Date: 24.FEB.2011 14:02:04

® RBW 100 Kz varker 1 [T1 ]
VBW 300 kHz 31.77 dBm
Ref 40 dBm Att 10 dB SWT 500 ms 18.717948718 GHz
40 Offset 40{6 dB
I
ot
D1 -13 ¢iBm

L 1

Lttt Y TS AEWEATY N IMWMMW

-0

Start 15 GHz 500 MHz/ Stop 20 GHz

Date: 24.FEB.2011 14:02:20

The above plot shows that products outside the bands are below the limit
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TRANSMITTER TESTS

AMPLIFIER MODULATED CHANNEL TEST — CONDUCTED — Part 2.1049— DOWNLINK

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

Channel number See test results

Signal Generator EUT 4' iﬁzlc;;grrn

Cable & Attenuator

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, 10MHz wide LTE.

The plots show the signal measured at the signal generator and the signal measured at the output of the EUT.

Note: The cables and attenuators had the following losses.

1. Cable and attenuator between EUT and spectrum analyser 40.6dB
2. Cable between signal generator and EUT 0.4dB

Frequency Modulation Type
Of
Operational 2.5 kHz FM 5 kHz FM LTE
728.000 10.128 kHz 15.256 kHz 8.942 MHz
742.500 10.128 kHz 15.256 kHz 8.958 MHz
757.000 10.128 kHz 15.256 kHz 8.942 MHz
EQEFPEM%ET sﬁﬁgﬁFgR MODEL No SERIAL No REF No E&EEEASEII\]T
SAT\IEACL\T(F;E'F\Q" SRS?VI\?IAER&Z FSU46 200034 UH281 X
GESN'SQQT'-OR IFR 3413 341001/261 N/A X
ATTENUATOR BIRD 8308-200 N/A 103 X
ATTENUATOR BIRD 830-100-N N/A 222 X
CABLE TRaC N/A N/A UH273 X
CABLE TRaC N/A N/A UH274 X
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728.0MHz FM deviation set to 2.5kHz, Input — Black Trace, Output - Blue Trace

RBW 300 Hz Marker 1 [T1 ]

VBW 300 Hz 36.72 dBm
Ref 40 dem “Att 10 dB SWT 900 ms 728.000000000 MHz
20 offfet 48]7 de OBW 0.128203128 Knz
Temp [1 [T1 ofw]
1 1 20 15 qen|wm
747994933897 Wz
L PK T1 T2 Temp [2 [T1 oWl
ViEw .
- o
748.005064103 MHz
L

L ll/\
i R MWWW

Center 728 MHz 4 kHz/ Span 40 kHz

Date: 24.FEB.2011 09:01:20

742.5MHz FM deviation set to 2.5kHz, Input — Black Trace, Output - Blue Trace

RBW 300 Hz Marker 1 [T1 ]
VBW 300 Hz 37.29 dBm
Ref 40 dBm “Att 10 dB SWT 900 ms 742500000000 MHz
40 Offfet 487 dB OBW 10.12820§128 kHz
Temp |1 [T1 O]
L il A 2074 den|E8
742.494934897 MHz
1 PK T1 T2 Temp |2 [T1 ogw]
2] 4 a
ﬂ M 742505064103 Wiz
= | N

I |

I ] A {N. M%QW
e

Center 742.5 MHz 4 kHz/ Span 40 kHz

Date: 24.FEB.2011 09:02:29

757.0MHz FM deviation set to 2.5kHz, Input — Black Trace, Output - Blue Trace

RBW 300 Hz Marker 1 [T1 ]
VBW 300 Hz 36.56 dBm
Ref 40 dBm “ALt 10 dB SWT 900 ms 757 .000000000 MHz
40 Offsget 4817 dB OBW 10.12820%128 kHz
Temp |1 [T1 OBW]
] 2 19.97 dem|WM
1Pk T1 T2 Temp |2 [T1 OBW]
N LvL
L i
L_ . {/\ L N A\ okl
P I R R
-60
Center 757 MHz 4 kHz/ Span 40 kHz

