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DIRECTIONS OF TEST

1. This station carries out test task according to the national regulation of

verifications which can be traced to National Primary Standards and BIPM.

2. The test report merely corresponds to the test sample. It is not permitted to copy

extracts of these test result without the written permission of the test laboratory.

3. If there is any objection concerning the test, the client should inform the
laboratory within 15 days from the date of receiving the test report.

FCC ID: NOO-F0689-011



Report No.. EMZ201300033 Application No.: ZJ00025891 Page 3 of 106

TABLE OF CONTENTS
I I Sl BT 1111 N o SRS UPRSIN 4
2. GENERAL INFORMATION ...ttt ettt ettt e st e te e s teeabe e s beaaabee e teeabeeeteeenseeebeeebeeeteeenneenseeas 5
2.1 CLIENT INFORMATION L..oiiititiiit ittt ettt et e et e e ta e et e e s ba e e sbb e e sbe e et e e e sae e st b e e abae e st b e e sbaaentbeenraeeneneens 5
2.2 MANUFACTURER .ottt sttt ettt s et e e st e et bt e e be e et bt e e tae e et b e e sbaeesbbeesbaeentbeesnaeeneneens 5
2.3 BASIC DESCRIPTION OF EUT ..ottt ittt ettt e tae et e e sta et e e s taaesbb e e sbae e st beessaaentbeesnaeensneens 5
2.4 STANDARDS APPLICABLE FOR TESTING. ... .ottt ittt stba s siaeestaaesnaeennne e 5
2.5 TEST LOCATION. ...ttt ettt ste ettt st e et e e st e e te e e e te e e s be e e see e tbeeaseeebeeeaseeesseeeasaeesseeeaseeessbeeaseeensbeesnneesnneens 6
AN {08 ] = ] i 1N 1 N OSSPSR 6
2.7 OTHER INFORMATION REQUESTED BY THE CUSTOMER .........ooiii ittt 6

3. EQUIPMENTS USED DURING TEST ..ottt sttt ettt st sive e sntaessbe s sstaessae e s nbaesnaeesnteesnsesanes 7
1 P 7

N I S I o =] U I RSP 8
LU IO T o ANy I 1 N TSR 8
4.2 TEST PROCEDURE & MEASUREMENT DATA ..ottt sttt sttt snba s naaesnaeeanes 11
4.2.1 RF QUTPUT POWER ...ttt sttt sttt st et e e ba e et eabe e e beeenbae e beeabeeates 11
4.2.1.1 MEASUREMENT RECORD ......ccitiiiieiie ittt s ettt st et e s tae e ste e snbe e te e s seeesaaeanbeesbaeeteesnbeenbeesnneesaeesnbeennes 13

4.2.2 CONDUCTED SPURIOUS EMISSIONS...... oottt sttt a st st asbae st e sseesaeas 15
4.2.2.1 MEASUREMENT RECORD ......cctiiiieiie ittt sttt et s et tae e s ta e sabe e te e s seaesaaeanbeestaeeteesnbeenbeesnneesaeesnbeennes 19
4.2.3BAND EDGE ......oiiiiiiiiie ettt b e bt e e be et e e e be e teeanbeeeten 45
4.2.3.1 MEASUREMENT RECORD ......ccitiiiie ittt sttt ettt s e sta e sabe e te e s seaesaseanbeesbaeeteesabeebeesnneesaeeanbeennes a7

4.2.4 RADIATED SPURIOUS EMISSIONS. ...ttt sttt et et aeba et e s beesneas 56
4.2.4.1 MEASUREMENT RECORD ......cctiiiieiie ittt sttt et s e te e s tae e s ta e sabe e te e s saeesaaeanbeestaeeteeanbeenbeesnneesaeesnteennes 60

4.2.5 OCCUPIED BANDWIDTH ....oiitii ittt sttt st e st e et e et e e ta e e be e e be e e teeenaeenteeeneeeneas 61
4.2.5.1 MEASUREMENT RECORD ......ccti ittt ittt sttt et st e rte e s tae e ste e sabe e te e s seeesaseanbeestaeeteeanbeebeesaneesaeesnbeennes 62

4.2.6 INTERMODULATION. ..ottt ettt et e st e e te e et e e be e s beeanbe e e baeebee e beeebeeesteeeneeenteeaneensneas 88
4.2.6.1 MEASUREMENT RECORD .....ooiiiieiieieece ettt sttt s e st et e s saa e saaesnbe e taeeteesnteebeesnneesaeeanbeennes 90

4.2.7 FREQUENCY STABILITY oottt st e st e et e st e e e e st eeta e e teeebe e e taeenneeesteeaneeeneas 98
4.2.7.1 MEASUREMENT RECORD ......oeiittiiiiieiiit ettt bbbt b e n bt e e ab e e b e e e e sneannes 99
APPENDIX A:PHOTOGRAPH OF THE TEST CONFIGURATION......cccoii it 101
APPENDIX B: PHOTOGRAPHS OF EUT ...ttt e st snve e st e snve e sntaennae e sntaesnaeeanes 103

FCC ID: NOO-F0689-011



Report No.:

EM201300033

1. TEST SUMMARY

Application No.: ZJ00025891

Page 4 of 106

Test Item Test Requirement | Test Method Result
FCC part 2.1046
2-11-04/EAB/RF
Output Power FCC part 27.50 § 27.50 b(4) &d(2)(B) TIA/ PASS
EIA 603C
FCC part 2.1051
Conducted 2-11-04/EAB/RF
Spurious Emission FCC part 27.53 § 27.53 c(1)c(5)& h TIA/ PASS
EIA 603C
FCC part 2.1051
Band Edge FCC part 27.53 2-11-04/EAB/RF PASS
§ 27.53 c(1)c(5) TIA/EIA 603C
. . FCC part 2.1053
Rodiated - SpUNoUS | £ee part27.53 | 2-11-04IEABIRF PASS
§ 27.53 ¢(1) TIA/EIA 603C
Occupied FCC part 2.1049
Bandwidth 2-11-04/EABIRF | 5 11.04/EABIRF PASS
. 2-11-04/EAB/RF
Intermodulation FCC part 27.53 § 27.53(c) TIA/EIA 603C PASS
- FCC part 2.1055
Frequency Stability | FCC part 27.54 § 2754 TIA/EIA 603C PASS

Remark:

Tx: In this whole report Tx (or tx) means Transmitter.
Rx: In this whole report Rx (or rx) means Receiver.

FCC ID: NOO-F0689-011
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2. GENERAL INFORMATION
2.1 CLIENT INFORMATION

Name: ADC Telecommunications, INC

Address: P.O. Box 1101, Minneapolis, Minnesota

2.2 MANUFACTURER

Name: FLEXTRONICS TECH. (SHANGHAI) CO LTD

Address: NO.77, YONG SHENG, JIADING ROAD, MALU, JIADING, SHANGHAI,

CHINA 201801
2.3 BASIC DESCRIPTION OF EUT
Equipment: InterReach Fusion® 700 MHz (Upper C), AWSMIMO HP

Model No.: Main Hub: FSN-W4-MH-1
EHub: FSN-W1-EH-2
RAU: FSN-W4-752121-1-HP

Power Supply: Main Hub and Ehub: AC 100-240V 50/60Hz
Power Supply: RAU:DC 54V (from the Fusion Expansion Hub via the same coax cable)
Adapter N/A

Power Cord 1.5m unscrewed AC power cord
Type of WCDMA LTE
Modulation

Frequency Band ~ 700MHz Band :746MHz-757MHz downlink,776MHz-787MHz uplink
AWS1 Band:2110MHz-2155MHz downlink,1710MHz-1755MHz uplink
AWS?2 Band:2110MHz-2155MHz downlink ,1710MHz-1755MHz uplink

Antenna Type N/A

2.4 STANDARDS APPLICABLE FOR TESTING
The standard used FCC part 27

FCC ID: NOO-F0689-011
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2.5 TEST LOCATION

The tests and measurements refer to this report were performed by Guangzhou GRG Metrology
and Test Co., Ltd.

Add. : 163 Pingyun Rd, West of Huangpu Ave, Guangzhou, 510656, P. R. China
Telephone: +86-20-38699959, 38699960, 38699961
Fax : +86-20-38695185

2.6 ACCREDITATION
Our laboratories are accredited and approved by the following approval agencies according to

ISO/IEC 17025.

USA FCC Listed Lab No. 688188
China CNAS NO.L0446

China DILAC No.DL175
Canada Registration No.:8355A-1

2.7 OTHER INFORMATION REQUESTED BY THE CUSTOMER
N/A

FCC ID: NOO-F0689-011
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3. EQUIPMENTS USED DURING TEST

Name of Equipment Manufacturer Model SETEL Calibration Due
Number

Radiated Spurious Emission

Spectrum Analyzer R&S ESU40 100106 2013-09-26

Biconical antenna ELECTRO-METRICS |BIA-30S 166 2013-10-14

log-periodical antenna |[ELECTRO-METRICS | LPA-30 383 2013-07-30

Horn antenna ETS.LINDGREN 3117 00075824 2013-08-20

Biconical ETS.LINDGREN  |3142C 00075971  [2013-07-29

Log-periodic Antenna

Horn antenna SCHWARZBECK BBHA9120D |D752 2013-10-14

Signal Generator R&S SMLO3 103002 2013-09-02

FILTER TELONIC TTR95-3EE 50076 2013-09-06

Output Power/ Occupied Bandwidth/ Conducted Spurious Emission

EMI Receiver R&S ESU40 100106 2013-09-26

Signal Generator Agilent N5182B MY51350261 |2013-09-01

Signal generator Agilent E4438C MY47272315 |2013-09-26

Intermodulation/ Band Edge/ Frequency Stablility

Signal Generator Agilent N5182B MY51350261 [2013-09-01

Sinal generator Agilent E4438C MY47272315 |2012-09-26

EMI Receiver R&S ESU40 100106 2013-09-26

Power splitter Agilent 11667A MY42254304 |2013-09-02

Constant

temperature& CEPREI CEEC-MSJ-60BE |11015 2013-05-15

humidity chamber

FCC ID: NOO-F0689-011
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4. TEST RESULTS
4.1 EUT OPERATION
Power supply:

Temperature:
Humidity:
Atmospheric Pressure:
Test requirement

Application No.: ZJ00025891 Page 8 of 106

AC 120V 60Hz
25.0°C

50 % RH
1005mbar

Fiber-optic distribution systems are a type of in-building
radiation system that receives RF signals from an antenna,
distributes the signal over fiber-optic cable, and then retransmits
at another location for example within a building or tunnel.
Most fiber-optic systems are signal boosters; however, some
may be repeaters. These systems generally have two enclosures
typically called host (or local or donor unit) and remote. Some
systems may also have an optional expander box for fan-out to
multiple remotes. The system transmits downlink signals
from the remote unit to handsets, portables, or clients, and
transmits uplink signals via from the host unit.  Usually but not
always the uplink goes through an intermediate amplifier to a
“donor” antenna. Therefore both uplink and downlink must be
tested, unless filing effectively documents how connection of
uplink to donor antenna with or without an intermediate
amplifier will be prevented, such as for always only a cabled
connection to a base station. Fiber-optic systems are not
amplifiers (AMP equipment class) — they are equipment class
TNB or PCB. The same approval procedures also apply for
multiple-enclosure systems connected by coax cable.

