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1. Customer Information

Company Name:

IPWireless (UK) Ltd

Address:

Unit 7 Greenways Business Park
Bellinger Close

Chippenham

Wiltshire

SN15 1BN
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2. Summary of Testing

2.1. General Information

Specification Reference: 47CFR90

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications) 2009:
Part 90 Subpart R (Regulations Governing the Licensing and Use of

Frequencies in the 763-775 and 793-805 MHz Bands)

Site Registration: 209735

Location of Testing: RFI Global Services Ltd, Wade Road, Basingstoke, Hampshire, RG24 8AH.

Test Dates: 08 June 2010 to 23 June 2010

2.2. Summary of Test Results

FCC Reference Measurement Result
(47CFR)

Part 90.542(a)(3) Transmitter Effective Radiated Power (ERP) 7]
Part 2.1049 Transmitter Occupied Bandwidth ]
Part 90.539(d) Transmitter Frequency Stability (Temperature & Voltage Variation) ]
Part 90.210(n) Transmitter Conducted Emissions Mask 7]
Part 90.543(e) Transmitter Conducted Emissions (Out of Band) 7]
Part 90.543(e) Transmitter Band Edge Conducted Emissions @
Part 90.543(e)(1) (T;ggst? 778 Wiz and 796 10 805 MHz bands) 9
Part 90.543(f) Transmitter Conducted Emissions (1559 MHz to 1610 MHz band) @
Part 90.543(e) Transmitter Radiated Emissions (Out of Band) @
Part 90.543(e) Transmitter Band Edge Radiated Emissions 7]
Part90.543)1) | (760 10 775 Meiz and 799 1o 605 MHz bands) 9
Part 90.543(f) Transmitter Radiated Emissions (1559 MHz to 1610 MHz band) 7]

Key to Results

J = Complied 0 = Did not comply

2.3. Methods and Procedures

Reference: ANSI/TIA-603-C-2004

Title: Land Mobile Communications Equipment, Measurements and performance
Standards

Reference: ANSI C63.4 (2009)

Title: American National Standard Methods of Measurement of Electromagnetic
Emissions from Low Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz.

2.4. Deviations from the Test Specification

For the measurements contained within this test report, there were no deviations from, additions to, or
exclusions from the test specification identified above.

RFI Global Services Ltd
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Description: Radio Shelf
Brand Name: IPWireless
Model Name or Number: AFB

Serial Number: AFJ938000111
FCC ID Number: PKTNODEBAFB1
Description: Digital Shelf
Brand Name: IPWireless
Model Name or Number: VT

Serial Number: W1J73700CJ16
Description: Sector card 2 (part of VT Digital Shelf)
Brand Name: IPWireless
Model Name or Number: Sector card
Serial Number: VU1J73700RV17

3.2. Description of EUT

The equipment under test was a W-CDMA Wireless Base Station comprising a radio shelf and a digital shelf
intended for mounting into a 19” rack. Both shelves are connected together to create a Node B. The
equipment utilizes Frequency Division Duplex technology.

3.3. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.

3.4. Additional Information Related to Testing

Power Supply Requirement:

-48.0 V DC +15%

Type of Unit:

FDD Wireless base station transceiver

Modulation Type:

QPSK, 16QAM, 64QAM

Duty Cycle:

100%

Antenna Ports:

Two x 7/16 female (marked ANT 1 and ANT 2)

Antenna Gain:

Up to +20 dBi (stated)

Chip Rate: 3.84 Mcps

Channel Bandwidth: 5.0 MHz

Transmit Operating Band : 763 MHz to 768 MHz

Transmit Channel Tested: Channel ID Channel Frequency (MHz)
Single 765.5

Receive Operating Band:

793 MHz to 798 MHz
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3.5. Support Equipment

The following support equipment was used to exercise the EUT during testing:

Description: DC Power supply
Brand Name: Agilent

Model Name or Number: E4356A

Serial Number: MY41000617

Description:

Sector card 1 (part of VT Digital Shelf)

Brand Name:

IPWireless

Model Name or Number:

Sector card

Serial Number:

VU1J73700RQ17

Description:

Sector card 2 (part of VT Digital Shelf)

Brand Name:

IPWireless

Model Name or Number:

Sector card

Serial Number:

VU1J73700RV17

Description:

Sector card 3 (part of VT Digital Shelf)

Brand Name:

IPWireless

Model Name or Number:

Sector card

Serial Number:

VU1J73700RW17

Description: 30 dB RF attenuator
Brand Name: NARDA

Model Name or Number: 776C-30

Serial Number: 522

Description: Laptop PC

Brand Name: Sony

Model Name or Number:

Vaio VGN-BX195VT

Serial Number:

None Stated

RFI Global Services Ltd
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4. Operation and Monitoring of the EUT during Testing

4.1. Operating Modes

The EUT was tested in the following operating mode(s):

Transmitting and receiving simultaneously.