Date: 24.FEB.2011 09:03:52

The above plots show no significant distortion visible when compared to the input signal.
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728.0MHz FM deviation set to 5kHz, Input — Black Trace, Output - Blue Trace

rker 1 [T1 ]
26.15 dBm

AL ’
NN
n r\
i I
| B
u z\
ail T
T I Q } i

Date: 24.FEB.2011 09:06:27

742.5MHz FM deviation set to 5kHz, Input — Black Trace, Output - Blue Trace

er 1 [T1 ]

= L |
| |
I LN
I |
Il I
N {f\\ i ‘n !ﬂ‘
) &'\r y 4 i i

44444444444444

Date: 24.FEB.2011 09:04:42

The above plots show no significant distortion visible when compared to the input signal.
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728.0MHz LTE Modulati%?, Input — Black Trace, Output - Blue Trace

Ref 20 dBm

RBW 300 Hz
VBW 1 kHz

“Att 5 dB SWT 115 s

Marker 1 [T1 ]
2.80 dBm
734.570512821 MHz

20 OFfget 465

OBW |8.942301692 MHz
Temp [1 [T1 OBW]

i b Mmlv uaag ot

e

W,

-0 92 den|mEN
798.528844154 MHz
Temp |2 [T1 ol T2
Qe e ) Al b by i
L

Lol Al
it

LvL

737.471153846 | MHz

R e e M]\

Center 733 MHz

Date: 24.FEB.2011 11:07:32

742.5MHz LTE Modulati%?, Input — Black Trace, Output - Blue Trace

Ref 20 dBm

1 MHz/

RBW 300 Hz
VBW 1 kHz

Att 5 dB SWT 115 s

Span 10 MHz

Marker 1 [T1 ]

20 Offset 46{5 dB

1 PK T1 :
Te
VIEW T PR AT RRTITY FARRYE SR IOOR PRIy W i
M oy w i # W

2 PK
T |

’*J e gl ARt Sk Tt AR IAT

/ WA T AR 1
-80
Center 742.5 MHz 1 MHz/ Span 10 MHz

Date: 24.FEB.2011 11:

757.0MHz LTE Modulation, Input — Black Trace, Output - Blue Trace
@

28:44

RBIW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 2.94 dBm
Ref 20 dBm “Att 5 dB SWT 115 s 748.698717949 MHz
20 offfet 46]5 dB OBW |8.942301692 MHz
Temp [1 [T1 OBw]
L. .77 den|iEH
N 747.51282¢513 MHz
1 PK T1 Temp |2 [T1 OBW]
VIEW | A w'm TIFTA AT} o kb ksl Lo ko JVV o ;'m
t * U 7 v
746 “NYETIPO0 vz
s |
f—-/‘ Uy ey Tty o ATV L \
](M‘MMWJ‘MJ\ ) i I WY WA LT e ]\
-80
Center 752 MHz 1 MHz/ Span 10 MHz

Date: 24.FEB.2011 11

145:28

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

AMPLIFIER SPURIOUS EMISSIONS — CONDUCTED — Part 2.1053 — DOWNLINK

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

Sianal G ‘ Spectrum

Ignal Generator Analyser
EUT I y!
TRL176 I: TRLUH281
Cable & Attenuator

F3E

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

RESULTS
700MHz Downlink
MEASURED ATTENUATOR & EMISSION
FRE&;%'\IIECY Z\R/Iﬁ(z?) LEVEL CABLE LOSSES LEVEL ('a'l';"r'nT)
(dBm) (dB) (dBm)
100kHz — 22 GHz No Significant Emissions Within 20 dB of the 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 IFR 3413 341001/261 N/A X
ATTENUATOR BIRD 8308-200 N/A 103 X
ATTENUATOR BIRD 830-100-N N/A 222 X
CABLE TRaC N/A N/A UH273 X
CABLE TRaC N/A N/A UH274 X
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Conducted emissions 728.0MHz 100kHz — 30MHz
® o 10