1) host unit

a) transmits uplink to base station via antenna thru coax,
passive interface unit, or active interface unit (amplifier)

b) sends base-station downlink via fiber-optic or coax to
remote

c) receives handset uplink via fiber-optic or coax from
remote

d) optional connection to expansion unit via fiber-optic

e) separate FCC ID from remote, unless electrically
identical

f) non-transmitting host unit

i) connects directly to a base station via coax cable but does
FCC ID: NOO-F0689-011
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not connect to antenna or amplifier

i) Part 15 digital device subject to Verification, no FCC ID
2) remote unit

a) receives base-station downlink via fiber-optic or coax
from host, transmits via antenna to handsets

b) returns handset uplink via fiber-optic or coax to host

c) separate FCC ID from remote, unless electrically
identical

3) expansion unit

a) fiber-optic or coax from host

b) fiber-optic or coax fan-out to remote(s)

c) Part 15 digital device subject to Verification, no FCC ID
4) passive interface unit

a) contains attenuators, splitters, combiners

b) coax cable connection between host and base-station

c) passive device, no FCC ID

5) active interface unit

a) amplifies uplink signal from host unit for transmit by
donor antenna

b) attenuates downlink from donor antenna

c) coax cable connection between host and active interface
unit

d) usually has separate FCC ID; in some cases could be
combined/included with host as one enclosure

The following general definitions follow from this stated in the
Part 90 rule sections as listed above. Two of the definitions
replace previous EAB internal definitions given for booster,
repeater and extender.  The general term “extender” is the
same as booster, but booster should be used rather than extender.
The general term *“translator” is the same as repeater, but
repeater should be used rather than translator.

External radio frequency power amplifier (ERFPA) - any
device which, (1) when used in conjunction with a radio
transmitter signal source, is capable of amplification of that
signal, and (2) is not an integral part of a radio transmitter as
manufactured. The EAS equipment class AMP is used only
for an ERFPA device inserted between a transmitter

FCC ID: NOO-F0689-011
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(TNB/PCB) and an antenna (has only one antenna port)
Booster is a device that automatically reradiates signals from
base transmitters without channel translation, for the purpose of
improving the reliability of existing service by increasing the
signal strength in dead spots. An “in-building radiation system”
is a signal booster. These devices are not intended to extend the
size of coverage from the originating base station. A booster
can be either single or multiple channels.

Repeater is a device that retransmits the signals of other
stations. Repeaters are different from boosters in that they can
include frequency translation and can extend coverage beyond
the design of the original base station. A repeater is typically
single channel but can also be multiple channels.

ERFPA (AMP) and boosters/repeaters (TNB/PCB) can
generally be authorized for all rule parts except15 and 18.

Tests should be done with each typical signal. e.g., for F3E
emissions use 2500 Hz with 2.5 or 5 kHz deviation. Use of CW
signal for some tests is acceptable in lieu of actual emission, in
some cases when CW signal gives worst case.

The EUT include Host unit, expansion unit and remote
unit.

Only remote unit need FCC ID, Host unit and expansion nit
do not need separate FCC ID. The EUT belongs to
booster(TNB)class.

FCC ID: NOO-F0689-011
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4.2 TEST PROCEDURE & MEASUREMENT DATA
4.2.1 RF OUTPUT POWER
Test Date: 25 January, 2013

Test Method:  FCC part 2.1046
2-11-04/EAB/RF

Test 700MHz Band : FCC 27.50 b(4)

Requirement:  The effective radiated power (ERP) of base transmitters and cellular repeaters
must not exceed 1000 Watts/MHz.

AWS Band: FCC 27.50 d(2)(B)
The effective radiated power (EIRP) of base transmitters and cellular repeaters
must not exceed 1640 Watts/MHz.

EUT Operation: The output power of EUT be set to maximum value, the gain of EUT be set to
maximum value by software through the manufacture

Test
configuration: | DL ports
Signal Main Hub
Generator
Expansion Hub
Spectrum
RAL Analyzer
Antenna ports
Fig.1 Down Link Configuration
] UL ports
Spectrum Main Hub
Analyzer
Expansion Hub
Signal
RAU Generator
Antenna ports

Fig.2 Up Link Configuration
Test Procedure: RF output power test procedure: (Conducted measurement)

a) Connect the equipment as illustrated, when the output power is over the max
value of the Spectrum Analyzer, add the attenuator to avoid destroying the
facility.

FCC ID: NOO-F0689-011
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b) Set the center frequency of the Spectrum Analyzer to the assigned
transmitter frequency, key the transmitter ,and set the level of the carrier to
the full scale reference line.

c) Do not apply any tone to modulate the EUT

d) Adjust the Spectrum Analyzer for the following setting :

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

e) Use spectrum analyzer channel power measurement

f) Record the frequencies and levels of carrier power

g) Calculate the signal link way loss and final power value

Remark: Output power:
Power on Form 731 should be clearly understood as either composite of
multichannels or per carrier, If power is composite
Include in comments field: ”Power output listed is composite for multi-channel
operation.”
Check that the input drive level is at the maximum input rating and maximum
gain setting for all tests. Check both uplink and downlink input level. See
manual or brochures/technical description for maximum rating. May need to
check FCC identifier of transmitter used for tests.
Confirm device cannot operate in saturation .Are there means to control
maximum power and to assure linear operation (use in system configuration
may be necessary ) ? How is saturation or over-modulation prevented for pulsed
signal inputs?

FCC ID: NOO-F0689-011
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4.2.1.1 MEASUREMENT RECORD
700MHz Band:

Page 13 of 106

Frequency Band (746MHz-757MHz),Measure Max Out put power (dBm)

LTE(1.4MHz)
746.70 MHz 17.94
752.00 MHz 18.02
756.30 MHz 17.95
Max value in W
0.063
LTE(3MHz)
747.50 MHz 17.93
752.00 MHz 18.11
755.50 MHz 17.94
Max value in W
0.065
LTE(5MHz)
748.50 MHz 17.96
752.00 MHz 18.16
754.50 MHz 17.97
Max value in W
0.065
LTE(10MH?z)
751.00 MHz 18.15
752.00 MHz 18.21
Max value in W
0.066

FCC ID: NOO-F0689-011
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2100MHz Band(AWS1):

Frequency Band (2110MHz-2155MHz),Measure Max Out put power (dBm)
LTE(1.4MHz)
2110.70 MHz 22.89
2132.50 MHz 22.91
2154.30 MHz 22.93
Max value in W
0.196
LTE(3MHz)
2111.50 MHz 22.92
2132.50 MHz 22.94
2153.50 MHz 22.95
Max value in W
0.197
LTE(5MHz)
2112.50 MHz 22.90
2132.50 MHz 22.93
2152.50 MHz 22.96
Max value in W
0.198
LTE(10MH?2z)
2115.00 MHz 22.94
2132.50 MHz 22.97
2150.00 MHz 22.93
Max value in W
0.198

2100MHz Band(AWS1):

Frequency Band (2110MHz-2155MHz),Measure Max Out put power (dBm)
WCDMA
2112.5 MHz 22.94
2132.5 MHz 22.98
2152.5 MHz 22.92
Max value in W
0.199

Remark: test in single channel status, output power is test in full amplifying status

FCC ID: NOO-F0689-011
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4.2.2 CONDUCTED SPURIOUS EMISSIONS

Test Date: 26 January, 2013
Test Method: FCC part 2.1051
Test Requirement: 700MHz Band : FCC 27.53 ¢(1)

The power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P)
by a factor of at least 43 + 10log(P) dB,or -13dBm.

AWS Band: FCC 27.53 h

The power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P)
by a factor of at least 43 + 10log(P) dB,or -13dBm.

EUT Operation: The output power of EUT be set to maximum value ,the gain of EUT
be set to maximum value by software through the manufacture
Conditions Normal

FCC ID: NOO-F0689-011
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Test configuration

| DL ports
Signal Main Hub
Generator |
Expansion Hub o
Spectrum
RAU Analyzer

| Antenna ports

| Analyzer J

Expansion Hub

Signal
RAL Generator

Antenna ports

] UL ports

Spectrum Main Hub
Analyzer |

Expansion Hub

Signal
RAU Generator
| Antenna ports
Fig.2 Up Link Configuration
Test Procedure:
RF Signal Spectrum
Generator Analyzer
MNormal

Modulation Signal
Generator

Standard Motch

EUT —O-«§—— Transmitter Po Filter

Load

Filter by-pass

Conducted Emission test procedure:

a)Connect the equipment as illustrated, when the output power is over
the max value of the Spectrum Analyzer ,add the attenuator to avoid
destroying the facility.

b)Set the center frequency of the Spectrum Analyzer to the assigned

FCC ID: NOO-F0689-011
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transmitter frequency ,key the transmitter ,and set the level of the
carrier to the full scale reference line.

c)Do not apply any tone to modulate the EUT

d)Adjust the Spectrum Analyzer for the following setting :

1) Resolution Bandwidth,(base the standard, apply the different
set).her is 100KHz for frequency band less than1GHz ,1MHz
for frequency over 1GHz;

2)Video Bandwidth refer to standard requirement

e)Adjust the center frequency of the spectrum analyzer for
incremental coverage of the range from:

1)the lowest radio frequency generated in the equipment ,it can be
9KHZ base the test method ,here select 30MHz as lowest frequency
start point;

2) the highest radio frequency shall higher than 10 times of carrier
frequency.

f)Record the frequencies and levels of carrier power

FCC ID: NOO-F0689-011
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The notch filter is used for avoid the EUT fundamental carrier output
power making the spectrum overload and the harmonic spurious
brought it.

When the EUT fundamental carrier is not enough to make the
status ,the notch filter could be not used.

FCC ID: NOO-F0689-011
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4.2.2.1 MEASUREMENT RECORD
700MHz Band
700MHz-LTE-1.4M downlink (lowest frequency) 30MHz-1GHz

REW 100 kHz Marker 1 [T1 ]

VEBW 300 kHz ~47.99 dBm
Ref 20 dBm Att 30 dB SWT 100 ms 555.740000000 MHz
20 Offket 10}5 dB
|10
L Py
== |,
—10
D1 -13 [dBm
20
—30
—40
1 “\
Tf§y““JVb«h~»JJuwad*AwJnﬂghga¢££:h¢hiﬂub~JL RN (ST IWN TN NS
50
|70
-80
Start 30 MH=z 97 MHEHzZ/ Stop 1 GHz

700MHz -LTE-1.4M downlink (lowest frequency) Above 1GHz

<§§> REBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -48.89 dBm
Ref 0 dBm Att 20 dB SWT 55 ms 5.182692308 GHz
0 Offget 10{5 dB
F-10
D1 -13 {iBm
== |,
--30
-40
LwNAAwﬁ~1\ 1
| i A”¢J¢MUH bt fabot Ty, '
Fade MR W LRI g VY ) gVURY PR WY SN TIWEELYR
--60
--70
--80
--90
-100
Center 5.5 GHz 900 MHz/ Span 9 GHz

FCC ID: NOO-F0689-011
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700MHz -LTE-1.4M downlink (middle frequency) 30MHz-1GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -48.31 dBm

Ref 20 dBm Att 30 dB SWT 100 ms 604.240000000 MH=z

z0 Offpet 10{(5 dB

10

D1 -13 dBm

--20

1 j]t
SLENNEY_CETINY AN WERTIV Y |EETIRWON 8 W TV O ) Rk AL bl A Ade A
) e < il

--60

|- 70

-&0

Start 30 MHz @7 MHz/ Steop 1 GHz

700MHz -LTE-1.4M downlink (middle frequency) Above 1GHz

® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz —-49.14 dBm

Ref 0 dBm Att 20 dB SWT 55 ms 4.807692308 GHz

a Offget 1045 dB

F-10
D1 -13 dBm

Ei[!
L
€I

F-20

F-30

-40

-60

F-70

-80

-90

-100

Center 5.5 GHz 900 MHz/ Span 9 GHz

FCC ID: NOO-F0689-011
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700MHz -LTE-1.4M downlink (highest frequency) 30MHz-1GHz

RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz -48.81 dBm
Ref 20 dBm Att 30 dB SWT 100 ms €33.340000000 Mz
20 Gfffet 10[5 dB
10
1.z I
10
D1 -13 dEm
20
30
40
" J\r
AT IS PR VRSN WNTSV FNY.NRENIN ATWTTPY (VR TRV 1N, AT W L WS P WY ER I PR,
60
70
-80
Start 30 MH=z 97 MHz/ Stop 1 GHz
700MHz -LTE-1.4M downlink (highest frequency) Above 1GHz
® RBW 1 MHz Marker 1 [T1 ]
VEW 3 MHz -49.10 dBm
Ref 0 dBm Att 20 dB SWT 55 ms 6.625000000 GHz
o] Offget 1045 dB
F—-10
D1 -13 {iBm
==,
F—-30
F—40
W L
v
:wwn..v WY Aty L Y \ TS
—-60
--70
F—-80
F—-90
—100
Center 5.5 GHz 900 MHz/ Span 9 GHz

