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1 Certificate of Conformity

Product: Nokia FW2P LTE module
Brand: Nokia
Test Model: FW2PADPMO1
Sample Status: MASS-PRODUCTION
Applicant: Nokia Solutions and Networks
Test Date: Feb. 07 to Mar. 30, 2017

Standards: FCC Part 27
FCC Part 2

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,

Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s EMC characteristics under the conditions specified in this report.

-y /

( s

Prepared by : Date:

Claire Kuan / Specialist

e

— —
-

Approved by : 7/ , Date:
r'd

M:f{y Chen / Manager

Apr. 20, 2017

Apr. 20, 2017
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2  Summary of Test Results
Applied Standard: FCC Part 27 & Part 2
FCC
Test Item Result Remarks
Clause
2.1046 Equivalent Isotropically radiated . -
27.50(b)(9) power PASS Meet the requirement of limit.
2.1047 Modulation characteristics PASS Meet the requirement
Frequency Stability
2.1055 ; . . -
27 54 Stay with the authorized bands of PASS Meet the requirement of limit.
operation
2.1049 Occupied Bandwidth PASS Meet the requirement of limit.
27.53(c)(1) Channel Measurements PASS Meet the requirement of limit.
27.50(B) Peak To Average Ratio PASS Meet the requirement of limit.
2.1051 . . . o
27.53(c)(1) Conducted Spurious Emissions PASS Meet the requirement of limit.
21053 Meet the requirement of limit.
27 53(c)(1) Radiated Spurious Emissions PASS Minimum passing margin is -34.88dB
] at 5257MHz.
2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT as specified in CISPR 16-4-2:

E :
Measurement Frequency xpand(ESZL)Jrchr:)e rainty
Radiated Emissions up to 1 GHz 30MHz ~ 1GHz 5.34 dB
1GHz ~ 6GHz 3.41dB
Radiated Emissions above 1 GHz 6GHz ~ 18GHz 3.49 dB
18GHz ~ 40GHz 3.30dB

Report No.: RF170123E07
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2.2 Test Site and Instruments
For radiated spurious emissions test:
DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.
MANUFACTURER DATE UNTIL
Test Receiver N9O38A MY54450088 | July 20, 2016 | July 19, 2017
Keysight
Pre-Amplifier ZFL-1000VH2 | A\vp-zFL-01 | Nov. 10, 2016 | Nov. 09, 2017
Mini-Circuits B
Trilog Broadband Antenna
SCHWARZBECK VULB 9168 9168-406 Dec. 13, 2016 | Dec. 12, 2017
966-4-1
RF Cable 8D 966-4-2 Apr. 02, 2016 | Apr. 01, 2017
966-4-3
Fixed attenuator
N UNAT-5+ PAD-3m-4-01 | Oct. 05, 2016 | Oct. 04, 2017
Mini-Circuits
Horn_Antenna
SCHWARZBECK BBHA 9120D | 9120D-783 Dec. 27, 2016 | Dec. 26, 2017
Eﬁ'cAlmp"f'er EMC12630SE | 980385 Feb. 02, 2017 | Feb. 01, 2018
EMC104-SM-
EMCZZ(LJC?ESM 160923 Feb. 02,2017 | Feb. 01, 2018
RF Cable SM-5000 150318 Mar. 30, 2016 | Mar. 29, 2017
EMC104-SM- 150323 Mar. 30, 2016 | Mar. 29, 2017
SM-5000
Pre-Amplifier EMC184045S | 560387 Feb. 02, 2017 | Feb. 01, 2018
EMCI E
Horn_Antenna
SCHWARZBECK BBHA 9170 BBHA9170608 | Dec. 15, 2016 | Dec. 14, 2017
SUCOFLEX 36432/2
RF Cable 102 36433/2 Jan. 15, 2017 | Jan. 14, 2018
ADT_Radiated
Software V8.7.08 NA NA NA
Antenna Tower & Turn Table MF-7802 ME780208410 | NA NA
Max-Full
Boresight Antenna Fixture FBA-01 FBA-SIP02 NA NA

Note:

1. The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to NML/ROC and NIST/USA.

O~ wWN

. The test was performed in 966 Chamber No. 4.
. The FCC Site Registration No. is 292998
. The CANADA Site Registration No. is 20331-2
. Tested Date: Feb. 17, 2017

Report No.: RF170123E07

Page No. 7 /53

Report Format Version: 6.1.1




S L

TV
kh
]
5
H :
71828

| VERITAS I

For Modulation Characteristics:

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.

MANUFACTURER DATE UNTIL

ggg’"“m Analyzer FSV40 100964 June 28,2016 |June 27, 2017

igﬁg:t“m Analyzer E4446A MY48250253 |Dec. 21, 2016 |Dec. 20, 2017

Power meter ML2495A 1014008 May 05, 2016 |May 04, 2017

Anritsu

Power sensor MA2411B 0917122 May 05, 2016 |May 04, 2017

Anritsu

AC Power Source 6205 1440452 NA NA

Extech Electronics

Temperature & Humidity

Chamber iLH'15O'4O'SP MAA0812-008 |Jan. 11, 2017  |Jan. 10, 2018

Giant Force

DC Power Supply 6603D 795558 NA NA

Topward

Digital Multimeter

FLUKE 87lll 73680266 Nov. 10, 2016 |Nov. 09, 2017

ESG Vector signal MY45094468/0

generator E4438C 05 506 602 Nov. 25, 2016 Nov. 24, 2017

Mech Switch Absorptive

Vi Cireits MSP4TA-18+  |0140 Mar. 18, 2017 |Mar. 17, 2018

FXD ATTEN

Mini-Circuits BW-S3W2+ MN71981 Mar. 18, 2017 Mar. 17, 2018
ADT_RF Test

Software Software NA NA NA
V6.6.5.4

NOTE: 1. The test was performed in Oven room 2.

2. The calibration interval of the above test instruments is 12 months and the calibrations
are traceable to NML/ROC and NIST/USA.
3. Tested Date: Mar. 30, 2017

Report No.: RF170123E07
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For other test items:

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.

MANUFACTURER DATE UNTIL

ggg’"“m Analyzer FSV40 100964 June 28,2016 |June 27, 2017

igﬁg:t“m Analyzer E4446A MY48250253 |Dec. 21, 2016 |Dec. 20, 2017

Power meter ML2495A 1014008 May 05, 2016 |May 04, 2017

Anritsu

Power sensor MA2411B 0917122 May 05, 2016 |May 04, 2017

Anritsu

AC Power Source 6205 1440452 NA NA

Extech Electronics

Temperature & Humidity

Chamber iLH'15O'4O'SP MAA0812-008 |Jan. 11, 2017  |Jan. 10, 2018

Giant Force

DC Power Supply 6603D 795558 NA NA

Topward

Digital Multimeter

FLUKE 87lll 73680266 Nov. 10, 2016 |Nov. 09, 2017

ESG Vector signal MY45094468/0

generator E4438C 05 506 602 Nov. 25, 2016 Nov. 24, 2017

Mech Switch Absorptive

Vi Cireits MSP4TA-18+  |0140 Mar. 19, 2016 |Mar. 18, 2017

FXD ATTEN

Mini-Circuits BW-S3W2+ MN71981 Mar. 19, 2016 Mar. 18, 2017
ADT_RF Test

Software Software NA NA NA
V6.6.5.4

NOTE: 1. The test was performed in Oven room 2.

2. The calibration interval of the above test instruments is 12 months and the calibrations
are traceable to NML/ROC and NIST/USA.
3. Tested Date: Feb. 07, 2017

Report No.: RF170123E07
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3 General Information
3.1 General Description of EUT
Product Nokia FW2P LTE module
Brand Nokia
Test Model FW2PADPMO01
Test Sample S/N EB160810030
Hardware Version Al01
Status of EUT MASS-PRODUCTION
Power Supply Rating 12Vdc
Modulation Type QPSK, 16QAM, 64QAM
Modulation Technology FDD
Transfer Rate Uplink : 75Mbps , Downlink : 300Mbps
_ Channel Bandwidth: 5MHz 748.5MHz ~753.5MHz
Operating Frequency Channel Bandwidth: 10MHz 751MHz
Channel Bandwidth: 5MHz 51
UG IEET Bif CIEE] Channel Bandwidth: 10MHz 1
QPSK: 2084.5mwW
Channel Bandwidth: 5MHz 16QAM: 2089.3mW
64QAM: 2051.2mW
Max. ERP Power QPSK: 1977.0mW
Channel Bandwidth: 10MHz 16QAM: 1981.5mwW
64QAM: 1954.3mW
QPSK: 4M51G7D
Channel Bandwidth: 5MHz 16QAM: 4AM50D7W
o . 64QAM: 4M50D7W
Emission Designator QPSK: 9M02G7D
Channel Bandwidth: 10MHz 16QAM: 9M02D7W
64QAM: 9M0O2D7W
Antenna Type Refer to note as below
Antenna Connector Refer to user’'s manual
Accessory Device NA
Data Cable Supplied NA
Note:
1. There is LTE technology used for the EUT, which supports 746~757MHz frequency band.
2. The EUT incorporates a MIMO function for LTE mode
Channel Bandwidth Modulation TX & RX configuration
5MHz QPSK, 16QAM, 64QAM 2TX 2RX
10MHz QPSK, 16QAM, 64QAM 2TX 2RX
3. The EUT'’s spec. as below table:
Model name LTE
Freq.(MHz) Freq.(MHz) Band
BW 5MHz : 748.5 ~ 753.5 BW 5MHz : 779.5~ 784.5
FW2PADPMO1 | TX RX LTE Band 13

BW 10MHz : 751

BW 10MHz : 782

Report No.: RF170123E07
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4. The antenna provided to the EUT, please refer to the following table:

IAntenna Spec.