Marker 1 [T1 ]

dBm
Ref 30 dBm “ALt 15 dB SWT 300 ms kHz
30 Offget 40/7 dB
(8]
[ LvL
[ D1 -13 ¢iBm
,
L\'W e i M o g i ot et g oo sl s by
-70
Start 100 kHz 2.99 MHz/ Stop 30 MHz
Date: 23.FEB.2011 12:55:46
Conducted emissions 728.0MHz 30MHz — 1GHz
® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 37.20 dBm
Ref 40 dBm ALt 10 dB SWT 100 ms 727.964743590 MHz
40 Offset 4017 dB
[A]
[ 1 -13 ¢iBm
Y P ERPITEY TYTO VAR ey ANy WW ATy
-60
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 23.FEB.2011 12:54:00
Conducted emissions 728.0MHz 1 — 5GHz
® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz 24.15 dBm
Ref 30 dBm ALt 10 dB SWT 400 ms 1.961538462 GHz
30 Offget 407 dB Markdr 1 [T1[]
dBm
1.45¢ 5 Gz (N

, f
RO U0 P A o A

-70

Start 1 GHz 400 MHz/

Date: 23.FEB.2011 12:57:58

TTR-004391WUS1

Stop 5 GHz
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Conducted emissions 728.0MHz 5 — 10GHz
®

Ref 30 dBm “Att 10 dB

RBW 100 kHz
VBW 300 kHz
SWT 500 ms

30 OFffet 40]7 dB

D1 -13 diBm

1

v
O Y Ly L A L ) e
-70
Start 5 GHz 500 MHz/ Stop 10 GHz

Date: 23.FEB.2011 12:59:21

Conducted emissions 728.0MHz 10 — 15GHz
&

Ref 30 dBm Att 10 dB

“RBW 100 kHz
VBW 300 kHz
SWT 500 ms

30 Offfet 40]7 dB

L
;
i

-70

Start 10 GHz

Date: 23.FEB.2011 12:59:06

Conducted emissions 728.0MHz 15 — 20GHz
&

Ref 30 dBm Att 10 dB

500 MHz/

RBW 100 kHz
VBW 300 kHz
SWT 500 ms

Stop 15 GHz

Marker 1 [T1 ]
34.95 dBm
19.262820513 GHz

30 Offfet 40]7 dB

-70

Start 15 GHz

Date: 23.FEB.2011 12:59:34

500 MHz/

Stop 20 GHz

TTR-004391WUS1
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Conducted emissions 742.5MHz 100kHz — 30MHz
® o 10

Marker 1 [T1 ]
-36.87 dBm

Ref 30 dBm “ At 15 dB SWT 300 ms 147.916666667 kHz
30 Offget 4017 dB
[e]
[ LvL
- D1 -13 ¢iBm
Q\NMUMLL A it A B bAoA e i, oAt
r- ¥
-70
Center 15.05 Mz 2.99 MHz/ Span 29.9 WHz
Date: 23.FEB.2011 12:50:57
Conducted emissions 742.5MHz 30MHz — 1GHz
® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 37.79 dBm
Ref 40 dBm Att 10 dB SWT 100 ms 743.509615385 MHz
40 Offsget 4017 dB
(A

1 -13 ¢iBm
VR IYATRPRE Y PTY AN TP W SRR J L,A.LAyWJ NPRIY
-60
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 23.FEB.2011 12:51:15

Conducted emissions 742.5MHz 1 — 5GHz
& iibeodn

Marker 2 [T1 ]
24.61 dBm

Ref 40 dBm Att 10 dB SWT 400 ms 1.942307692 GHz
40 Offset 4017 dB Markgr 1 [T1
29 .82 dBm
1.481024679 GHz [N
1 P
A
1 -13 ¢iBm
]
L v
] \ " "
& #W»«.WJ TP FONYWY A VI PWRE 1 S L I AYA TN o T VN
-60
Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 23.FEB.2011 12:50:45

