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Celltronik Microwave HK Limited

Room 109, 1/F, Well Fung Industrial Centre, 68 Tai€h
Ping Street, Kwai Chung, N.T., HK.

Celltronik Microwave HK Limited

Product Name: =~ CDMA Repeater

Brand Name: Celltronik
Model Number: CA262DML
FCC ID: QKICA262DML
2012-09-11

2012-09-18 — 2012-10-17

Perform ElectroMagnetic Interference measurement in
accordance with FCC 47CFR [Codes of Federal Raguokit
Part 22H and TIA-603-D for FCC Certification.

The submitted product COMPLIED with the requirenseoit
Federal Communications Commission [FCC] Rules and
Regulations Part 22H. The tests were performed in
accordance with the standards described aboverand o
Section 2.2 in this Test Report.

For additional models details, see page 3.

a7

Dr. LEE Kam Chuen
Authorized Signatory
ElectroMagnetic Compatibility Department
For and on behalf of
The Hong Kong Standards and Testing Centre Ltd.
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1.0 General Details

1.1 Test Laboratory

The Hong Kong Standards and Testing Centre Ltd.
EMC Laboratory

10 Dai Wang Street, Taipo Industrial Estate

New Territories, Hong Kong

1.2 Equipment Under Test [EUT]
Description of Sample(s)

Product Name: CDMA Repeater

Manufacturer: Celltronik Microwave HK Limited
Brand Name: Celltronik

Model Number: CA262DML

Input Voltage: 120Va.c

1.3 Description of EUT Operation

Product Description: The CA262DML repeater is desd for CDMA850
networks. The pair of the operation bands of thd E4J870 —
882.5MHz for Downlink and 825 — 837.5MHz for Uplink
which are separated into 2 bands. There are 4 (miesinput
and one output as a pair) of connectors existenBOT, each
pair of connectors is only available for one fremgie band
only (Uplink and Downlink are of two frequency bahd
Remote configuration is possible through CC813 railer
with Amplifier to Amplifier link (ATA) or via PC byCom port

Type of Modulation: CDMA
Emission Designator: 1M25F9W (CDMA)
Frequency Band: Cellular Band

Band I: CDMA Port

Downlink: 870MHz to 877.5MHz

Uplink: 825MHz to 832.5MHz

Band II: U850 Port

Downlink: 877.5MHz to 882.5MHz

Uplink: 832.5MHz to 837.5MHz

Remark: for band 1 and band 2, they couldn’t belapped.

Nominal Power Output: Downlink: 43dBm
Uplink: 33dBm
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1.4  Date of Order
2012-09-11
1.5  Submitted Sample(s):
1 Sample
1.6  Test Duration
2012-09-17 to 2012-10-17
1.7  Country of Origin

Hong Kong
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2.0 Technical Details

2.1 Investigations Requested

Perform Electromagnetic Interference measuremergtscordance with FCC 47CFR [Codes of
Federal Regulations] Part 22H: 2010 RegulationsTdAd603-D for FCC Certification.

2.2 Test Standards and Results Summary Tables
EMISSION
Results Summary
Test Condition Test Requirement Test Method Class Test Result
Severity Pass Fail

RF Output Power FCC 47CFR 22.913 FCC Part2.1046  N/A D O

2-11-04/EAB/RF
Conducted Spurious FCC 47CFR 22.917 FCC Part 2.10491 N/A D O
Emission 2-11-04/EAB/RF
Band-edge & FCC 47CFR 22.917 FCC Part 2.10491 N/A D O
Intermodulation 2-11-04/EAB/RE
Radiated Spurious FCC 47CFR 22.917 FCC Part 2.1053 N/A D O
Emissions 2-11-04/EAB/RF
Occupied Bandwidth 2-11-04/EAB/RF FCC Part 2.1049 N/A D O

2-11-04/EAB/RF
Out of Band Rejection 2-11-04/EAB/RF 2-11-04/EAB/RF N/A X |
Frequency Stability FCC 47CFR 22.355 FCC Part 2.1055 N/A D O

Note: N/A — Not Applicable
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3.0 Test Results
3.1 E.U.T. Operation

Test Requirement: The RF output power of the EW3E measured at the antenna port,
by adjusting the input power of signal generatadriwe the EUT to
get to maximum output power point and keep the Bimaximum
gain setting for all tests. The device shoulddstetd on both uplink
and downlink.

For detail test modulation and frequency, pleags te 3.2

Input Voltage: 120Va.c.
Temperature: 22°C ~ 26°C
Humidity: 46% ~ 56% RH

Atmospheric Pressure: 990 ~ 1005mbar

REMARK:

GERNERAL DEFINITIONS FOR CERTIFICATION PURPOSES:

The following three general definitions follow frotiose stated in the Part 22, 24 and 90 rule sects
listed above. Two of the definitions replace poers EAB internal definitions given for booster, eaper
and extender. The general term “extender” is #eesas booster, but booster should be used réter t
extender. The general term “translator” is the es@® repeater, but repeater should be used réier t
translator.

External radio frequency power amplifier (ERFPA) — any device which, (1) when used in conjunction
with a radio transmitter signal source, is capaiflamplification of the signal, and (2) is not ameigral
part of a radio transmitter as manufactured. TAS Equipment class AMP is used only for an ERFPA
device inserted between a transmitter (TNB/PCB)amdntenna (has only one antenna port)

Booster is a device that automatically reradiates signatsnf base transmitters without channel
translation, for the purpose of improving the reilisay of existing service by increasing the sigstiength

in dead spots. An “in-building radiation systera”a signal booster. These devices are not intetuded
extend the size of coverage from the originatingebstation. A booster can be either single oripialt
channels.

Repeateris a device that retransmits the signals of othetions. Repeaters are different from boosters in
that they can include frequency translation andecdand coverage beyond the design of the oridiasé
station. A repeater is typically single channdl tan also be multiple channels.

ERFPA(AMP) and booster/repeaters (TNB/PCB) can galyebe authorized for all rules parts except 15
and 18.

Tests should be done with each typical signal.., éog F3E emissions use 2500Hz with 2.5 or 5kHz
deviation. Use of CW signal for some tests in ptagle in lieu of actual emission, in some casesrwh
CW signal gives worst case.

The EUT is a Repeater and belongs to TNB class.
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3.2 Test Procedure & Measurement Data

Test Modulation and Frequency
Cellular Band 1: CDMA Port

Modulation Lowest Frequency Middle Frequency Highest Frequency
(MH2) (MH2) (MH2)
Downlink: 870MHz to 877.5MHz
CDMA | 871.5 | 873.5 | 876.0
Uplink: 825MHz to 832.5MHz
CDMA | 826.5 | 828.5 | 831.0
Cellular Band 2: U850 Port
Modulation Lowest Frequency Middle Frequency Highest Frequency
(MH2) (MH2) (MH2)
Downlink: 877.5MHz to 882.5MHz
CDMA | 879.0 | 880.0 | 881.0
Uplink: 832.5MHz to 837.5MHz
CDMA | 834.0 | 835.0 | 836.0
Remark:

1) For band 1 and band 2, we adjusted the working liraride lowest band; the middle band; the highestdb
and test the respective frequency as above table.
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General Test Setup:

Power Supply

Signal Generator

Combiner RF RF
Input Output

Signal Generator

EUT

Power
Metel

Spectrum  f---- | Notch Filter | ------ Attenuator  f-----------

Analyzel

500hm
Loac

According to the tune up procedure, test the EUT@D1 (Downlink) and MT port (Uplink) to achieve
the maximum output power.
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3.3 RF Output Power

Test Requirement:

Test Method:
Test Date:

Mode of Operation:

Test Configuration:

Signal Generator

7

STC Test Report

Page 9 of 64

FCC 47CFR 22.913(a)
22.913(a): Maximum ERP in general, the effectivdiated power
(ERP) of base transmitters and cellular repeaterst not exceed
500Watts.

FCC Part 2.1046

2012-09-17

Status: Drive the EUT to maximoutput power
Conditions: Normal conditions
Application: Cellular Band RF output ports

Spectrum
RF RF Analyzer

The Hong

Input Output

EUT

Figure 1 RF Output Power Test Configuration
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Test Procedure: RF output power test procedure:

1.

a) Connect the equipment as illustrated, when titpud power is
over the max value of the spectrum analyzer; adattenuator
to avoid destroying the facility.

b) Set the center frequency of the spectrum anatpzine
assigned transmitter frequency, key the transmited set the
level of the carrier to the full scale referenceeli

¢) Do not apply any tone to modulate the EUT.

d1) Adjust the spectrum analyzer for the follows®tings:

1) Resolution Bandwidth >> the carrier bandwidth,
2) Video Bandwidth refer to standard requirement.

d2) Use spectrum analyzer channel power measurduorestion;

e) Record the frequencies and levels of carriergupw

f) Calculate the signal path loss and final povaug.

Or

2.

a) Connect the equipment as illustrated;

b) Read the value from the power meter;

c) Calculate the signal path loss and final povetue.

