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Bay Area Compliance Laboratories Corp.( Kunshan) Report No.: RKS170217001-00C

GENERAL INFORMATION
Product Description for Equipment under Test (EUT)
Manufacturer Shanghai Huace Navigation Technology LTD.
Tested Model LT600
Series Model LT600 WXYZ (WXYZ=0-9, a-z)
Product Type Data Collector
Dimension 235 mm(L) X 138 mm(W) X 30 mm(H)
Power Supply DC 3.8V from rechargeable battery or DC 5.0V from adapter

Adapter Information:

Model: EA1012AVRU-050

INPUT: 100-240Vac, 50/60Hz, 1.0A

OUTPUT: 5V, 2.4A

Note: The difference between tested model and series model was explained in the declaration letter.

*All measurement and test data in this report was gathered from production sample serial number: 20170122001.
(Assigned by BACL, Kunshan). The EUT was received on 2017-01-22.
Objective

This type approval report is prepared on behalf of Shanghai Huace Navigation Technology LTD. in
accordance with Part 2, Part 22-Subpart H and Part 27 of the Federal Communication Commission’s rules.

The objective is to determine the compliance of EUT with FCC rules for output power, modulation
characteristic, occupied bandwidth, and spurious emission at antenna terminal, spurious radiated emission,
frequency stability, and band edge.

Related Submittal(s)/Grant(s)

FCC Part 15.247 DSS/DTS, Part 15B JBP submissions with FCC ID: SY4-B01008.

Test Methodology

All tests and measurements indicated in this document were performed in accordance with the Code of
Federal Regulations Title 47 Part 2, Sub-Part J as well as the following parts:

Part 22 Subpart H - Public Mobile Services
Part 27 — Miscellaneous wireless communications services

Applicable Standards: TIA-603-D-2010.
All radiated and conducted emissions measurements were performed at Bay Area Compliance

Laboratories Corp. (Kunshan). The radiated testing was performed at an antenna-to-EUT distance of 3
meters.

FCC Part 27, FCC Part 22H Page 3 of 51




Bay Area Compliance Laboratories Corp.( Kunshan)

Report No.: RKS170217001-00C

Measurement Uncertainty

Item Uncertainty
AC Power Lines Conducted Emissions 3.19dB
RF conducted test with spectrum 0.9dB
RF Output Power with Power meter 0.5dB
30MHz~1GHz 6.11dB
Radiated emission 1GHz~6GHz 4.45dB
6GHz~18GHz 5.23dB
Occupied Bandwidth 0.5kHz
Temperature 1.0C
Humidity 6%

Test Facility

The test site A used by Bay Area Compliance Laboratories Corp. (Kunshan) to collect test data is located

on the No.248 Chenghu Road, Kunshan, Jiangsu province, China

Test site at Bay Area Compliance Laboratories Corp. (Kunshan) has been fully described in reports
submitted to the Federal Communication Commission (FCC). The details of these reports have been found
to be in compliance with the requirements of Section 2.948 of the FCC Rules on November 06, 2014. The
facility also complies with the radiated and AC line conducted test site criteria set forth in ANSI C63.4-

2014.

The Federal Communications Commission has the reports on file and is listed under FCC Registration No.:
815570. The test site has been approved by the FCC for public use and is listed in the FCC Public Access

Link (PAL) database.

FCC Part 27, FCC Part 22H
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Bay Area Compliance Laboratories Corp.( Kunshan) Report No.: RKS170217001-00C

SYSTEM TEST CONFIGURATION

Justification
The EUT was configured for testing according to TIA/EIA-603-D.

The final qualification test was performed with the EUT operating at normal mode.

Equipment Modifications

No modifications were made to the EUT.

Support Equipment List and Details

Manufacturer Description Model Serial Number

/ / / /

External I/0O Cable

Cable Description Shielding Type Length (m) From Port To

USB Cable Un-Shielding 0.8 EUT Adapter

Block Diagram of Test Setup

For Radiated Emissions for below 1GHz:

Broadband : AC Power
Antenna 1 CMU200/CMW500 Source
1
L e e e e e e e —————— o — = — — —
1
1 1
1 1
I I v
| 1 =
1 Adapter EUT | 2
1 1 ®
| 1 e
1 1
1 1
1 1

150 cm above Ground Plane

v

1.5 Meter

A
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Bay Area Compliance Laboratories Corp.( Kunshan) Report No.: RKS170217001-00C

For Radiated Emissions for above 1GHz:

AC Power
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Bay Area Compliance Laboratories Corp.( Kunshan) Report No.: RKS170217001-00C

SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result

§1.1307(b) & §2.1093 RF Exposure Information Compliance*

§2.1046; § 22.913; (a) §27.50(h) (2) RF Output Power Compliance
§2.1047 Modulation Characteristics Not Applicable

§ 2.1049; § 22.905; § 22.917; §27.53 Occupied Bandwidth Compliance

§ 2.1051; § 22.917 (a); §27.53 (m) Spurious Emissions at Antenna Terminal Compliance

§2.1053; § 22.917 (a); §27.53 (m) Spurious Radiated Emissions Compliance

§ 22.917 (a); §27.53 (m) Band Edge Compliance

§ 2.1055; § 22.355; §27.54; Frequency stability Compliance

Compliance*: Please refer to SAR report released by BACL, report number: RSH170303051-20B.