TTR-004391WUS1
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Conducted emissions 742.5MHz 5 — 10GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz
Ref 30 dBm “ALt 10 dB SWT 500 ms
30 Offget 40/7 dB
(Al
[ LvL
[ D1 -13 ¢iBm
[~ 1
Modplotpafhonipn W byl Pk bl AM I M
-70
Start 5 GHz 500 MHz/ Stop 10 GHz
Date: 23.FEB.2011 12:51:46
Conducted emissions 742.5MHz 10 — 15GHz
® “RBW 100 kHz
VBW 300 kHz
Ref 30 dBm ALt 10 dB SWT 500 ms
30 Offget 4017 dB
(Al

1 -13 ¢iBm

Start 15 GHz 500 MHz/ Stop 20 GHz

Date: 23.FEB.2011 12:52:24

Conducted emissions 742.5MHz 15 — 20GHz

@ RBW 100 kHz Marker 1 [
VBW 300 kHz

Ref 30 dBm Att 10 dB SWT 500 ms

30 Offfet 40]7 dB

1 -13 ¢Bm

Start 15 GHz 500 MHz/ Stop 20 GHz

Date: 23.FEB.2011 12:52:24

TTR-004391WUS1
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Conducted emissions 757.0MHz 100kHz — 30MHz
® o 10

Marker 1 [T1 ]

-34.33 dBm
Ref 30 dBm “ALt 15 dB SWT 300 ms 100.000000000 kHz
30 Offget 40/7 dB
(8]
[ LvL
[ D1 -13 ¢iBm
L\Aw""’ MM A u.u‘\wuwhmnap oA
-70
Start 100 kHz 2.99 MHz/ Stop 30 MHz
Date: 23.FEB.2011 12:43:02
Conducted emissions 757.0MHz 30MHz — 1GHz
® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 37.20 dBm
Ref 40 dBm ALt 5 dB SWT 100 ms 00000000 MHz
40 Offset 4017 dB
[A]
[ 1 -13 ¢iBm
et A A AR e A MAA Ay M&N,AJ My
-60
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 23.FEB.2011 12:43:14
Conducted emissions 757.0MHz 1 — 5GHz
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 23.96 dBm
Ref 30 dBm ALt 5 dB SWT 400 ms 7692 GHz
30 Offget 4017 dB Markgr 2 [T1
dBm
1.51 GHz |
1 P
- 1 -13 (¢iBm
L .
[N oy ST I ~ N ey Tl R,
-70
Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 23.FEB.2011 12:43:51
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Conducted emissions 757.0MHz 5 — 10GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -40.17 dBm
Ref 30 dBm “Att 5 dB SWT 500 ms 6.161858974 GHz
30 Offget 4017 dB
(Al
[ LvL
- D1 -13 ¢iBm
1
Hx T X*WWWM VP eV} L [l e tdaiag
-70
Start 5 GHz 500 MHz/ Stop 10 GHz
Date: 23.FEB.2011 12:44:06
Conducted emissions 757.0MHz 10 — 15GHz
® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 38.74 dBm
Ref 30 dBm Att 5 dB SWT 500 ms 3 1795 GHz
30 Offset 4017 dB
(A
[ 1 -13 ¢iBm
1
v
T (YPTWTTO VY P By B YoreTe WWMWW”"’W eIy
-70
Start 10 GHz 500 MHz/ Stop 15 GHz
Date: 23.FEB.2011 12:44:22
Conducted emissions 757.0MHz 15 — 20GHz
® RBW 100 kHz Marker 1 [T1
VBW 300 kHz 38.23
Ref 30 dBm Att 5 dB SWT 500 ms 19.28685!
30 Offget 4017 dB
(Al
1 P
e
- 1 -13 ¢iBm
!
L n P "
B s flagre s AR A P AL a7 !
-70
Start 15 GHz 500 MHz/ Stop 20 GHz

Date: 23.FEB.2011 12:44:35

TTR-004391WUS1
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TRANSMITTER TESTS

AMPLIFIER SPURIOUS EMISSIONS — RADIATED — Part 2.1053— DOWNLINK

Ambient temperature

Relative humidity
Conditions
Supply voltage
Supply Frequency

Spectrum
Analyser/
Receiver

17°C
48%
OATS
+110Vac
N/A

] Antenna : 3 Meter

v

EUT

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 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
700 MHz Band
FREQUENCY FREQ. MEAS' Cll_ABLE ANT TEIEENLDTH CALCI:ELIJ;?TED LIMIT
RANGE (MHz) X. 0SS | eacToR | S G (dBm)
(dBuv) (dB) (dBuv/m) (dBm)
30MHz — 20 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 RHODE &