Gain(dBi) Fr?&f_lezr)‘cy
6 746~787

5. The above EUT information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications or user's manual.

Report No.: RF170123E07 Page No. 11 /53 Report Format Version: 6.1.1
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3.2 Configuration of System under Test

EUT

(A)test tool

W)

(B)Adapter ——

2

Under Table

Report No.: RF170123E07
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3.2.1

Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.
The following support units or accessories were used to form a representative test configuration during the

tests.
No. Product Brand Model No. Serial No. FCC ID Remark
TEST TOOLS Foxconn NA NA NA Supplied by Client
B ADAPTER DVE DSA-60PFE-12 120500 NA Provided by Lab
Shielded Cores
No. Cable ty. Length (m Remark
Qty. gth (m) (Yes/ No) (Number)
1 DC 1 1.1 No 1 Supplied by Client
2 AC 1 1.8 No 0 Provided by Lab
NOTE:

1. The core(s) is(are) originally attached to the cable(s).

Report No.: RF170123E07
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3.3 Test Mode Applicability and Tested Channel Detail

Available Channel .
Test Item Tested Frequency (MHz : Modulation
Frequency (MHz) q y( ) Bandwidth
748.5, 751, 753.5 5MHz PSK, 16QAM, 64QAM
Output Power 748.5 to 753.5 Q Q Q
751 10MHz QPSK, 16QAM, 64QAM
Modulation
gy 751 5MHz PSK, 16QAM, 64QAM
Characteristics 7485107535 Q Q Q
. 751 5MHz QPSK
Frequency Stability 748.5 to 753.5 751 10MHz QPSK
. . 748.5, 751, 753.5 5MHz QPSK, 16QAM, 64QAM
Emission Bandwidth 748.5t0 753.5 751 10MHz QPSK, 16QAM, 64QAM
748.5, 751, 753.5 5MHz QPSK
Channel Edge 748.51t0 753.5 751 10MHz QPSK
. 748.5, 751, 753.5 5MHz QPSK, 16QAM, 64QAM
Peak To Average Ratio 748.5 to 753.5 751 10MHz QPSK, 16QAM, 64QAM
. 748.5, 751, 753.5 5MHz QPSK
Conducted Emission 748.51t0 753.5 751 10MHz QPSK
Radiated Emission 748.5, 751, 753.5 5MHz QPSK
Below 1GHz 748.510753.5 751 10MHz QPSK
Radiated Emission 748.5, 751, 753.5 5MHz QPSK
Above 1GHz 748.510753.5 751 10MHz QPSK

*This module is based on FW2XXXX host assembly provide base band data during testing.

NOTE:

1. All supported modulation types were evaluated.The Worst case emaission of QPSK was selected.
Therefore, the Frequency Stability, Channel Edge, Conducted Emission and Radiated Emission were
presented under QPSK mode only.

Test Condition:

Test Item Environmental Conditions In(psu;slfgr\‘/]v;e ' Tested By
Output Power 25deg. C, 63%RH 120Vac, 60Hz Allen Chuang
Modulation Characteristics 26deg. C, 68%RH 120Vac, 60Hz Allen Chuang
Frequency Stability 25deg. C, 63%RH 120Vac, 60Hz Allen Chuang
Emission Bandwidth 25deg. C, 63%RH 120Vac, 60Hz Allen Chuang
Channel Edge 25deg. C, 63%RH 120Vac, 60Hz Allen Chuang
Peak To Average Ratio 25deg. C, 63%RH 120Vac, 60Hz Allen Chuang
Conducted Emission 25deg. C, 63%RH 120Vac, 60Hz Allen Chuang
Radiated Emission 24deg. C, 64%RH 120Vac, 60Hz JyunChun Lin

Note: Above input power with the AC/DC PSU used during testing.

Report No.: RF170123E07
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3.4 EUT Operating Conditions

The communication simulator station system controlled a EUT to export maximum output power under
transmission mode and specific channel frequency

3.5 General Description of Applied Standards

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards:

FCC 47 CFR Part 2
FCC 47 CFR Part 27

KDB 971168 D01 Power Meas License Digital Systems v02r02

KDB 662911 D01 Multiple Transmitter Output v02r01
ANSI/TIA/ -603-D 2010

NOTE: All test items have been performed and recorded as per the above standards.

Report No.: RF170123E07 Page No. 15/53 Report Format Version: 6.1.1
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4 Test Types and Results

4.1 Output Power Measurement

4.1.1 Limits of Output Power Measurement

Control stations and mobile stations transmitting in the 746-757 MHz, 776-788 MHz, and 805-806 MHz bands
and fixed stations transmitting in the 787-788 MHz and 805-806 MHz bands are limited to 30 watts ERP.

4.1.2 Test Procedures

Conducted Power Measurement:

A power sensor was used on the output port of the EUT. A power meter was used to read the response of the

power sensor. Record the power level.

4.1.3 Test Setup

CONDUCTED POWER MEASUREMENT:

POWER METER

20dB pad

EUT

Report No.: RF170123E07
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ERP POWER
Channel Bandwidth: 5MHz / QPSK
Conducted Power ERP Total bower
Channel Frequency (dBm) Conducted Total | Direacional otal powe
No. (MHz) Power (dBm) Gain(dBi)
Chain0 | Chainl dBm mwW
5205 748.5 23.33 23.31 26.33 9.01 33.19 2084.5
5230 751 23.24 23.21 26.24 9.01 33.10 2041.7
5255 753.5 23.07 23.02 26.06 9.01 32.92 1958.8
ERP POWER
Channel Bandwidth: 5MHz / 16QAM
Conducted Power ERP Total
Channel Frequency (dBm) Conducted Total Direacional otal power
No. (MHz) Power (dBm) Gain(dBi)
Chain0 | Chainl dBm mw
5205 748.5 23.45 23.21 26.34 9.01 33.20 2089.3
5230 751 23.24 23.08 26.17 9.01 33.03 2009.1
5255 753.5 23.07 22.91 26.00 9.01 32.86 1932.0
ERP POWER
Channel Bandwidth: 5MHz / 64QAM
Conducted Power ERP Total power
Channel Frequency (dBm) Conducted Total | Direacional otal powe
No. (MH2z) Power (dBm) Gain(dBi)
Chain0 | Chainl dBm mwW
5205 748.5 23.36 23.14 26.26 9.01 33.12 2051.2
5230 751 23.24 23.02 26.14 9.01 33.00 1995.3
5255 753.5 23.04 22.85 25.96 9.01 32.82 1914.3

REMARKS: 1. EIPR Output Power (dBm) = Conducted Power (dBm) + Antenna Gain (dB)

2. ERP power = EIPR power - 2.15dBi
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ERP POWER
Channel Bandwidth: 10MHz / QPSK
Conducted Power ERP Total
Channel Frequency (dBm) Conducted Total Direacional otal power
No. (MHz) Power (dBm) Gain(dBi)
Chain0 | Chainl dBm mwW
5230 751 23.12 23.06 26.10 9.01 32.96 1977.0
ERP POWER
Channel Bandwidth: 10MHz / 16QAM
Conducted Power ERP Total
Channel Frequency (dBm) Conducted Total Direacional otal power
No. (MHz) Power (dBm) Gain(dBi)
Chain0 | Chainl dBm mwW
5230 751 23.13 23.06 26.11 9.01 32.97 1981.5
ERP POWER
Channel Bandwidth: 10MHz / 64QAM
Conducted Power ERP Total
Channel Frequency (dBm) Conducted Total Direacional otal power
No. (MHz) Power (dBm) Gain(dBi)
Chain0 | Chainl dBm mwW
5230 751 23.07 23.01 26.05 9.01 32.91 1954.3

REMARKS: 1. EIPR Output Power (dBm) = Conducted Power (dBm) + Antenna Gain (dB)
2. ERP power = EIPR power - 2.15dBi
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4.2
42.1

4.2.2

4.2.3

Modulation characteristics Measurement

Limits of Modulation characteristics
N/A

Test Procedure

Connect the EUT to Communication Simulator via the antenna connector, The frequency band is set as EUT
supported Modulation and Channels, the EUT output is matched with 50 ohm load, the waveform quality and
constellation of the EUT was tested.