FCC ID: NOO-F0689-011
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700MHz-LTE-3M downlink (lowest frequency) 30MHz-1GHz

® REW 100 kHz Marker 1 [T1 ]

VBW 300 kH=z -47.89 dBm
Ref 20 dBm Att 30 dB SWT 100 ms 573.200000000 MH=Z
20 Offpet 10.(5 dB
=K

pon kI I
|10
D1 —-13 [dBm
|- 20
|- z0
|- 40
1 I
VTN VLN WSS P IPPIRTT IET0.0 P unhumﬁl“ﬁ_dguwﬁxlq" TN W TR O WYX Y
-0
|70
-50
Start 30 MHz @7 MHz/ Steop 1 GHz
700MHz -LTE-3M downlink (lowest frequency) Above 1GHz
® RBW 1 MHz Marker 1 [T1 ]
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700MHz -LTE-3M downlink (middle frequency) 30MHz-1GHz

RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz -47.08 dBm
Ref 20 dBm Att 30 dB SWT 100 ms 359.800000000 MH=z
20 Offpet 1015 4B
10
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10
D1 —-13 dBm
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700MHz -LTE-3M downlink (middle frequency) Above 1GHz
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VBW 3 MHz —-48.79 dBm

Ref 0 dBm Att 20 dB SWT 55 ms 4.937500000 GHz
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700MHz -LTE-3M downlink (highest frequency) 30MHz-1GHz

RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -46.91 dBm
Ref 20 dBm Att 30 dB SWT 100 ms ©43.040000000 MH=Z
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® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz —-47.93 dBm
Ref 0 dBm Att 20 dB SWT 55 ms 4.432692308 GHz
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700MHz-LTE-5M downlink (lowest frequency) 30MHz-1GHz
RBW 100 kHz Marker 1 [T1 ]
VBW 300 kH=z -48.12 dBm
Ref 20 dBm Att 30 dB SWT 100 ms 598.420000000 MHZ

20 offset 1015 dB
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700MHz -LTE-5M downlink (lowest frequency) Above 1GHz

® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz —-43.85 dBm

Ref 0 dBm Att 20 dB SWT 55 ms 5.326923077 GHz
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700MHz -LTE-5M downlink (middle frequency) 30MHz-1GHz

RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -47.85 dBm
Ref 20 dBm Att 30 dB SWT 100 ms 474.260000000 MH=
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700MHz -LTE-5M downlink (middle frequency) Above 1GHz

® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -49.11 dBm

Ref 0 dBm Att 20 dB SWT 55 ms 4.750000000 GHz
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700MHz -LTE-5M downlink (highest frequency) 30MHz-1GHz

® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz —46.16 dBm
Ref 20 dBm Att 30 4B SWT 100 ms 192.%60000000 MHz
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® REBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -49.35 dBm
Ref 0 dBm Att 20 dB SWT 55 ms 4.836538462 GHz
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700MHz —-LTE-10M downlink (lowest frequency) 30MHz-1GHz

RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -47.40 dBm
Ref 20 dBm Att 30 dB SWT 100 ms 406.360000000 MH=Z
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700MHz —LTE-10M downlink (lowest frequency) Above 1GHz

® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz —-47.70 dBm

Ref 0 dBm Att 20 dB SWT 55 ms 4.721153846 GHz
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700MHz —-LTE-10M downlink (highest frequency) 30MHz-1GHz

RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -48.67 dBm
Ref 20 dBm Att 30 dB SWT 100 ms 437.400000000 MH=

20 offset 1015 dB
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Ref 0 dBm Att 20 dB SWT 55 ms 7.043269231 GHz
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2100MHz Band(AWS1):
2100MHz —LTE-1.4M downlink (lowest frequency) 30MHz-1GHz

RBW 100 kHz Marker 1 [T1
WBW 300 KkHz —-66.72 dBm
Ref 0 dBm Att 10 dB SWT 100 ms 466.810897436 MHz
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2100MHz —-LTE-1.4M downlink (middle frequency) 30MHz-1GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz —-65.89 dBm

Ref 0 dBm Att 10 dB SWT 100 ms 956.4743589%974 MHz
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2100MHz —LTE-1.4M downlink (middle frequency) Above 1GHz

® RBW 1 MHz Marker 1 [T1 ]
WVBW 3 MHz -33.91 dBm

Ref 20 dBm Attt 30 dB SWT 125 ms 4.264423077 GHz
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2100MHz -LTE-1.4M downlink (highest frequency) 30MHz-1GHz

® REW 100 kHz Marker 1 [T1 ]
VEBW 300 KkHz -67.20 dBm
Ref 0 dBm Att 10 dB SWT 100 ms 976.682652308 MHz
0 offfer 10]5 ar
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VBW 3 MHz -36.08 dBm

Ref 20 dBm Attt 30 de SWT 125 ms 4.298076923 GHz
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2100MHz —-LTE-3M downlink (lowest frequency) 30MHz-1GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz —66.65 dBm

Ref 0 dBm Att 10 dB SWT 100 ms 989.118585744 MHz
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2100MHz —LTE-3M downlink (lowest frequency) Above 1GHz

® RBW 1 MHz Marker 1 [T1 ]
WVBW 3 MHz -37.82 dBm

Ref 20 dBm Attt 30 dB SWT 125 ms 12.274038462 GHz
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2100MHz -LTE-3M downlink (middle frequency) 30MHz-1GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz —66.95 dBm

Ref 0 dBm Att 10 dB SWT 100 ms 353.333333333 MHz
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2100MHz —-LTE-3M downlink (highest frequency) 30MHz-1GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz —-66.929 dBm

Ref 0 dBm Att 10 dB SWT 100 ms 160.576923077 MHz
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20 Offget 10{5 dB
10
m=n |,
F-10
D1 -13 Bm
F-20
F-30
ul v
K]m ’fw aliad . A N, | i T LAY Han b/ Yh
S vy | FEAV=IA VAL A e o
F-50
F—60
--70
-80
Start 1 GHz 2.1 GHz/ Stop 22 GHz

FCC ID: NOO-F0689-011



Report No.. EMZ201300033 Application No.: ZJ00025891 Page 36 of 106

2100MHz —LTE-5M downlink (lowest frequency) 30MHz-1GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz —-66.55 dBm

Ref 0 dBm Att 10 dB SWT 100 ms 934.711538462 MHz
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2100MHz —LTE-5M downlink (lowest frequency) Above 1GHz

® RBW 1 MHz Marker 1 [T1 ]
WVBW 3 MHz -37.96 dBm

Ref 20 dBm Attt 30 dB SWT 125 ms 13.822115385 GHz
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2100MHz —LTE-5M downlink (middle frequency) 30MHz-1GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz —-67.17 dBm

Ref 0 dBm Att 10 dB SWT 100 ms 291.153846154 MHz
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2100MHz —LTE-5M downlink (middle frequency) Above 1GHz

® RBW 1 MHz Marker 1 [T1 ]
WVBW 3 MHz -38.42 dBm

Ref 20 dBm Attt 30 dB SWT 125 ms 12.307692308 GHz
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2100MHz —LTE-5M downlink (highest frequency) 30MHz-1GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz —-66.72 dBm

Ref 0 dBm Att 10 dB SWT 100 ms 466.8108%97436 MHz
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2100MHz -LTE-10M downlink (lowest frequency)30MHz-1GHz

® REW 100 kHz Marker 1 [T1 ]
VEBW 300 KkHz -67.20 dBm
Ref 0 dBm Att 10 dB SWT 100 ms 976.682652308 MHz
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2100MHz —LTE-10M downlink (lowest frequency) Above 1GHz
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2100MHz —LTE-10M downlink (middle frequency)30MHz-1GHz

RBW 100 kHz Marker 1 [T1
VBW 300 kHz -66.65 dBm
Ref 0 dBm att 10 dB SWT 100 ms 989.118589744 MHz
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2100MHz —LTE-10M downlink (highest frequency)30MHz-1GHz

RBW 100 kHz Marker 1 [T1
WBW 300 KkHz —-66.95 dBm
Ref 0 dBm Att 10 dB SWT 100 ms 353.333333333 MHz
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VBW 3 MHz -39.21 dBm

Ref 20 dBm Att 30 dB SWT 125 ms 12.879807692 GHz
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2100MHz ~WCDMA downlink (lowest frequency) 30MHz-1GHz

® BBW 100 kHz Marker 1 [Tl ]
VBW 100 kHz —65.05 dBm
Ref 0 dBm Att 20 dB SWT 100 ms 445.160000000 MEZ
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2100MHz ~-WCDMA downlink (middle frequency) 30MHz-1GHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz -64.40 dBm

Ref 0 dBm Att 20 dB SWT 100 ms 776.900000000 MH=Z
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2100MHz —~WCDMA downlink (high frequency) 30MHz-1GHz

REBW 100 kHz Marksr 1 [T1 ]
VBW 100 kHz -65.16 dBm
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4.2.3 BAND EDGE

Test Date:
Test Method:

Test
Requirement:

Status
Conditions

Test configuration

Test
Procedure:

28 January, 2013
FCC part 2.1051

700MHz Band : FCC 27.53 c(1)

The power of any emission outside of the authorized operating frequency
ranges must be attenuated below the transmitting power (P) by a factor of at
least 43 + 10log(P) dB,or -13dBm.

AWS Band: FCC 27.53 h

The power of any emission outside of the authorized operating frequency
ranges must be attenuated below the transmitting power (P) by a factor of at
least 43 + 10log(P) dB,or -13dBm.

The output power of EUT be set to maximum value,the gain of EUT be set to
maximum value by software through the manufacture

Normal

RF Signal Spectrum
Generator Analyzer

Normal
Modulation Signal
Generator

Standard Motch

EUT —O«§— Transmitter po Filter

Load

Filter by-pass

Conducted Emission test procedure:
a)Connect the equipment as illustrated, when the output power is over the
max value of the Spectrum Analyzer ,add the attenuator to avoid destroying
the facility.
b)Set the center frequency of the Spectrum Analyzer to the assigned
transmitter frequency ,key the transmitter ,and set the level of the carrier to
the full scale reference line.
¢)Do not apply any tone to modulate the EUT
d)Adjust the Spectrum Analyzer for the following setting :
1)Resolution Bandwidth,(base the standard, apply the different set).her is
100KHz for frequency band less than1GHz ,1MHz for frequency over
1GHz;
2)Video Bandwidth refer to standard requirement
e)Adjust the center frequency of the spectrum analyzer for
incremental coverage of the range from:
Use spectrum analyzer channel power measurement
1)the lowest radio frequency generated in the equipment ,it can be 9KHz base
the test method ,here select 30MHz as lowest frequency start point;
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2) the highest radio frequency shall higher than 10 times of carrier frequency.
f)Record the frequencies and levels of carrier power

Remark The notch filter is used for avoid the EUT fundamental carrier output power
making the spectrum overload and the harmonic spurious brought it.