ANALYSER SCHWARZ FSU46 200034 UH281 X
HORN EMCO 3115 9010-3580 138 X
HORN FLANN 20240-20 322 300 X

PRE AMPLIFIER HP 8449B 3008A016 572 X
SIGNAL

GENERATOR IFR 3413 341001/261 N/A X

ANTENNA YORK CBL611/A 1618 UH191 X

TTR-004391WUS1
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Radiated emissions 728.0 30MHz — 1GHz

TRaC EMC Emissions Software . ERP

. P
£
-
_ SO |
11 o ] A o 14D ] ;
s LT e "-J,r' ""-_.-\- e Ql il A
100 = 2 l [
- P = ®m om v?o @ m

0
Frapssrcy (M)

Memste Drive Eq.: BEFSLE
Semple Wambers: —mone
Mode/Contia/Arey:
Wod State:
Enginesr:
Date/Time:

ok Wumber

Batwns Verslen 1800
Copyrighe # 03, Tha Glsbal led

Radiated emissions 728.0 1 — 5GHz

® “RBIW 100 kHz Marker 1 [T1 ]
VBIW 100 kHz 43.13 dBpv/m
Ref 100 dBuV/m “Att 10 dB SWT 400 ms 1.455128205 GhHz

Too Varkdr 2 [T1]1

40.3% dBuV/m
1.198717949 GHz
varkdr 3 [T1[1

1 Py § )
v D1 82.2|dB* _38.14 dBuV/m

Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 23.FEB.2011 16:18:26

Radiated emissions 728.0 5 — 9GHz

® “RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 42.72 dBuv/m
Ref 100 dBuv/m “ALt 10 dB SWT 400 ms 8.762820513 GHz
100
(Al
1K
D1 82.2(dB*
ToF
1
| Ll Al g

sttt TISRTY T AP

o

Center 7 GHz 400 MHz/ Span 4 GHz

Date: 23.FEB.2011 16:21:01

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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Radiated emissions 728.0 9 — 13GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 47.32 dBuv/m

Ref 100 dBuv/m “Att 10 dB SWT 400 ms 13.000000000 GHz

100

H 1 82.2|dB*

o

Center 11 GHz 400 MHz/ Span 4 GHz

Date: 23.FEB.2011 16:21:20

Radiated emissions 728.0 13 — 18GHz

® “RBW 100 KHz Marker 1 [T1 ]
VBIW 300 kHz 52.88 dBV/m

Ref 100 dBuv/m Att 10 dB SWT 500 ms 7.927884615 GHz

100

D1 82.2|dB*

g
%

Al W

o

Center 15.5 GHz 500 MHz/ Span 5 GHz

Date: 23.FEB.2011 16:20:41

Radiated emissions 728.0 18 — 20GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 40.80 dBuvV/m
Ref 100 dBuv/m “Att 10 dB SWT 200 ms 19.298076923 GHz
00
=T D1 82.2|dB*
1
T
ORI T NNy F 2 S IR M Al i ot
o
Center 19 GHz 200 MHz/ Span 2 GHz

Date: 23.FEB.2011 16:38:06

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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Radiated emissions 742.5 30MHz — 1GHz