Remark: Output power —

* Power on Form 731 should be clearly understoodtlasre
composite of multi-channels or per carrier. If gpous
composite include in comments field: “Power outiisied is
composite for multi-channel operation.”

e Check that the input drive level is at maximum in@ing and
maximum gain settings for all tests. Check botlnkpand
downlink input levels. See manual or brochureshnical
description for maximum rating. May need to chE€C
identifier of transmitter used for tests.
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3.3.1 Measurement Record:
Test for all configuration

Band 1: CDMA Port
Per channel power, input =-7dBm for downlink andd&m for uplink.

Modulation | Lowest Frequency | Middle Frequency |  HighesFrequency
Downlink: Working Band (870MHz ~ 877.5MHz), MeasWaximum Output Power
CDMA | 43.1dBm (20.4W) | 43.5dBm (22.4W) | 43.0dBm (20.pW
Uplink: Working Band (825MHz ~ 832.5MHz), MeasureaXmum Output Power
CDMA | 32.3dBm (1.698W) |  33.1dBm (2.042W) | 32.1dBm @26v)

Band 2: U850 Port
Per channel power, input =-7dBm for downlink andd&m for uplink.

Modulation | Lowest Frequency | Middle Frequency |  HighesFrequency
Downlink: Working Band (877.5MHz ~ 882.5MHz), MeasiMaximum Output Power
CDMA | 42.4dBm (17.8W) |  43.3dBm (21.4W) | 42.5dBm (18 2W
Uplink: Working Band (832.5MHz ~ 837.5MHz), MeasiMaximum Output Power
CDMA | 32.1dBm (0.3W) |  33.3dBm (0.281W) | 31.9dBm (0.288

Remark: test in single channel status, output pasvisted in full amplifying status.
Kept the EUT working in maximum gain, adjusted itiygut power until to get the EUT to maximum
output power (ALC point).

Note: Conducted output power tested. ERP was not$éed because the amplifier does not come with
an antenna.
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3.4 Conducted Spurious Emissions

Test Requirement:

Test Method:
Test Date:
Mode of Operation:

Test Configuration:

Signal Generator

FCC 47CFR 22.917 (a)
22.917(a): Out of band emissions. The power ofanigsion
outside of the authorized operating frequency ramgest be
attenuated below the transmitting power (P) byctofaof at least
43+10 log (P) dB, which are
1.) 56dB attenuation for Downlink
2.) 46dB attenuation for Uplink

FCC Part 2.1051

2012-09-17 — 2012-09-28

Status: Drive the EUT to maximoutput power
Conditions: Normal conditions
Application: Cellular Band RF output ports

RE RE Spectrum

Input Output Analyzer

EUT

Figure 2 Conducted Spurious Emission Test Configuma
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Normal
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Modulation Signal
Generator

Test Procedure:

Remark:

\ 4

Attenuator
EUT >
: y
Spectrum | Notch Filter
Analyzer <«

Conducted Emission test procedure:

a)

b)

<)

e)

)

Connect the equipment as illustrated, with the mditter by-
passed, when the output power is over the max \adltie
spectrum analyzer, add the attenuator to avoidagsy the
facility.

Set the center frequency of the spectrum analyrtret
assigned transmitter frequency, key the transmited set the
level of the carrier to the full scale referenceeli

Do not apply any tone to modulate the EUT.

Adjust the spectrum analyzer for the following isefs:

1) Resolution Bandwidth, (base the standard, aihyydifferent
set), here is 100kHz for frequency band less ti@aiHZ, 1IMHz
for frequency over 1GHz;

2) Video Bandwidth refer to standard requirement.

Adjust the center frequency of the spectrum analiare
incremental coverage of the range from:

1) 30MHz to 1000MHz;

2) the highest radio frequency shall higher tharirb@s of
carrier frequency;

Record the frequencies and levels of spurious émnisgrom
step e)

The notch filter maybe used for avoidERET fundamental carrier
output power making the spectrum overload and #nebnic
spurious brought by it.

When the EUT fundamental carrier is not enough aierthe
status, the notch filter could be not used.
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3.4.1 Measurement Record:

Pretest 43dBm / 40dBm / 37dBm for Downlink and 33d& / 30dBm / 27dBm / 24dBm for Uplink
output systems and found the worst case are in 43dBfor Downlink system and 33dBm for Uplink
system and reported.

Test in Band 1:
Test for Downlink:
Cellular Band 1- CDMA downlink (lowest frequency)

Mkr1 871.50 MHZ

ElggBldiv Ref 0.00 dBm -14.353 dBm
100 1

=200

-30.0

-40.0

-500

-60.0

-70.0

EDD:M‘ PRSI USRIV P Y PRI M JARYPIARY I ARPYRT ELTER S T YT SRR I WP (A TE T R R
-80.0

Start 30.0 MHz Stop 1.0000 GHz|
#Res BW 100 kHz #VBW 100 kHz Sweep 117 ms (1001 pts]

Mkr1 §.707 GHZ

[ggeiiv__Ref 0.00 dBm -77.909 dBm
-10.0
-200
300
-40.0
-50.0
-60.0
-70.0
]

80.0 ) LU TR irtea g Aottt

P T b T s e R R omg P Jr e T
-90.0
Start 1.000 GHz Stop 10.000 GHz|
#Res BW 100 kHz #VBW 100 kHz Sweep 1.09 s (1001 pts

Remarks: 56dB attenuator was used for Band 1 Dowluring Conducted Spurious Emission Test
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Cellular Band 1- CDMA downlink (middle frequency)

Mkr1 873.50 MHZI

‘IL%Bldiv Ref 0.00 dBm -13.44 dBm
100 1

=200

-30.0

400

-500

-60.0

-70.0

oo YT NT E Y IR TR ST TR ST DR ST e e T T R B Vo e e
-80.0

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 117 ms {1001 pts]

Mkr1 3.628 GH
1L%Bldiv Ref 0.00 dBm -76.76 dBm

-100

sheghe bt s
{4t

L Tl s ST Ay my

80.0 e b el At

500

Start 1.000 GHz Stop 10.000 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 1.09 s (1001 pts;

Remarks: 56dB attenuator was used for Band 1 Dowluring Conducted Spurious Emission Test
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Cellular Band 1- CDMA downlink (highest frequency)

Mkr1 876.00 MHJ

10 dBid Ref 0.00 dBm -13.492 dBm
-10.0 1

=200

-30.0

-40.0

-50.0

600

-70.0

o Lot 1 brpaebd i A S RYRETR QR ECY NTEVE TR R ) oY A Aeidag e o —
200
Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VEBW 100 kHz Sweep 117 ms (1001 pts;

Mkr1 876 MH

10 dBidiv  Ref 0.00 dBm - dBm
Log

-10.0 1

|

=200

-30.0

400

-500

600

-70.0

Y] — MWLM“'W et ™t Lol g b, . .y
-80.0

Start 1.000 GHz Stop 10.000 GHz|
#Res BW 100 kHz #VBW 100 kHz Sweep 1.09 s {1001 pts’

Remarks: 56dB attenuator was used for Band 1 Dowluring Conducted Spurious Emission Test
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Test for Uplink:

Cellular Band 1- CDMA Uplink (lowest frequency)

Mkr1 826.50 MH

jodeidy__Ref 10.00 dBm -13.609 dBm
og
0.00
-10.0 1
-200
-30.0
-40.0
-500
-60.0
b0 M ey A A JJ" " |i oy L} " ] i, #th‘-JWmhm,&#‘
-80.0
Start 30.0 MHz Stop 1.0000 GHZ]
#Res BW 100 kHz #VBW 100 KHz Sweep 117 ms (1001 pts]

Mkr1 2.512 GHY

[ggeiaiv__ Ref 10.00 dBm -67.58 dBm
0.00

-10.0

=200

-30.0

-40.0

-50.0

-60.0

.1
700 o pe ol Y WENERRY P L 0 WHLTR FEPI N A
Nk e S S g T et e T T TR TR LT |

-80.0

Start 1.000 GHz Stop 10.000 GHZ
#Res BW 100 kHz #VBW 100 kHz Sweep 1.00 s (1001 pts

Remarks: 46dB attenuator was used for Band 1 Upluring Conducted Spurious Emission Test
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Cellular Band 1- CDMA Uplink (middle frequency)
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10 dBidiv. Ref 10.00 dBm
Log

Mkr1 828.50 MH4
12.127 dBm

0.00

-10.0

-50.0

600

-70.0

‘i-‘w‘i*“‘"‘ R LA P

-80.0

ot ol dcaryet o Mot butiahy]

Start 30.0 MHz
#Res BW 100 kHz

#VBW 100 kHz

Stop 1.0000 GHZ
Sweep 117 ms (1001 pts

Mkr1 6.220 GHZ
-66.69 dBm

10dBrdiv  Ref 10.00 dBm
Log

0.00

-10.0

-200

-300

-400

-500

-600

FTIZE

ioprtttde 41
¥ ui

W R T LI s

A,
e

T g g e

Start 1.000 GHz
#Res BW 100 kHz

#VBW 100 kHz

Stop 10.000 GHz
Sweep 1.09 s (1001 pts

Remarks: 46dB attenuator was used for Band 1 Upluring Conducted Spurious Emission Test
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Cellular Band 1- CDMA Uplink (highest frequency)