FCC Part 27, FCC Part 22H Page 7 of 51




Bay Area Compliance Laboratories Corp.( Kunshan)

Report No.: RKS170217001-00C

TEST EQUIPMENT LIST
Manufacturer Description Model Ni‘;;il?lr Cal:;):ta:ion C]Z)‘::L)li;‘;itzn
Radiated Emission Tes

Rohde & Schwarz EMI Test Receiver ESCI 100195 2016-11-25 | 2017-11-24
HP Signal Generator 8341B DE23437 2016-08-29 | 2017-08-28
Rohde & Schwarz Signal Analyzer FSIQ26 100048 2016-11-25 | 2017-11-24
Sunol Sciences Broadband Antenna JB3 A040914-1 2016-01-09 | 2019-01-08
Sunol Sciences Broadband Antenna JB3 A090314-2 2016-01-09 | 2019-01-08
ETS-LINDGREN Horn Antenna 3115 9311-4159 2016-01-11 | 2019-01-10
ETS-LINDGREN Horn Antenna 3115 6229 2016-01-11 | 2019-01-10
ETS-LINDGREN Horn Antenna 3116 00084159 2016-10-18 | 2019-10-17
ETS-LINDGREN Horn Antenna 3116 2516 2016-10-18 | 2019-10-17
Sonoma Instrunent Amplifier 330 171377 2016-12-12 | 2017-12-11
Narda Pre-amplifier OlglF OS 14820-0 2001270 2016-12-12 | 2017-12-11
Heatsink Required Amplifier 18 4%2“5\22_ 10 15964001009 | 2016-12-12 | 2017-12-11

Rohde & Schwarz Auto test Software EMC32 100361 / /
Haojintech Coaxial Cable Cable-1 001 2016-12-12 | 2017-12-11
Haojintech Coaxial Cable Cable-2 002 2016-12-12 | 2017-12-11
Haojintech Coaxial Cable Cable-3 003 2016-12-12 | 2017-12-11
MICRO-COAX Coaxial Cable Cable-4 004 2016-12-12 | 2017-12-11
MICRO-COAX Coaxial Cable Cable-5 005 2016-12-12 | 2017-12-11
MICRO-COAX Coaxial Cable Cable-7 007 2016-12-12 | 2017-12-11

RF Conducted Test
Rohde & Schwarz FSV40 Signal Analyzer FSV40 101116 2016-07-04 | 2017-07-03
Rohde & Schwarz Signal Analyzer FSIQ26 836131/009 2016-09-21 | 2017-09-20
UNIVERSAL RADIO
Rohde & Schwarz COMMUNICATION CMU200 110605 2016-11-25 | 2017-11-24
TESTER

s | o T o | PO | ongoan | o0
BACL Temperatare & Humidity BTH-150 30023 2016-10-10 | 2017-10-09
Huace RF Cable / / 2017-02-14 | 2018-02-13

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Kunshan) attests that all calibrations have
been performed in accordance to requirements that traceable to National Primary Standards and International System

of Units (SI).

FCC Part 27, FCC Part 22H
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Bay Area Compliance Laboratories Corp.( Kunshan) Report No.: RKS170217001-00C

FCC §1.1307(b) & §2.1093 - RF EXPOSURE INFORMATION

Applicable Standard
FCC§1.1307, §2.1093.

Test Result
Compliance, please refer to the SAR report: RSH170303051-20B.

FCC Part 27, FCC Part 22H Page 9 of 51




Bay Area Compliance Laboratories Corp.( Kunshan) Report No.: RKS170217001-00C

FCC §2.1047 - MODULATION CHARACTERISTIC

According to FCC § 2.1047(d) , Part 22H, Part 27 there is no specific requirement for digital modulation,
therefore modulation characteristic is not presented.

FCC Part 27, FCC Part 22H Page 10 of 51




Bay Area Compliance Laboratories Corp.( Kunshan) Report No.: RKS170217001-00C

FCC §2.1046; § 22.913 (a) §27.50(h) (2) - RF OUTPUT POWER

Applicable Standards

According to FCC §2.1046 and §22.913 (a), the ERP of mobile transmitters and auxiliary test transmitters
must not exceed 7 watts.

According to §27.50(h) (2) Mobile and other user stations. Mobile stations are limited to 2.0 watts EIRP.
All user stations are limited to 2.0 watts transmitter output power.

Test Procedure
Conducted method:

The RF output of the transmitter was connected to the CMW500/CMU200 through sufficient attenuation.

CMW500
EUT Attenuator CMU200

Test Data

Environmental Conditions

Temperature: 20~23 C
Relative Humidity: 48~52 %
ATM Pressure: 100.5~101.0kPa

The testing was performed by Chris Wang on 2017-03-16 to 2017-03-20.

FCC Part 27, FCC Part 22H Page 11 of 51




Bay Area Compliance Laboratories Corp.( Kunshan)

Report No

.- RKS170217001-00C

Conducted Power

Cellular Band (Part 22H)

Frequency ANBFEES UL Limit
Mode Channel (MHz) Power (dBm)
(dBm)
128 824.2 30.31 38.45
GSM 190 836.6 30.29 38.45
251 848.8 30.28 38.45
F Average Output Power L
requency dBm imi
Mode Channel ( )
@i1i7) 1 slot 2 slots 3 slots 4 slots i)
128 824.2 30.30 29.69 28.08 27.08 38.45
GPRS 190 836.6 30.29 29.62 27.96 26.87 38.45
251 848.8 30.28 29.57 27.81 26.76 38.45
¥ Average Output Power Limit
Mode Channel requency (dBm) 1mi
() 1 slot 2 slots 3 slots 4 slots {Isim)
128 824.2 23.77 22.81 20.68 19.54 38.45
EGPRS 190 836.6 23.67 22.67 20.58 19.42 38.45
251 848.8 23.46 22.45 20.29 19.15 38.45
Peak-to-average ratio (PAR)
Cellular Band
PAR Limit
Mode Channel (dB) (dB)
Low 2.23 13
GSM Middle 2.31 13
High 2.59 13
PAR Limit
Mode Channel (dB) (dB)
Low 2.44 13
EGPRS Middle 241 13
High 2.46 13

FCC Part 27, FCC Part 22H
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Bay Area Compliance Laboratories Corp.( Kunshan)