TRaC EMC Emissions Software . ERP

ey S A I s
e

Enginesr:
Date/Time:
ok Wumber

Botwus Veralen L84
Copyrighe ® MO, ThaC G

Radiated emissions 742.5 1 — 5GHz

® “RBIW 100 kHz Marker 1 [T1 ]
VBIW 100 kHz 37.92 dBuV/m

Ref 100 dBuV/m “Att 10 dB SWT 400 ms. 1.483333333 GHz

100 Varkdr 2 [T1]1
40.23 dBuV/m
1.198717949 GHz
varkdr 3 [T1[1

1 Py ’ )
AXH D1 82.2|dB* _38.19 dBuV/m

Markgr 4 [T1|]
37.5% dBuv/mf

ex ot

E
o
<

[

P RN el

0

Center 3 GHz 400 MHz/ Span 4 GHz

Date: 23.FEB.2011 16:19:23

Radiated emissions 742.5 5 — 9GHz

® “RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 43.11 dBuv/m
Ref 100 dBuv/m “ALt 10 dB SWT 400 ms 8.871794872 GHz
100
(Al
1K
D1 82.2(dB*

doa gl

s
[ A opudpepiyg)

o

Center 7 GHz 400 MHz/ Span 4 GHz

Date: 23.FEB.2011 16:29:37

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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Radiated emissions 742.5 9 — 13GHz

® RBW 100 kHz
VBW 100 kHz

Ref 100 dBuv/m “Att 10 dB

SWT 400 ms

Marker 1 [T1 ]

48.26 dBuV/m
12.006410256 GHz

100

H 1 82.2|dB*

o

Center 11 GHz 400 MHz/

Date: 23.FEB.2011 16:30:18

Radiated emissions 742.5 13 — 18GHz

® “RBW 100 kHz
VBW 300 kHz

Ref 100 dBuv/m Att 10 dB

SWT 500 ms

Span 4 GHz

100

D1 82.2|dB*

g
%

o

Center 15.5 GHz 500 MHz/

Date: 23.FEB.2011 16:24:50

Radiated emissions 742.5 18 — 20GHz

® REW 100 kHz
VBW 100 kHz

Ref 100 dBuv/m Att 10 dB

SWT 200 ms

Span 5 GHz

Marker 1 [T1 ]

40.14 dBuv/m
19.291666667 GHz

100

= 1 82.2|dB*

N

o

Center 19 GHz 200 MHz/

Date: 23.FEB.2011 16:39:47

Span 2 GHz

The above test results show that there were no emissions within 20dBs of the —13dBm limit.
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Radiated emissions 757.0 30MHz — 1GHz

TRaC EMC Emissions Software . ERP

ey S A Y
e

a0+

Y
N i
\ ¥ R |'i ‘Ll
el G | o LA I
Vel o f
oo ) !
% w = @ n wm e 3
Test Lucation: T — Wemate Brive Eq.: BEFILE
Anatyaer Type: raas Sample Wambors:  none
Specificationt 13 dis Pact 90 limit Wede/Contig/Ared: EUT on TE Tep Freg Downlink
Spec Distance (01 3 Wod St ater o
Wearremant Dist {mbi 3.0 Enptneer: Saniel Vinstaniey
EUT Hamen: EBF=T=7=8=19 Date/Time: 2011 15:08:16
FR— 5 R —— ana
Aeweasmint Moetsontal and Vertical Matsnas Polaciy

Batwns Verslen 1800
Copyrighe # 03, Tha Glsbal led

Radiated emissions 757.0 1 — 5GHz

® “RBW 100 kHz
VBW 100 kHz

Marker 1 [T1 ]
39.84 dBUV/m

Ref 100 dBuv/m “Att 10 dB SWT 400 ms 1.515384615 GHz
100 Varkdr 2 [T1[1
40.4¢ dBuv/m
1.108717949 GHz [N
Markgr 3 [T1|]
1P ] v
[WAXH D1 82.2|dB* ’an,/ l\U}AY/n
Markegr 4 [T1|]
37.9% dBuv/mf e
- —
B D
43 | o
=
M oot
o

Center 3 GHz 400 MHz/ Span 4 GHz

Date: 23.FEB.2011 16:19:47

Radiated emissions 757.0 5 — 9GHz

“RBW 100 kHz
VBW 100 kHz

Marker 1 [T1 ]
43.30 dBUV/m

Ref 100 dBuv/m “Att 10 dB SWT 400 ms 8.750000000 GHz
100
LAl
1o
D1 82.2|dB*
ToF
1
M 30B
T (o
YNV Y INTITY OPTIR AT VR
o