Test Setup

Communication Simulator
EUT

Report No.: RF170123E07 Page No. 19/53 Report Format Version: 6.1.1
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4.2.4 Test Results

Spectrum Plot of Measurement Value

QPSK / Channel Bandwidth: 5MHz /
Frequency: 751 MHz

16QAM / Channel Bandwidth: 5MHz /
Frequency: 751 MHz
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Direction: Dawnlink
Hum CC(s): 1
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4.3 Frequency Stability Measurement

4.3.1 Limits of Frequency Stabiliity Measurement

According to the FCC part 2.1055 shall be tested the frequency stability. The rule is defined that” The
frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block.” The test extreme voltage is according to the 2.1055(d)(1) Vary primary supply voltage from

85 to 115 percent of the nominal value for other than hand carried battery equipment and the extreme
temperature rule is comply with specification of EUT -30°C ~ 50C.

4.3.2 Test Procedure

a. Device is placed at the oven room. The oven room could control the temperatures and humidity. Power
warm up is at least 15 min and power applied should perform before recording frequency error.

b. The test voltage range is from minimum to maximum working voltage. Each step shall be record the
frequency error rate.

c. The temperature range step is 10 degrees in this test items. All temperature levels shall be hold the $0.5
‘C during the measurement testing. The each temperature step shall be at least 0.5 hours, consider the
EUT could be test under the stability condition.

NOTE: The frequency error was recorded frequency error from the communication simulator.

4.3.3 Test Setup

Oven Room

External Power Source

EUT
Power Supply
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4.3.4 Test Results
Frequency Error vs. Voltage
Frequency Error (MHz)
Voltage (Volts) SMHz 10MHz Result
Frequency error | Frequency error | Frequency error | Frequency error
(MHz) (ppm ) (MHz) (ppm )

102 751.000024 0.032 751.00004 0.053 Pass

120 751.000026 0.035 751.000039 0.052 Pass

138 751.000025 0.033 751.000042 0.056 Pass

Frequency Error (MHz)
TEMP. (C) 5MHz 10MHz Result
Frequency error | Frequency error | Frequency error | Frequency error
(MHz) (ppm ) (MHz ) (ppm )

50 751.000037 0.049 751.000036 0.048 Pass

40 751.000024 0.032 751.000038 0.051 Pass

30 751.000035 0.047 751.000035 0.047 Pass

20 751.000026 0.035 751.000046 0.061 Pass

10 751.000045 0.06 751.000035 0.047 Pass

0 751.000029 0.039 751.000023 0.031 Pass

-10 751.000046 0.061 751.000025 0.033 Pass

-20 751.000033 0.044 751.000041 0.055 Pass

-30 751.000044 0.059 751.000042 0.056 Pass
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4.4 Emission Bandwidth Measurement

4.4.1 Limits of Emission Bandwidth Measurement

-26dBc Bandwidth

According to FCC Paet 2.1049 & KDB 971168 specified that emission bandwidth is defined as the width of the
signal between two points, one below the carrier center frequency and one above the carrier center frequency,
outside of which all emissions are attenuated at least 26dB below the transmitter power.

Occupied Bandwidth

The EUT makes a call to the communication simulator. All measurements were done at low, middle and high
operational frequency range. The communication simulator station system controlled a EUT to export
maximum output power under transmission mode and specific channel frequency. Use OBW measurement
function of Spectrum analyzer to measure 99 % occupied bandwidth.

442 Test Procedure

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth of the
fundamental frequency was measured by spectrum analyzer with RBW = 100kHz and VBW = 300kHz
(Channel Bandwidth: 5MHz),RBW = 200kHz and VBW = 620kHz (Channel Bandwidth: 10MHz)

4,43 Test Setup

SPECTURM
ANALYZER

W

20dB pad

EUT
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Frequency (MHz)

Chain0

-26dBc Bandwidth (MHz)

748.5
751

QPSK | 16QAM

4.90 4.88

64QAM QPSK

Chainl

753.5

4.89 4.90

4.87 491

16QAM | 64QAM

491

4.91

4.88

4.89
491 4.90 4.88
4.88 491 491 4.87 4.90

-26dBc Bandwidth (MHz)
Spectrum Plot of Worst Value
5MHz / QPSK (Chain 0, 753.5 MHz) 5MHz / 16QAM (Chain 0, 751 MHz)
RBVY 100 kHz [T1] 0P VIEWS Marker 1 [T1] REW 100 kHz [T1] WP YIEW Marker 1 [T1]
4. RE1 45 6B At 2008 vs?v:;?nusw ,gf Ej ;EHZ 45 Fel 45 B Att 2068 Vsﬁj'\rvrvftr:?sm 7,;: ;i ai:
Offset 25 6B Delta 2[T1] Oftset 25 dB Delta 2(T1]
0.00 B 00068
DT DI ET IR DT TTAdEm
/MM«M»MWMMMWWM\ WMMW
i D7 0.074Bm D2 876 dBm
T | T \v
,407M Wﬂ s E M WMWW
| — 9 |
Certer 753.5 MHZ 1 MHz/ Span 10 MHz Ceriter 751 MHZ T MHz/
5MHz / 64QAM (Chain 0, 751 MHz)
RBVY 100 kHz [T1] 0P VIEWS Marker 1 [T1]
4o RE1 45 dEm Att 20 dB e 7i654 e
Offset 25 6B Defta 2[T1] -
451 hHz
L BEAGEIZTS
/WWMWWMNWNM
D7 B954Bm
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Channel Bandwidth: 10MHz

-26dBc Bandwidth (MHz)
Chain0 Chainl

QPSK | 16QAM | 64QAM QPSK | 16QAM | 64QAM

Frequency (MHz)

751 9.83 9.84 9.82 9.85 9.83 9.85

-26dBc Bandwidth (MHz)

Spectrum Plot of Worst Value

10MHz / QPSK (Chain 1, 751 MHz) 10MHz / 16QAM (Chain 0, 751 MHz)

REW 200 kHz LU LU= REWY 200 kHz MIMPYEN ey )

B B20 kHz 873 dBm VBV 620 kHz -8.76 dBm
4o RET 45 e At 2008 ST 1 ms 74611 Mz PLCEET: At 2048 SWT 1 ms: 746,08 MHz
) Offset 25 8 Detta 2[T1] . Offset 25 4B Deta 2(T1]
0.00 68 0.0048
985 MHz 9.54 MHz.
TT 1721 dBm T 1721 A6
D2-08.79 dBm. D2-879 dBm

E I-A,.J &‘.'u WJ
s tprer ™

55 T T

Certer 751 MHz 2MHzr Sp‘sn 20MHz Center 751 MHz 2MHz/
10MHz / 64QAM (Chain 1, 751 MHz)
R 200 kHz MIMPYEN e oy
VBN 620 ke 874 dEm
PRRLOEEE S Att 2008 ST 1 ms 746 0 MHz
4 Offset 25 ¢B Defta 2[T1]
0.00 3B

9.85 MHz

T T725 dBm

Ww\www.m\

02 -875dBm

|
/

T T T
Center 751 MHz 2hHzf Span 20 MHz
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445 Test Results (Occupied Bandwidth)

Channel Bandwidth: 5MHz
Occupied Bandwidth (MHz)

Frequency (MHz) Chain0 Chainl

QPSK 16QAM 640QAM QPSK 16QAM 64QAM
748.5 4.49 4.50 4.49 4.50 4.49 4.49
751 4.50 4.50 4.50 451 4.50 4.50
753.5 4.50 4.50 4.50 4.50 4.49 4.50

Occupied Bandwidth
Spectrum Plot of Worst Value
5MHz / QPSK (Chain 1, 751 MHz) 5MHz / 16QAM /(Chain 1, 751 MHz)

RBVY 100 kHz [T1] AP VIEWS Marker 1 [T1] REW 100 kHz [T1] &P YIEN Marker 1 [T1]

B 300 kHz 1634 0B VEW 300 kHz 17,00 dBm
45 Ref 45 dBm Att 2008 ST S ms 75067 MHz 15 et 45 dBm At 204D SWT Sms 74819 MHz
fset 25 dB OB 451 Hz Otfsel 25 dF OB 4.50 4Hz