Mkr1 831.00 MH]
E%Bldiv Ref 10.00 dBm -13.47 dBm
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st el

=
=

Start 30.0 MHz Stop 1.0000 GHZ|
#Res BW 100 kHz #VEBW 100 kHz Sweep 117 ms (1001 pts

Mkr1 5.671 GHZ

[ggsiiv_Ref 10.00 dBm -67.14 dBm
0.00
-10.0
=200
<300
40.0
-50.0
-60.0 1
0.0 TR [NV Fool JLL = ol‘qmum ettt | AdtAL t
T ﬂ'““' T i kU HW"WM
-80.0
Start 1.000 GHz Stop 10.000 GHz|
#Res BW 100 kHz #VBW 100 kHz Sweep 1.00 s (1001 pts

Remarks: 46dB attenuator was used for Band 1 Uplirkng Conducted Spurious Emission Test

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
Tel: (852) 2666 1888 Fax: (852) 2664 4353 Homepage: www.hkstc.org E-mail: hkstc@hkstc.org

This report shall not be reproduced unless with prior written approval from The Hong Kong Standards and Testing Centre Ltd.
For Conditions of Issuance of this test report, please refer to the overleaf or Homepage



7

STC Test Report

Date :2012-10-22 Page 20 of 64
No. :MH187332

Test in Band 2:
Test for Downlink:

Cellular Band 2— CDMA downlink (lowest frequency)

Mkr1 879.00 MH4

1L%gBldiv Ref 10.00 dBm -3.749 dBm
oo 1

-10.0

=200

-30.0

-40.0

-50.0

-60.0

700 e Pl bt ielel JISITY FYFYTPIWRAIN B! stk el
-80.0

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 117 ms (1001 pts;

Mkr1 879 MHZ
my

%gBldiv Ref 10.00 dBm - dB

o 1

|
10.0
o0.0
30.0
40.0
50.0
50.0
700 e S oM e ML RN v v I ol o

P ¥ 4 ity sy

0.0
start 1.000 GHz Stop 10.000 GHz]
FRes BW 100 kHz #VBW 100 kHz Sweep 1.09 s (1001 ptsl

Remarks: 46dB attenuator was used for Band 2 Dowluring Conducted Spurious Emission Test
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Cellular Band 2— CDMA downlink (middle frequency)

Page 21 of 64

10 dBidiv  Ref 10.00 dBm
Log

Mkr1 880.00 MHZ
-3.332 dBm

0.00

-100

v Al

L g, I+
Iy ey A

TR T A R

Center 515.0 MHz

#Res BW 100 kHz #VBW 100 kHz

Span 970.0 MH]
Sweep 117 ms (1001 pts]

10 dBidiv Ref 10.00 dBm
Log

Mkr1 5.761 GHZ
-67.18 dBm

0oo

-100

IR T YW, | e Ay b gt ey

(e t

Start 1.000 GHz
#Res BW 100 kHz

#VBW 100 kHz

Stop 10.000 GHz|
Sweep 1.09 s (1001 pts

Remarks: 46dB attenuator was used for Band 2 Dowluring Conducted Spurious Emission Test

The Hong Kong Standards and Testing Centre Ltd.
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Hong Kong
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Cellular Band 2— CDMA downlink (highest frequency)

Page 22 of 64

Mkr1 881.00 MH4

[ggaid__Ref 10.00 dBm -3.462 dBm
0.00 1

-10.0

=200
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-40.0

-50.0
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700 T T TV PO MER TN PRSP AR PR YO TR T T ST
-80.0

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 117 ms (1001 pts;

Mkr1 881 MH
0dBidiv  Ref 10.00 dBm - dBm
Log
0.00 1
n
-10.0
-200
-300
-40.0
-50.0
-60.0
00 |t P P T P Iy
-80.0
Start 1.000 GHz Stop 10.000 GHZ
#Res BW 100 kHz #VBW 100 kHz Sweep 1.09 s (1001 pts

Remarks: 46dB attenuator was used for Band 2 Dowluring Conducted Spurious Emission Test
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Test for Uplink:

Cellular Band 2— CDMA Uplink (lowest frequency)

Mkr1 836.00 MHZ]
1L%gsrdiv Ref 10.00 dBm -15.528 dBm)
0.00
-100 1
[
-200
-300
400
-50.0
-60.0
-70.0
s el MMWWVWMMWWV
-a0.0
Start 30.0 MHz Stop 1.0000 GHZ|
#Res BW 100 kHz #VBW 100 kHz Sweep 117 ms (1001 pts]

Mkr1 836 MHZ

10 dBrdiv  Ref 10.00 dBm - dBm

Log
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-a0.0

Start 1.000 GHz Stop 10.000 GHz|

#Res BW 100 kHz #VBW 100 kHz Sweep 1.09 s (1001 pts]

Remarks: 46dB attenuator was used for Band 2 Uplirkng Conducted Spurious Emission Test
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Cellular Band 2— CDMA Uplink (middle frequency)

Mkr1 835.10 MHZ]
D ¢Bidiv  Ref 10.00 dBm -14.620 dBmy
og
il
00 1
0.0
0.0
0.0
0.0
0.0
ne PO S DTS A S B N S T T A T R T e UTTE TS
0.0
tart 30.0 MHz Stop 1.0000 GHz
Res BW 100 kHz #/BW 100 kHz Sweep 117 ms (1001 pts

Mkr1 7.066 GHZ
[ggeidiv__Ref 10.00 dBm -66.24 dBm
0.00
-10.0
=200
-30.0
400
-50.0
-60.0 t1
700 " raS 2t PN Py UL TR R 1o B N Y
e u ] T sl s L 1 AL s TPFRRTRY TR SR
-60.0
Start 1.000 GHz Stop 10.000 GHZ
#Res BW 100 kHz #VBW 100 kHz Sweep 1.09 s (1001 pts

Remarks: 46dB attenuator was used for Band 2 Uplirkng Conducted Spurious Emission Test
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Cellular Band 2— CDMA Uplink (highest frequency)

Page 25 of 64

Mkr1 836.00 MHZ]

{ggsiav_Ref 10.00 dBm -15.528 dBm|
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-10.0 1
{
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-80.0
Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 117 ms (1001 pts]
Mkr1 836 MH
10dBrdiv  Ref 10.00 dBm - dBm
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-80.0

Start 1.000 GHz
#Res BW 100 kHz

#VBW 100 kHz

Sweep 1.09 s (1001 pts]

Stop 10.000 GHz|

Remarks: 46dB attenuator was used for Band 2 Upluring Conducted Spurious Emission Test
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3.5 Band Edge & Intermodulation

Test Requirement: FCC 47CFR 22.917 (b)
22.917(b): Measurement procedure. Compliance tivéhe rules in
based on the use of measurement instrumentatiotoimgp a
resolution bandwidth of 100kHz or greater. In iéHz bands
immediately outside and adjacent to the frequehagkoa
resolution bandwidth of at least one percent ofeiimssion
bandwidth of the fundamental emission of the tratismmay be
employed. A narrower resolution bandwidth is pétexiin all
cases to improve measurement accuracy providesi¢asured
power is integrated over the full required measemnbandwidth
(i.e. 100kHz or 1 percent of emission bandwidthsecified). The
emission bandwidth is defined as the width of ilgaa between
two points, one below the carrier center frequearay one above
the carrier center frequency, outside of whickealissions are
attenuated at least 26dB below the transmitter powe

Test Method: FCC Part 2.1051 & 2-11-04/EAB/RF
Test Date: 2012-09-28
Mode of Operation: Status: Drive the EUT to maximoutput power

Conditions: Normal conditions
Application: Cellular Band RF output ports

Test Configuration:

Signal Generator RE RE Spectrum
Input Output Analyzer

EUT

Figure 3 Band edge and Intermodulation Test Condition

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
Tel: (852) 2666 1888 Fax: (852) 2664 4353 Homepage: www.hkstc.org E-mail: hkstc@hkstc.org
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Normal Attenuator
Modulation Signal > EUT >
Generator
: y
Spectrum | Notch Filter
Analyzer «—Y
Test Procedure: Conducted Emission test procedure:

a) Connect the equipment as illustrated, with the mditter by-
passed, when the output power is over the max \Gflthee
spectrum analyzer, add the attenuator to avoidalgsy the
facility.

b) Set the center frequency of the spectrum analygztret
assigned transmitter frequency, key the transmited set the
level of the carrier to the full scale referenceeli

¢) Do not apply any tone to modulate the EUT.

d) Adjust the spectrum analyzer for the following isets:

1) Resolution Bandwidth, (base the standard, aghyeldifferent
set), here is 100kHz for frequency band less ti@iHZ, 1IMHz
for frequency over 1GHz;

2) Video Bandwidth refer to standard requirement.

e) Adjust the center frequency of the spectrum analfare

incremental coverage of the range from:

1) 30MHz to 1000MHz;

2) the highest radio frequency shall higher thatirh@s of
carrier frequency;

f) Record the frequencies and levels of spurious émnis§rom
step e)

Remark: The notch filter maybe used for avoidERET fundamental carrier
output power making the spectrum overload and #nmbnic
spurious brought by it.