Center 7 GHz

Date: 23.FEB.2011 16:22:15

400 MHz/

TTR-004391WUS1

Span 4 GHz

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

Page 74 of 85



Radiated emissions 757.0 9 — 13GHz

® RBW 100 kHz Marker 1 [T1 1]
VBW 100 kHz 47.62 dBpV/m
Ref 100 dBuv/m “Att 10 dB SWT 400 ms 11.987179487 GHz
100
(Al
1 PK .
H 1 82.2|dB*

o

Center 11 GHz 400 MHz/ Span 4 GHz

Date: 23.FEB.2011 16:22:29

Radiated emissions 757.0 13 — 18GHz

® “RBW 100 kHz farker 1 [T1 ]
VBIW 300 kHz 54.27 dBuV/m
Ref 100 dBUV/m Ate 10 dB SWT 500 ms 17.815705128 GHz
100
(e}
1 P
AXH 1 82.2|ds*

o

Center 15.5 GHz 500 MHz/ Span 5 GHz

Date: 23.FEB.2011 16:24:32

Radiated emissions 757.0 18 — 20GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 40.95 dBpV/m
Ref 100 dBuV/m Att 10 dB SWT 200 ms 19.250000000 GHz
100
LAl
1 P
(VAxH 1 82.2|dB*

:
f

Txaduagy "

o

Center 19 GHz 200 MHz/ Span 2 GHz

Date: 23.FEB.2011 16:38:47

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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OVERVIEW

PHOTOGRAPH No. 2
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ANNEX B

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

TCB

AGENT’'S LETTER OF AUTHORISATION

MODEL(s) vs IDENTITY

ALTERNATIVE TRADE NAME DECLARATION(S)

LABELLING

TECHNICAL DESCRIPTION

BLOCK DIAGRAMS

CIRCUIT DIAGRAMS

COMPONENT LOCATION

PCB TRACK LAYOUT

BILL OF MATERIALS

USER INSTALLATION / OPERATING INSTRUCTIONS

TTR-004391WUS1

APPLICATION
FEE

PHOTOGRAPHS
DECLARATION
DRAWINGS

TX
Rx
PSU
AUX

TX
Rx
PSU
AUX

Tx
Rx
PSU
AUX

TX
Rx
PSU
AUX

TX
Rx
PSU
AUX

(X]

(X]

[]

(X]
[]
[]

(X]

(X]
[]
[]
[]

(X]
[]
[]
[]

(X]
[]
[]
[]

(X]
[]
[]
[]

(X]
[]
[]
[]

(X]
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ANNEX C

EQUIPMENT CALIBRATION
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Number

UH105
UH191
UH225
UH253
UH254
UH269
UH270
UH271
UH272
UH273
UH274
UH281
UH291
UH293
UH372
L138
L176
L572
N/A
N/A

Equipment
Type

Signal Generator
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

K-Type Cable
K-Type Cable
Pre Amplifier
1-18GHz Horn
Signal Generator
Pre Amp
Signal Generator
Attenuator

Manufacturer

Marconi
York
Spinner
TRaC
TRaC
TRaC
TRaC
TRaC
TRaC
TRaC
TRaC
R&S
Succoflex
Megaphase

Watkins Johnson

EMCO
Marconi
Agilent
IFR
Axell

TTR-004391WUS1

Last Cal
Calibration

23/06/2009
01/10/2008

29/01/2010

14/04/2010
10/09/2009
08/07/2010
15/07/2009

Calibration
Period

12

24
Calibrate In Use
Calibrate In Use
Calibrate In Use
Calibrate In Use
Calibrate In Use
Calibrate In Use
Calibrate In Use
Calibrate In Use
Calibrate In Use

12
Calibrate In Use
Calibrate In Use

12

24

12

12

Calibrate In Use

Due For
Calibration

23/06/2010
01/10/2010

29/01/2011

14/04/2011
10/09/2011
08/07/2011
15/07/2010
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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 - 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%

[11] Power Line Conduction

Uncertainty in test result = 3.4dB

TTR-004391WUS1 Page 84 of 85



[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%

TTR-004391WUS1
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