Temp 1 [T1 0B Temp 1 [T1 QB
1121 dEm 11.06 dBim
74875 MHz 74875 MHz

Temp 2 [T1 OB Temp 2 [T1 OB
1125 dBm 1.6 dEim
1 753.26 MHz ! 75325 MHz

TS 55|

= T T T [eureau] T
Certer 751 Wz 1 WHz! XU VE A Center 751 WHz
5MHz / 64QAM (Chain 1, 751 MHz)
REWV 100 kHz HIAPVEN ey oy

SR 300 kHz 1741 dBm
45 Ref 45 dBm Att 20 6B ST 5 ms 74920 MHz
Offset 25 B OB 450 iz

Temp 1 [T1 OBW]
1143 dEm
74875 hHz

Temp 2 [T1 0B
1223 dEm

! 75325 Nz

T T T
Center 751 MHz 1 MHz! Span 10 MHz.
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Channel Bandwidth: 10MHz

Occupied Bandwidth (MHz)

Frequency (MHz)

Chain0 Ch

ainl

QPSK

16QAM | 64QAM QPSK

16QAM

64QAM

751

9.02 9.02 9.02 9.00 9

.02 9.02

Occupied Bandwidth

Spectrum Plot of Worst Value

10MHz / QPSK (Chain 0, 751 MHz)

10MHz / 16QAM (Chain 0, 751 MHz)

REW 200 kHz

[T11 4P VIEW REWY 200 kHz

[T1] 4P VIEW

Mtarker 1 [T1] Marker 1[T1]
B B20 kHz 1732 dBm VBV B20 kHx 16,56 dBm
4 Fetas dBm Att 2008 ST 1 ms 74990 Mz 45 RE1 45 cBm At 2048 AT 1 ms 75030 Wiz
Offset 25 dB OB 9.02MHz Otfset 25 dB OB 9.02 MHz
Temp 1 [T1 OB Temp 1 [T1 OB
11 .28 dBm 11.08 dBm
745,50 MHz T46.50 WHz
Temp 2 [T1 OBW] Temp 2 [T OB
1 1245 dBm 11.94 dBm
75552 MHz L 75552 WHz
TJWWW\TWWWWMW;Z TWWWWW%:
\.n 4 m)J \
" ' W v WM
e
g r;g) B L
= ] T ] o eat] 5 ! ! ! ! ! ! ! ! ! v reat)
Center 751 Wz 2Nz span20MHz  RAEANENE Center 751 Wtz 2WHzt Span20 M-z EEEENEEE

10MHz / 64QAM (Chain 0, 751 MHz)

REWY 200 kHz

[T1] 49 VIEW

Marker 1 [T1]
VB 620 Kz 1739 dBm
PRRLOEEE S At 2008 ST 1 ms 748 84 MHZ
Offset 25 B QB 902 Mz
Temp 1 [T1 0B
131 dom
748.50 MHz
Temp 2 [T1 OB
11,93 dBin
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T T
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! [eurEAu]
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4.5

4.5,

Out-of Band Emissions Measurement

1 Limits of Out-of Band Emissions Measurement

According to FCC 27.53(c) specified the power of any emission outside a licensee's frequency block shall be
attenuated below the transmitter power (P) in watts by at least 43 + 10 log10 (P) dB. In the 1 MHz bands
immediately outside and adjacent to the frequency block a resolution bandwidth of at least one percent of the
emission bandwidth of the fundamental emission of the transmitter may be employed.

Note:

This device has 2x2 MIMO function, so the limit of spurious emissions needs to be reduced by
10log(Numbersa,;) according to FCC KDB 662911 D01 guidance.

{The limit is adjusted to -13dBm — 10*log(2) = -16.01dBm.}

45.2 Test Setup

SPECTURM
ANALYZER

W

EUT

20dB pad

4.5.3 Test Procedures

a. All measurements were done at low and high operational frequency range.

b. The center frequency of spectrum is the band edge frequency and RB of the spectrum is 30kHz
EMISSION BANDWIDTH and VB of the spectrum is 100kHz.
c. Record the max trace plot into the test report.
Report No.: RF170123E07 Page No. 28 /53 Report Format Version: 6.1.1
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45.4 Test Results

Chain O

QPSK / Channel Bandwidth: 5SMHz

Frequency(MHz) |Measurement Value Limit Margin Result
748.5 -33.83 -16.01 -17.82 Pass
753.5 -41.03 -16.01 -25.02 Pass
748.5 MHz 753.5 MHz
REW 30 kHz. [T1] A% VIEW Marker 1 [T1] REW 30 kHz [T1] AV VBN Marker 1 [T1]
VEWY 100 kHz %383 dBm WENY 100 kHz 41 0% dEm
401 - FEr 9401 Bm At 2068 SWT1s 74B.000000 MHE | g oy RET 4401 dBm At 2008 ST s 756362000 MHz
4 itset 3401 dBl 4 fset 34.01 of
FIALLAAL (6102 011 Lnaaithzs
01-16.01 dBm. /(0 D1 -16.01 dBm
[{4‘
4 Wwwwmw !
55’99 55:39 | —
Certer 7A; WHZ 200 kHz/ ' ' ' Slpan 2MHz Certer 75:3 MHz 200 kHz/ S‘psn 2MHz
Chain 1
QPSK / Channel Bandwidth: 5SMHz
Frequency(MHz) |Measurement Value Limit Margin Result
748.5 -32.81 -16.01 -16.8 Pass
753.5 -41.01 -16.01 -25 Pass
748.5 MHz 753.5 MHz
REWY 30 kHz. [T1] A% WIEW Marker 1 [T1] REW 30 kHz [T AV YIEW harker 1 [T1]
VB 100 kHz 3281 dBm WBW 100 kHZ 101 dBm
4401 Ref 44 01 dm Aft 20 6B FWT1s 746 000000 MHzZ “m Fef 44.01 oBm At 20 6B AT s 755 356000 MHz
[T |
D1-16.01 dBm. / D1 -16.01 dBm
- WW” !
W AN b oy M
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Chain O

QPSK / Channel Bandwidth: 10MHz

Frequency(MHz) |Measurement Value Limit Margin Result
751 -36.38 -16.01 -20.37 Pass
751 -41.88 -16.01 -25.87 Pass
751 MHz
REW 30 kHz. [T1] A% VIEW Marker 1 [T1] REW 30 kHz [T1] AV VBN Marker 1 [T1]
VEWY 100 kHz 3635 dBm WENY 100 kHz 41 55 dBm
401 - FEr 9401 Bm At 2068 SWT1s 7456000 MHE | g oy RET 401 dBm At 2008 ST s 756044000 MHz
4 itset 3401 dBl 4 fset 34.01 of
/ D1 -16.01 dBm
01-16.01 dBm.
PREL i, oo, ,4 !
= @
55’99 5599 | e
Certer 7A; WHZ 200 kHz/ ' ' Slpan 2MHz Certer 75:3 MHz 200 kHz! S‘psn 2MHz
Chain 1
QPSK / Channel Bandwidth: 10MHz
Frequency(MHz) |Measurement Value Limit Margin Result
751 -36.1 -16.01 -20.09 Pass
751 -41.11 -16.01 -25.1 Pass
751 MHz 751 MHz
REWY 30 kHz. [T1] A% WIEW Marker 1 [T1] REW 30 kHz [T AV YIEW harker 1 [T1]
VBV 100 kHz 3610 dBm WEBW 100 kHZ -41.11 dBm
40,01 - FEr 4401 B Att 2008 SWT1s P4SBOO0MHZ | gy oy TET 401 GBI At 2008 SNT1s 756 538000 MHz
D1-16.01 dBm. /’ D1 -16.01 dBm
/f"
et ] p !
P AN sl Pt PPl
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4.6 Peak to Average Ratio
4.6.1 Limits of Peak to Average Ratio Measurement

In measuring transmissions in this band using an average power technique, the peak to-average ratio (PAR)
of the transmission may not exceed 13 dB

4.6.2 Test Setup

SPECTURM
ANALYZER

L P~

20dB pad

EUT

4.6.3 Test Procedures

1. Set resolution/measurement bandwidth = signal’s occupied bandwidth;
2. Set the number of counts to a value that stabilizes the measured CCDF curve;
3. Record the maximum PAPR level associated with a probability of 0.1%.
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4.6.4 Test Results

Channel Bandwidth: 5MHz

Peak To Average Ratio (dB)

Frequency (MHz)

Chain0

Chainl

QPSK

16QAM

64QAM

QPSK

16QAM

64QAM

748.5 7.10

7.10

7.14

7.11

7.10

7.13

751 7.11

7.09

7.12

7.13

7.10

7.12

753.5 7.13

7.13

7.13

7.12

7.10

7.13

SPECTRUM PLOT OF WORST VALUE
Peak To Average Ratio (dB)
5MHz / QPSK (Chain 1, 751 MHz) 5MHz / 16QAM (Chain 0, 753.5 MHZz)