When the EUT fundamental carrier is not enough aierthe

status, the notch filter could be not used.

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
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Intermodulation 1) Connect the equipment as illustrated;
Test Procedure: 2) Test the background noise level with all the testlities;
3) Keep one transmitting path, all other connectoed! e
connected by normal power or RF leads;
4) Select the attenuator to avoid the test receivepectrum
analyzer being destroyed;
5) Keep the EUT continuously transmitting in max power
6) Keep two signals are same in modulation type avel;le
7) Measure the 3 order inter-modulated product byetda (the
sum of the two unwanted signal should be rated powe
8) Correct for all losses in the RF path;
9) Read the conducted spurious emissions of the Et&naa
port.
Remark: « CW signal rather than typical signal is acceptgfde FM).
» At maximum drive level, for each modulation: onstteith
three tones, or two tests (high-, low-band edgé#) two tones
e Limit usually is -13dBm conducted.
* Not needed for single channel systems.
« Combination of modulation types not needed.

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
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3.5.1 Measurement Record:

Pretest 43dBm / 40dBm / 37dBm for Downlink and 33d& / 30dBm / 27dBm / 24dBm for Uplink
output systems and found the worst case are in 43dBfor Downlink system and 33dBm for Uplink

system and reported.

Test in Band 1:
Test for Downlink:
Cellular Band 1—- CDMA one signal input downlinkwler edge)

Mkr1 870.000 MHz

1L%gBldiv Ref 10.00 dBm -62.651 dBm

000

5
=}
o

/| RAYA!

700
LRV TR WY M oY WA
-80.0
Center 870.000 MHz Span 15.00 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 1.87 ms (1001 pts)

Cellular Band 1- CDMA one signal input downlink figy edge)

Mkr1 877.500 MHz

(g geidiv_ Ref 10.00 dBm -62.04 dBm
0.00

A

-200 / \

-300 ( 1

400 } \

50.0 { \

w”J LN 1
-60.0
A "
P s U IS TN W ETT S RSB STRE NPT

-80.0

Center 877.500 MHz Span 15.00 MHz
#Res BW 100 kHz #/BW 100 kHz Sweep 1.87 ms (1001 pts)

Remarks: 46dB attenuator was used for Band 1 Dowluring Band Edge Measurement
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Cellular Band 1- CDMA two signal input downlink @er edge)

Mkr1 870.000 MHz
-62.825 dBm

10 dBidiv Ref 10.00 dBm
Log

0.00

ERER

. o ),
) o

o VWMWWMAMNW%WTMWN ™ j~’J‘]|
-B0.0 |
Center 870.000 MHz Span 15.00 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 1.87 ms (1001 pts)

Cellular Band 1- CDMA two signal input downlink (ogr edge)

Mkr1 877.500 MHz
19 geaiv Ref 10.00 dBm -61.203 dBm
0.00
TV
HEEN
-300 I ‘
400 r \
£00 JM( \k‘%\

1
800 Wmu{k ‘\,\!\w
HRATAW
! e gt Mty Aottt hnec il

-80.0
Center 877.500 MHz Span 15.00 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 1.87 ms (1001 pts)

Remarks: 46dB attenuator was used for Band 1 Dowluring Band Edge Measurement
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Test for Uplink:

Cellular Band 1- CDMA one signal input uplink (lonedge)

Mkr1 825.000 MHz

‘IL%gBldiv Ref 10.00 dBm -62.997 dBm

0.00

!
o, At

e e I, AR AR AT A o s VYN

Center 825.000 MHz Span 15.00 MHz
#Res BW 100 kHz #/BW 100 kHz Sweep 1.87 ms (1001 pts)

Cellular Band 1- CDMA one signal input uplink (upgelge)

Mkr1 832.500 MHz

1ggsiciv__Ref 10.00 dBm -65.675 dBm
0.00

10.0

200 /AI\IVJ\\

a0 / \

0.0 { K

500 -NVI\IJ, \

EERRN)

E VAR , )

i T T WWWWWWMWM

-80.0

Center 832.500 MHz Span 15.00 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 1.87 ms (1001 pts)

Remarks: 46dB attenuator was used for Band 1 Uplinkng Band Edge Measurement
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Cellular Band 1—- CDMA two signal input uplink (lowedge)

Mkr1 825.000 MHz
ElggBldiv Ref 10.00 dBm -62.849 dBm
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. N

500 uvj M
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et P P Tt e g LAy P e o)

-80.0

Center 825.000 MHz Span 15.00 MHz

#Res BW 100 kHz #VBW 100 kHz Sweep 1.87 ms (1001 pts)

Cellular Band 1- CDMA two signal input uplink (uppedge)

Mkr1 832.500 MHz

1Llc),;iBl'div Ref 10.00 dBm -66.047 dBm
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N [T
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-40.0

-500
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NIV

-800

Center 832.500 MHz Span 15.00 MHz
#Res BW 100 kHz #/BW 100 kHz Sweep 1.87 ms (1001 pts)

Remarks: 46dB attenuator was used for Band 1 Uplimkng Band Edge Measurement
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Test in Band 2:
Test for Downlink:

Cellular Band 2 — CDMA one signal input downlinkwler edge)

Mkr1 877.500 MHz

{ggBiciv__Ref 10.00 dBm -61.625 dBm
0.00

o /\r"‘\l"'\.(““\

=200 / \

300 / l

0.0 f( 1\

500

a b
£0.0
i W\x
-70.0
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-80.0

Center 877.500 MHz Span 15.00 MHz
#Res BW 100 kHz #/BW 100 kHz Sweep 1.87 ms (1001 pts)

Cellular Band 2— CDMA one signal input downlink figs edge)

Mkr1 882.500 MHz
EggBldiv Ref 10.00 dBm -64.269 dBm
o.oo
et

-10.0 (J w‘\

200 / \

300 , \
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Center 882.500 MHz Span 15.00 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 1.87 ms (1001 pts)

Remarks: 46dB attenuator was used for Band 2 Dowluring Band Edge Measurement
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Cellular Band 2— CDMA two signal input downlink @er edge)

Mkr1 877.500 MHz
-62.307 dBm

10 dBidiv Ref 10.00 dBm
Log
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-300
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Center 877.500 MHz Span 15.00 MHz
#Res BW 100 kHz #/BW 100 kHz Sweep 1.87 ms (1001 pts)

Cellular Band 2— CDMA two signal input downlink (ogr edge)

Mkr1 882.500 MHz

1ngsrdiv Ref 10.00 dBm -64.462 dBm
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Remarks: 46dB attenuator was used for Band 2 Dowluring Band Edge Measurement
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Test for Uplink:

Cellular Band 2— CDMA one signal input uplink (lowedge)

Mkr1 832.500 MHZ
[9gBieiv_Ref 10.00 dBm -68.243 dBm|
0.00
-100
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400 { \
-50.0 Jl \\
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-80.0
Center 834.000 MHz Span 15.00 MHZ
#Res BW 100 kHz #VBW 100 kHz Sweep 1.87 ms (1001 pts

Cellular Band 2— CDMA one signal input uplink (upgelge)

Mkr1 837.500 MHZ
-68.83 dBm

10 aBrdiv Ref 10.00 dBm
Log

0.00
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Center 836.000 MHz Span 15.00 MHZ
#Res BW 100 kHz #VBW 100 kHz Sweep 1.87 ms (1001 pts

Remarks: 46dB attenuator was used for Band 2 Uplinkng Band Edge Measurement
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Cellular Band 2— CDMA two signal input uplink (lowedge)

Page 36 of 64

Mkr1 832.500 MHZ
[ggeiaiv__ Ref 10.00 dBm -68.080 dBm
0.00
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-80.0
Center 834.000 MHz Span 15.00 MHZ
#Res BW 100 kHz #VBW 100 kHz Sweep 1.87 ms (1001 pts
Cellular Band 2— CDMA two signal input uplink (uppedge)
Mkr1 837.500 MHZ
1L%gsrdiv Ref 10.00 dBm -69.031 dBm)
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[t foedes mea o tnd I\t mmncapal oS g anryls ool
-a0.0
Center 836.000 MHz Span 15.00 MHZ
#Res BW 100 kHz #VBW 100 kHz Sweep 1.87 ms (1001 pts

Remark: 46dB attenuator was used for Band 2 UplimkngulBand Edge Me
For the test in two signal input or intermodulatitest input signal f1 and 2

asurement
will consider as dolks conditions:

1) EUT frequency band span and the amount of channels;

2) flisthe frequency lower, f2 is the frequency legli\f is the channel spacing;

3) inlower edge test, fl is the lower edge frequendychannel frequency, and f2 is +2 channel frequen
4) in higher edge test, f1 is the higher edge frequen2 channel frequency, and 2 is -1 channel feaqy;
5)  according to the amplifier characteristic, th&Boduct will appear when two signals input;