Constantly transmitting the maximum of 15 timeslots at full power (+40 dBm) with a chip rate of
3.84 Mcps.

No tests were performed in receive/idle mode as the device is constantly transmitting.

4.2. Configuration and Peripherals

The EUT was tested in the following configuration(s):

The radio shelf and digital shelf connected together as required and powered from a bench DC
power supply.

Three sector cards were fitted to the digital shelf. Sector 2 card was connected to the radio shelf via
the fibre optic cables. Sector 1 and 3 cards were not used during the testing and were only fitted in
order to fill the card slots. This is a standard configuration of the EUT.

The laptop PC was connected to the Ethernet port on the digital shelf by a CAT5 cable. A bespoke
application on the laptop PC was used to configure the RF parameters of the EUT as required.

RF Conducted emission tests - One RF port was connected to the measurement equipment using
previously calibrated RF cables, filters and attenuators. The unused RF port was terminated with
suitable loads or attenuators. Preliminary testing was performed on both antenna ports with the
worse case port being selected for measurements.

RF Radiated emission/case radiation tests - Both RF ports were terminated with suitable loads or
attenuators. The EUT was connected to a suitable bench power supply powered from a 120 VAC 60
Hz mains supply and the output set to 48 VDC. All active ports on the EUT were terminated and the
client stated that un-terminated ports were either inoperative or disabled.

For conducted and radiated emissions out of band testing, preliminary checks were made on all
three modulation schemes and the mode which exhibited the highest emissions profile (i.e. 64QAM)
was scanned across the required measurement frequency range. Where an emission was detected
final emission measurements were performed on all three modulation schemes.

The customer configured the EUT so that residual carrier breakthrough was present at the centre of
the carrier in order to make frequency measurements.
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5. Measurements, Examinations and Derived Results

5.1. General Comments

Measurement uncertainties are evaluated in accordance with current best practice. Our reported expanded
uncertainties are based on standard uncertainties, which are multiplied by an appropriate coverage factor to
provide a statistical confidence level of approximately 95%. Please refer to Section 6. Measurement
Uncertainty for details.
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5.2. Test Results

5.2.1. Transmitter Effective Radiated Power (ERP)
Test Summary:

FCC Part: 90.542(a)(3)

Test Method Used: As detailed in ANSI TIA-603-C-2004 Section 2.2.1

Environmental Conditions:

Temperature (°C): 28
Relative Humidity (%): 32
Results: Antenna Port 1
Conducted . .
. Frequency Antenna ERP ERP Limit | Margin
Modulation (MH2) RF Power Gain (dBi) (dBm) (dBm) (dB) Result
(dBm)
QPSK 765.5 37.4 20 57.4 60.0 2.6 Complied
16QAM 765.5 37.3 20 57.3 60.0 2.6 Complied
64QAM 765.5 37.3 20 57.3 60.0 2.6 Complied
Results: Antenna Port 2
Conducted - .
. Frequency Antenna ERP ERP Limit | Margin
Modulation (MH2) RF Power Gain (dBi) (dBm) (dBm) (dB) Result
(dBm)
QPSK 765.5 38.0 20 58.0 60.0 20 Complied
16QAM 765.5 37.9 20 57.9 60.0 21 Complied
64QAM 765.5 37.9 20 57.9 60.0 2.1 Complied
Note(s):

1. Measurements were performed with the EUT transmitting on all supported modulation types on both
Antenna Port 1 and Antenna Port 2.
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5.2.2. Transmitter Occupied Bandwidth

Test Summary:

FCC Part:

2.1049

Test Method Used:

As detailed in ANSI C63.4 Section 13.7 and relevant annexes
referencing FCC Part 2.1049 (see note below)

Environmental Conditions:

Temperature (°C): 28
Relative Humidity (%): 32
Results: Antenna Port 1
Modulation Frequency (MHz) Szz?jlvl\jfclicm Video Bandwidth Occupied
quency (kHz) Bandwidth (MHz)
(kHz)