[ ¥eyight Spectrum hnalyzes - Powes Stst CCDF =
RL 12:57:41 PMFeb 03, 2017

Radio Std: None 9 ale/D 000 dB

5 (| [ Koot Spertnm sl Powes St CCOF e
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N Trig: FreeRun

Center Freq: 751.000000 MHz
ey Trig: FreeRun
AFGaindow  #Atten: 20 6B

Counts:106 k/1.00 Mpt Counts:784 k/1.00 Mpt

d Center Freq| d Scale/Div
751.000000 MHz 30000 4B
9 0d 9 0d
0.0 d 0.0 d
CF Step|
0 5.000000 MHz 0
0.0 d Auta Man| 0.0 d 0.01%
0 0
Freq Offset
0.000 OHz| 0.000 0.001 %
dB dB
- 0.0001 % L
0B 00001 %5 58
Info BW 5.0000 MHz Info BW 5.0000 MHz
55 1 File <PICTURE PNG> saved rans 50" File <PICTURE PNG> saved
5MHz / 64QAM (Chain 0, 748.5 MHz)
[ Xeyeigh Spectrum Arayzes - e st CCOF e
AL v 09:43:48 A Feb 10, 2017
8.500000 Center Freq: 748.500000 MHz Radio Sta: None
W Trig: Free Run Counts:75 k/1.00 Mpt
AFGainilow | #Atten: 20 0B
d Center Freq|
743500000 MHz
9 0d
0.0 d
CF Step|
0 10.000000 MHz|
) d Man|
0
Freq Offset
0.000 OHz|
dB
0dB )
Info BW 5.0000 MHz
=0 iFile <PICTURE.PNG> saved
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Channel Bandwidth: 10MHz

Frequency (MHz)

Peak To Average Ratio (dB)

Chain0

Chainl

QPSK | 16QAM | 64QAM QPSK

16QAM | 64QAM

751

7.12 7.12 7.13 7.15

7.14 7.16

SPECTRUM PLOT OF WORST VALUE

Peak To Average Ratio (dB)

10MHz / QPSK (Chain 1, 751 MHz)

10MHz / 16QAM (Chain 1, 751 MHZz)

[ Xeyeigh Spectram Aayzes - e ot CCOF =5 [m] = Kot Spectrum hnalyzer -Pawes Seet CCOF -
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0.0 Auto Man| 0.0 Auto Man|
0 0
Freq Offset Freq Offset
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4.7 Conducted Spurious Emissions

4.7.1 Limits of Conducted Spurious Emissions Measurement

In the FCC 27.53(c), on any frequency outside a licensee’s frequency block, The power of any emission
shall be attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB, the emission limit equal

to —13dBm.

Note:
This device can be impelement MIMO function, so the limit of spurious emissions needs to be reduced by
10log(Numbersa,;) according to FCC KDB 662911 D01 guidance.

{The limit is adjusted to -13dBm — 10*log(2) = -16.01dBm.}

Note:
Part 27.53 (f) For operations in the 746—763 MHz, 775-793 MHz, and 805-806 MHz bands, emissions in the

band 1559-1610 MHz shall be limited to -70 dBW/MHz equivalent isotropically radiated power (EIRP) for
wideband signals, and -80 dBW EIRP for discrete emissions of less than 700 Hz bandwidth.
{The limit is adjusted to -40dBm(-70dBW) — 10*log(2) = -43.01dBm.}

4.7.2 Test Setup

SPECTURM
ANALYZER

L~

20dB pad

EUT

4.7.3 Test Procedure

a. All measurements were done at 3 channels: low, middle and high operational frequency range.
b. When the spectrum scanned from 9kHz to 10GHz, it shall be connected to the 20dB pad attenuated the
carried frequency.

c. S.A. setting: RBW=1MHz, VBW=3MHz, Detector=RMS (Power average)
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4.7.4 Test Results

QPSK / Chain 0/ Channel Bandwidth: 5MHz / Frequency:

748.5

Frequency(MHz)

Measurement Value

Limit

Margin

Result

839

-29.52

-16.01

-13.51

PASS

7192

-39.42

-16.01

-23.41

PASS

1559

-45.75

-43.01

-2.74

PASS

Frequency Range : 9kHz~1GHz Frequency Range : 1GHz ~10GHz
BV 1 MHz [T1] &Y MAXH Marker 1 [T1] REW T MHZ [T1] &Y MAXH Marker 1 [T1]
WEW 1 MHZ -30 66 dBm VEWA hiHz 4575 dBm
Ref 44.01 dBm Aft 20 dB SWT 1 ms 712.002500 MHz Ref 10 dBm At 1048 SWT15ms 1.559000 GHz
4401 v M2l R e 2 ez
539, U‘U14UU MH: 7. 1‘92000 GH:
D1-1601 dBm
2
- T e e P AT
D1 -16.01 dEm . W
1 2
b g PR STEPRR TR Ry &
o SlarleH; 99.99‘91 MHz! ‘ ‘Sinm GHz - Start 1 3Hz ' ' gaé MHz/ ' ' Si‘npm GHz
QPSK / Chain 0/ Channel Bandwidth: 5MHz / Frequency: 751
Frequency(MHz) |Measurement Value Limit Margin Result

905

-29.5

-16.01

-13.49

PASS

3772

-39.88

-16.01

-23.87

PASS

1594

-45.62

-43.01

-2.61

PASS

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz ~10GHz

REWV 1 HZ [T1] 4V MaxH

Marker 1 [T1] REW 1 bHZ [T AV MSH e 1 T1)
VEW 1 MHz _30728m VBN MHz _4562d8m
101 e840t e At 2008 ST 1 ms 76008500 Mz 1o et 106 a4 1008 ST 15 ms 1 554000 GHr
ifsel 34.01 B Marker 2(T1] Offset 3401 dB Merker 2 [T1]
-29.50 dBm -39.88 dBm
905000800 Mz 3772000 GHz
D1-1601 dBm
3
- ; "
M TR BT P e Tt o ol T Pk
D1 -16.01 dBm .
| 2
Lot N ) Jh wd
5598 T T T 807 T T T T T T T [
Start SKHZ 99,3891 MHz/ Start 1 GHz 900 iz Stop 10 GHz
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QPSK / Chain 0/ Channel Bandwidth: 5MHz / Frequency:

753.5

Frequency(MHz)

Measurement Value

Limit

Margin

Result

785

-29.65

-16.01

-13.64

PASS

3763

-39.33

-16.01

-23.32

PASS

1559

-45.67

-43.01

-2.66

PASS

Frequency Range :

9kHz~1GHz

Frequency Range : 1GHz ~10GHz

REWV 1 HZ [T1] 4V MaxH

VB MHZ
ST
a1 _ el 4401 oBm Att 20 0B ms
tiset 34.01 o
D1 1601 dBm.
] H
I
™ P e y;
5599 T T T T
Start 3 KHz 99,9991 MHz/ Stop 1 GHz

At 1008

REW 1 MHZ
VEWA MHz
SWT 15 ms

[T AV MSH e 1 T1)

4567 dBm
1.559000 GHz

Marker 1 [T1]
-30.85 dBm
706.002600 MHz 10 Ref 10 dBm
Marker 2(T1] Otfsel 34.01 B
-29.B5 dBm
765.001900 Mz

Marker 2 [T1]
-39.33 e
3763000 GHz

D1-1601 dBm

ST
[VERITAS | Start 1 GHz

T
900 MHz/

[cureau |
VERITAS

T
Stop 10 GHz

Report No.: RF170123E07

Page No. 36 /53

Report Format Version: 6.1.1




BUREAU
| VERITAS I

QPSK / Chain 1/ Channel Bandwidth: 5MHz / Frequency: 748.5

Frequency(MHz)

Measurement Value

Limit

Margin Res

ult

886

-30.15

-16.01

-14.14

PASS

3754

-39.63

-16.01

-23.62

PASS

1610

-46.42

-43.01

-3.41

PASS

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz ~10GHz

REWV 1 HZ [T1] 4V MaxH

B 1 MHZ
ST 1
4401 Ref 44.01 ¢Bm At 20dB ms
ifset 3401 dB
01 -16.01 dBm.
1 2
T PSS PP PP PR NPT R TV T e
55.99 T