6) base the™ product frequency F1=2f1-f2 and F2=2f2-f1, whea th and f2 frequency select above,

a) in lower edge test, F1=2f1-(f1xf)=f1- Af=lower edge frequency;
b) in higher edge test, F2=2f2-(f2f)=f2+ Af=higher edge frequency.
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3.6 Radiated Spurious Emissions
Test Requirement: FCC 47CFR 22.917 (a)
22.917(a):
Test Method: FCC Part 2.1053
Test Date: 2012-10-03 — 2012-10-08
Mode of Operation: Status: Drive the EUT to maximoutput power

Conditions: Normal conditions
Application: Enclosure

Test Configuration:

30MHz to 40GHz emissions:

Semi-Anechoic Chamber
Computer
3m
| l | ‘ Spectrum
EUT ! | ‘ Analyzer
0 ; Turntable
Ground Plane
Test Procedure: 1Test the background noise level with all the testlities;

2. Keep one transmitting path, all other connectoed! e
connected by normal power or RF leads;

3. A suitable RF notch filter maybe used to avoidtdst receiver
or spectrum analyzer produce unwanted spurioussenss

4. Keep the EUT continuously transmitting in max pawer

5. Read the radiated emissions of the EUT enclosure.
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Radiated Emissions Test Procedure:

b)

g9)

Sem-anechoic Chamb

Tes
Antenn:
Signal
Generatc
|
EUT Load Spectrum
Analyzer

Connect the equipment as illustrated.

Adjust the spectrum analyzer for the following isefs:

1) Resolution Bandwidth = 100kHz for spurious eiwiss below 1GHz, and 1MHz for
spurious emissions above 1GHz.

2) Video Bandwidth = 300kHz for spurious emissibetow 1GHz, and 3MHz for spurious
emissions above 1GHz

3) Sweep Speed slow enough to maintain measureratintation.

4) Detector Mode = Positive Peak.

Place the transmitter to be tested on the turnialilee standard test site, the transmitter is
transmitting into a non-radiating load that is gld©n the turntable. The RF cable to this
load should be minimum length.

Measurements shall be made from 30MHz to 10 itenfisnmlamental carrier, except for the
region close to the carrier equal to * the catveEmdwidth.

Key the transmitter without modulation or normaldutation base the standard.

For each spurious frequency, raise and lower steatgtenna from 1m to 4m to obtain a
maximum reading on the spectrum analyzer withélsedntenna at horizontal polarity.
Then the turntable should be rotated 360° to deéterthe maximum reading. Repeat this
procedure to obtain the highest possible readitgcord this maximum reading.

Repeat step f) for each spurious frequency withteébeantenna polarized vertically.
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Semi-anechoic Chamb Tes
Antenns
Signal | Spectrum
Generatc Analyzer

h) Reconnect the equipment as illustrated.

i) Keep the spectrum analyzer adjusted as in step b).

j) Remove the transmitter and replace it with a stligin antenna (the antenna should be half-
wavelength for each frequency involved). The cewtethe substitution antenna should be
approximately at the same location as the centgheftransmitter. At the lower frequencies,
where the substitution antenna is very long, thikb& impossible to achieve when the antenna is
polarized vertically. In such case the lower efthe antenna should be 0.3m above the ground.

k) Feed the substitution antenna at the transmittdr with a signal generator connected to the
antenna by means of a non-radiating cable. Wahatitenna at both ends horizontally polarized,
and with the signal generator tuned to a particsfarrious frequency, raise and lower the test
antenna to obtain a maximum reading at the spectmayzer. Adjust the level of the signal
generator output until the previously recorded mmaxn reading for this set of conditions is
obtained. This should be done carefully repeatimg adjustment of the test antenna and
generator output.

I) Repeat step k) with both antennas vertically poéatifor each spurious frequency.

m) Calculate power in dBm into a reference ideal halfre dipole antenna by reducing the readings
obtained in step k) and 1) by the power loss indhble between the generator and the antenna,
and further corrected for the gain of the substituantenna used relative to an ideal half-wave
dipole antenna by the following formula:

Pd (dBm) =Pg (dBm) —cable loss (dB) +antenna gain (dB)

Where:

Pd is the dipole equivalent power and

Pg is the generator output power into the substituéintenna.

NOTE: It is permissible to use other antennas pledithey can be referenced to a dipole.
NOTE: Effective radiated power (e.r.p.) referstte tadiation of a half wave tuned dipole
instead of an isotropic antenna. There is a candifference of 2.15dB between e.i.r.p.
e.r.p(dBm) = e.i.r.p. (dBm)-2.15
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3.6.1 Measurement Record:

Pretest 43dBm / 40dBm / 37dBm for Downlink and 33d& / 30dBm / 27dBm / 24dBm for Uplink
output systems and found the worst case are in 43dBfor Downlink system and 33dBm for Uplink
system and reported.

Test Band 1:

No emissions were detected within 20dB below timt lfor the Downlink direction.
No emissions were detected within 20dB below tirt lfor the Uplink direction.

Test Band 2:

No emissions were detected within 20dB below timt lfor the Downlink direction.
No emissions were detected within 20dB below tirt lfor the Uplink direction.

Remark:

The cabinet radiation was measured with the equiptnensmitting a CW signal into a non-radiating
500hm load at maximum output power on a signalufeegy.

Measured were performed in the lowest, middle aglest frequency for both the Downlink and Uplink.
The spectrum was searched from 30MHz to 10GHY H&rmonic).
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3.7 Occupied Bandwidth

Test Requirement:
Test Method:

Test Date:
Mode of Operation:

Test Configuration:

Signal Generator

7

STC Test Report

2-11-04/EAB/RF
FCC Part 2.1049, 2-11-04/EAB/RF

Page 41 of 64

The spectral shape of the output should look simdlanput for all

modulations.
2012-09-28

Status: Drive the EUT to maximoutput power

Conditions: Normal conditions
Application: Cellular Band RF output ports

RF

Figure 2 Conducted Spurious Emission Test Configuma

Test Procedure:

Input

RF
Output

EUT

Spectrum
Analyzer

a) Set the spectrum analyzer RBW 300Hz or >1% & <2%

emission bandwidth of carrier.
b) Capture the trace of input signal;
c) Connect the equipment as illustrated;
d) Capture the trace of output signal;

Remark: Attenuator may be used to limit the RF trgfithe Spectrum Analyzer for protection.
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Test for all configuration

Test in Band 1:
Test for Downlink:

Cellular Band 1- CDMA downlink (lowest frequency)rput

Page 42 of 64

JRef Value -30.00 dBm ]

#IFGain:Low

Center Freq: 871.500000 MHz

s~ Trig:Free Run
#Atten: 20 dB

Avg|Hold: 10110

Radio Std: None

Radio Device: BTS

10 dBidiv Ref -30.00 dBm

Log
-40.0
-50.0 T~ Ww ‘/W\"\
-60.0
700 /f \\
80.0
000 PPAfAa s M A S AN f’ "\v\rvﬂmvm AWLORY.
-100
-110
-120
[Center 871.5 MHz Span 3 MHz
Res BW 27 kHz VBW 270 KkHz Sweep 4.933 ms|
Occupied Bandwidth Total Power -35.5dBm
1.2669 MHz
Transmit Freq Error 2.825 kHz OBW Power 99.00 %
x dB Bandwidth 1.421 MHz x dB -26.00 dB

Cellular Band 1- CDMA downlink (lowest frequencyDutput

[Center Freq 871.500000 MHz I

Center Freq: 871.500000

«». Trig:Free Run

MHz
Avyg[Heold: 10110

Radio Std:

Nene

#IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
0.00
-10.0
200
o /f j%ﬂwmwx\
40.0
60.0 // \\
60.0
A n] | .
W TN WY VWS W/

-80.0
[Center 871.5 MHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms|

Occupied Bandwidth Total Power -7.40 dBm

1.2690 MHz
Transmit Freq Error 1.872 kHz OBW Power 99.00 %
x dB Bandwidth 1.418 MHz x dB -26.00 dB
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Cellular Band 1- CDMA downlink (middle frequency)rput

Center Freq 873.500000 MHz

‘ #IFGain:Low

Center Freq: 873.500000 MHz

«p. Trig:Free Run
#Atten: 20 dB

Avg[Held: 10110

Page 43 of 64

Radio Std: None

Radio Device: BTS

10 dBidiv Ref -30.00 dBm
fiLog

Cellular Band 1- CDMA downlink (middle frequencyCutput

-40.0
00 T of W] N
-60.0
70.0 / \‘
80.0 f \
a0 paE FATT NN W\f\/ \N\JV\ B/ Aty
-100
-110
-120
[Center 873.5 MHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms|
Occupied Bandwidth Total Power -35.5 dBm
1.2671 MHz
Transmit Freq Error 4.674 kHz OBW Power 99.00 %
x dB Bandwidth 1.418 MHz x dB -26.00 dB