QPSK 765.5 100 300 4.118
16QAM 765.5 100 300 4.118
64QAM 765.5 100 300 4.118

Results: Antenna Port 2
Modulation Frequency (MHz) Szz?jlvl\jfclicm Video Bandwidth Occupied
quency (kHz) Bandwidth (MHz)
(kHz)

QPSK 765.5 100 300 4.118
16QAM 765.5 100 300 4.118
64QAM 765.5 100 300 4.118

Note(s):

1. In lieu of the test method detailed in ANSI C63.4 Section 13.7 the 99% occupied bandwidth was
measured using the Occupied Bandwidth function of the spectrum analyser.

2. Measurements were performed with the EUT transmitting on all supported modulation types on both
Antenna Port 1 and Antenna Port 2.

RFI Global Services Ltd
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Transmitter Occupied Bandwidth (continued)

Antenna Port 1

Marker 1 [T1] RBW 100 kMz _ RF Att 20 dB 7 Tarker 1 [T1] RBW 100 kHz _ RF Att 20 db
Ref Lvl -45.57 dBn VBW 300 kHz Ref Lvl -45.57 dBm VB 300 KHz
30 dBn 758.00000000 MHz  SWT 0s  Unit dBm 30 dBm 758.00000000 MHz  SWT 10s  Unit dBn
38.4 ¢B Offset vi |71l 45,57 dBn| e 38.4 B Offsgt YT -45.57 dBn| g
L 748.00000P00 MHz L | 75800000000 He]
T TP T TTBZ3547 Tz T A TT8Z3F47 Tz
Ty (71 14.45 dBn| (71 1442 dn|
H3 410821764 MH: (3 41082174 MH
g 171 13.42 dBn| (7L 1329 dsn|
7H7.52505812 MHz| 7H7.52305812 MHz|
T \H
-70l -70l
Center 765.5 MHz 1.5 MHz/ Span 15 MHz Center 765.5 MHz 1.5 MHz/ Span 15 Mz
Mitle: 76493 Mitle: 76493
Fomment A: TRANSMITTER OCCUPIED BANDWIDTH - OPSK Fomment A: TRANSMITTER OCCUPLED BANDWIDTH - 1GOAM
ate: 08.JUN.2010 13:58:12 ate: 08.JUN.2010 14:00:23

QPSK

@ Marker 1 [11] RBW 100 kHz  RF Att 20 dB
Ref Lvl 21.89 dBn  VBH 300 kHz
30 dBn 764.28256513 MHz  SWT 10s  Unit dBn
0
38.4 ¢ Offspt \ Yi{ITL] 211.89 dBn] or
x| 76428256513 Mz
T O A TTEZ3627 THzZ|
Z/ \.2 ] (1) 14.52 dBn|
1 263 41080164 11
g (T1] 13.33 dBn|
76752908812 HMHz

e e —

7ol
Center 765.5 MHz 1.5 MHz/ Span 15 MHz

[Fitle: 76483

[omment A: TRANSMITTER OCCUPIED BANDWIDTH - B40AM

ate: 0B.JUN.2010 14:29:11

64QAM

16QAM
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Transmitter Occupied Bandwidth (continued)

Antenna Port 2

® Marker 1 [T1] RBW 100 kMz _ RF Att 20 dB @ Tarker 1 [T1] RBW 100 kHz _ RF Att 20 db
Ref Lvl 22.18 dBn  VBH 300 kHz Ref Lvl 22.08 dSn  VBH 300 kHz
30 dBn 764.25250501 MHz  SWT 0s  Unit dBm 30 dBm 764.31262525 MHz  SWT 10s  Unit dBn
38.4 ¢B Offset | vi |71l 2218 dBn| my 38.4 B Offsgt L YT 2208 dBn| gy
3 764.25250501 MHz 5 S0 I 764.31262525 1He]
TZI T TTBZ3547 Tz T{ A TT8Z3F47 Tz
(71 14,73 dbn| (71 14,86 dn|
H3 4108201764 MH: (3 41082174 MH
(71 14.04 dBn| (7L 13.73 dsn|
7H7.52505812 MHz| 7H7.52305812 MHz|

e —

" Fnaaadacmw
7ol 7l
Center 765.5 MHz 1.5 MHz/ Span 15 MHz Center 765.5 MHz 1.5 MHz/ Span 13 MHz
[Fitle: 76483 [itle: 76493
[Fomment A: TRANSMITTER OCCUPIED BANDWIDTH - OPSK Fomment A: TRANSMITTER OCCUPIED BANDWIDTH - 1BOAM
ate: 0B.JUN.2010 14:55:54 ate: 08.JUN.2010 14:54:49