T
Start 9 kHz

T T
99,9991 MHz/ Stop 1 GH

Marker 1 [T1]
-30.78 dBm

736.002300 MHz 10

Matker 2 [T1]
-30115 tBm
55.001000 MHz

REW 1 MHZ
VEWA MHz
SWT 15 ms

[T1] &V MaxH

Ret 10 dBm At 1008

Offset 34.01 dB

D1-1601 dBm

2

T T
Start 1 GHz 900 Hz/ Stop 10 GHz

Marker 1 [T1]
-46.42 dEm
1.610000 GHz

Marker 2[T1]
3963 dBm
3.754000 GHz

[cureau |
VERITAS

QPSK / Chain 1/ Channel Bandwidth: 5MHz / Frequency: 751

Frequency(MHz)

Measurement Value

Limit

Margin

Result

943

-30.19

-16.01

-14.18

PASS

3799

-39.11

-16.01

-23.1

PASS

1610

-45.74

-43.01

-2.73

PASS

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz ~10GHz

REWVY 1 MHzZ [T1] AV MAXH
B 1 MHZ
ST 1
44.01 Ref 44.01 dBm Att 20 dB ms
ifset 3401 dB
01 -16.01 dBm.
1 2
—— 4 it v
5598 T T T T
Start 9 kHZ 998991 MHZ/ Stop 1 GHz

Marker 1 [T1] REW 1 Wz [T1] &V MaXH
-30.47 dBm VB MHE
716.002500 MHz 10~ Ret 10 dBm Aft 10 0B SWT 15 ms.
Marker 2 [T1] Otfset 34.01 dB
-3019 dBm
943.000500 Mz
D1-16.01 dBm
2
&

- MVM o o g T T et

T T
Start 1 GHz 900 Hz/ Stop 10 GHz

Marker 1 [T1]
~45.74 dEm
1.610000 GHz

Marker 2[T1]
3911 dBim
3.799000 GHz

[cureau |
VERITAS
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QPSK / Chain 1/ Channel Bandwidth: 5MHz / Frequency: 753.5

Frequency(MHz) |Measurement Value Limit Margin Result
997 -29.46 -16.01 -13.45 PASS
3808 -39.3 -16.01 -23.29 PASS
1567 -45.93 -43.01 -2.92 PASS

Frequency Range : 9kHz~1GHz Frequency Range : 1GHz ~10GHz

BV 1 MHz [T1] &Y MAXH Marker 1 [T1] REW T MHZ [T1] &Y MAXH Marker 1 [T1]
WEWA 1 MHZ _30.40 dBm VEWA hiHz -45.93 dBm
2oy Ref 4401 cBm Att 2008 ST 1 ms 664.002800 Mz 1 Ref 106Bm At 104D SWT 15 ms 1557000 GHz
ifset 301 it Marker 2(T1] Offset 3401 o Marker 2[T1]
-29.46 dBm -39.30 dBm
997.000000 Mz 3808000 GHz
D1-16.01 dBm

. M N e
D1 1601 dBm. .

) PR TP R TINT T ;

55.99

T [aureau] i T T T T
Stop 1 GHz | VERITAS] Start 1 GHz 800 MHz/

T T
Start 9 kHz 99,9991 MHz/

j [eurEAy ]
Slop10GH: AR
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QPSK / Chain 0/ Channel Bandwidth: 10 MHz / Frequency: 751

Frequency(MHz)

Measurement Value

Limit

Margin

Result

849

-29.83

-16.01

-13.82 PAS

S

3781

-39.8

-16.01

-23.79

PASS

1610

-45.59

-43.01

-2.58

PASS

Frequency: 748.5

Frequency Range : 1GHz ~10GHz

REW 1 MHZ
VEWA MHz
SWT 15 ms

Ret 10 dBm At 1008

Offset 34.01 dB

D1-1601 dBm

2

; M‘vwwwwmw

Frequency Range : 9kHz~1GHz
BV 1 MHz [T1] &Y MAXH Marker 1 [T1]
VBT MHz -30.:82 dEm
40 01 REf44.01 cBm At 20d8 AT 1 ms 603003500 MHz 1o
fset 3401 dBs Marker 2 [T1]
-29.83 dBm
549.001300 MHz
01-16.01 dBm.
1 2
|
W At stadbmaitthg e bibttrd PR e i)
5599 T T T T (— ) -a0-
Start 3 kHz 99.8881 MHz/ Stop 1 GHz | vERITAS

T
Stop 10 GHz

T
Start 1 GHz 900 MHz/

[T AV MSH e 1 T1)

Marker 2 [T1]

-45.53 dBim
1.510000 GHz

-39.08 dBm
3.781000 GHz

[cureau |
VERITAS

QPSK / Chain 1/ Channel Bandwidth: 10MHz / Frequency: 751

Frequency(MHz)

Measurement Value

Limit

Margin

Result

916.01

-28.66

-16.01

-12.65

PASS

3826

-39.4

-16.01

-23.39

PASS

1603

-46.46

-43.01

-3.45

PASS

Frequency: 748.5

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz ~10GHz

REW 1 WHz [T1] &V MaxH

Marker 1 [T1]

REW 1 MHz

MIAVMA yorker 1 1)

B 1 MHZ -30.90 dBm VEW 1 MHz ~46 45 dBm
4401 L REr44.01 dEm Att 20 dB. SAT16ms 570,003800 MHz 1 Ret 10 cBm At 108 SWT15ms 1503000 GHz
4 ifset 3401 dfy Marksr 2 (T1] Otfset 34.01 B Marksr 2 (T1]
-28 B6 dBm -39.40 dBm
916.000700 MHz 3.626000 GHz
! D1 1601 dBm
2
4
' W T oo o B Pty i [ o S PO i
D1 1601 dBm.
2
1
4
N " PRI A TR QR TS BErTRTE) ST Vi
*
88 ] ] T ] T 0 T T T 1 T T T ] e
Start 9 kHz 99.9981 MHz/ Stop 1 GHz Start 1 GHz 800 MHz/ Stop 10 GHz
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QPSK / Chain 0/ Channel Bandwidth: 5 MHz

Frequency(MHz)

Measurement Value

Limit

Margin

Result

763-775

-57

-49

-8

PASS

793-806

-56.8

-49

-7.8

PASS

Frequency: 763-775

Frequency: 793-806

Frequency Range :

9kHz~1GHz

Frequency Range : 1GHz ~10GHz
:;"f‘ég;k":z’ AV VBN ke 1 (71) J— sgx';nﬁk":zz [T AV B e 1 11] .
Ref10 dBm Att 2008 SAT1 s T TIMHE Ref 10 dBm At 2008 SWT1s 799,537 MHz
"© Offset 34.01 dBy 7 Offset 34.01 dBy

D1 -49.00 dBm. D1 -49.00 dBm

- — T - T
g brabad ol by o uore, ot i lpadl Lt Ji . " I
” Certer 75; MiHz 1 2‘ MHz! Sp‘an 12MHz o Center 79; 5 MHZ ' ' ' 13'0 kHzi ' ' Sp;m 3 MHZ
QPSK / Chain 1/ Channel Bandwidth: 5SMHz

Frequency(MHz) |Measurement Value Limit Margin Result

763-775

-56.62

-7.62

PASS

793-806

-56.65

-7.65

PASS

Frequency: 748.5

Frequency Range : 9kHz~1GHz

REWY 6.8 kHz. [T1] &Y WIEW Marker 1 [T1] RBW 6.8 kHz [T1] &Y WIEW Marker 1 [T1]
WEBW 30 kHZ .56 62 dBm VBW 30 kHz 56 65 dBm
10 Fef 10 dBm Alt 2008 769,54 MHz 1Rt 10 Bm Att 2068 799.08 MHz
Offset 34.01 dB Otfset 34.01 dB
D1 -49.00 dBm. D1-49.00 dBm
T T
stk it kbt bttt gt 24 At "
-0 T T T -804 T T T T T T T T PEUREAL |
Certer 763 MHz 1.2 MHzs Span 12 WMHz Center 799.5 MHz 130 kHz! Span 1.3 MHZ
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QPSK / Chain 0/ Channel Bandwidth: 10 MHz

Frequency(MHz)

Measurement Value

Limit

Margin

Result

763-775

-56.44

-49

-7.44

PASS

793-806

-56.67

-49

-7.67

PASS

Frequency: 763-775

Frequency: 793-806

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz ~10GHz

REWVY 6.5 kHz [T1] &V VB

REWAE.8 kHE

mi

AV VIEW

Marker 1 [T1] Marker 1 [T1]
B 30 kHZ .56 44 dBm VBV 30 kHz 5667 dBm
40 Ref10 dBm Att 2008 SAT1 s 76452 MHz 40 Ref 10cBm At 2008 SWT1s 799.76 MHz
Offset 34.01 dBy Offset 34.01 dBy
D1 -49.00 dBm. D1 -49.00 dBm
T T
ettt bt b el A bt Ll Y T Oy T S
- T T T ot rrau] 0 T T T T T T T T T oo reay
Certer 763 MHz 1.2 MHzs Span 12 WMHz | VERITAS] Center 799.5 MHz 130 kHz/ Span 1.3 MHZ
QPSK / Chain 1/ Channel Bandwidth: 10MHz
Frequency(MHz) |Measurement Value Limit Margin Result