Report No.: RKS170217001-00C

Radiated Power

GSM Mode:
Frequenc Receiver | Turntable Rx Antenna _ Substituted Absolute Limit | Marein
quency Reading| Angle Height | Polar Submitted Cable [ Antenna | 1 ayel g
(MHz) (dBpV) | Degree m) | (H/V) Level loss Gain (dBm) (dBm) (dB)
(dBm) | (dB) | (dBd)
Cellular Band (Part 22H), Middle Channel
836.6 95.07 245 146 H 26.46 0.26 4.86 31.06 38.45 7.39
836.6 93.59 245 163 v 23.67 0.26 4.86 28.27 38.45 10.18
EDGE Mode:
Frequency Receiver [ Turntable Rx Antenna — (Siulést:)tlutecl : Absolute Limit | Margin
Reading | Angle | Heioht | Polar PUYTItted Lable [ Antenna | 7 eye]
(MHZ) (dBHV) Degree (Il’%) (H/V) Level loss Gain (dBm) (dBm) (dB)
(dBm) | (dB) (dBd)
Cellular Band (Part 22H), Middle Channel
836.6 90.09 245 182 H 21.48 0.26 4.86 26.08 38.45 12.37
836.6 87.14 245 157 \Y% 17.22 0.26 4.86 21.82 38.45 16.63
Note:

All above data were tested with no amplifier.

Absolute Level = Submitted Level - Cable loss + Antenna Gain

Margin = Limit- Absolute Level

FCC Part 27, FCC Part 22H
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Bay Area Compliance Laboratories Corp.( Kunshan)

Report No.: RKS170217001-00C

LTE Band 7
Maximum Output Power
Low Middle High ..

BanT(‘liiz dth ModTlfls;ﬁOIl Resource Block & RB offset Channel Channel Chaﬁnel (I(“ll];nl:lt)
(dBm) (dBm) (dBm)
RB Size=1, RB Offset=0 21.65 21.90 21.54
RB Size=1, RB Offset=12 21.56 21.78 21.42
RB Size=1, RB Offset=24 21.74 22.02 21.63
QPSK RB Size=12, RB Offset=0 21.05 21.28 20.86
RB Size=12, RB Offset=6 20.96 21.24 20.80
RB Size=12, RB Offset=11 21.15 21.39 20.93

sM RB Size=25, RB Offset=0 20.77 21.17 20.71 33.00

RB Size=1, RB Offset=0 21.43 21.73 21.37 '

RB Size=1, RB Offset=12 21.36 21.67 21.33
RB Size=1, RB Offset=24 21.55 21.78 21.45
16-QAM RB Size=12, RB Offset=0 21.03 21.19 20.72
RB Size=12, RB Offset=6 20.95 21.11 20.62
RB Size=12, RB Offset=11 21.13 21.23 20.81
RB Size=25, RB Offset=0 20.74 21.15 20.72
RB Size=1, RB Offset=0 21.25 21.46 21.18
RB Size=1, RB Offset=24 21.16 21.35 21.12
RB Size=1, RB Offset=49 21.29 21.57 21.22
QPSK RB Size=25, RB Offset=0 20.57 20.96 20.67
RB Size=25, RB Offset=12 20.45 20.85 20.57
RB Size=25, RB Offset=24 20.65 21.00 20.78

1OM RB Size=50, RB Offset=0 20.67 20.96 20.63 33.00
RB Size=1, RB Offset=0 21.12 21.38 21.05
RB Size=1, RB Offset=24 21.03 21.31 20.94
RB Size=1, RB Offset=49 21.17 21.49 21.14
16-QAM RB Size=25, RB Offset=0 20.73 21.03 20.79
RB Size=25, RB Offset=12 20.62 20.97 20.67
RB Size=25, RB Offset=24 20.82 21.09 20.83
RB Size=50, RB Offset=0 20.75 21.17 20.84

FCC Part 27, FCC Part 22H
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Bay Area Compliance Laboratories Corp.( Kunshan)

Report No.: RKS170217001-00C

Test Test Low DA High Limit
Bandwidth | Modulation Resource Block & RB offset | Channel Channel Channel (dBm)
(dBm) (dBm) (dBm)
RB Size=1, RB Offset=0 21.43 21.78 21.37
RB Size=1, RB Offset=37 21.40 21.74 21.28
RB Size=1, RB Offset=74 21.54 21.91 21.48
QPSK RB Size=36, RB Offset=0 21.24 21.52 21.31
RB Size=36, RB Offset=18 21.12 21.40 21.26
RB Size=36, RB Offset=37 21.36 21.60 21.39
15M RB Size=75, RB Offset=0 21.54 21.88 21.64 13.00
RB Size=1, RB Offset=0 21.72 21.95 21.43
RB Size=1, RB Offset=37 21.65 21.84 21.39
RB Size=1, RB Offset=74 21.76 22.03 21.51
16-QAM RB Size=36, RB Offset=0 21.27 21.64 21.34
RB Size=36, RB Offset=18 21.19 21.53 21.28
RB Size=36, RB Offset=37 21.34 21.72 21.40
RB Size=75, RB Offset=0 21.04 21.37 21.15
RB Size=1, RB Offset=0 21.86 22.09 21.76
RB Size=1, RB Offset=49 21.83 21.97 21.66
RB Size=1, RB Offset=99 21.99 22.17 21.83
QPSK RB Size=50, RB Offset=0 21.42 21.87 21.35
RB Size=50, RB Offset=24 21.35 21.74 21.31
RB Size=50, RB Offset=49 21.55 21.92 21.44
RB Size=100, RB Offset=0 21.24 21.54 21.36
20M . 33.00
RB Size=1, RB Offset=0 21.76 22.04 21.85
RB Size=1, RB Offset=49 21.73 22.00 21.77
RB Size=1, RB Offset=99 21.84 22.10 21.89
16-QAM RB Size=50, RB Offset=0 21.42 21.64 21.32
RB Size=50, RB Offset=24 21.31 21.56 21.24
RB Size=50, RB Offset=49 21.49 21.75 21.39
RB Size=100, RB Offset=0 21.13 21.36 21.17
Peak-to-average ratio (PAR)
Test Low Middle High
Test Modulation Bandwidth Channel Channel Channel Limit(dB)
(dB) (dB) (dB)
1 RB 10.25 10.91 10.85 13.00
QPSK 20M
100 RB 9.51 9.00 9.25 13.00
1 RB 10.83 10.72 10.74 13.00
16-QAM 20M
100 RB 10.27 10.55 10.07 13.00