QPSK 16QAM

@ Marker 1 [11] RBW 100 kHz  RF Att 20 dB
Ref Lvl 22.16 dBn  VBW 300 kHz
30 dBn 764.31262525 MHz  SWT 10s  Unit dBn
0
38.4 ¢ Offspt | Yi{ITL] 2216 dBn] or
| 764.31262525 MMz
T]/ \%ZUP A TTEZ3627 THzZ|
] (1) 14.67 dBn|
1 263 410820164 11
g (T1] 13.86 dBn|
767.52908812 HMHz

i e —

e w—
7ol
Center 765.5 MHz 1.5 MHz/ Span 15 MHz
[Fitle: 76483
fomment A: TRANSMITTER OCCUPIED BANDWIDTH - B40AM
ate: 0B.JUN.2010 14:33:68

64QAM
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5.2.3. Transmitter Frequency Stability - Temperature Variation

Test Summary:

FCC Part: 90.539(d)

Test Method Used: As detailed in ANSI TIA-603-C-2004 Section 2.2.2 referencing FCC
Part 2.1055

Environmental Conditions:

Temperature (°C): 27

Relative Humidity (%): 25

Results: Port 2

Temp (°C) Fre%%iscu;?l(\j/le) Frequtilr_llg/ Error Frequ(gg%/)Error Limit (ppm) Margin
-30 765.499797 203 0.3 1.0 0.7
-20 765.499909 91 0.1 1.0 0.9
-10 765.499909 91 0.1 1.0 0.9

0 765.499909 91 0.1 1.0 0.9

10 765.499909 90 0.1 1.0 0.9

20 765.499910 90 0.1 1.0 0.9

30 765.499909 91 0.1 1.0 0.9

40 765.499909 91 0.1 1.0 0.9

50 765.499909 91 0.1 1.0 0.9
Note(s):

1. Preliminary testing was performed on both antenna ports with the worse case port being selected for

measurements.
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5.2.4. Transmitter Frequency Stability - Voltage Variation

Test Summary:

FCC Part: 90.539(d)
Test Method Used: As detailed in ANSI TIA-603-C-2004 Section 2.2.2 referencing FCC
Part 2.1055
Environmental Conditions:
Ambient Temperature (°C): 20
Relative Humidity (%): 29

Results: Port 2

Measured
SuppI)gVoItage Frequency Frequency Error|Frequency Error Limit (ppm) Margin
(°C) (MH2) (H2) (PPM)
-40.8 765.499909 91 0.1 1.0 0.9
-48.0 765.499909 91 0.1 1.0 0.9
-55.2 765.499909 91 0.1 1.0 0.9

Note(s):

1. Preliminary testing was performed on both antenna ports with the worse case port being selected for
measurements.
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5.2.5. Transmitter Conducted Emissions Mask

Test Summary:

FCC Part: 90.210(n) referencing Emissions Mask B as specified in 90.210(b)

Test Method Used As detailed in ANSI TIA-603-C-2004 Section 2.2.13 referencing FCC
Part 2.1051

Environmental Conditions:

Temperature (°C): 28

Relative Humidity (%): 38

Results: Port 2

< Marker 1 (111 RBW 100 kMz  RF Att 20 dB Marker 1 (111 RBW 100 kHz _ RF Att 20 dB
Ref Lvl 23.07 dBn VB 300 kHz Ref Lvl 23.38 dBn VM 300 kHz

40 dén 764.27254509 MHz  SWT 10s  Unit dBn 40 dBm 764.27254509 MHz  SHT 10s  Unit dBn

40.7 JB Offsht 40.7 [B OFfsht vi 111 B

>

7H4.27254509 MHz|

1 1

= o

[ ] ] ‘ L]

-1 ¥ W - T )

g0l _gol
Center 765.5 MHz 2.5 MHz/ Span 25 MHz Center 765.5 MHz 2.5 MHz/ Span 25 MHz