763-775

-57.15

-49

-8.15

PASS

793-806

-56.61

-49

-7.61

PASS

Frequency: 748.5

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz ~10GHz

REWVY 6.5 kHz [T1] &V VB

WEBW 30 kHZ

10 Ref 10 dBm Aft 20 dB ST s

Offset 34.01 dB

D1 -49.004Em

A TP VI T TR TR AT | WIV DT ITU AT (I (R

UGk o i AR Bl bt [N P i A e Wit
-9 T T T

Certer 763 MHz 1.2 MHz! Span 12 WMHz

Matker 1 [T1]
-57 15 tBm

76508 MHz 40 ReT 10 dEm

At 2008

REWAE.8 kHE
VEW 30 kHz
SWT1 s

mi

AVVIEN ke 1 T

5661 dBm
799.29 WHz

Offset 34.01 dBl

D1-49.00 dBm

boset bbby, m
G s

sl
s gt Lo

o i bt o e
inas

o

L

¥

T

T T
Center 739.5 MHz

T
130 kHzi

:
Span 1.3 WHz \/EanAs
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4.8 Radiated Emission Measurement

4.8.1 Limits of Radiated Emission Measurement

In the FCC 27.53(c), On any frequency outside a licensee’s frequency block, The power of any emission shall
be attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB, the emission limit equal

to —13dBm.

4.8.2 Test Procedure

a. The power was measured with R&S Spectrum Analyzer. All measurements were done at 3 channels (low,
middle and high channel of operational frequency range.)

b.  Substitution method is used for EIRP measurement. In the semi-anechoic chamber, EUT placed on the
0.8m height of Turn Table, rotated the table around 360 degrees to search the maximum radiation power
and receiver antenna shall be rotated vertical and horizontal polarization and moved height from 1m to
4m to find the maximum polar radiated power. The “Read Value” is the spectrum reading the maximum
power value.

c. The substitution antenna is substituted for EUT at the same position and signals generator export the
CW signal to the substitution antenna via a TX cable. Rotated the Turn Table and moved receiving
antenna to find the maximum radiation power. Adjust output power level of S.G to get a Value of
spectrum reading equal to “Read Value “ of step b. Record the power level of S.G

d. EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution antenna.

e. ERP power can be calculated form EIRP power by subtracting the gain of dipole, ERP power = EIRP
power - 2.15dBi

f. S.A. setting: RBW=1MHz, VBW=3MHz, Detector=RMS (Power average)

NOTE: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1IMHz/3MHz.

4.8.3 Deviation from Test Standard

No deviation.
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4.8.4 Test Setup

<Frequency Range below 1GHz>

Ant. Tower 1-4m

Variable

EUT& . 3m
Support Unjts '

Turn Table

80‘”{ m—
T

Ground Plane

Test Receiver

<Frequency Range above 1GHz>

Ant. Tower 1-4m
EUT& 3m
Support Units |

\ Variable
|

|

\\ Turn Table D t

il

Absorber

. ~
AAMAAA s

1
Ground Plane

Test Receiver

N —

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.8.5

Test Results

Below 1GHz
Channel Bandwidth: 5MHz

Test Frequency 748.5 MHz Frequency Range Below 1000 MHz
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power Correction Emission o .
No. | Fred. (MH2) | igivim) | value (dBm) | Factor (dB) | Value (@Bm) | ™1t (@Bm) | Margin (dB)
1 31.8 35.30 -36.61 -14.46 -51.07 -13 -38.07
2 158.58 29.37 -59.24 -0.74 -59.98 -13 -46.98
3 248.26 32.92 -62.11 3.88 -58.23 -13 -45.23
4 285.51 39.58 -55.77 3.81 -51.96 -13 -38.96
5 378.8 35.07 -62.78 3.44 -59.34 -13 -46.34
6 840.24 28.17 -67.28 1.13 -66.14 -13 -53.14
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction Emission _ .
No. | Freq. (MHZ) | iguvim) | value (dBm) | Factor (dB) | Value (dBm) | ©M't(@BM) | Margin (dB)
1 31.58 34.15 -37.68 -14.51 -52.20 -13 -39.20
2 128.73 29.03 -62.46 -1.24 -63.70 -13 -50.70
3 146.15 29.54 -62.64 -1.12 -63.76 -13 -50.76
4 289.1 31.65 -63.80 3.78 -60.02 -13 -47.02
5 377.73 28.52 -69.33 3.45 -65.88 -13 -52.88
6 983.46 31.38 -65.66 0.51 -65.15 -13 -52.15
Remarks:

1. Emission Value (dBm) = S.G Value (dBm) + Correction Factor (dB).

2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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Test Frequency 751 MHz Frequency Range Below 1000 MHz ‘
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power Correction Emission i .

No. | Fred. (MH2) |~ e \im) | value (dBm) | Factor (dB) | Value (dBm) | -t (@Bm) | Margin (dB)
1 31.68 35.26 -36.61 -14.49 -51.10 -13 -38.10
2 158.23 29.17 -59.54 -0.75 -60.29 -13 -47.29
3 248.38 31.70 -63.33 3.88 -59.45 -13 -46.45
4 286.18 39.03 -56.34 3.80 -52.53 -13 -39.53
5 379.71 33.85 -64.00 3.44 -60.56 -13 -47.56
6 840.56 27.09 -68.33 1.13 -67.20 -13 -54.20

Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction Emission o .

No. | Fred. (MH2) | igivim) | value (dBm) | Factor (dB) | Value (aBm) | ™1t (@Bm) | Margin (dB)
1 31.12 32.70 -38.97 -14.63 -53.59 -13 -40.59
2 128.87 28.04 -63.48 -1.24 -64.72 -13 -51.72
3 146.13 28.38 -63.80 -1.12 -64.92 -13 -51.92
4 289.71 31.38 -64.09 3.78 -60.31 -13 -47.31
5 377.97 27.14 -70.71 3.45 -67.26 -13 -54.26
6 983.42 31.24 -65.80 0.51 -65.29 -13 -52.29

Remarks:

1. Emission Value (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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Test Frequency 753.5 MHz Frequency Range Below 1000 MHz ‘
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power Correction Emission i .

No. | Fred. (MH2) |~ e \im) | value (dBm) | Factor (dB) | Value (dBm) | -t (@Bm) | Margin (dB)
1 32.32 34.95 -37.15 -14.33 -51.48 -13 -38.48
2 158.1 28.90 -59.85 -0.76 -60.60 -13 -47.60
3 249.28 30.64 -64.35 3.89 -60.46 -13 -47.46
4 286 38.09 -57.27 3.80 -53.47 -13 -40.47
5 380.13 33.25 -64.60 3.44 -61.16 -13 -48.16
6 840.89 25.83 -69.56 1.13 -68.44 -13 -55.44

Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction Emission o .

No. | Fred. (MH2) | igivim) | value (dBm) | Factor (dB) | Value (aBm) | ™1t (@Bm) | Margin (dB)
1 30.15 31.47 -39.84 -14.86 -54.71 -13 -41.71
2 127.88 27.98 -63.33 -1.23 -64.56 -13 -51.56
3 146.95 27.57 -64.38 -1.10 -65.47 -13 -52.47
4 289.94 30.71 -64.77 3.78 -60.99 -13 -47.99
5 378.28 26.12 -71.73 3.45 -68.29 -13 -55.29
6 982.51 30.49 -66.58 0.51 -66.07 -13 -53.07

Remarks:

1. Emission Value (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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ABOVE 1GHz
Channel Bandwidth: 5MHz

Test Frequency 748.5 MHz Frequency Range Above 1000MHz

Antenna Polarity & Test Distance: Horizontal at 3 M
Readin S.G Power Correction Emission o .

No. | Freq. (MHz) (dBuV/n?) Value (dBm) | Factor (dB) | Value (dBm) | -t (dBM) | Margin (dB)
1 1497 39.00 -65.80 7.43 -58.38 -13 -45.38
2 2245.5 37.50 -66.64 6.20 -60.44 -13 -47.44
3 2994 39.30 -63.32 4.20 -59.12 -13 -46.12
4 3742.5 38.1 -63.95 3.51 -60.44 -13 -47.44
5 4491 40.1 -61.23 4.38 -56.86 -13 -43.86
6 5239.5 45 -52.16 3.78 -48.38 -13 -35.38
7 5988 44 -55.03 3.00 -52.03 -13 -39.03
8 6736.5 44.8 -55.56 3.71 -51.85 -13 -38.85
9 7485 45.6 -65.97 412 -61.86 -13 -48.86

Antenna Polarity & Test Distance: Vertical at 3 M
Readin S.G Power Correction Emission . .