When the EUT fundamental carrier is not enough to make the status ,the
notch filter could be not used.
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4.2.3.1 MEASUREMENT RECORD

700MHz Band:
700MHz-LT-1.4M Channel Bandwidth-Lower Edge

® EBW 10 kHz Marker 1 [T1 ]
WBW 30 kHz -33.56 dBm

Ref 20 dBm AL 30 dB SWT 40 ms 746.000000000 MHzZ

20 Offpet 10(% dB

10

=3 |, sl paahapqy

I

F-10
D1 -13 dBm

|
L

20

\
: | |

st i et Rt vl

-60

70

-80

Center 746 MHZz 400 kHz/ Span 4 MH=z

700MHz-LT-1.4M Channel Bandwidth -Upper Edge

® EBW 10 kHz Marker 1 [T1 ]
VBW 30 kH=z -27.05 dBm

Ref 30 dBm Att 40 dB SWT 40 ms 757.000000000 MHZ

30 Cffpet 10(5 4B

D1 ]7 B \
|20

M “"‘J MWMMU.N Lo b A i)

=70

Center 757 MHz 400 kHz/ Span 4 MHz
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700MHz-LTE-3M Channel Bandwidth -Lower Edge

® REW 30 kHz Marker 1 [T1 ]
VBW 100 kH=z -20.65 dBm

Ref 30 dBm Att 40 dB SWT 10 ms 746.000000000 MH=Z

30 Cffpet 10(5 dB

20

’ NWWM’\]

D1 -13 HdBm

T
I
[
=3
I ey

=70

Center 746 MH=z 800 kHz/ Span 8 MH=z
700MHz- LTE-3M Channel Bandwidth -Upper Edge
® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz -1%.86 dBm
Ref 30 dBm Att 40 dB SWT 10 ms 757.000000000 MHZ

30 Offypet 10(5 dB

|20

Dl/ -13 dBm )

-70

Center 757 MH=zZ 800 kHz/ Span 8 MH=z
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700MHz-LTE-5M Channel Bandwidth -Lower Edge

® REW 30 kHz Marker 1 [T1 ]
VBW 100 kH=z -25.20 dBm

Ref 30 dBm Att 40 dB SWT 15 ms 746.000000000 MH=Z

30 Cffpet 10(5 dB

20

D1 -13 HdBm /

=70

Center 746 MH=z 1.2 MHzZ/ Span 12 MHz
700MHz- LTE-5M Channel Bandwidth -Upper Edge
® RBW 30 kH=z Marker 1 [T1 ]
VBW 100 kHz -24.35 dBm
Ref 30 dBm Att 40 dB SWT 15 ms 757.000000000 MHZ

30 Cffpet 10(5 4B

20

/Dl -13 dBm \
--20

=70

Center 757 MHz 1.2 MHz/ Span 12 MH=z
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700MHz- LTE-10M Channel Bandwidth -Lower Edge

® RBW 100 kHz Marker 1 [Tl ]
VBW 300 kHz -21.71 dBm
Ref 30 dBm Att 40 dB SWT 2.5 ms 746.000000000 MHz
30 Offpet 10({5 dB
|20
=5 |,
MWWWNN\
l-o
| .. [ \
D1 -13 pBm / \
, \
| -0 \
Noahnhdmcs AJ'AMI'\AM"ANVWJ L
50
—60
=70
Center 746 MHz 2.2 MHz/ Span ZZ MHz
700MHz- LTE-10M Channel Bandwidth -Upper Edge
® REW 100 kHz Marker 1 [T1 ]
VEW 300 kHz ~20.89 dBm
Ref 30 dBm Att 40 dB SWT 2.5 ms 757.000000000 MEz

30 Offypet 10(5 dB

|20

D1 -13 dBm |

P g Areon oo b oneb gl
\y v Yy

-0

-70

Center 757 MH=zZ 2.2 MH=z/ Span 22 MH=z
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2100MHz Band(AWS1):
2100MHz- LTE-1.4M Channel Bandwidth -Lower Edge

® EBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -35.91 dBm

Ref 20 dBm Att 40 dB SWT 225 ms 2.110000000 GHz

zo Offgpet 10(5 dB

10

puaxH| Lo T ban LA 5 e MU Ak b l]‘l A A:M,UM
113 L v'uu' o b L4

v

-4 N

o b

- 50

|- 60

|- 70

-80

Center 2.1107 GHz 200 kHz/ Span 2 MHz
2100MHz- LTE-1.4M Channel Bandwidth -Upper Edge
® RBW 3 kH=z Marker 1 [T1 ]
VEW 10 kHz —-33.47 dBm
Ref 20 dBm Att 40 dB SWT 225 ms 2.155000000 GHz

20 Offpet 1015 dB

B A dn | Mty hust

] i

D1 -13 it LY

. %,

-80

Center 2.1543 GHz 200 kHz/ Span 2 MHz
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2100MHz- LTE-3M Channel Bandwidth -Lower Edge

® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz -17.49 dBm

Ref 30 dBm Att 50 dB SWT 10 ms 2.110000000 GHz

30 Offpet 10(5 dB

20

== |,

I FMWMWWM\»\

--20

- 50

- 60

=70

Center 2.1115% GHz 500 kHz/ Span 5 MHz

2100MHz- LTE-3M Channel Bandwidth -Upper Edge

® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz -15.03 dBm

Ref 30 dBm Att 50 dB SWT 10 ms 2.155000000 GHz

30 Offpet 10(5 dB

|20

_O 00 N A
L \
féB .

D1l —-13
L

- 40

|- 50

|- &0

-70

Center 2.1535 GHz 500 kHz/ Span 5 MHz
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2100MHz- LTE-5M Channel Bandwidth -Lower Edge

® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz -23.09 dBm

Ref 30 dBm Att 50 dB SWT 10 ms 2.110000000 GHz

30 Offpet 10(5 dB

20

== |,

f SR M MRS R
| \

D1 -13 7ém \
] \
- Lt rie

- 50

- 60

=70

Center 2.1125 GHz 800 kHz/ Span 8 MHz

2100MHz- LTE-5M Channel Bandwidth -Upper Edge

® RBW 30 kHz Marker 1 [T1 ]
VEW 100 kHz -21.70 dBm

Ref 30 dBm Att L0 dB SWT 10 ms 2.155000000 GHz

30 Offpet 1015 dB

MMMWWMW

Dl -13 FQBIF \
J

]
b

—
§

=70

Center 2.1525 GHz 800 kHz/ Span 8 MH=z
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2100MHz- LTE-10M Channel Bandwidth -Lower Edge

® REBW 30 kHz Marker 1 [T1 ]
VBW 100 kH=z -28.73 dBm

Ref 30 dBm Att 50 dB SWT 20 ms 2.110000000 GHz

30 offset 1015 dB

20

L \
b k.

=70

Center 2.115 GH=z 1.5 MH=Z/ Span 15 MHz
2100MHz- LTE-10M Channel Bandwidth -Upper Edge
® RBW 30 kH=z Marker 1 [T1 ]
VBW 100 kHz -28.84 dBm
Ref 30 dBm Att 50 dB SWT Z0 ms 2.155000000 GHz

30 Offpet 10(5 dB

|20

|- 10
D1 -13/dBm

] \
WA, b,

|- 50

|- &0

-70

Center 2.15 GHz 1.5 MHz/ Span 15 MHz
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2100MHz-WCDMA-Lower Edge

® EBW 10 kHz Marker 1 [T1 ]
VBW 10 kHz -45.63 dBm

Ref 20 dBm Att 40 dB SWT 60 ms 2.109836000 GHz

zo Offgpet 10(5 dB

10

2 I A MLy v “‘MM

Vaa ™\
PR \
] \

-80

Center 2.1125 GHz 600 kHz/ Span 6 MHz

2100MHz-WCDMA-Upper Edge

RBW 10 kH=z Marker 1 [T1 ]

VBW 10 kH=z -47.37 dBm
Ref 20 dBm Att 40 4B SWT 60 ms 2.155128000 GH=z
20 Qffpet 1015 dB
10
= |, ILINELTNY UYL, IV G, P P
Df -13 HBm \
20 / \
-30
40
W
|- s0
60
|70
-80
Center 2.152% GHz 600 kHz/ Span & MHz
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4.2.4 RADIATED SPURIOUS EMISSIONS

Test Date:
Test Method:

Test Requirement:

Status

Condition

Application

29 January, 2013
FCC part 2.1053

700MHz Band : FCC 27.53 c(1)

The power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power
(P) by a factor of at least 43 + 10log(P) dB,or -13dBm.

AWS Band: FCC 27.53 h

The power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power
(P) by a factor of at least 43 + 10log(P) dB,or -13dBm.

The output power of EUT be set to maximum value,the gain of EUT
be set to maximum value by software through the manufacture

Normal conditions

Enclosure

FCC ID: NOO-F0689-011
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Test Configuration:

EM201300033
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| m— |
Antenna Tower
: Search
P 1 I S R
EUT v { //‘ Antenna
\. 4m /
RF Test

‘? —_ | Receiver

. : W | ]

Turn {}_‘gfm o Im \ x
' : |:| [6]=]
| |

44

Ground Plane

: . [ ]
VPP ISV ooy ryyyydyyd

Figure 1. 30 MHz to 1GHz radiated emissions test configuration

Turn
Table

|

O

\ Amplifier D%E

Antenna Tower

Horn Antenna

Spectrum
Analyzer

Figure 2. Above 1GHz radiated emissions test configuration
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Test Procedure: 1.Test the background noise level with all the facilities

2.Keep one transmitting path,all other connectors shall be connected by normal power or RF
leads,

3.Select the suitable RF notch filter to avoid the test receiver or spectrum analyzer produce
unwanted spurious emissions,

4.Keep the EUT continuously transmitting in max power.
5.Read the radiated emissions of the EUT enclosure.
Radiated Emission Test Procedure:

Lt Tees:  Rew  oBs  Gwa Dhewe e

: Test !

i Modulation Antenna l

! Source :

| i

! I

: I

I Standard :

|

! EUT Transmitter ' Tasl )

: Load : Receiver
|

i |

! |

! I

I I

I |

! I

STANDARD TEST SITE

a)Connect the equipment as illustrated

b)Adjust the spectrum analyzer for the following setting;
1)RBW=100KHz for spurious emission below 1GHz ,and 1MHz for spurious emission above 1GHz
2)VBW=300KHz for spurious emission below 1GHz ,and3MHz for spurious emission above 1GHz
3)Sweep speed slow enough to maintain measurement calibration
4)Detector Mode=Positive Peak

c)Place the transmitter to be tested on the turntable in the standard test site, The transmitter is transmitting into
a nonradiating load that is placed on the turntable ,the RF cable to this load should be of minimum length.

d)_Measurements shall be made from 30MHz to 10 times of fundamental carrier, except for the region
close to the carrier equal to +the carrier bandwidth.
e)Key the transmitter without modulation or normal modulation base the standard.

f) For each spurious frequency, raise and lower the test antenna from 1 m to 4 m to obtain a maximum reading on
the spectrum analyzer with the test antenna at horizontal polarity. Then the turntable should be rotated 360°C to
determine the maximum reading. Repeat this procedure to obtain the highest possible reading. Record this
maximum reading.

g) Repeat step f) for each spurious frequency with the test antenna polarized vertically.
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h)
i)
)

k)

Substitution Test
Antenna  Antenna

RF SIGNAL Test
GEMERATOR Receiver
TURNTABLE
:L STANDARD TEST SITE

Reconnect the equipment as illustrated.
Keep the spectrum analyzer adjusted as in step b)

Remove the transmitter and replace it with a substitution antenna (the antenna should be half wavelength for
each frequency involved).The center of the substitution antenna should be approximately at the same
location as the center of the transmitter ,At the lower frequences , where the substitution antenna is very
long ,this will be impossible to achieve when the antenna is polarized vertically ,In such case the lower end
of the antenna should be 0.3m above the ground.

Feed the substitution antenna at the transmitter end with a signal generator connected to the antenna by
means of a nonradiating cable. With the antennas at both ends horizontally polarized, and with the signal
generator tuned to a particular spurious frequency, raise and lower the test antenna to obtain a maximum
reading at the spectrum analyzer .Adjust the level of the signal generator output until the previously
recorded maximum reading or this set of conditions is obtained, This should be done carefully repeating the
adjustment of the test antenna and generator output.

Repeat step k) with both antennas vertically plolarized for each spurious frequency.

Calculate power in dBm into a reference ideal half-wave dipole antenna by reducing the readings obtained
in step K) and i)by the power loss in the cable between the generator and the antenna, and further corrected

for the gain of the substitution antenna 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 substitution antena.

NOTE: It is permissible to use other antennas provided they can be referenced to a dipole.