FCC Part 27, FCC Part 22H
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Bay Area Compliance Laboratories Corp.( Kunshan)

Report No.: RKS170217001-00C

EIRP:
QPSK
Frequency | Receiver | TurnTable | Rx Antell)mla — dSuszti:)lllted Absolute Limit
(MHz) Reading Angle Height ((I)_Ia/r uLIeI:::e lzsse An‘tenna I&f];"el (dBm)
(dBpV) Degree (cm) V) (dBm) (dB) Gain(dB) | (dBm)
Band 7 middle channel SM
2535.00 79.28 137 126 H 12.50 2.30 9.10 19.30 33
2535.00 84.50 314 172 A% 16.80 2.30 9.10 23.60 33
Band 7 middle channel 10M
2535.00 78.71 169 146 H 11.90 2.30 9.10 18.70 33
2535.00 84.17 2 193 A" 16.50 2.30 9.10 23.30 33
Band 7 middle channel 15M
2535.00 78.09 84 168 H 12.40 2.60 9.30 19.10 33
2535.00 84.06 308 123 A% 16.10 2.60 9.30 22.80 33
Band 7 middle channel 20M
2535.00 77.95 272 210 H 12.20 2.60 9.30 18.90 33
2535.00 84.32 228 201 \% 16.40 2.60 9.30 23.10 33
16QAM
Frequency | Receiver | TurnTable | Rx Antell)mla — dSub(sjtiLt;ted Absolute Limit
(MHz) Reading Angle Height ((I)_Ia/r uL::,lge lzsse An.tenna E;fsvel (dBm)
(dBpV) Degree (cm) V) (dBm) (dB) Gain(dB) | (dBm)
Band 7 middle channel 5SM
2535.00 79.12 251 136 H 13.40 2.60 9.30 20.10 33
2535.00 82.9 180 182 \Y% 15.00 2.60 9.30 21.70 33
Band 7 middle channel 10M
2535.00 76.25 238 192 H 10.50 2.60 9.30 17.20 33
2535.00 83.62 25 207 \Y 15.70 2.60 9.30 22.40 33
Band 7 middle channel 15M
2535.00 76.75 39 246 H 9.50 2.60 9.30 17.70 33
2535.00 83.1 97 109 \Y% 15.20 2.60 9.30 21.90 33
Band 7 middle channel 20M
2535.00 78.14 344 182 H 12.40 2.60 9.30 19.10 33
2535.00 81.75 174 163 \% 13.80 2.60 9.30 20.50 33
Note:

All above data were tested with no amplifier
Absolute Level = Submitted Level - Cable loss + Antenna Gain
Margin = Limit- Absolute Level

FCC Part 27, FCC Part 22H
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Bay Area Compliance Laboratories Corp.( Kunshan) Report No.: RKS170217001-00C

FCC §2.1049, §22.917, §22.905 & §27.53 - OCCUPIED BANDWIDTH

Applicable Standards

FCC 47 §2.1049, §22.917, §22.905 and §27.53.

Test Procedure

The RF output of the transmitter was connected to the simulator and the spectrum analyzer through
sufficient attenuation.

The resolution bandwidth of the spectrum analyzer was set at 5 kHz (Cellular /PCS) & 100 kHz (WCDMA)
and the 26 dB & 99% bandwidth was recorded.

EUT Splitter Signal Analyzer

CMW500/
CMU200

Test Data

Environmental Conditions

Temperature: 20~23 C
Relative Humidity: 48~52 %
ATM Pressure: 100.5~101.0kPa

The testing was performed by Chris Wang on 2017-03-16 to 2017-03-20.
EUT operation mode: Transmitting

Test Result: Compliance. Please refer to the following tables and plots.

Cellular Band (Part 22H)

Mode Frequency 99% Occupied Bandwidth 26 dB Emission Bandwidth
(MHz) (kHz) (kHz)
GSM(GMSK) 836.6 246.02 318.40
EGPRS(8PSK) 836.6 244.57 321.30
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Cellular Band (Part 22H)

99% Occupied & 26 dB Emissions Bandwidth for GSM (GMSK) Mode

Spectrum n%:

Ref Level 38.00 dem  Offset 8.00 dB & RBW 5 kHz

= ALt 40dB  SWT 379.1 ps @ VBW 10 kHz Mode Auto FFT
@ 1Pk Max
D1[1] -0.52 dB)
— 318.40 kHz|
—
D1 29.360 dBm Occ Bw 246.020260492 kHz|
M1[1] 3.47 dBm
20 dem - . 836.44230 MHz,
10 dem ;rr
uy hy
Dz 3.360 dBm
0 dem /J L
-10 dBm et
/ \\
| 20 dprm— E——
-30 dBm
-40 dBm
-50 dBm
-60 dBm
CF 836.6 MHz 691 pts Span 1.0 MHz
][ Measuring... .lllllll' “ 2“;;33210;3 @

Date: 20.MAR.2017 13:31:30

99% Occupied & 26 dB Emissions Bandwidth for EGPRS(8PSK) Mode

Spectrum n%;:

Ref Level 38.00 dBm Offset 2.00 dé & RBW 5 kHz

o att 40de SWT 379.10s @ VBW 10kHz Mode Auto FFT
@ 1Pk Max
D1[1] -0.51 dB|
30de 321.30 kHz|
m D1 28270 dBm T Occ By 244.573082489 kHz;
/JJ\P/J Mi[1] 2.53 dBm
836.44080 MHz|
20 dBm }}; \Ti
10 dBm
o Y
D2 2270 d8
0 dBm m //f” “\
-10 dBm: N/f/_/
| —] \‘—-——R_‘
| 20 dbrm——
-30 dBm
-40 dem:
50 dBm
-A0 dBm:
CF 836.6 MHz 691 pts Span 1.0 MHz
I Measuring...  WUMMLLCED 20052017 p