JSpan 3.0000 MHz

I ‘ #IFGain:Low

Center Freq: 873.500000 MHz

+p. Trig:FreeRun

#Atten: 20 dB

Avg|Held: 10110

Radio Std: None

Radio Device: BTS

10 dBldiv Ref 10.00 dBm

Log
0.00

-10.0

-20.0

-30.0 r/
-40.0

.70.0 AU“\,—J‘\JA\/J\/ T

AT ANEY,

Center 873.5 MHz
Res BW 27 kHz

VBW 270 kHz

Span 3 MHz
Sweep 4.933 ms|

Occupied Bandwidth

1.2768 MHz
Transmit Freq Error -2.543 kHz
x dB Bandwidth 1.413 NHz

Total Power

OBW Power
x dB

-7.41 dBm

99.00 %
-26.00 dB
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Cellular Band 1- CDMA downlink (highest frequeney)nput

m—center Freq 876.000000 MHz | Center Freq: 876.000000 MHz Radie Std: None
—»— Trig:Free Run Avg|Held: 10110
‘ #IFGain:Low #Atten: 20 dB Radie Device: BTS

10 dBidiv Ref -30.00 dBm

Log
-40.0
0 Vo T ol T AR
-60.0
70.0 f/ \,\‘\
-60.0
0.0 paD el V,\!vJJ \f\'_\n#/mf’\!\/\f\f\/\/ WILAYAN:Y
-100
-110
-120
[Center 876 MHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms|
Occupied Bandwidth Total Power -35.5 dBm
1.2678 MHz
Transmit Freq Error -2.666 kHz OBW Power 99.00 %
x dB Bandwidth 1.418 MHz x dB -26.00 dB

Cellular Band 1- CDMA downlink (highest frequeneyDutput

Fcenter Freq 876.000000 MHz | Center Freq: 876.000000 MHz Radio Std: None
—»— Trig:Free Run Avg|Held: 10110
‘ #IFGain:Low #Atten: 20 dB Radie Device: BTS
10 dBidiv Ref 10.00 dBm
Log

000

-70.0 ’J \
v

e \/\/\J VW N VI mw /
[Center 876 MHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms|

Occupied Bandwidth Total Power -8.08 dBm

1.2628 MHz
Transmit Freq Error -89 Hz OBW Power 99.00 %
x dB Bandwidth 1.413 MHz x dB -26.00 dB
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Test for Uplink:

Cellular Band 1- CDMA uplink (lowest frequency)rplt

Page 45 of 64

FCenter Freq 826.500000 MHz |

‘ #IFGain:Low

Center Freq: 826.500000 MHz

—p~ Trig:FreeRun

#Atten: 20 dB

Avg|Held: 1010

Radio Std: None

Radio Device: BTS

10 dBIdiv Ref -30.00 dBm

Log
-40.0
s Vo e T T, ATV Av
50.0 /ﬂ \"\
70.0
800 / \
BT Lt LN r’\v\vmf\ f‘j \mw\ ERVENL LT PN AV
400
410
420
[Center 826.5 MHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms|
Occupied Bandwidth Total Power -35.2 dBm
1.2695 MHz
Transmit Freq Error 381 Hz OBW Power 99.00 %
x dB Bandwidth 1.415 MHz x dB -26.00 dB

Cellular Band 1- CDMA uplink (lowest frequency) iput

FCemer Freq 826.500000 MHz |

I { #IFGain:Low

Center Freq: 826.500000 MHz

w3 Trig:FreeRun

#Atten: 20 dB

Avg|Held: 10110

Radio Std: None

Radic Device: BTS

I10 dBidiv Ref 10.00 dBm
Log
0.00

T

IVASN U A, A
A AP

- “‘v
I P A

[Center 826.5 MHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms|
Occupied Bandwidth Total Power -9.25 dBm
1.2676 MHz
Transmit Freq Error 113 Hz OBW Power 99.00 %
x dB Bandwidth 1.413 MHz x dB -26.00 dB
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Cellular Band 1- CDMA uplink (middle frequency) rplut

Radio Std: None

[Center Freq 828.500000 MHz ] Center Freq: 828.500000 MHz

«». Trig:Free Run Avg|Hold: 10110
#Atten: 20 dB

#IFGain:Low Radio Device: BTS

10 dBidiv
Log

-40.0

Ref -30.00 dBm

\MN—\-’\WM\/’ ATAING VY

-120

[Center 828.5 MHz

Span 3 MHz

Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms|
Occupied Bandwidth Total Power -35.0 dBm
1.2684 MHz
Transmit Freq Error 3.046 kHz OBW Power 99.00 %
x dB Bandwidth 1.403 MHz x dB -26.00 dB

Cellular Band 1- CDMA uplink (middle frequency) -ufput

[Center Freq 828.500000 MHz ] i Radio Std: None
I I s+ Trig:Free Run

#IFGain:Low #Atten: 20 dB

Center Freq: 828.500000 MHz
Avg|Held: 10110

Radio Device: BTS

I10 dBidiv Ref 10.00 dBm
Log

0.00

-10.0

"\,J\"\'JM«/‘V\P’"‘\V Jiry
LY EERT

[Center 828.5 MHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms|
Occupied Bandwidth Total Power -7.74 dBm
1.2625 MHz
Transmit Freq Error 1.593 kHz OBW Power 99.00 %
x dB Bandwidth 1.411 MHz x dB -26.00 dB
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Cellular Band 1- CDMA uplink (highest frequency)nput

FCenter Freq 831.000000 MHz | Center Freq: 831.000000 MHz Radio Std: None
+». Trig:FreeRun Avg|Hold: 1010
‘ #IFGain:Low #Atten: 20 dB Radio Device: BTS

10 dBidiv Ref -30.00 dBm

Log
-40.0
0 Ve PRV T R e
-60.0 ’f
70.0 /fl \
80.0 / \
P LN Y r/vv’\rw"vaJ \r"v"w‘-wv\f/\ AL
100
=110
-120
[Center 831 MHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms|
Occupied Bandwidth Total Power -35.3 dBm
1.2669 MHz
Transmit Freq Error 1.914 kHz OBW Power 99.00 %
x dB Bandwidth 1.425 MHz x dB -26.00 dB

Cellular Band 1- CDMA uplink (highest frequencyputput

FCQn‘er Freq 831.000000 MHz | Center Freq: 831.000000 MHz Radio Std: None
iss Trig:FreeRun Avg|Hold: 1010
I { #IFGain:Low #Atten: 20 dB Radio Device: BTS

I10 dBidiv Ref 10.00 dBm
Log

000

-10.0

:BD.U / \

R NPV LVas Y Yt o
- N LAY T v V
-80.0
[Center 831 MHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms|
Occupied Bandwidth Total Power -8.28 dBm
1.2703 MHz
Transmit Freq Error -6.438 kHz OBW Power 99.00 %
x dB Bandwidth 1.406 MHz x dB -26.00 dB
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Test in Band 2:
Test for Downlink:

Cellular Band 2— CDMA downlink (lowest frequency)rput

Fcenter Freq 879.000000 MHz ‘ Center Freq: 879.000000 MHz Radio Std: None
- Trig:Free Run Avg|Held: 10110
I ‘ #IFGain:Low #Atten: 20 dB Radio Device: BTS

10 dBidiv Ref -30.00 dBm

Log
-40.0
0 DDk R I B
B0.0
700 [rf‘ \\\\
0.0
00 [y Vf\J\/\ LY Vil j\/J \A’\J\-\A_ m"rwv\
-100
-10
120
[Center 879 MHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms
Occupied Bandwidth Total Power -35.6 dBm
1.2697 MHz
Transmit Freq Error 1.264 kHz OBW Power 99.00 %
x dB Bandwidth 1.425 NMHz x dB -26.00 dB

Cellular Band 2— CDMA downlink (lowest frequencyDutput

Fcenter Freq 879.000000 MHz ‘ Center Freq: 879.000000 MHz Radio Std: None
s Trig:FreeRun Avg|Held: 10/10
I ‘ #IFGain:Low #Atten: 20 dB Radio Device: BTS

10 dBidiv Ref 0.00 dBm
Log
100

izu ‘ f,f\l"\/\/\,\/\/“v"\'\wwu’\/‘/\""wm/ "’\f\-’”\/‘"‘\’\,.\

-70.0 e AN,
Y e VW W VR

0.0 [
-90.0
[Center 879 MHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms

Occupied Bandwidth Total Power -6.90 dBm

1.2656 MHz
Transmit Freq Error 7.713 kHz OBW Power 99.00 %
x dB Bandwidth 1.414 MHz x dB -26.00 dB
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Cellular Band 2— CDMA downlink (middle frequency)rput

Fcenter Freq 880.000000 MHz | Center Freq: 880.000000 MHz Radio Std: None
+p. Trig:Free Run Avg|Hold: 1010
‘ #IFGain:Low #Atten: 20 dB Radio Device: BTS

10 dBidiv Ref -30.00 dBm
Log
-40.0
0 RV AV TR
-60.0
700 /‘J \W
0.0 r \
a0 Pl NN /\A/\n/ \m Ao Ao |
100
10
120
[Center 880 MHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms|