NOTE: Effective radiated power (e.r.p) refers to the radiation of a half wave tuned dipole instead of an isotropic
antenna. There is a constant difference of 2.15 dB between e.i.r.p. and e.r.p.

e.r.p (dBm)=e.i.r.p.(dB)-2.15
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4.2.4.1 MEASUREMENT RECORD

Test Frequency Measuring level(dBm) Limits Margin(dB)
(MHz) Vertical Horizontal (dBm) Vertical Horizontal
30 -47.60 -48.30 -13 34.60 35.30
500 -47.75 -46.85 -13 34.75 33.85
1000 -38.15 -41.24 -13 25.15 28.24
2000 -32.54 -30.65 -13 19.54 17.65
5000 -34.35 -35.75 -13 21.35 22.75
10000 -31.13 -30.16 -13 18.13 17.16
15000 -25.67 -25.54 -13 12.67 12.54
20000 -24.68 -23.56 -13 11.68 10.56
Remark:

Sweep all the modulation types emissions in Cellular band and PCS band, find the worse case to report it.
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4.2.5 OCCUPIED BANDWIDTH

Test Date:

Test

Method:

Test
Requirement:

Status

Conditions

Test
configuration

Test Procedure:

30 January, 2013
FCC part 2.1049&2-11-04/EAB/RF
2-11-04/EAB/RF

The output power of EUT be set to maximum value,the gain of EUT be set to
maximum value by software through the manufacture

Normal
1 DL ports
Signal Main Hub
Generator
Expansion Hub
Spectrum
RAL Analyzer
| Antenna poris
Fig.1 Down Link Configuration
] UL ports
Spectrum Main Hub
Analyzar
|
Expansion Hub
Signal
RAL Generator

| Antenna ports

Fig.2 Up Link Configuration

a) Set the spectrum analyzer RBW 300Hz >1%bandwidth of carrier.
b) Capture the trace of input signal

C) Connect the equipment as illustrated

d) cCapture the trace of output signal
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4.2.5.1 MEASUREMENT RECORD

700MHz Band:
700MHz-LTE-1.4M downlink (lowest frequency)-Input

RBW 10 kH=z Marker 1 [T1 ]

VBW 30 kHz -9.43 dBm
Ref 10 dBm Att 30 dB SWT 30 ms 746.334000000 MHEz
10 Offfet 1015 dB nde [TfL] 20000 dB
BW  1l.152000p00 MEz
o Temp 10 [T1 noabl
29l 60 dB
N .
T 746/.120000000 MHz
T
| 10 W.VWU\/“" Temp [TI nick]
29054 dBm
2o 747.282000D00 MEz
3’1 Ez
|- 20
|- 40
| 5o / \
| 5o / \
|- 70
|--50
-%0
Center 746.7 MHz 300 kHz/ Span 3 MHz
700MHz-LTE-1.4M downlink (lowest frequency)-Output
® RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz 6.34 dBm
Ref 20 dBm Att 40 dB SWT 30 ms 746.328000000 MEz
20 Offpet 10l5 dB ndB [Tf] 20l00 4B
BW 11152000000 MEz
10 + Tomp 1] [T1 ndp]
-14L01 dBm
1
MWMWM 746l.130000p00 MEz
= T&m
D TTT BaBT
13/ 80 dBm
747282000000 MEz

EEnaEEn
[ \
B L JU Lu o

2 A trond Y M

-80

Center 746.7 MHz 300 kHz/ Span 3 MH=z
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700MHz-LTE-1.4M downlink (middle frequency)-Input

<§§> RBW 10 kH=z Marker 1 [T1 ]
VBW 30 kHz -10.11 dBm
Ref 10 dBm Att 30 dB SWT 30 ms 752.042000000 MHZz
10 Offpet 10{E5 dB nde [T[L] 20100 dB
BW 1[-152000p00 MH=
o Toxgs 10 [T1 nokR]
-30131 dPm

1 7511430000000 MH=Z

I A iﬂ . Temp [TT odB]

v vy -291L42 dBm

20 [muf*w 752|.582000000 MH=zZ

|- 20 /

|--50
-a0
Center 752 MHz 300 kHz/ Span 3 MHz
700MHz-LTE-1.4M downlink (middle frequency)- Output
® REW 10 kHz  Marker 1 [T1 ]
VEW 30 kHz 7.24 dBm
Ref 20 dBm Att 40 dB SWT 30 ms 751.634000000 MEz
20 Offfet 10.5 dB ndB [TfL] zoloo 4B
BWw 11152000000 MEz
10 1 Temp 1l [T1 ndB]
12/ 96 dBm
M\"‘W" v ““U‘"“V‘V] 751} 430000p00 MEZ
o Temp [TT Tl
13/ 15 dbBm
752582000000 MHz
10 j‘\ ?

Ey ey “V“Wf‘w&wmmw

|70

-80

Center 752 MH=z 300 kH=z/ Span 3 MH=z
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700MHz-LTE -1.4M downlink (highest frequency )-Input

<§§> RBW 10 kH=z Marker 1 [T1 ]
VBW 30 kHz -10.15 dBm
Ref 10 dBm Att 30 dB SWT 30 ms 756.342000000 MHZz
10 Offpet 10{E5 dB nde [T[L] 20100 dB
BW 1[-158000p00 MH=

o Toxgs 10 [T1 nokR]
-30036 dPm

55724000000 MHzZ

1
L 4
WJ*‘\J Temp [T k]
-2916% dBm
20 756882000000 MHZ

|60
70
|--s0
-a0
Center 756.3 MHz 300 kHz/ Span 3 MHz
700MHz-LTE-1.4 downlink (highest frequency)- Output
® RBW 10 kHz Marker 1 [T1 ]
VBEW 30 kHz 7.13 dBm
Ref 20 dBm Att 40 4B SWT 30 ms 755.928000000 Mz
20 Offpet 10|15 4B ndB [Tf] zoloo 4B
BW  1.146000p00 MHz
10 1 Tomp 1] [T1 ndp]

-12}195 dBm
756876000000 MH=Z

|, J TEnp [TT Tals]
10

-13/35 dBm
1
MM\MMU‘WM TEE[. 730000000 MEZ
0 \v

A e TV
60
|70
-80
Center 756.3 MHz 300 kHz/ Span 3 MH=z
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700MHz-LTE-3M downlink (lowest frequency)-Input

® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kH=z -8.12 dBm
Ref 10 dBm Att 30 dB SWT 10 ms T746.576000000 MHzZ
10 Offpet 10{E5 dB ndB [T[L] 20100 dB
BW 2880000000 MH=

o Tewyp 1] [T1 ndR]
-28187 dB
1 "
m Y 746060000000 MHZ

| 10 oA A 4

(W SSEVAY et des W APV S P 10D [TL nok]
-28113 dBm
748940000000 MH=Z

/ \\
Lot e LA LOL PTIN UTE S
-70
|--50
-%0
Center 747.5 MHz 600 kHz/ Span ¢ MHz
700MHz-LTE-3M downlink (lowest frequency)- Output
® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz 7.64 dBm
Ref 20 dBm Att 40 dB SWT 10 ms 746.576000000 MHZ
zo Ooffpet 10(5 dB ndB [T[L] 20000 dB

EW 2904000000 MHZ
10 1 Temp 1l [T1 ndB]

MLWWWW«M “Lgpal dbm
b [A 746060000000 MHZ
-0 T TTT o]

-12z| 66 dBm
i 48[.964000p00 MHZ

L] ﬁ
|

|70

-80

Center 747.5 MHz 600 kHz/ Span 6 MHzZ
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700MHz-LTE-3M downlink (middle frequency)-Input

RBW 30 kH=z Marker 1 [T1 ]

VBW 100 kHz -9.07 dBm
Ref 10 dBm Att 30 dB SWT 10 ms 752.828000000 MEz
10 Cffset 10l5 dB ndB [THL) 20loo 4B
BW  2/.892000p00 MEz
Lo Torge 10 [T1 nck]

. -28/ 90 dBm
= . ) 750/.560000000 MHZ
10 PR A A ] U= /ey ST [T ToE]

-28l 46 dBm
| . fm h\ 753.452000000 MEz

/ ¥
| \
] |

| |

ﬂ;\,\JWWMW (U WV T Y RN
|70
|80
-5%0
Center 752 MHz 600 kHz/ Span & MHz
700MHz-LTE-3M downlink (middle frequency)- Output
® RBW 30 kH=z Marker 1 [T1 ]
YVBW 100 kHz 2.47 dBm
Ref 20 dBm Att 40 dB SWT 10 ms 751.7%6000000 MHZ
z0 Offpet 10.5 4B ndB [TL] zoL00 OB

BW 2(.892000p00 MH=zZ
Teomp 11 [T1 nob]

10 ﬁwwmmj . 11} 92 dBm

.560000p00 MH=Z

Temp T o]

-11154 dBm

10 1 /53452000000 MH=
| 2o /f X\
--30 \

|- 70

-80

Center 752 MHz 600 kHz/ Span 6 MHz
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700MHz-LTE-3M downlink (highest frequency)-Input

RBW 30 kH=z Marker 1 [T1 ]

VBW 100 kHz -8.17 dBm
Ref 10 dBm ALt 30 dB SWT 10 ms 754.576000000 MHz
10 Offset 1015 dB ndk [T[L] 20000 dB
BW 2.892000000 MH=Z
Lo Torge 10 [T1 nck]
—27L68 dB
1 -
| 754.060000p00 MHZ
10 M
A .r\-r\/\.,\,ﬂ/\fﬁvv\l\ =R [T Il
—-28132 dBm
756.952000000 MHz

/ v

\

NN |
| |

AR LA LM Apd st |

70

80

-%0
Center 755.5 MH=z 600 kHz/ Span & MHz

700MHz-LTE-3M downlink (highest frequency)- Output
® RBW 30 kH=z Marker 1 [T1 ]

YVBW 100 kHz 2.28 dBm
Ref 20 dBm Att 40 dB SWT 10 ms 754.576000000 MHZ
20 Cffpet 105 4B ndB [T 20400 4B
BW 2852000000 MH=z

1 T‘mp'\ [T1 ndB]

10
N}{M%MML,“W\,\MJ:\M,\W -11p52 dbm

754060000000 MHZ

/\, ﬁemp [TT ndpb]
-12{27 dBm
1 S756/.952000p00 MHz
-10 ]

B / |
W«J LWW

|- 70

-80

Center 755.5 MHz 600 kHz/ Span 6 MHz
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700MHz-LTE-5M downlink (lowest frequency)-Input

<§§> RBW 30 kH=z Marker 1 [T1 ]
VBW 100 kHz -59.97 dBm
Ref 10 dBm Att 30 dB SWT 15 ms 748.%40000000 MHZz
10 Offpet 10{E5 dB nde [T[L] 20100 dB
BW 4. 680000p00 MHZ
o Toxgs 10 [T1 nokR]
-30L01 dPm

746160000000 MHZ

1
fAW’“MMWMmMMW o e
|20

J L

750840000000 MH=zZ

|- 60
MM A g bt i, ] (RS PRSTITIY I
|- 70
|--50
-a0
Center 748.5 MHz 1 MH=z/ Span 10 MHz
700MHz-LTE-5M downlink (lowest frequency)- Output
® REW 30 kHz  Marker 1 [T1 ]
VBW 100 kHz 5.75 dBm
Ref 20 dBm Att 40 dB SWT 15 ms 749.400000000 MHz
20 Offfet 1015 dB ndB [TfL] zoloo aB
BW  4[.650000p00 MHz
10 T Temp 1l [T1 ndB]
~13l82 dBm
AMWWW‘!} 746180000000 MHz
o Temp [TT Tl
~14157 dBm
750860000000 MHZ

R / {
BN \
B |

MLWJ‘J LWWW

|70

-80

Center 748.5 MH=z 1 MH=zZ/ Span 10 MH=z
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700MHz-LTE-5M downlink (middle frequency)-Input

® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz -11.13 dBm
Ref 10 dBm Att 30 dB SWT 15 ms 751.380000000 MHzZ
10 Oofffet 10(5 dB ndB [T[L] 20000 dB
BW 4720000000 MH=Z
o Tewyp 1] [T1 ndR]
-31155 dB
749640000000 M.ELrn
b 1 i -

Temp [T k]