Mitle: 76943 Mitle: 76943

[omment A: TRANSMITTER CONDUCTED EMISSIONS MASK omment A: TRANSMITTER CONDUCTED EMISSIONS MASK

ate: 09.JUN.2010 15:28:43 ate: 09.JUN.2010 16:28:54

QPSK 16QAM

£ Marker 1 [T1] RBW 100 kHz ~ RF Att 20 dB
Ref Lvl 23.53 dBn  VBH 300 kHz

40 dBn 764.27254509 MHz  SWT 10s  Unit dBm

40.7 ¢B Offset vi |71l 23.53 dBn|

>

7H4.27254503 MHz|

1

/Lw

[ ]

uuuuu

_sol

Center 765.5 MHz 2.5 MHz/ Span 25 MHz
Title: 76943
Zomment A: TRANSMITTER CONDUCTED EMISSIONS MASK
Jate: 09.JUN.2010 16:32:15

64QAM
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Transmitter Conducted Emissions Mask (continued)
Note(s):

1. Preliminary testing was performed on both antenna ports with the worse case port being selected for
measurements.

2. It was not possible to supply an unmodulated carrier at maximum peak power due to the design of the
EUT therefore the mask was relative to the modulated maximum conducted carrier power measured.
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5.2.6. Transmitter Conducted Emissions (Out of Band)

Test Summary:

FCC Part:

90.543(e)

Test Method Used:

As detailed in ANSI TIA-603-C-2004 Section 2.2.13 referencing FCC

Part 2.1051

Frequency Range:

9 kHz to 10 GHz

Environmental Conditions:

Temperature (°C): 29

Relative Humidity (%): 32

Results: Port 2

Madulation Frequency Errlj|esvse|lon Limit Margin Result
(MHz) (dBm) (dBm) (dB)

QPSK 1529.187 -23.0 -13.0 10.0 Complied
16QAM 1528.838 -18.7 -13.0 5.7 Complied
64QAM 1528.886 -21.2 -13.0 8.2 Complied

Note(s):

1. The emissions shown at approximately 765.5 MHz on the 30 MHz to 1 GHz plot is the carrier

2. All other emissions were >20 dB below the applicable limit or below the level of the noise floor of the
measuring receiver.

3. Preliminary testing was performed on both antenna ports with the worse case port being selected for

measurements.
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Transmitter Conducted Emissions (Out of Band) (continued)

Marker 1 (117 RBH TKiz RF Att 20 dB
Ref Lvl -41.06 dBn  VBU 3 kHz
10 dBn 99.42084168 kHz  SWT 0s  Unit dBn
39.4 B Offset vi|(TL) ~41/.06 dBn| e
9.42084/168 kHz
|0t -13) B
. |
I L A
TN St i inan]
_qgl
Start 9 kHz 14.1 kHzs Stop 150 kHz
Fitle: 76493
Fomment A: TRANSMITTER CONDUCTED EMISSIONS - TOF CHANNEL
ate: 08.JUN.2010 15:33:17
Marker 1 1117 RBW 100 kHz  RF Att 20 dB
Ref Lvl 9.65 dBn  VBW 300 kHz
10 dBn 766.73346693 MHz  SWT 10s  Unit dBn
40 dB|Offset vi(Ty 9.65 B e
76573346593 MHz
ot -13) B
] L]
_qgl
Start 30 MHz 97 MHz, Stop 1 GHz
[Fitle: 76483
Fomment A: TRANSMITTER CONDUCTED EMISSIONS - TOP CHANNEL
ate: 08.JUN.2010 15:39:02

Marker 1 (117 RBW 10 kHz  RF Att 20 dB
Ref Lvl -51.27 dBm  VBU 30 kHz
0 dBn 150.00000000 kHz ST s Unit dBn
33.4 [B OFfsht
A
100l
Start 150 kHz 2.985 MHz/ Stop 30 Mz
Mitle: 76493
omment A: TRANSHITTER CONDUCTED EMISSIONS - TOP CHANNEL
ate: 08.JUN.2010 15:36:11
Marker 1 [T1] RBW TTHz R Att 10 dB
Ref Lvl -30.81 dBn  VBU 3 MHz
0 dBn 1.52905812 GHz  SWT 0s  Unit dBm
4D dB|Offset vi |71l -30[.81 dBn| e
1.52905612 GHz|
|0t -13) B
L
_100l
Start 1 BHz 300 MHz, Stop 4 GHz
Fitle: 76493
Fomment A: TRANSMITTER CONDUCTED EMISSIONS - TOF CHANNEL
ate: 08.JUN.2010 15:41:32