Date: 20.MAR.2017 14:04:10

FCC Part 27, FCC Part 22H Page 18 of 51




Bay Area Compliance Laboratories Corp.( Kunshan) Report No.: RKS170217001-00C

LTE Band 7:
99% Occupied 26 dB
Test Modulation Test Bandwidth Test Channel Bandwidth Bandwidth

MHz MHz

M 4.549 5.271

10M 9.018 9.659

PSK Middl

Q 15M radie 13.647 14910
20M 18.036 19.559

M 4.549 5.070

10M 8.978 9.820

16-QAM Middle

15M 13.587 14.970
20M 18.036 19.639

QPSK (5.0 MHz) - 99% Occupied Middle channel

Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl 16.71 dBm VBW 300 kHz

34 dBm 2.53472946 GHz Swr 5 s Uni t dBm

30} 14 dB| O fset Yal[T1] 16. 71 dBn)

2.53472946 GHz

fe: 4.54909820 Mz

20 T T T TI] S aBr

WWMW% 2.53270541 GHz

-
10 vlzﬁ“ rh Y21 d.39 dB
/ \ 2.53725451 GHz
0 »/ \
7 Vi

- 20
- 30
- 40
- 50
- 60
- 66

Center 2.535 GHz 1 WHz/ Span 10 MHz

Dat e: 16. MAR 2017 10: 21: 11

FCC Part 27, FCC Part 22H
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Bay Area Compliance Laboratories Corp.( Kunshan) Report No.: RKS170217001-00C

16-QAM (5.0 MHZz) - 99% Occupied Middle channel

Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl 16.30 dBm VBW 300 kHz
34 dBm 2.53360721 GHz SwWr 5 s Uni t dBm
34
3014 dB| O fset vail[Ta 16. 30 dBry gy
2.53360721 GHz
OPH 4.54909820 Mz
20| T T T TI] g, 16 dBr
A A Al l 2.53270541 GHz
10 TK‘\ & uL"T ’Nl[?ru 4. 83 dBr
;’ 2.53725451 GHz
ofu 1VA
10 kﬁf( l\w‘u
,ZOW
-30
- 40
-50
-60
- 66
Center 2.535 GHz 1 WVHz/ Span 10 MHz
Dat e: 16. MAR 2017 10: 24: 52
o . .
QPSK (10.0 MHZz) - 99% Occupied Middle channel
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl 12.10 dBm VBW 300 kHz
34 dBm 2.53269539 GHz swr 5 s Uni t dBm
4
30} 14 dB| OFfset vilrT1) 12.10 degoy
2.53269539 GHz
OPH 9. 01803607 Mz
20 TT [ TI] T dBr
1 2.53049098 GHz
10 Toted Lk A AAT, ApsbAA A An p MaAinad T2 5T 1] 7.31 dBr
VA M) o ARSI
T 2.53950902 GHz
o] SRV 1MA

b \

- 30|
- 40|
- 50
- 60
- 66l
Center 2.535 GHz 2 MHz/ Span 20 MHz
Dat e: 16. VAR 2017 10: 22: 49
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Bay Area Compliance Laboratories Corp.( Kunshan)

Report No.: RKS170217001-00C

16-QAM (10.0MHz) - 99% Occupied Middle channel

Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl 12.21 dBm  VBW 300 kHz
34 dBm 2.53822645 GHz swr 5 ns Uni t dBr
24
30|14 dB| O fset vilrT1 12.21 dBr
2.53822645 GHz =
ory 8. 97795591 Mz
20 T TI] 904 dBr
1 2.53053106 GHz
T1 1.
19 TRy SVRETTITA VN 7 REE 24_de
[ 2.53950902 GHz
olzts 1VA
- 10| } g
20| v
e A4 VY
- 30)
- 40|
-50)
- 60|
- 66

Dat e:

Center 2.535 GHz

16. MAR. 2017

2 MHz/ Span 20 MHz

10: 24: 20

QPSK (15.0 MHz) - 99% Occupied Middle channel

Marker 1 [T1] RBW 300 kHz  RF Att 30 dB
Ref Lvl 16.57 dBm  VBW 1 Mz
34 dBm 2.53280561 GHz swr 5 ms Uni t dBn
4
30} 14 dB| OFfset vilrT1) 16.57 degory
2.53280561 Gz
oPy 13. 64729459 Mz
20 . T [ TIT 1. 09 dbBr
TYPJW,WM AN AU, 2.52817635 Gz
10 VT T1] 1Q. 94 dBr
/ \{ 2.54182365 GHz|
of e 1MA
- 10| ,[ \

- 20|

W

- 30|

- 40|

- 50

- 60

- 66l

Dat e:

Center 2.535 GHz

16. MAR. 2017

3 MHz/ Span 30 Mz

11: 34: 52

FCC Part 27, FCC Part 22H
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16-QAM (15.0 MHz) - 99% Occupied Middle channel

Marker 1 [T1] RBW 300 kHz RF Att 30 dB
® Ref Lvl 15.41 dBm VBW 1 Mz
34 dBm 2.53160321 GHz swr 5 ns Uni t dBr
a4

30|14 dB| O fset valrT1 19. 41 dBr A

2.53160321 GHz

ory 13. 58717435 Mz

20 T TI] 1065 dBr

66 dBr

1 S
/ 1

il e

ww M A l/\( 2.52823647 GHz
T2 ¥or1] 7.66

~
4l
IS
B
®
N
@
o
a
N

- 20

- 30|

- 40|
- 50
- 60|
- 66
Center 2.535 GHz 3 MHz/ Span 30 MHz
Dat e: 16. MAR. 2017 10: 25: 44
QPSK (20.0 MHZ) - 99% Occupied Middle channel
Marker 1 [T1] RBW 300 kHz RF Att 30 dB
®Ref Lvi 14.62 dBm VBW 1 MHz
34 dBm 2.52942886 GHz SWIr 5 ns Uni t dBmr
)
30 14 dB[ O fset valrTi] 14. 62 dBr =
2.52942886 GHz|
OPH 18. 03607214 MHz|