B fwmmwwmw e aem

20 764/.360000p00 MHz
| .. j’jl \iz

-0
VTIETN PPN [T YT AN
|- 70
-850
-a0
Center 752 MHz 1 MH=z/ Span 10 MHz
700MHz-LTE-5M downlink (middle frequency)-Ouput
® REW 30 kHz  Marker 1 [T1 ]
VBW 100 kHz 5.98 dBm
Ref 20 dBm Att 40 dB SWT 15 ms 752.620000000 MHz
20 Offfet 1015 dB ndB [TfL] 20l00 dB
BW  4[.650000p00 MHz
10 - Temp 1l [T1 ndB]
~13L60 dBm
WAWMWWM} 749].660000000 MEz
o Temp [TT Tl
-13013 dBm
754340000000 MHzZ

B / ?
{/ \\
ottt gty

|70

-80

Center 752 MH=z 1 MH=zZ/ Span 10 MH=z

FCC ID: NOO-F0689-011
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700MHz-LTE-5M downlink (highest frequency )-Input

RBW 30 kH=z Marker 1 [T1 ]

VBW 100 kH=z —-5.84 dBm
Ref 10 dBm Att 30 dB SWT 15 ms 754.9¢0000000 MH=zZ
10 Offset 10l5 dB ndbe [T[] 20L00 dB
BW 4.680000p00 MHZzZ
| o Temp 1l [T1 ndR]
-29149 dB
-
1 752160000000 MHZ
EEE  _10 .4 Tenp [TI 1T ]
hAMAﬂdml)ﬂﬁbdﬁdummﬂkﬂﬂmmﬁMy —20l73 dBm
- 756.840000000 MH=Z
|20 / \
40 f \
- 50 / \
|-60
TR PrTIR A Ao
|- 70
|-so0
-5%0
Center 754.5 MH=z 1 MHEz/ Span 10 MHz
700MHz-LTE-5M downlink (highest frequency)- Output
® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz 6.12 dBm
Ref 20 dBm Att 40 dB SWT 15 ms 754.940000000 MH=Z
20 Offpet 10,5 dB ndB [TL] 20000 dB
BW 4680000000 MHZ
10 - Temp 11 [T1 ndB]
-13L06 dBm
A,
= |, r’“—“W‘th sl 752, 160000000 MEz

=141 07 dBm

|, Jq ) 756840000000 MHEZ
| E

// \\
;;,MWM} b

|- 70

-80

Center 754.5 MHz 1 MHz/ Span 10 MH=z
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700MHz-LTE-10M downlink (lowest frequency)-Input

<§§> RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -8.76 dBm
Ref 10 dBm Att 30 dB SWT 2.5 ms 746.680000000 MHZz
10 Offpet 10{E5 dB nde [T[L] 20100 dB
BW 9[-560000p00 MHZ
o Toxgs 10 [T1 nokR]
—-29187 dPm

746200000000 MHZ

1
{Y AT L TSPy (W T —-I’\\/‘aﬁ}—vtf\_‘emp T oaE]

28145 dBm
--20
|- 30

F55[760000p00 MH=Z

|--70

|--s0
-a0
Center 751 MHz Z MHzZ/ Span 20 MHz
700MHz-LTE-10M downlink (lowest frequency)-Output
® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 7.63 dBm
Ref 20 dBm Att 40 dB SWT 2.5 ms 750.880000000 MHz
20 Offfet 1015 dB ndB [TfL] 20100 4B
BW 9560000000 MHz
10 il Temp 1] [T1 ndb)
S R it G R B S
=5 |, i

rm =i [T o]
-12147 dBm
o 755760000000 MHZ
10 z K
20 / \
30 / \

|70

-80

Center 751 MH=z 2 MHz/ Span 20 MH=z
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700MHz-LTE-10M downlink (highest frequency )-Input

® RBW 100 kHz Marker 1 [T1 ]
VEW 300 kHz -9.15 dBm
Ref 10 dBm att 30 dB SWT 2.5 ms 753.520000000 MEZ
10 Offfet 10}5 dB ndB [T{L]  20L00 dB
BW  9l.560000p00 ME=z

| o Torp 1l [T1 ndpl
-30L94 dB
L 747200000000 lVLELm
8 z

por kI I . Y,

RV PV TN T WL IPE NPT VT W S m,jemp Tt odE]

25113 dBm
--20
|- 30

756760000000 MH=Z

- 60

|--70

|--50
~a0
Center 752 MHz 2 MHz/ Span 20 MHz
700MHz-LTE-10M downlink (highest frequency)- Output
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 7.37 dBm
Ref 20 dBm Att 40 dB SWT 2.5 ms 753.480000000 MEz
20 Offpet 10l5 dB ndB [Tf] z0lo0 4B
BW 9560000000 MEz
10 bl Tomp 1] [T1 ndp]
WWMM!W -14p 04 dBm
== 747200000000 MEz
-0

TieTmp T o]
\T -12173 dBm

/ 756760000000 MH=
-10 ?l K
20 j \
30 } \
| 40 i

|- 70

-80

Center 752 MHz 2 MHz/ Span 20 MH=z
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2100MHz-LTE-1.4M downlink (lowest frequency)-Input

RBW 30 kH=z Marker 1 [T1 ]

VBW 100 kH=z —-6.72 dBm

Ref 20 dBm Att 40 dB SWT 2.5 ms 2.110334000 GHz

20 Offpet 10{5 dB ndB [TL] 20L00 dB

BW 1251000000 MHZ
|10 Towmp 1l [T1 ndb)

ol 110075b00 ca

1.z I )

T=mE TTT ool

26465 dBm

:’1_1,1\324 00 GHz

\

"
\
\

-80
Center 2.1107 GH=z 150 kHz/ Span 1.5 MH=z
2100MHz-LTE-1.4M downlink (lowest frequency)-Output
® RBW 30 kHz Marker 1 [T1 ]
YVBW 100 kHz 12.33 dBm
Ref 30 dBm Att L0 dB SWT 2.5 ms 2.110%75000 GH=z
30 Offpet 10.5 4B ndB [TL] zoL00 OB
BW 1248000000 MH=Z
| -0 Temp 11 [T1 ndB]
= 2.1100;(75 Z)E 2‘;1;
pra x| | 10 SNV VoW A NP 1T\ P Al ek i O

Temp T
7L41 dBm
2111324000 GHz

i %

10

\

40

|60

=70

Center 2.1107 GHz 150 kHz/ Span 1.5 MH=z
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2100MHz-LTE-1.4M downlink (middle frequency)-Input

RBW 30 kH=z Marker 1 [T1 ]

VBW 100 kHz -6.91 dBm
Ref 20 dBm Att 40 4B SWT 2.5 ms 2.132065000 GHz
20 Cffpet 1015 4B ndB [TH] 20l00 4B
BW 1239000000 MHz

|10 Tery 11 [T1 ndk]
-27}22 dB
2131885000 GHm
- z

== |,

TEmp [T o]

1 -27L09 dBm

| 1o /WWWWWWMJW§4 00 GHz
i TJ \\ T2
el .

50 \

-80
Center 2.1325 GH=z 150 kHz/ Span 1.5 MH=z
2100MHz-LTE-1.4M downlink (middle frequency)- Output

® RBW 30 kHz Marker 1 [T1 ]
YVBW 100 kHz 13.20 dBm
Ref 30 dBm Att L0 dB SWT 2.5 ms 2.132137000 GH=z

30 Offpet 10.5 4B ndB [TL] zoL00 OB

BW 1l.245000p00 MH=zZ

| -0 Temp 11 [T1 ndB]
1 -6l 32 dBm
NWM\AWWWNM'BRW 0o cHz

10 TEmp T IS TP

6L 89 dBm
o 2.1331X4000 GHz
-1/ N2
] A

/ \
: \

40

|60

=70

Center 2.132% GHz 150 kHz/ Span 1.5 MH=z
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2100MHz-LTE-1.4M downlink (highest frequency )-Input

RBW 30 kH=z Marker 1 [T1 ]

VBW 100 kH=z -6.71 dBm

Ref 20 dBm Att 40 dB SWT 2.5 ms 2.154573000 GHz

20 Offpet 10{5 dB ndB [TL] 20L00 dB

BW 12428000000 MHZ
|10 Towmp 1l [T1 ndb)

SFE S

1.z I )

T=mE TTT ool

—-26493 dBm

J$§%921 00 GHz

\

-80
Center 2.1543 GH=z 150 kHz/ Span 1.5 MH=z
2100MHz-LTE-1.4M downlink (highest frequency)- Output
® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz 13.53 dBm
Ref 30 dBm Att 50 dB SWT 2.5 ms 2.153937000 GHz
30 Offfet 10]5 dB ndB [T 20}00 aB
BW 1248000000 MHz
s Tors 1] [T1 ndR]
1 -6l 44 dBm
MWWWWwMMﬁWNOO GHZ

|10 T=mp R pateny |
-6F13 dBm
o 2. 154941000 GH=z
};} T2
| .. ‘V\\
1o
30 \

40

|60

=70

Center 2.1543 GHz 150 kHz/ Span 1.5 MH=z
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2100MHz-LTE-3M downlink (lowest frequency)-Input

® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz -9.48 dBm
Ref 20 dBm Att 40 4B SWT 5 ms 2.111297000 GHz
20 Offset 1015 dB ndB [T[L] 20L00 4aB
BW 2l.891000000 MH=z
| 10 Termp 10 [T1 ndk]
I
= |, i
Tenp [T ndf]
-29181 dBm
% 2l.112949p00 GHz

|10 [W\WJA\«N\N*NWM L W\Mfw’\l\.r/\rv\

Rriwim
-60
--70
-80
Center 2.111%5 GHz 350 kHz/ Span 3.5 MHz
2100MHz-LTE-3M downlink (lowest frequency)-Output
® REW 30 kHz  Marker 1 [T1 ]
VEW 100 kHz $.78 dBm
Ref 30 dBm Att 50 dB SWT 5 ms 2.111304000 GHz
30 Offfet 10.5 dB ndB [TfL] 20100 4B
BW 2863000000 MEz
| 20 Temp 1] [T1 ndb)
10} 63 dBm
21110072000 GHz
10

1
A
s T T TP
L AP A en M AR A s a A e
| o 2111293 00 GHz
Y
311 LT=2
|10

./ |

N \
ok W

-0

-70

Center 2.111% GH=z 350 kHz/ Span 3.5 MH=z
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2100MHz-LTE-3M downlink (middle frequency)-Input

RBW 30 kH=z Marker 1 [T1 ]

VBW 100 kH=zZ -9.46 dBm
Ref 20 dBm ALt 40 4B SWT 5 ms 2.131583000 GCHz
20 Offset 10(5 dB ndB [T[L] 20100 4B
BW 21.884000000 MH=Z
10 T Tog 1 ['T"\ ndl 1
-29L51 dB
2131065000 GHm
- z
2 I
Termp TTT el
. -29L54 dBm
10 v 21133945000 GH=z

g/ ng

W \

-80

Center 2.1325 GHz 350 kHz/ Span 3.5 MHz

2100MHz-LTE-3M downlink (middle frequency)- Output

RBW 30 kHz Marker 1 [T1 ]

VBW 100 kHz 10.56 dBm
Ref 30 dBm Att 50 dB SWT 5 ms 2.131583000 GHz
30 Offfet 10l5 4B nde [T[L) 20000 dB
BEW 21877000000 MEz

| 20 Temp 11 [T1 ndBl
-9 14 dBm

1 P

L 4 1 2l.131065000 GHz

b4
[pwm)%mﬁ”wu N e =y 118 o

2-133243000 GH=z

IS )

N \
N \
L

-0

-70

Center 2.1325 GHz 350 kHz/ Span 3.5 MH=z
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2100MHz-LTE-3M downlink (highest frequency )-Input

RBW 30 kH=z Marker 1 [T1 ]

VBW 100 kH=z -5.56 dBm

Ref 20 dBm Att 40 dB SWT 5 ms 2.152576000 GHz

20 Offpet 10{5 dB ndB [TL] 20L00 dB

BW 2(.870000000 MHZ
|10 Towmp 1l [T1 ndb)

2| 15205b00 o

1.z I )