RFI Global Services Ltd
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Transmitter Conducted Emissions (Out of Band) (continued)

Marker 1 [T1] RBW 1 WMHz  RF AtC 10 dB
Ref Lvi -33.99 dBm VBW 3 MHz
10 dBm 6.98196393 GHz swT 23 ms unit dBm

41.7 HB OFfset

D1 -13 dBm

Start 4 GHz

400 MHz/

Title: 76493

Comment A: TRANSMITTER CONDUCTED EMISSIONS - TOP CHANNEL
pate: 8.JUN.2010  16:17:21

Stop 8 GHz

Marker 1 [T1] RBW 1 MHZ  RF ALt 10 dB
Ref Lvl -36.65 dBm vBW 3 MHz
10 dBm 8.18036072 GHz SWT 11.5 ms Unit dBm

41,

10|
D1

7 {B OFfset

-19 dBm

o

Title:

pate:

Start 8 GHz

[Comment A: TRANSMITTER CONDUCTED EMISSIONS - TOP CHANNEL

200 WMHz/ Stop 10 GHz

76493

8.JUN.2010 16:18:36
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5.2.7. Transmitter Band Edge Conducted Emissions

Test Summary:

FCC Part: 90.543(e)
Test Method Used: As detailed in ANSI TIA-603-C-2004 Section 2.2.13 referencing FCC
Part 2.1051
Environmental Conditions:
Temperature (°C): 22
Relative Humidity (%): 35
Results: Port 1
Frequency of Level in 100
100 kHz strip kHz strip Band edge
Modulation adjacent to adjacent to limit Margin (dB) Result
block edge block edge (dBm)
(MHz) (dBm)
QPSK 763 -24.9 -13.0 11.9 Complied
QPSK 768 -30.3 -13.0 17.3 Complied
16QAM 763 -25.7 -13.0 12.7 Complied
16QAM 768 -30.2 -13.0 17.2 Complied
64QAM 763 -25.0 -13.0 12.0 Complied
64QAM 768 -29.5 -13.0 16.5 Complied
Note(s):

1. Measured using the channel power function of the spectrum analyser (channel bandwidth of 100 kHz).

2. Preliminary testing was performed on both antenna ports with the worse case port being selected for
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Transmitter Band Edge Conducted Emissions (continued)
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5.2.8. Transmitter Conducted Emissions (769 MHz to 775 MHz and 799 MHz to 805 MHz

bands)

Test Summary:

FCC Part:

90.543(e)(1)

Test Method Used:

As detailed in ANSI TIA-603-C-2004 Section 2.2.13 referencing FCC

Part 2.1051

Frequency Range:

769 MHz to 805 MHz

(includes bands 769 MHz to 775 MHz and 799 MHz to 805 MHz)

Environmental Conditions:

Temperature (°C):

28

Relative Humidity (%):

37

Results: Port 1

. Frequency Level Limit :

Modulation (MH2) (dBm) (dBm) Margin (dB) Result
QPSK 769.0 -53.8 -46.0 7.8 Complied
16QAM 769.0 -53.2 -46.0 7.2 Complied
64QAM 769.0 -54.8 -46.0 8.8 Complied

Note(s):

1. Preliminary testing was performed on both antenna ports with the worse case port being selected for

measurements.

RFI Global Services Ltd

Page 23 of 36




TEST REPORT

VERSION NO. 2.0

SERIAL NO: RFI-RPT-RP76943JD01B V3.0

ISSUE DATE: 16 JULY 2010

Transmitter Conducted Emissions (769 MHz to 775 MHz and 799 MHz to 805 MHz bands)

(continued)

¢ Marker 1 (111 RBH 1D kHz  RF Att 10 dB
Ref Lvl -53.84 dBm  VBH 3D khHz
-20 dbm 769.00000000 MHz ~ SWT 10 s Unit dBm
40.7 1B Offsgpt vi|iTl -53.84 dBn| e
763.00000000 Mz,
|01 -5 dB
-7
11
_120l
Start 769 MHz 3.6 MHz/ Stop B05 MHz
Mitle: 76843
Fomment A: TRANSMITTER CONDUGTED EMISSIONS
ate: 09.JUN.2010  15:48:45
Varker 1 [T1] RBW 10 kHz _ RF Att 10 dB
Ref Lvi -54.81 dBm  VBW 30 khHz
-10 dBm 769.00000000 MHz ~— SWT 10s Unit dBm
39.3 fiB Offspt Y1 [T -54.81 dBn
769.00000000 MHZ]
-40
D1 -4¢ dBm
-90
100
110
1
Start 769 MHz 3.6 MHz/ Stop 805 MHz
ritle: 76493
omment A: TRANSMITTER CONDUCTED EMISSIONS - 64QAM
pate: 8.JUN.2010 16:58:53