Occupied Bandwidth Total Power -35.7 dBm

1.2677 MHz
Transmit Freq Error 2.124 kHz OBW Power 99.00 %
x dB Bandwidth 1.418 MHz x dB -26.00 dB

Cellular Band 2— CDMA downlink (middle frequencyCutput

[Center Freq 880.000000 MHz | Center Freq: 880.000000 MHz Radio Std: None
+—p~ Trig:FreeRun Avg|Hold: 1010
‘ #IFGain:Low #Atten: 20 dB Radic Device: BTS

10 dBidiv Ref 0.00 dBm
Log

-10.0

700 o n/’ \

fn

' W VT AT RVATIRNE
-50.0 W V / W
-90.0
[Center 880 NHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms|

Occupied Bandwidth Total Power -6.64 dBm

1.2616 MHz
Transmit Freq Error -3.069 kHz OBW Power 99.00 %
x dB Bandwidth 1.416 NHz x dB -26.00 dB
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Cellular Band 2— CDMA downlink (highest frequeney)nput

FCenter Freq 881.000000 MHz ‘ Center Freq: 881.000000 MHz Radio Std: None
—»— Trig:Free Run Avg|Hold: 10M0
#IFGain:Low #Atten: 20 dB Radio Device: BTS

10 cdBidiv Ref -30.00 dBm
Log

-40.0
00 e A N Y S e N ,_\
E0.0
70.0 /'/ \\
0.0
IS WS ST P [T P
100
10
-120
[Center 881 MHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms|
Occupied Bandwidth Total Power -35.3 dBm
1.2652 MHz
Transmit Freq Error 7.411 kHz OBW Power 99.00 %
x dB Bandwidth 1.414 MHz x dB -26.00 dB

Cellular Band 2— CDMA downlink (highest frequeneyDutput

Fcenter Freq 881.000000 MHz ‘ Center Freq: 881.000000 MHz Radio 5td: None
«p. Trig:Free Run Avg|Held: 10110
I ‘ #IFGain:Low #Atten: 20 dB Radio Device: BTS

10 dBidiv Ref 0.00 dBm
Log

-10.0

-20.0

-30.0

-70.0 /\/J 7 \I‘[N\VI\\; wm f] \Wn v
e[ VY M
-20.0
[Center 881 MHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms

Occupied Bandwidth Total Power -6.84 dBm

1.2667 MHz
Transmit Freq Error 3.973 kHz OBW Power 99.00 %
x dB Bandwidth 1.417 MHz x dB -26.00 dB
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Test for Uplink:

Cellular Band 2— CDMA uplink (lowest frequency)rplt

Page 51 of 64

FCenter Freq 834.000000 MHz |

Trig: Free Run

Center Freq: 834.000000 MHz

Radio Std: Nene
Avg|Hold: 10110

-
#IFGain:Low #Atten: 20 dB Radie Device: BTS
10 dBidiv Ref -30.00 dBm
Log
-40.0
0 Y T P
-50.0
-70.0 prj \\
60.0
300 [N rw/ \V‘\r/\:\ A0 Wt PO
-100
18
20
[Center 834 MHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms|
Occupied Bandwidth Total Power -35.3 dBm
1.2669 MHz
Transmit Freq Error 7.981 kHz OBW Power 99.00 %
x dB Bandwidth 1.418 MHz x dB -26.00 dB

Cellular Band 2— CDMA uplink (lowest frequency) iput

Center Freq 8§34.000000 MHz | Center Freq: 834.000000 MHz Radic Std: None
iss Trig:Free Run Avg|Hold: 10110
I #IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBldiv Ref 10.00 dBm
Log
0.00
-10.0
-20.0
-20.0 A oo
ReaTAT W P Y
-40.0
¥
-50.0 r/ \\
0.0 /- \
700
0.0 A, f‘“f“‘""‘/va WL“\W\ Ptk Y- VA
A T

[Center 834 MHz Span 3 MHz|
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms|

Occupied Bandwidth Total Power -14.2 dBm

1.2643 MHz
Transmit Freq Error 1.439 kHz OBW Power 99.00 %
x dB Bandwidth 1.425 MHz x dB -26.00 dB
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Cellular Band 2— CDMA uplink (middle frequency) rplut

[Center Freq 835.000000 MHz Radio Std: None

+p. Trig:Free Run
‘ #IFGain:Low #Atten: 20 dB

| Center Freq: 835.000000 MHz
Avg[Held: 10110

Radio Device: BTS

10 dBidiv Ref -30.00 dBm
Log
-40.0
500 v .,Wn TR N B S e T e A A
50,0
-70.0 /[/ V\\‘\
-60.0
00 \’N\/\/\ -"”\f"‘n/\'./\v 'n/\n/"J \”\r\ Lo S\ oon) AT AN
-100
-110
-120
[Center 835 MHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms|
Occupied Bandwidth Total Power -35.3 dBm
1.2684 MHz
Transmit Freq Error 1.239 kHz OBW Power 99.00 %
x dB Bandwidth 1.426 MHz x dB -26.00 dB

Cellular Band 2— CDMA uplink (middle frequency) -ufput

Center Freq: 835.000000 MHz Radio 5td: None

[Center Freq 835.000000 MHz ] AvglHold: 10/10

iss Trig:Free Run
{ #IFGain:Low #Atten: 20 dB

Radic Device:BTS

10 cBldiv Ref 10.00 dBm
Log

0.00

-10.0

-20.0

-30.0 S

vy

-40.0

oh A N o n A
W/ VY YV
[Center 835 MHz Span 3 MHz,

Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms
Occupied Bandwidth Total Power -13.7 dBm
1.2655 MHz
Transmit Freq Error 6.804 kHz OBW Power 99.00 %
x dB Bandwidth 1.422 MHz x dB -26.00 dB
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Cellular Band 2— CDMA uplink (highest frequency)nput

m—center Freq 836.000000 MHz ‘ Center Freq: 836.000000 MHz Radio 5td: None
«». Trig:Free Run Avyg|Heold: 10110
#IFGain:Low #Atten: 20 dB Radio Device: BTS

10 dBidiv Ref -30.00 dBm

Log
-40.0
500 RV ek B T STy
500
-70.0 ,J[[ \’\\
-50.0
500 f\/‘\l\u /\.:J\var\/ M’\Nf \‘\Mv/\“ hAn P sespep o]
-100
-10
-120
[Center 836 MHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz Sweep 4.933 ms|
Occupied Bandwidth Total Power -35.2 dBm
1.2670 MHz
Transmit Freq Error 1.284 kHz OBW Power 99.00 %
x dB Bandwidth 1.412 MHz x dB -26.00 dB

Cellular Band 2— CDMA uplink (highest frequencyputput

SPan 3.0000 MHz | Center Freq: $36.000000 MHz Radie Std: None
s»s Trig: Free Run Avg|Hold: 10110
I #IFGain:Low #Atten: 20 dB Radieo Device: BTS
10 dB/div Ref 10.00 dBm
Log

0.00

-10.0

-70.0
P NIV e s A,
M A

[Center 836 MHz Span 3 MHz|
Res BW 27 kHz VBW 270 kHz Sweep 4.933mg]

Occupied Bandwidth Total Power -13.6 dBm

1.2654 MHz
Transmit Freq Error -1.969 kHz OBW Power 99.00 %
x dB Bandwidth 1.418 MHz x dB -26.00 dB
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3.8 Out of Band Rejection

Test Requirement: 2-11-04/EAB/RF
Test for rejection of out band signals. Filtergiuency response
plots are acceptable.

Test Method: 2-11-04/EAB/RF
Test Date: 2012-09-28 — 2012-10-03
Mode of Operation: Status: Drive the EUT to maximoutput power

Conditions: Normal conditions
Application: Cellular Band RF output ports

Test Configuration:

Signal Generator RE RF Spectrum
Input Output Analyzer

EUT

Figure 4 Out of Band Rejection Test Configuration

Test Procedure: 1Connect the equipment as illustrated;
2. Test the background noise level with all the teastlities;
3. Keep one transmitting path, all other connectosdl e
connected by normal power or RF leads;
4. Select the attenuator to avoid the test receivepectrum
analyzer being destroyed;
Keep the EUT continuously transmitting in max power
. Signal generator sweep from the frequency morerdkan the
product frequency to the frequency more higher thdimd the
product band filter characteristic;
»  CW signal rather than typical signal is acceptfue
FM).
e Multiple band filter will need test each other.

o o

Remark: Attenuator may be used to limit the RF trgfithe Spectrum Analyzer for protection.
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3.8.1 Measurement Record:

Pretest 43dBm / 40dBm / 37dBm for Downlink and 33d& / 30dBm / 27dBm / 24dBm for Uplink
output systems and found the worst case are in 43dBfor Downlink system and 33dBm for Uplink
system and reported.