T=mE TTT ool

25196 dBm

; 2. 154928000 GHz

[ /JW\M»J Wi b o pn ] MW'\AM/"LWA\'\

-80
Center 2.1535 GH=z 350 kHz/ Span 3.5 MH=z
2100MHz-LTE-3M downlink (highest frequency)- Output
® REW 30 kHz  Marker 1 [T1 ]
VBW 100 kHz 10.78 dBm
Ref 30 dBm Att 50 dB SWT 5 ms 2.152583000 GHz
30 Offfet 1015 dB nde [TL]  zoloo 4B
BW 2877000000 MHz
| >0 T‘rzmp 1 ['T“\ nd 1
-9l 70 dBm
% 2. 152058000 GHz
™ PV NN e Y e O AL .
- 1T
/M 21154934000 GHz

a( 5
L/ \

N \
L =

-0

-70

Center 2.1535 GHz 350 kHz/ Span 3.5 MH=z
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2100MHz-LTE-5M downlink (lowest frequency)-Input

® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz -11.13 dBm
Ref 20 dBm Att 40 4B SWT 10 ms 2.112951000 GHz
20 Offset 1015 dB ndB [T[L] 20L00 4aB
BW 4l.686000p00 MHZ
| 10 Termp 10 [T1 ndk]
2] 110157b00 ame
= |, i
Tenp [T ndf]
-31156 dBm
1 2l.1148453p00 GHz

[ WWMMMWMW\

W L
Vi \
J \.

|-c0
--70
-80
Center 2.1125 GHz 550 kHz/ Span 5.5 MHz
2100MHz-LTE-5M downlink (lowest frequency)-Output
® REW 30 kHz  Marker 1 [T1 ]
VEW 100 kHz 2.73 dEm
Ref 30 dBm Att 50 dB SWT 10 ms 2.112940000 GHz
30 Offfet 10|5 dBb nde [Tf] 20100 dB
BW 4664000000 MHZ
| 20 Temp 1] [T1 ndb]
~10L91 dBm
. 2/.110175%p00 GHz
10

MWAMMM»WﬁM\EI dem
0

f 2. 114843000 GHz

-0

-70

Center 2.112%5 GHz 550 kHz/ Span 5.5 MHz
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2100MHz-LTE-5M downlink (middle frequency)-Input

® REW 30 kHz Marker 1 [T1 ]
YVBW 100 kH=z -11.26 dBm
Ref 20 dBm Att 40 dB SWT 10 ms 2.132951000 GH=z
20 Offset 105 dB nde [TL] 20L00 dB
BW 4l.675000p00 MH=z
| 10 Tems 1l [T1 ndBl
2 130157b00 ame
== |, i
Tenp [TT nefyT
-30474 dBm

1 21.134832p00 GH=z

B [MWMWWWMMMMW\
) !
Wi \
WZ L

-80

Center 2.1325 GHz 550 kHz/ Span 5.5 MHz

2100MHz-LTE-5M downlink (middle frequency)- Output

RBW 30 kHz Marker 1 [T1 ]

VEW 100 kEz §.80 dBm
Ref 30 cBm ALt 50 dB SWT 10 ms 2.132929000 GEz
30 Offget 10|5 dB nde [THL] zoloo as
BW 4686000000 MEz
| 20 Temp 1l [T1 ndb)
~11172 dBm
o] i 21130157000 GEz
TEmp T T Tl ]
MMW“\MAMVJ\"’U\J 62 dBm
2.134843\00 GHz

L

-0

-70

Center 2.1325 GHz 550 kHz/ Span 5.5 MH=z
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2100MHz-LTE-5M downlink (highest frequency )-Input

RBW 30 kH=z Marker 1 [T1 ]

VBW 100 kH=z -11.20 dBm
Ref 20 dBm Att 40 dB SWT 10 ms 2.152951000 GHz
20 Offpet 1015 dB ndB [TL] 20100 dB
BW 4686000000 MHZ
10 Towpp 10 [T1 ndR)
asoisrbos cae
1.z I -
TEND TT ool
-30}195 dBm
1 21-154843000 GHz

’ fWWmWMMW\
W !
Wi \
J \

-850
Center 2.1525 GHz 550 kHz/ Span 5.5 MHz
2100MHz-LTE-5M downlink (highest frequency)- Output
® RBW 30 kHz Marker 1 [T1 ]
VEW 100 kHz 8.57 dBm
Ref 30 dBm Att 50 dB SWT 10 ms 2.152511000 GHz
30 Offfet 1015 dB ndB [Tf] 20lo0 am
BW 4675000000 MHEz
s Tomp 1] [T1 ndp]
-11}38 dBm
21150168000 GH
: i - z
=3 10 TEmp T TP
rwwwww A\ A A A M 27 G
2l.154843ppo cH=

W \
Wi \

\
L

40

|60

=70

Center 2.152% GHz 550 kHz/ Span 5.5 MH=z
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2100MHz-LTE-10M downlink (lowest frequency)-Input

® REW 30 kH=z Marker 1 [T1 ]
VBW 100 kHz -1%.11 dBm
Ref 10 dBm Att 30 dB SWT 15 ms 2.110968000 GHz
10 Offfet 1015 dB ndB [TL] 2000 dB
BW 9.261000000 MH=Z

Lo Tempe 1 [T1 ndk]
-35179 dB
2.110353p00 GHm
B z

=R |,
TEmp T mapT

. AMW&WW bt Ao Aghand Wﬁy\g@g\ﬂ o

70
--s0
-50
Center 2.11% GH=z 1.05 MHzZ/ Span 10.5 MHz
2100MHz-LTE-10M downlink (lowest frequency)-Output
® REW 30 kHz  Marker 1 [T1 ]
VEW 100 kHz 5.17 dBm
Ref 30 dBm Att 50 dB SWT 15 ms 2.118150000 GHz
30 Offfet 10|5 dBb nde [Tf] 20100 dB
BW 9240000000 MHZ
| 20 Temp 1] [T1 ndb]
14} 76 dBm
2|.110380p00 GHz
LK 10 Temp 2y (T1 nop]

W ~14149 dBm
DRYTHR MY cHe

|
\
\

-0

-70

Center 2.115 GH=z 1.0 MH=z/ Span 10.5 MH=z
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2100MHz-LTE-10M downlink (middle frequency)-Input

RBW 30 kH=z Marker 1 [T1 ]

VBW 100 kH=z -14.42 dBm
Ref 10 dBm Att 30 dB SWT 15 ms 2.128552000 GHz
10 offset 1015 dB ndB [TL] 20000 dB
BW 9240000000 MHZ
Lo Torge 10 [T1 nck]
—-34149 dB
2. 127859000 GHm
- z
a2 I
T TSID [TT o]

-50

Center 2.1325 GH=z 1.05 MHzZ/ Span 10.5 MH=z
2100MHz-LTE-10M downlink (middle frequency)- Output

® RBW 30 kHz Marker 1 [T1 ]

YVBW 100 kHz 5.42 dBm

Ref 30 dBm Att L0 dB SWT 15 ms 2.128531000 GH=z

30 Offpet 10.5 4B ndB [TL] zoL00 OB

BW 9l.198000p00 MH=Z
| -0 Temp 11 [T1 ndB]

-14174 dBm

2127880000 GH=z

Temp T o]
-14171 dBm

W\ﬂﬁ\r@m%w GHz

!
j
\.\

|60

=70

Center 2.132% GHz 1.0% MH=z/ Span 10.5 MH=z
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2100MHz-LTE-10M downlink (highest frequency )-Input

RBW 30 kH=z Marker 1 [T1 ]

VBW 100 kH=z -14.65 dBm
Ref 10 dBm Att 30 dB SWT 15 ms 2.146052000 GHz
10 offset 1015 dB ndB [TL] 20000 dB
BW 9240000000 MHZ
Lo Torge 10 [T1 nck]
34127 dB
2. 1453559000 GHm
- z
a2 I
T TSID [TT o]

-34 dBm

WV&M@&E{? GHz

!
{

l\
|70
|—-80
-5%0
Center 2.15 GHz 1.05 MHzZ/ Span 10.5 MH=z
2100MHz-LTE-10M downlink (highest frequency)- Output
® RBW 30 kHz Marker 1 [T1 ]
VEW 100 kHz 4.97 dBm
Ref 30 dBm att 50 dB SWT 15 ms 2.146052000 GHz
30 offfet 1015 dB ndB [T 20100 dB
BW  9l.240000p00 MAz
s Tors 1] [T1 ndR]
15010 dBm
2.145355D00 GHz
=3 Temp TTT oy
-14L0p dBm
L et MLEN PR GHzZ

|60

=70

Center 2.1% GH=z 1.0% MHz/ Span 10.5 MHz
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2100MHz-WCDMA downlink (lowest frequency)-Input

® BBW 30 kEz  Marker 1 [T1 ]
VBW 100 kHz -5.380 dBm
Ref 20 dBm Att 40 dB SWT 10 ms 2.112250000 GHz
z0 Offfet 1015 dB ndB [TL] 20000 dB
BW 4580000000 MHEz
| 10 Temp 10 [T1 ndB]
-30l64 dB
21120210000 GHm
- z
=3 |,
Temp T ab]
-30l86 dBm
v 2l114790p00 cEHz
MWMMMWMM
Y
\a
|- 60
|- 70
-80
Center 2.1125 GHz 500 kHz/ Span 5 MHz
2100MHz-WCDMA downlink (lowest frequency)-Output
® REW 30 kHz  Marker 1 [T1 ]
VBW 100 kHz $.75 dBm
Ref 20 dBm Att 40 dB SWT 10 ms 2.113680000 GHz
20 Offfet 1015 dB nde [Tf] 20000 dB

BW 4.560000p00 MHZ

T 1l [T1 ndBl

11135 dBm
2.110z 00 GHz

TSmG TTT mop]

—10L 72\ dBm

21-114780000 GH=z

\
\

|70

-80

Center 2.112%5 GHz 500 kH=z/ Span 5 MH=z
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2100MHz-WCDMA downlink (middle frequency)-Input

RBW 30 kH=z Marker 1 [T1 ]

VBW 100 kH=z -5.57 dBm
Ref 20 dBm Att 40 dB SWT 10 ms 2.131850000 GHz
20 offset 1015 dB ndB [TL] 20000 dB
BW 4560000000 MHZ
|10 Torge 10 [T1 nck]
—231 36 dB
2. 130220000 GHm
- z
= |,
TSID [TT o]
-25199 dBm

134780000 GH=z

A
%

-80

Center 2.1325 GH=z 500 kHz/ Span 5 MHz
2100MHz-WCDMA downlink (middle frequency)- Output
® RBW 30 kH=z Marker 1 [T1 ]
YVBW 100 kHz 9.11 dBm
Ref 20 dBm Att 40 dB SWT 10 ms 2.132070000 GH=z
20 Cffpet 105 4B nd® [T[L] 20400 4B

BW 4560000000 MHZ
Temp 11 [T1 nob]

A 1043 dBm
2 130279gp0 Rz

Temp T o]
—-10} 784 dBm
21134780000 \BH=

\
\

50

|- 70

-80

Center 2.132% GHz 500 kHz/ Span 5 MH=z
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2100MHz-WCDMA downlink (highest frequency )-Input

RBW 30 kH=z Marker 1 [T1 ]

VBW 100 kH=z -5.53 dBm
Ref 20 dBm Att 40 dB SWT 10 ms 2.152070000 GHz
20 Offpet 10{5 dB ndB [TL] 20L00 dB
BW 4560000000 MHZ
|10 Towmp 1l [T1 ndb)
2| 150220b50 o
1.z I )
T=mE TTT ool
25402 dBm
% 2. 154780000 GHz

A Lot g WMN
“\

Y
\
\

-80

Center 2.1525 GH=z 500 kHz/ Span 5 MHz
2100MHz-WCDMA downlink (highest frequency)- Output
® RBW 30 kH=z Marker 1 [T1 ]
YVBW 100 kHz 2.33 dBm
Ref 20 dBm Att 40 dB SWT 10 ms 2.152070000 GH=z
20 Cffpet 105 dB nd® [T[L] 20000 4B

BW 41.550000p00 MHZ
Tewmp 11 [T1 nob]

WAAD;\;;.M B

2. 15 po0 GHz

TEmp TT =
—11}5% dBm
2. 154770p00 z

\
\

50

|- 70

-80

Center 2.152% GHz 500 kHz/ Span 5 MHz
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4.2.6 INTERMODULATION

Test Date:
Test Method:

Test Requirement:

Status

Conditions

Test configuration

31 January, 2013
2-11-04/EAB/RF

700MHz Band : FCC 27.53 ¢(1)

The power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P)
by a factor of at least 43 + 10log(P) dB,or -13dBm.