64QAM

Marker 1 [T1] RBW 10 kHz RF Att 10 dB
Ref Lvl -53.22 dBm VBH 30 kHz
-19.8 dBm 769.00000000 MHz SWT 10 s unit dBm
F13.
40.7 @B Offset &
D1 -486] dB
h NSO AU |
11
119l
Start 763 MHz 3.6 MHz/ Stop 805 MHz
[Fitle: 76943
fomment A: TRANSMITTER CONDUCTED EMISSIONS
ate: 09.JUN.2010 16:11:51

16QAM

Page 24 of 36

RFI Global Services Ltd



TEST REPORT SERIAL NO: RFI-RPT-RP76943JD01B V3.0

VERSION NO. 2.0 ISSUE DATE: 16 JULY 2010

5.2.9. Transmitter Conducted Emissions (1559 MHz to 1610 MHz band) (continued)
Test Summary:

FCC Part: 90.543(f)
Test Method Used: As detailed in ANSI TIA-603-C-2004 Section 2.2.13 referencing FCC
Part 2.1051

Frequency Range: 1559 MHz to 1610 MHz

Environmental Conditions:

Temperature (°C):

28

Relative Humidity (%):

36

Results: Port 2

. Frequency Level Limit :

Modulation (MH2) (dBm) (dBm) Margin (dB) Result
QPSK 1564.723 -63.3 -50.0 13.3 Complied
16QAM 1559.204 -63.6 -50.0 13.6 Complied
64QAM 1559.211 -63.4 -50.0 13.4 Complied

Note(s):

1. -80 dBW/MHz = -50 dBm in a 1 MHz measurement bandwidth
No emissions were detected above the level of the noise floor of the measuring receiver.

Preliminary testing was performed on both antenna ports with the worse case port being selected for
measurements.
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Transmitter Conducted Emissions (1559 MHz to 1610 MHz band) (continued)
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5.2.10. Transmitter Radiated Emissions (Out of Band)

Test Summary:

FCC Part:

90.543(e)

Test Method Used:

As detailed in ANSI TIA-603-C-2004 Section 2.2.12. referencing FCC
Part 2.1053

Frequency Range:

30 MHz to 10 GHz

Environmental Conditions:

Temperature (°C): 27
Relative Humidity (%): 30
Results:
Madulation Frequency Errlj|esvse|lon Limit Margin Result
(MHz) (dBm) (dBm) (dB)
QPSK Note 1
16QAM Note 1
64QAM Note 1
Note(s):

1. All emissions were >20 dB below the applicable limit or below the level of the noise floor of the

measuring receiver.
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Transmitter Radiated Emissions (Out of Band) (continued)
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5.2.11. Transmitter Band Edge Radiated Emissions

Test Summary:

FCC Part: 90.543(e)

Test Method Used: As detailed in ANSI TIA-603-C-2004 Section 2.2.12. referencing FCC
Part 2.1053

Environmental Conditions:

Temperature (°C): 22

Relative Humidity (%): 35

Results:

Emission
Level
(dBm)

Limit
(dBm)

Frequency

(MHz) Margin (dB) Result

Modulation

QPSK 763.0 -62.9 -13.0 49.9 Complied

QPSK 768.0 -61.3 -13.0 48.3 Complied

16QAM 763.0 -62.2 -13.0 49.2 Complied

16QAM 768.0 -61.9 -13.0 48.9 Complied

64QAM 763.0 -64.4 -13.0 51.4 Complied

64QAM 768.0 -65.2 -13.0 52.2 Complied
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Transmitter Band Edge Radiated Emissions (continued)
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5.2.12. Transmitter Radiated Emissions (769 MHz to 775 MHz and 799 MHz to 805 MHz

bands)

Test Summary:

FCC Part:

90.543(e)(1)

Test Method Used:

As detailed in ANSI TIA-603-C-2004 Section 2.2.12. referencing FCC
Part 2.1053

Frequency Ranges:

769 MHz to 805 MHz
(includes bands 769 MHz to 775 MHz and 799 MHz to 805 MHz)

Environmental Conditions:

Temperature (°C): 27
Relative Humidity (%): 29
Results:
. Frequency Level Limit .
Modulation (MH2) (dBm) (dBm) Margin (dB) Result
QPSK Note 1
16QAM Note 1
64QAM Note 1
Note(s):

1. No emissions were detected were detected within 20 dB of the limit in the bands 769 MHz to 775 MHz

and 799 MHz to 805 MHz.
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Transmitter Radiated Emissions (769 MHz to 775 MHz and 799 MHz to 805 MHz bands)

(continued)
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5.2.13. Transmitter Radiated Emissions (1559 MHz to 1610 MHz band)

Test Summary:

FCC Part:

90.543(f)

Test Method Used:

As detailed in ANSI TIA-603-C-2004 Section 2.2.12. referencing FCC
Part 2.1053

Frequency Ranges:

1559 MHz to 1610 MHz

Environmental Conditions:

Temperature (°C): 28
Relative Humidity (%): 28
Results:
. Frequency Level Limit :

Modulation (MH2) (dBm) (dBm) Margin (dB) Result
QPSK 1597.555 -59.1 -50.0 9.1 Complied
16QAM 1597.555 -58.9 -50.0 8.9 Complied
64QAM 1597.555 -60.4 -50.0 10.4 Complied

Note(s):

1. -80 dBW/MHz = -50 dBm in a 1 MHz measurement bandwidth
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Transmitter Radiated Emissions (1559 MHz to 1610 MHz band) (continued)
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6. Measurement Uncertainty

No measurement or test can ever be perfect and the imperfections give rise to error of measurement in the
results. Consequently the result of a measurement is only an approximation to the value of the measurand
(the specific quantity subject to measurement) and is only complete when accompanied by a statement of
the uncertainty of the approximation.

The expression of uncertainty of a measurement result allows realistic comparison of results with reference
values and limits given in specifications and standards.

The uncertainty of the result may need to be taken into account when interpreting the measurement results.

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an appropriate
coverage factor such that a confidence level of approximately 95% is maintained. For the purposes of this
document “approximately” is interpreted as meaning “effectively” or “for most practical purposes”.

Measurement Type Range Eg\?g:d(oe/gce Calculated Uncertainty
Conducted Carrier Output Power Not applicable 95% +0.27 dB

Occupied Bandwidth Not applicable 95% +0.92 ppm

Conducted Spurious Emissions 9 kHz to 10 GHz 95% +2.64 dB

Frequency Stability Not applicable 95% 10.92 ppm

Radiated Spurious Emissions 30 GHz to 10 GHz 95% 12.94 dB

The methods used to calculate the above uncertainties are in line with those recommended within the
various measurement specifications. Where measurement specifications do not include guidelines for the
evaluation of measurement uncertainty the published guidance of the appropriate accreditation body is
followed.
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Appendix 1. Test Equipment Used

REI Date Cal.
Instrument Manufacturer Type No. | Serial No. Calibration Interval
No.
Due (Months)
A1392 | Attenuator Huber + Suhner 757456 6820.17.B Calibrated -
before use
A1396 | Attenuator Huber + Suhner 757987 6810.17.B Calibrated -
before use
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | Calibrated -
OPT HO2 before use
A1818 | Antenna EMCO 3115 00075692 27 Nov 2010 | 12
A288 | Antenna Chase CBL6111A | 1589 16 Mar 2011 12
EO0516 | Environmental TAS LT1000 23880706 Calibrated -
Chamber before use
K0002 | 3m RSE Chamber | Rainford EMC N/A N/A 01 Sep 2010 | 12
M122 | Digital Voltmeter Fluke 77 64910017 23 Jun 2010 12
M1068 | Thermometer Iso-Tech RS55 93102884 01 Oct 2010 12
M1124 | Test Receiver Rohde & Schwarz | ESI26 100046K 22 Apr 2011 12
M1242 | Spectrum Analyser | Rohde & Schwarz | FSEM30 845986/022 18 Mar 2011 12
M127 | Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 10 Jul 2010 12

NB In accordance with UKAS requirements all the measurement equipment is on a calibration
schedule.
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