20 TT [ TI] 9776 dBr

I 2.52598196 GHz
10 ™ nph Lol W%ZTH d.31 dBr

54401804 GHz

g %U“\WWW

- 30|

- 40|

- 50

- 60

- 66l

Center 2.535 GHz 4 MHz/ Span 40 Mz

Dat e: 16. VAR 2017 10:56: 15
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16-QAM (20.0 MHz) - 99% Occupied Middle channel

Marker 1 [Ti1] RBW 300 kHz RF Att 30 dB
Ref Lvl 14.16 dBm  VBW 1 Mz
34 dBm 2.53992986 GHz Swr 5 ms Uni t dBn
a4
30|14 dB| O fset valrT1 14. 16 dBr A
2.53992986 GHz
ory 18. 03607214 M|
20 . T TI] 17 aBr
1 2.52598196 GHz
10 WWWW;M@% 472 de
/ 2.54401804 GHz
olzts 1VA
10 (M/ \M
'ZOW W
- 30
- 40
-50
- 60
- 66
Center 2.535 GHz 4 MHz/ Span 40 MHz
Dat e: 16. MAR 2017  10: 26: 07
QPSK (5.0 MHz) - 26 dB Bandwidth, Middle channel
Marker 1 [T1 ndB] RBW 100 kHz RF Att 30 dB
Ref Lvl ndB 26.00 dB VBW 300 kHz
34 dBm BW  5.27054108 Mz Swr 5 s Uni t dBm
4
30 14 dB| Of f set YilrT11] 14. 76 dBr =
2.53318637 GHz
ndf 26. 00 dB
20 T B 527054108 Mg
vTi [T1] 11. 33 dBr
W\MM”\.AM,J“ '\“'\M/\H\-
10 /I\AW M 2.53240481 GHz,
VTR | T1] -11. 25 dBr
2.53767535 GHz
of L Y’

J .

- 20|

- 30|

- 40|

- 50

- 60

- 66|

Center 2.535 GHz 1 WHz/ Span 10 MHz

Dat e: 31. VAR 2017 09:27:33
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Bay Area Compliance Laboratories Corp.( Kunshan)

Report No.: RKS170217001-00C

16-QAM (5.0 MHz) - 26 dB Bandwidth, Middle channel

Marker 1 [T1 ndB] RBW 100 kHz RF Att 30 dB
Ref Lvl ndB 26.00 dB VBW 300 kHz
34 dBm BW  5.07014028 Mz swr 5 ns Uni t dBr
34
30|14 dB| O fset valrTag 16. 71 dBr A
2.53490982 GHz
ndH 26. 00 dB
20 ps B 5. 07014028 Mz
WMAWWMWM [ T1] 1. 78 dBr
10 fd‘t W\ 2.53244489 GHz
VT \T1] -7.88 dBr
2.53751503 GHz
[ ERVINS 1NVA
-10 L'V\,'\
lf WMM
-30
- 40
-50
-60
- 66
Center 2.535 GHz 1 MHz/ Span 10 MHz
Dat e: 16. MAR 2017 13: 04: 56
. .
QPSK (10.0 MHz) - 26 dB Bandwidth, Middle channel
Marker 1 [T1 ndB] RBW 100 kHz RF Att 30 dB
Ref Lvl ndB 26.00 dB VBW 300 kHz
34 dBm BW  9.65931864 Mz swr 5 s Uni t dBm
4
30} 14 dB| OFfset vilrT1) 12.99 degoy
2.53313627 GHz
ndg 00 dB
20 B 9 65931864 Wz
i3 VTl [T1] -13. 44 dBr
10 ﬂWMV]{WWW“\M oAy, 2.53017034 GHz
VT T1] 13. 29 dBr
2. 53982966 GHz
o] SRV 1MA
b N/tf( \b\v\,\,
20l thk)lﬂ»\)IW MWIM
SN
-30
- 40
-50
- 60
- 66l

Center 2.535 GHz

Dat e: 16. MAR. 2017

13: 05: 51

Span 20 Mz
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Bay Area Compliance Laboratories Corp.( Kunshan)

Report No.: RKS170217001-00C

16-QAM (10.0MHz) - 26 dB Bandwidth, Middle channel

Marker 1 [T1 ndB] RBW 100 kHz  RF Att 30 dB
Ref Lvl ndB 26.00 dB VBW 300 kHz
34 dBm BW  9.81963928 Mtz swr 5 s Uni t dBm
34
0|14 dE[ O fset vilrT1 1200 ded oy
2.53261523 GHz
ndH 26. 00 dB
20 B 9. 81963928 Mz
L VTl [T1] -13.51 dBr
10 MMAA@MAAWM&MMK 2.53013026 Gz
VT | T1) -12.02 dBr
2.53994990 GHz|
[ ETVNY 1VA
- 10| I( M\Tiw
e Wy
- 30|
- 40|
- 50
- 60|
- 66
Center 2.535 GHz 2 MHz/ Span 20 MHz
Dat e: 16. MAR 2017 13: 05: 17
. .
QPSK (15.0 MHz) - 26 dB Bandwidth, Middle channel
Marker 1 [T1 ndB] RBW 300 kHz  RF Att 30 dB
Ref Lvl ndB 26.00 dB VBW 1 Mz
34 dBm BW  14.90981964 Mz SWI 5 ms Uni t dBm
4
30} 14 dB| OFfset vilrT1) 17.38 dBgoy
2.53533066 GHz|
nd§ 26.00 dB
20 : B 1490981964 VFz
//WMWWWW/\{ T1] -d.22 der
10l 2.52757515 GHz|

N
4
IS
N
I
@

VT (| T1] -8.77 dBr
497 GHz
of e 1MA

f L

WWWW

- 20|

- 30|

- 40|

- 50

- 60

- 66l

Center 2.535 GHz 3 MHz/ Span 30 Mz

Dat e: 16. VAR 2017 13: 02: 57
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16-QAM (15.0 MHz) - 26 dB Bandwidth, Middle channel