AWS Band: FCC 27.53 h

The power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P)
by a factor of at least 43 + 10log(P) dB,or -13dBm.

The output power of EUT be set to maximum value,the gain of EUT
be set to maximum value by software through the manufacture

Normal
1 DL ports
Signal Main Hub
Generator |
‘ [:l Expansion Hub
Combiner
Signal Spectrum
Goenerator RAU Analyzer
| Antenna ports
Fig.1 Down Link Intermodulation 9
Gen
UL ports
Spectrum Main Hub
Analyzer
Expansion Hub
Signal Signal
Generator RAU Generator
[ Lgntennapons |
Combiner
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Test Procedure:

N

8.

9.
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Fig.2 Up Link Intermodulation

Connect the equipment as illustrated,

Test the background noise level with all the test facilities

Keep one transmitting path, all other connectors shall be
connected by normal power or RF leads

Select the attenuator to avoid the test receiver or spectrum
analyzer being destroyed

Keep the EUT continuously transmitting in max power

Keep two signal generator produce two signal are same in
modulation type and level

Measurement the 3 order intermodulated produced by the EUT
(the sum of the two unwanted signal should be rated power)
Correct for all losses in the RF path

Read the conducted spurious emission of the EUT antenna port.

CW signal rather than typical signal is acceptable(for FM)

At maximum drive level, for each modulation :one test with three
tones, or two tests(high, low-band edge)with two tones

Limit usually is -13dBm conducted

Not need for signal channel systems

Combination of modulation types not needed

FCC ID: NOO-F0689-011
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4.2.6.1 MEASUREMENT RECORD
700MHz-LTE-1.4M downlink-Lower Edge

® EBW 100 kHz Marker 1 [T1 ]
VBW 300 kH=z -41.78 dBm

Ref 20 dBm Att 30 dB SWT 2.5 ms 741.200000000 MH=Z

20 QOffpet 10.5 4B
Mo
= f
=== |

10

D1 -13 HdBm

|40 1 JJ a

R ¥ V.Y

|-co

- 70

-80

Center 746 MH=zZ 2 MHzZ/ Span 20 MH=z

700MHz-LTE-1.4M downlink-Upper Edge
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kH=z -40.29 dBm

Ref 20 dBm Att 30 dB SWT 2.5 ms 759.720000000 MH=Z

20 Cffpet 10(5 dB

MM

)

|

D1 —-13 [dBm

-80

Center 757 MHz 2 MHz/ Span 20 MHz
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700MHz-LTE-3M downlink-Lower Edge

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -40.46 dBm
Ref 20 dBm Att 30 dB SWT 5 ms 759.720000000 MHz
20 Offbet 1015 dB
1 o AApd | by
=== |
10
Dl -13 HBm
—20
20
1
B o l MW\MT\N%
ST LA E N WU W Mot Al
-—60
|-70
—-80
Center 746 MHz 4 MH=zZ/ Span 40 MHz
700MHz-LTE-3M downlink-Upper Edge
® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -40.23 dBm
Ref 20 dBm Att 30 dB SWT 5 ms 759.720000000 MHz
20 Offfet 1015 dB
| 10 bl [ ey
=5 |,

D1 -13 HdBm

-20

EPNINWTEY N, Ak

|70

-80

Center 757 MH=zZ 4 MHzZ/ Span 40 MH=z
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700MHz-LTE-5M downlink-Lower Edge

® REW 100 kHz Marker 1 [T1 ]
VBW 300 kH=z —-42.45 dBm

Ref 20 dBm Att 30 dB SWT 10 ms 741.320000000 MH=Z

20 Offpet 10(5 dB

iy -
b

10

D1 —-13 dBm

30

|40 1 - J
oyt Ay KA ,M.Mmm-/ OV, VE TESPRW, NEVY LN
60
70
-80
Center 746 MH=z & MHz/ Span 60 MHz
700MHz-LTE-5M downlink-Upper Edge
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -38.45 dBm
Ref 20 dBm Att 30 4B SWT 10 ms 759.760000000 Mz

20 Cffpet 10(5 4B

10 g T i
= |,

-10

D1 —-13 dBm

30

1
| 40 T
P gAMbt JPIAL o a M A 2 AR A M-IVA
60
|70
-80
Center 757 MHz & MHz/ Span 60 MH=z
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2100MHz-LTE-1.4M downlink-Lower Edge

® REW 100 xz
YVBW 300 kH=z

Marker 1 [T1 ]

-32.89 dBm

Ref 30 dBm Att 50 dB SWT 10 ms 2.125090000 GH=z
30 Offpet 1015 4B
20
f
Z== |,
-0
10
D1 —-1f |HBm
-z0
- 30 il
40
|- 50
|60
=70
Center 2.1325 GH=z 7 MHz/ Span 70 MHz

2100MHz-LTE-1.4M downlink-Upper Edge

® EBW 100 kAz
VBW 300 kH=z

Ref 30 dBm Attt 50 dB SWT 10 ms

Marker 1 [T1 ]
-32.80 dBm
2.141970000 GH=z

30 Cffpet 10(5 4B

20
i |
Lo
10
D1 —-13 [dBm
20
|30 = 'j

|60

=70

Center 2.132% GHz 7 MHz/

FCC ID: NOO-F0689-011
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2100MHz-LTE-3M downlink-Lower Edge

® EBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -31.92 dBm

Ref 30 dBm Att 50 dB SWT 10 ms 2.140430000 GHz

30 Offgpet 10(5 dB

-z 0

™

-10

D1 -1F HHm

1
|- 20
|- a0
|- 50
|--¢&0
=70
Center 2.1325 GHz 7 MHzZ/ Span 70 MHz
2100MHz-LTE-3M downlink-Upper Edge
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -32.68 dBm
Ref 30 dBm Att 50 4B SWT 10 ms 2.134130000 GHz
30 Offpet 10|15 4B
20
m
= |, ™
o
10
D1 13 [HBm
—20
|2 1 \y“"
| T B LR PN Ar«mm-u“mm Mumm.\m
|- a0
S0
|- 60
=70
Center 2.132% GHz 7 MHz/ Span 70 MH=z
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2100MHz-LTE-5M downlink-Lower Edge

® BBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz ~32.31 dBm
Ref 30 dBm Att 50 dB SWT 10 ms 2.128250000 GHz
30 Offket 10.5 dB
|20
=3 |, bl
-0
|--10
D1 -1} dEm
|- 20
. 1
W L\"\)'Jkg ][ BYLITY, SV TS AR HMLW"\IWWWM\JW\J"\JLM
|- 40
|- 5S0
|- 60
-70
Center 2.1325 GHz 7 MHzZ/ Span 70 MHz
2100MHz-LTE-5M downlink-Upper Edge
® REW 100 kHz Marker 1 [T1 ]
VEW 300 kHz ~-33.22 dBm
Ref 30 dBm Att 50 dB SWT 10 ms 2.129790000 GHz

30 Offypet 1045 dB

|20

:

-10

D1 -13 [dBm

- W
WWWWWW b AWM
40

|50

-¢0

-70

Center 2.1325 GHz 7 MHz/ Span 70 MHz
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2100MHz-WCDMA downlink-Lower Edge

® EBW 100 kHz Marker 1 [T1 ]
VBW 100 kH=z -35.49 dBm

Ref 30 dBm Att 40 dB SWT 10 ms 2.108280000 GHz

30 offset 1015 dB

20

" p

10

D1 -1} Bm

gy ]
|-so
|-60
-70
Center 2.1325 GH=z 7 MHz/ Span 70 MHz
2100MHz-WCDMA downlink-Upper Edge
® RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz -35.08 dBm
Ref 30 dBm Att 40 dB SWT 10 ms 2.113880000 GHz

30 Cffpet 10(5 4B

e [ R fad B

_0 i

D1 -13 HdBm

20

|60

=70

Center 2.132% GHz 7 MHz/ Span 70 MH=z

FCC ID: NOO-F0689-011



Report No.. EMZ201300033 Application No.: ZJ00025891 Page 97 of 106

Remark:
For the test in two signal input or intermodulation ,test input signal f1 and 2 will consider as
follows conditions:
7)EUT frequency band span and the amount of channels;
8)f1 is the frequency lower,f2 is the frequency higher ,Af is the channel spacing;
9)in lower edge test, f1 is the lower frequency+1 channel frequency ,and f2 is+2 channel
frequency;
10) in higher edge test, f1 is the higher frequency-2 channel frequency ,and f2 is-1 channel
frequency;
11)according to the amplifier characteristic ,the 3rd product will appear when two signals input;
12)base the 3rd product frequency F1=2f1-f2,and F2=2f2-f1,when the f1 and 2 frequency select
above,

a)in lower edge test ,F1=2f1-(f1+Af)=f1- Af=lower dege frequency;

b) in higher edge test ,F2=2f2-(f1- Af)=f1+Af=higher dege frequency

FCC ID: NOO-F0689-011
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4.2.7 FREQUENCY STABILITY

Test Date:
Test Method:

Test Requirement:

Specification

Status

Conditions

Test procedure

01 February, 2013
FCC part 2.1055

FCC 27.54

The frequency stability shall be sufficient to ensure that the
fundamental emission stays within the authorized frequency

block ,The frequency stability of the transmitter shall be maintained
within £0.00025%( £2.5ppm)of the center frequency

The output power of EUT be set to maximum value,the gain of EUT
be set to maximum value by software through the manufacture

Temperature condition, VVoltage condition

1. Temperature conditions:

ajrecord the 20°C and normal voltage frequency value as reference
point;
b)vary the temperature from -30°C to 60°C with step 10°C

c)when reach a temperature point ,keep the temperature banlance at
least 1 hour to make the product working in this status;

d)record the frequency at the relative temperature.

2. Voltage condition :

a)record the 20°C and normal voltage frequency value as reference
point;

b)vary the voltage from -15% norminal voltage to +15% voltage
c)read the frequency at the relative voltage.

FCC ID: NOO-F0689-011
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4.2.7.1 MEASUREMENT RECORD

1.Frequency Stability vs temperature

700MHz

Temperature("C) Frequency(MHz) Tolerance(ppm)
60 752.000490 0.652
50 752.000478 0.636
40 752.000465 0.618
30 752.000446 0.593
20 752.000482 0.641
10 752.000467 0.621
0 752.000449 0.597
-10 752.000487 0.648
-20 752.000456 0.606
-30 752.000468 0.622
2100MHz

Temperature(‘C) Frequency(MHZz) Tolerance(ppm)
60 2132.500483 0.226
50 2132.500465 0.218
40 2132.500472 0.221
30 2132.500462 0.217
20 2132.500454 0.213
10 2132.500501 0.235
0 2132.500489 0.229
-10 2132.500287 0.135
-20 2132.500398 0.187
-30 2132.500380 0.178

FCC ID: NOO-F0689-011



Report No.. EMZ201300033

Application No.: ZJ00025891

2.Frequency Stability vs voltage

Page 100 of 106

700MHz

Voltage(V ) Frequency(MHZz) Tolerance(ppm)
102 (120*0.85) 752.000468 0.622

120 752.000455 0.605
138(120*1.15) 752.000433 0.576
1900MHz

Voltage(V ) Frequency(MHz) Tolerance(ppm)
102 (120*0.85) 2132.500477 0.224

120 2132.500454 0.213
138(120*1.15) 2132.500469 0.220

FCC ID: NOO-F0689-011
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APPENDIX A:PHOTOGRAPH OF THE TEST CONFIGURATION

RE (Below 1GHz

.f;atl"q:;‘l | B
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RE (Above 1GHZz)
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APPENDIX B: PHOTOGRAPHS OF EUT
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Fron_t_ side

Rear side
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