Band 1
Test for Downlink:
‘ ] Avg Type: Log-Pwr 23454
PNO:Fast (O T1rg:FreeRun gﬂMWMPNNN

IFGain:Low Atten: 10 dB

Mkr1 874.00 MHZ
1L%deiv Ref 0.00 dBm -4.282 dBm)|

w [
-30.0 / \
\
e / \

Center 874.50 MHz Span 60.00 MHz
HRes BW 100 kHz #VBW 100 kHz Sweep 7.27 ms (1001 pts

% [ FUNCTION [ FUNCTION WIDTH | FUNCTION VALUE
874.00 MHz -4.282 dBm

£70.00 MHz -7.137 dBm

877.50 MHz 7472 dBm

Test for Uplink:

Avg Type: Log-Pwr 23454

PNO: Fast (50 THig:-FreeRun

] bt
IFGain:Low Atten: 10 dB PPRHNN

Mkr1 829.50 MHZ]
1L%;iBldiv Ref 0.00 dBm -8.838 dBm

100 2 ‘1 3
[ 17
HI

\

-30.0

-40.0 ]
-60.0

\

|

600 ’ \
| |

| |

-80.0 e T A ok oA o L v T T ]

(Center 829.50 MHz Span 60.00 MHz|
BRes BW 100 kHz #/BW 100 kHz Sweep 7.27 ms (1001 pts;

B Y FUNCTION | FUNCTION WIDTH | FUNCTION VALLE
829.50 MHz £.838 dBm
825.00 MHz -14.045 dBm

832.50 MHz -14.766 dBm
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Band 2
Test for Downlink:
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| ) Avg Type: Log-Pwr 2345 4
ST & s M
Mkr2 832.50 MHZ
E%gBldiv Ref 0.00 dBm -19.806 dBm)|
1
-10.0 77 3
Y
-300 r l
-40.0 } \
-50.0 { I
600 \
-70.0 l
80.0 b e e e e L*AMM S
-90.0

Center 835.00 MHz
[fRes BW 100 kHz

MKR] MODE TRC[ SCL]

835.00 MHz

7 T
-11.534 dBm

#VBW 100 kHz

FUNCTION

FUNCTION WIDTH

Span 60.00 MHz
Sweep 7.27 ms (1001 pts

FUNCTION VALUE

832.50 MHz

-19.806 dBm

837.50 MHz

-18.666 dBm

Test for Uplink:

] - Avg Type: Log-Pwr PEEREE:
I & e |
Mkr2 882.50 MHz
lgngdiv Ref 0.00 dBm v, -4.364 dBm
-10.0 ﬁﬁ(ﬁ"\\
-200 f \
-30.0 / \
-40.0 ( \
-50.0 r 1
-60.0 ( \
] N
0.0 . S p— ""W w i o P e e — e e
-80.0
Center 830.00 MHz Span 60.00 MHz|
HRes BW 100 kHz #VBW 100 kHz Sweep 7.27 ms (1001 pts

877.50 MHz

£82.50 MHz

-4.322 dBm

FUMCTION

[ FUNCTION WIDTH |

FUMCTION VALUE

-1.364 dBm

880.00 MHz

-2.194 dBm
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3.9 Frequency Stability

Test Requirement: FCC 47CFR 22.355

Test Method: FCC Part 2.1055

Test Date: 2012-10-12 — 2012-10-15

Mode of Operation: Status: Drive the EUT to maximoutput power

Conditions: Temperature conditions, voltage condsi
Application: Cellular Band RF output ports
Test Procedure: 1Temperature conditions:

a) The RF output port of the EUT was connectedréméiency
Meter;
b) Set the working frequency in the middle channel;
c) record the 20°C and normal voltage frequencye/als
reference point;
d) vary the temperature from -30°C to 50°C witlpst@°C
e) when reach a temperature point, keep the tetypera
balance at least 1 hour to make the product worikirlis
status;
f) read the frequency at the relative temperature.

2. Voltage conditions:
a) record the 20°C and normal voltage frequencyevabk
reference point;
b) vary the voltage from -15% normal voltage to ¥l %oltage;
c) read the frequency at the relative voltage.

The Hong Kong Standards and Testing Centre Ltd.
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3.9.1 Measurement Record:

Pretest 43dBm / 40dBm / 37dBm for Downlink and 33d& / 30dBm / 27dBm / 24dBm for Uplink
output systems and found the worst case are in 43dBfor Downlink system and 33dBm for Uplink
system and reported.

Frequency Stability versus temperature:

Test in Band 1:

Test for Downlink:
(Middle channel 873.5MHz)

Temperature (°C) Frequency (MHz) Tolerance (ppm)
50 873.500019 0.003
40 873.500019 0.003
30 873.500018 0.002
20 873.500016 Reference
10 873.500014 0.002
0 873.500021 0.006
-10 873.500023 0.008
-20 873.500021 0.008
-30 873.500029 0.015

Test for Uplink:
(Middle channel 828.5MHz)

Temperature (°C) Frequency (MHz) Tolerance (ppm)
50 828.500034 0.016
40 828.500031 0.012
30 828.500029 0.010
20 828.500021 Reference
10 828.500024 0.004
0 828.500026 0.006
-10 828.500019 0.002
-20 828.500023 0.002
-30 828.500019 0.002
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Frequency Stability versus temperature:

Test in Band 2:

Test for Downlink:
(Middle channel 880.0MHz)
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Temperature (°C) Frequency (MHz) Tolerance (ppm)

50 880.000023 0.007
40 880.000021 0.005
30 880.000020 0.003
20 880.000017 Reference
10 880.000015 0.002

0 880.000025 0.009
-10 880.000023 0.007
-20 880.000025 0.009
-30 880.000019 0.002

Test for Uplink:
(Middle channel 835.0MHz)
Temperature (°C) Frequency (MHz) Tolerance (ppm)

50 835.000029 0.005
40 835.000027 0.002
30 835.000025 0

20 835.000025 Reference
10 835.000021 0.005

0 835.000016 0.011
-10 835.000019 0.007
-20 835.000021 0.005
-30 835.00009 0.007
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Frequency Stability versus voltage:

Test in Band 1:

Test for Downlink:
(Middle channel 873.5MHz)
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Voltage (V AC) Frequency (MHz) Tolerance (ppm)
102 873.500021 0.006
(120*0.85)
120 873.500016 Reference
138 873.500023 0.008
(120*1.15)
Test for Uplink:
(Middle channel 828.5MHz)
Voltage (V AC) Frequency (MHz) Tolerance (ppm)
102 828.500023 0.002
(120*0.85)
120 828.500021 Reference
138 828.500021 0
(120*1.15)
Testin Band 2:
Test for Downlink:
(Middle channel 880.0MHz)
Voltage (V AC) Frequency (MHz) Tolerance (ppm)
102 880.000015 0.002
(120*0.85)
120 881.500017 Reference
138 881.500017 0
(120*1.15)
Test for Uplink:
(Middle channel 836.5MHz)
Voltage (V AC) Frequency (MHz) Tolerance (ppm)
102 835.500025 0
(120*0.85)
120 835.500025 Reference
138 835.000023 0.002
(120*1.15)
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EQP NO. DESCRIPTION MANUFACTURER MODEL NO. SERIAL N O. LAST CAL DUE CAL
EM276 Broadband Horn Antenna A-INFOMW JXTXLB- J20310909030| 2010/08/21 2013/08/21
10180-SF 07
EM215 MULTIDEVICE CONTROLLER EMCO 2090 00024676 N/A N/A
EM216 MINI MAST SYSTEM EMCO 2075 00026842 N/A N/A
EM217 ELECTRIC POWERED EMCO 2088 00029144 N/A N/A
TURNTABLE
EM218 ANECHOIC CHAMBER ETS-Linggren FACT-3 -- 2010/25 2012/10/25
EM219 BICONILOG ANTENNA EMCO 3142C 00029071 2011/08 2013/03/01
EM229 EMI Test Receiver R&S ESIB40 100248 2012/85/0 | 2013/05/03
EM293 MXA Signal Analyzer Agilent Technologies MY500152 N/A 2011/11/10 2012/11/10
Conducted Emission
EQP NO. DESCRIPTION MANUFACTURER MODEL NO. SERIAL N O. LAST CAL DUE CAL
EM218 ANECHOIC CHAMBER ETS-Linggren FACT-3 -- 2010/25 2012/10/25
EM229 EMI Test Receiver R&S ESIB40 100248 2012/85/0 | 2013/05/03
EM293 MXA Signal Analyzer Agilent Technologies MY500152 N/A 2011/11/10 2012/11/10
-- 8960 Series 10 Wireless Agilent Technologies E5515C GB43460707 2011/12/24 012212/26
Communication Test System

Remarks:-

CM Corrective Maintenance

N/A Not Applicable or Not Available

TBD  To Be Determined
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Appendix B

Photographs of EUT

Front View of the product

Top View of the product
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Photographs of EUT

Measurement of Radiated Emission Test Set Up (BeloWGHz

AN
Visha H:‘L

|
[l

|
I'®
|
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Photographs of EUT

Measurement of Conducted Emission Test Set Up

*xxxx End of Test Report *****

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
Tel: (852) 2666 1888 Fax: (852) 2664 4353 Homepage: www.hkstc.org E-mail: hkstc@hkstc.org

This report shall not be reproduced unless with prior written approval from The Hong Kong Standards and Testing Centre Ltd.
For Conditions of Issuance of this test report, please refer to the overleaf or Homepage