Marker 1 [T1 ndB] RBW 300 kHz RF Att 30 dB
® Ref Lvl ndB 26.00 dB VBW 1 Mz
34 dBm BW 14.96993988 Mz Swr 5 s Uni t dBr
34
30|14 dB| O fset vilrT1 17. 77 dBr A
2.54080160 GHz
ndH 26. 00 dB
20 BW 1496993988 W]
/\AWWWWW T1] -g.70 dBr
10 Mﬁ 2.52757515 GHz
v [|T1] -7.90 dBr
2.54254509 GHz
o IR 1NVA

W s Sk

- 20|

- 30|

- 40|

- 50

- 60

- 66|

Center 2.535 GHz 3 MHz/ Span 30 MHz

Dat e: 16. MAR 2017 13:04: 26

QPSK (20.0 MHz) - 26 dB Bandwidth, Middle channel

Marker 1 [T1 ndB] RBW 300 kHz  RF Att 30 dB
Ref Lvl ndB 26.00 dB VBW 1 Mz
34 dBm BW 19.55911824 Mz swr 5 ms Uni t dBr
4
30} 14 dB| OFfset vilrT1) 18.56 dergoy
2.53904810 GHz|
ndfg 26. 00 dB
20 B 19. 55911 4 VHZ
]’J P ,‘;WMW\\ T1] -1d. 30 dBr
10| 2. 52526052 GHz|

N

VT (| T1] -1Q. 56 dBr
54481964 GHz|
o 1MA

I \

MWW WW

- 20|

- 30|

- 40|

- 50

- 60

- 66l

Center 2.535 GHz 4 MHz/ Span 40 Mz

Dat e: 16. VAR 2017 13: 03: 30
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16-QAM (20.0 MHz) - 26 dB Bandwidth, Middle channel

Marker 1 [T1 ndB] RBW 300 kHz RF Att 30 dB
Ref Lvl ndB 26.00 dB VBW 1 Mz
34 dBm BW 19. 63927856 Mz Swr 5 s Uni t dBr
34
30|14 dB| O fset valrTag 19. 59 dBr

2.54353707 GHz|
ndg 26. 00 dB
19,639 56 NHZ|

NW«MNNWMM,L& T1] -11. 55 dBr
10| K

20|

2.52518036 GHz|
T1] -11. 28 dBr

54481964 GHz|

N

- 20|

- 30|

- 40|

- 50

- 60

- 66|

Center 2.535 GHz 4 MHz/ Span 40 MHz

Dat e: 16. MAR 2017 13:03:57
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FCC § 2.1051; § 22.917 (a);§27.53 (m) SPURIOUS EMISSIONS AT
ANTENNA TERMINALS

Applicable Standards

FCC §2.1051, §22.917(a) and §27.53(m).

The spectrum was to be investigated to the tenth harmonics of the highest fundamental frequency as
specified in § 2.1051.

Test Procedure

The RF output of the transceiver was connected to a spectrum analyzer and simulator through appropriate

attenuation. The resolution bandwidth of the spectrum analyzer was set at 1MHz. Sufficient scans were
taken to show any out of band emissions up to 10™ harmonic.

EUT Splitter Signal Analyzer

CMW500/
CMU200

Test Data

Environmental Conditions

Temperature: 20~23 C
Relative Humidity: 48~52 %
ATM Pressure: 100.5~101.0kPa

The testing was performed by Chris Wang on 2017-03-16 to 2017-03-21.

Please refer to the following plots.
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Cellular Band (Part 22H)

30 MHz - 1 GHz (GSM Mode)

Spectrum n%:

Ref Level 38.00 dBm  Offset 2.00 dB @ RBW 100 kHz
| Att 40 dB SWT 9.7 ms @ YBW 300 kHz  Mode Auto Sweep
@ 1Pk Max

M1[1] -37.36 dBm|
844.90 MHz|
30 dBm

20 dem K

10 dBem

0 dBm

-10 dBm

D1 -13.000 dBrm

-20 dBm
20 dam Fundamental test
1
-40 dBm XW
T it b A L L, bbb g
-50 dem
-50 dBm
Start 30.0 MHz 691 pts Stop 1.0 GHz
m— ——r
} [ Measuring...  JERCRRNRN zlig::.lzgr:;; y

Date: 21.MAR.2017 15:19:02

1 GHz - 10 GHz (GSM Mode)

Spectrum :%:

Ref Level 28.00 dBm Offset 8.00 dB @ RBW 1 MHz

|& Att 30dB SWT 36 ms @ YBW 3 MHz Mode auto Sweep
@ 1Pk Max

M1[1] -26.52 dBm|
1.6710 GHz|
20 dBm

10 dBm

0 dBrn

-10 dBm

D1 -13.000 derm

-20 dBm

M1
A

-30 dém)

-40 dBm| wjﬂd,«u . PPN ) [rurat—sith) o |
1 R i i o g T R T v
L. it bl

-50 dBm

-60 dem

-70 dBm
Start 1.0 GHz 691 pts

Stop 10.0 GHz

H Measuring... [ ERRNRRNN G st )
ETE %

Date: 20.MAR.2017 13:40:20
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LTE Band 7(QPSK was the worst):

30 MHz - 1 GHz (5.0 MHz, Middle Channel)

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -75.54 dBm  VBW 300 kHz
14 dBm 751. 18236473 MHz SWI 245 ns Uni t dBm
14
10} 14 dB| OFfset Yal[Ta] -78. 54 dEnj gy
741. 18236473 M|
o
- 10|
- 20| L 1RM
D1 -25 dBm
- 30)
- 40)
-50)
- 60|
-70)
1
| ]| N:HWLIM:
- 86l
Start 30 Mz 97 MHz/ Stop 1 GHz
Dat e: 16. VAR 2017 14:05: 09
.
1 GHz - 3 GHz (5.0 MHz, Middle Channel)
Marker 1 [T1] RBW 1 Mz RF Att 40 dB
Ref Lvl -33.57 dBm  VBW 3 Mz
42 dBm 2.67134269 GHz swr 5 ms Uni t dBn
42,
T4—dBl-OFfset YT 3357 aE gy
2.67134269 GHz
30
20
10 \ 2
1MAX 1R
0
- 10|
- 20|
DL -25 dBm
- 30) L T
ol YA Al AL Fundamental test
LY LA AL
- 40|
-50)
- 58]
Start 1 GHz 200 MHz/ Stop 3 GHz
Dat e: 16. MAR 2017 14: 06: 39
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3 GHz - 26 GHz (5.0 MHz, Middle Channel)