No. | Freq. (MH2) (dBuV/n?) Value (dBm) | Factor (dB) | Value (dBm) | Mt (dBM) | Margin (dB)
1 1497 43.7 -61.10 7.43 -53.68 -13 -40.68
2 2245.5 40.8 -63.34 6.20 -57.14 -13 -44.14
3 2994 42.1 -60.52 4.20 -56.32 -13 -43.32
4 3742.5 37.5 -64.55 3.51 -61.04 -13 -48.04
5 4491 38.4 -62.93 4.38 -58.56 -13 -45.56
6 5239.5 41.6 -56.08 3.39 -52.69 -13 -39.69
7 5988 45.3 -53.73 3.00 -50.73 -13 -37.73
8 6736.5 47.3 -53.06 3.71 -49.35 -13 -36.35
9 7485 46.2 -65.37 412 -61.26 -13 -48.26

Remarks:

1. Emission Value (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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Test Frequency 751 MHz Frequency Range Above 1000MHz ‘
Antenna Polarity & Test Distance: Horizontal at 3 M
Readin S.G Power Correction Emission o .

No. | Freq. (MHz) (dBuV/n?) Value (dBm) | Factor (dB) | Value (dBm) | -t (dBM) | Margin (dB)
1 1502 39.30 -65.46 7.41 -58.05 -13 -45.05
2 2253 37.80 -66.34 6.10 -60.24 -13 -47.24
3 3004 39.40 -63.24 4.21 -59.02 -13 -46.02
4 3755 38.5 -63.43 3.41 -60.02 -13 -47.02
5 4506 40.3 -60.85 4.40 -56.44 -13 -43.44
6 5257 45.5 -51.66 3.78 -47.88 -13 -34.88
7 6008 44.3 -54.87 2.95 -51.93 -13 -38.93
8 6759 45.8 -54.67 3.77 -50.89 -13 -37.89
9 7510 46.1 -66.53 4.16 -62.37 -13 -49.37

Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction Emission o .

No. | Fred. (MH2) | ipivim) | value (dBm) | Factor (dB) | Value (@Bm) | ™1t (@Bm) | Margin (dB)
1 1502 43.9 -60.86 7.41 -53.45 -13 -40.45
2 2253 41 -63.14 6.10 -57.04 -13 -44.04
3 3004 42.5 -60.14 4.21 -55.92 -13 -42.92
4 3755 37.4 -64.53 3.41 -61.12 -13 -48.12
5 4506 38.8 -62.35 4.40 -57.94 -13 -44.94
6 5257 41.9 -55.56 3.60 -51.96 -13 -38.96
7 6008 45.6 -53.57 2.95 -50.63 -13 -37.63
8 6759 47.1 -53.37 3.77 -49.59 -13 -36.59
9 7510 46.5 -66.13 4.16 -61.97 -13 -48.97

Remarks:

1. Emission Value (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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Test Frequency

753.5 MHz

Frequency Range

Above 1000MHz

Antenna Polarity & Test Distance: Horizontal at 3 M

Reading S.G Power Correction Emission o .
No. | Fred. (MH2) | igivim) | value (dBm) | Factor (dB) | Value (@Bm) | ™1t (@Bm) | Margin (dB)
1 1507 38.80 -65.92 7.39 -58.53 -13 -45.53
2 2260.5 37.90 -66.24 6.00 -60.24 -13 -47.24
3 3014 39.60 -63.08 4.22 -58.86 -13 -45.86
4 3767.5 38.7 -63.12 3.32 -59.80 -13 -46.80
5 4521 40.5 -60.46 4.43 -56.03 -13 -43.03
6 5274.5 45.3 -51.86 3.78 -48.08 -13 -35.08
7 6028 44.1 -55.21 2.89 -52.33 -13 -39.33
8 6781.5 45 -55.58 3.84 -51.74 -13 -38.74
9 7535 45.9 -67.79 4.20 -63.59 -13 -50.59
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction Emission _ .
No. | Freq. (MHZ) | iguvim) | value (dBm) | Factor (dB) | Value (dBm) | SM't(@BM) | Margin (dB)
1 1507 44.3 -60.42 7.39 -53.03 -13 -40.03
2 2260.5 41.2 -62.94 6.00 -56.94 -13 -43.94
3 3014 424 -60.28 4.22 -56.06 -13 -43.06
4 3767.5 37.8 -64.02 3.32 -60.70 -13 -47.70
5 4521 38.3 -62.66 4.43 -58.23 -13 -45.23
6 5274.5 41.9 -55.35 3.80 -51.54 -13 -38.54
7 6028 45.2 -54.11 2.89 -51.23 -13 -38.23
8 6781.5 47.5 -53.08 3.84 -49.24 -13 -36.24
9 7535 46.4 -67.29 4.20 -63.09 -13 -50.09
Remarks:

1. Emission Value (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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Below 1GHz

Channel Bandwidth: 10MHz

Test Frequency 751 MHz Frequency Range Below 1000 MHz
Antenna Polarity & Test Distance: Horizontal at 3 M
Readin S.G Power Correction Emission o .
No. | Freq. (MHz) (dBuV/n?) Value (dBm) | Factor (dB) | Value (@Bm) | Mt (@BM) | Margin (dB)
1 31.76 33.84 -38.06 -14.47 -52.53 -13 -39.53
2 158.02 28.10 -60.67 -0.76 -61.43 -13 -48.43
3 249.08 29.74 -65.26 3.89 -61.37 -13 -48.37
4 285.51 37.19 -58.16 3.81 -54.35 -13 -41.35
5 381.07 33.15 -64.70 3.43 -61.27 -13 -48.27
6 841.77 25.33 -69.99 1.12 -68.87 -13 -55.87
Antenna Polarity & Test Distance: Vertical at 3 M
Readin S.G Power Correction Emission - .
No. | Freq. (MHz) (dBuV/rr?) Value (dBm) | Factor (d8) | Value (dBm) | “M"t(dBM) | Margin (dB)
1 31.03 30.35 -41.28 -14.65 -55.93 -13 -42.93
2 128.26 26.51 -64.88 -1.24 -66.12 -13 -53.12
3 146.23 27.03 -65.12 -1.12 -66.24 -13 -53.24
4 289.28 30.03 -65.43 3.78 -61.65 -13 -48.65
5 377.42 25.60 -72.25 3.45 -68.80 -13 -55.80
6 982.45 29.17 -67.90 0.50 -67.39 -13 -54.39
Remarks:

1. Emission Value (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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Test Frequency 751 MHz Frequency Range Above 1000MHz
Antenna Polarity & Test Distance: Horizontal at 3 M
Readin S.G Power Correction Emission o .

No. | Freq. (MHz) (dBuV/n?) Value (dBm) | Factor (dB) | Value (dBm) | Mt (dBM) | Margin (dB)
1 1502 39.10 -65.70 7.42 -58.27 -13 -45.27
2 2253 38.10 -66.04 6.19 -59.85 -13 -46.85
3 3004 39.60 -63.02 4.20 -58.82 -13 -45.82
4 3755 38.3 -63.73 3.50 -60.24 -13 -47.24
5 4506 40.6 -60.71 4.38 -56.33 -13 -43.33
6 5257 45.3 -52.35 3.42 -48.93 -13 -35.93
7 6008 44.7 -54.35 3.00 -51.35 -13 -38.35
8 6759 46.2 -54.17 3.72 -50.46 -13 -37.46
9 7510 46.8 -64.91 4.12 -60.78 -13 -47.78

Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction Emission o .

No. | Fred. (MH2) | pivim) | value (dBm) | Factor (dB) | Value (aBm) | ™1t (@Bm) | Margin (dB)
1 1502 44.3 -60.50 7.42 -53.07 -13 -40.07
2 2253 41.1 -63.04 6.19 -56.85 -13 -43.85
3 3004 42.7 -59.92 4.20 -55.72 -13 -42.72
4 3755 37.5 -64.53 3.50 -61.04 -13 -48.04
5 4506 38.6 -62.71 4.38 -58.33 -13 -45.33
6 5257 42.1 -55.55 3.42 -52.13 -13 -39.13
7 6008 45.4 -53.65 3.00 -50.65 -13 -37.65
8 6759 47.3 -53.07 3.72 -49.36 -13 -36.36
9 7510 46.3 -65.41 412 -61.28 -13 -48.28

Remarks:

1. Emission Value (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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Appendix — Information on the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to

provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are accredited and
approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Linko EMC/RF Lab
Tel: 886-2-26052180
Fax: 886-2-26051924

Hsin Chu EMC/RF Lab/Telecom Lab
Tel: 886-3-6668565
Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

--- END -
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