Marker 1 [T1] RBW 1 Mz RF Att 10 dB
Ref Lvl -50. 44 dBm VBW 3 Mz
14 dBm 5.02805611 GHz SWr 130 ns Uni t dBr
14
10l 14 dB O fset vi|[T1] -50. 44 dBr A
5.02805611 GHz
0
-10
- 20| 1RV
| D1 -25 dBm
-30
- 40
1
-50
- 60
;_I'U_J'M A LN LR I\N—\[‘——\I\r‘l‘\j\nuu_'\m\_l_m_r\f‘\j
-70
-80
- 86
Start 3 GHz 2.3 GHz/ Stop 26 GHz
Dat e: 16. MAR 2017  14: 08: 09
.
30 MHz - 1 GHz (10.0 MHz, Middle Channel)
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -75.54 dBm VBW 300 kHz
14 dBm 123. 30661323 Mz SWI 245 ns Uni t dBm
14
10 14 dB[ O fset valrTi] -74. 54 dBr =
143. 30661323 Mz
0
-10
- 20| 1 1RV

D1 -2§5 dBm

- 30|

- 40|

- 50

- 60

- 70|

Start 30 Miz 97 MHz/ Stop 1 Gz

Dat e: 16. VAR 2017 14:05:31
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1G Hz - 3 GHz (10.0 MHz, Middle Channel)

Marker 1 [T1] RBW 1 MHz RF Att 40 dB
Ref Lvl -32.74 dBm VBW 3 MHz
42 dBm 2.65130261 GHz sSwr 5 nms Uni t dBm
42,
B fset VI TI] 3 4(1H|n

2.65130261 GHz

30|

20|

1MAX \ 1RV
0]

- 10|

- 20|
-D1 - 25 dBm l

- 30|

Fundamental test

- 40|
- 50|
- 58]
Start 1 GHz 200 MHz/ Stop 3 GHz
Dat e: 16. MAR. 2017 14:07: 06
3 GHz - 26 GHz (10.0MHz, Middle Channel)
Marker 1 [T1] RBW 1 Mz RF Att 10 dB
®Ref Lvi -52.62 dBm VBW 3 MHz
14 dBm 5. 02805611 GHz S 130 ns Uni t dBm
14
10} 14 dB| OFfset vilrT1) -52. 62 dEnj gy
5. 02805611 GHz|
o]
- 10|
20 1 1RV
D1 -25 dBm
- 30|
- 40|

- 50

T
_NJ N WY U Yy SR Y | PR ST

- 70|

- 80

Start 3 Gz 2.3 GHz/ Stop 26 Gz

Dat e: 16. VAR 2017 14:08: 32
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30 MHz - 1 GHz (15.0 MHz, Middle Channel)

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -75.54 dBm VBW 300 kHz
14 dBm 626. 77354709 Mz SWI 245 s Uni t dBr
14
10l 14 dB O fset vi|[T1] -75.54 dBr A

646. 77354709 Mz

- 10|

P Y| VIS 1RV

-D1 - 25 dBm

- 30|

- 40|

- 50

- 60

- 70|

- S il

Start 30 MHz 97 MHz/ Stop 1 GHz

Dat e: 16. MAR 2017 14:05: 47

1 GHz - 3 GHz (15.0 MHz, Middle Channel)

Marker 1 [T1] RBW 1 Mz RF Att 40 dB
®Ref Lvi -32.74 dBm VBW 3 Mz
42 dBm 2.67134269 GHz Swr 5 s Uni t 1=
42 ———
H—dBSffset VI TII 57 7F dEn gy

2.67134269 GHz|

30|

20|

10|

- 10|

- 20|

D1 -25 dBm

-39 il T Fundamental test

A AN ') A,
_MW-W J_lw“' W WWNTY W WW
- 40|
- 50
- 58|
Start 1 GHz 200 MHz/ Stop 3 Gz
Dat e: 16. VAR 2017 14:07: 27
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3 GHz - 26 GHz (15.0 MHz, Middle Channel)

Marker 1 [T1] RBW 1 Mz  RF At 10 dB
Ref Lvl -52.02 dBm  VBW 3 Mz
14 dBm 5.07414830 GHz SWr 130 ms Uni t dBn
14
10l 14 dB O fset vi|[T1] -52. 02 dBr A
5.07414830 GHz|
o]
- 10|
P Yo| IRV 1RV
-D1 - 25 dBm
- 30|
- 40|
- 50 1
- 60| I
U‘_UJLJJM [} AU r\l—"—l—’\m\ﬁj\nuu—'\m_umnf'\]
- 70|
- 80
- 86
Start 3 Gz 2.3 GHz/ Stop 26 GHz
Dat e: 16. MAR 2017 14: 08: 54
.
30 MHz - 1 GHz (20.0 MHz, Middle Channel)
Marker 1 [T1] RBW 100 kHz  RF Att 10 dB
Ref Lvl -75.54 dBm  VBW 300 kHz
14 dBm 210. 78156313 Mz SWI 245 ns Uni t dBn
14
10} 14 dB| OFfset Yal[Ta] R
210. 78156313 MHz
o]
- 10|
- 20| 1 1RV

D1 -2§5 dBm

- 30|

- 40|

- 50

- 60

- 70|

- 80

Start 30 Miz 97 MHz/ Stop 1 Gz

Dat e: 16. VAR 2017 14: 06: 02
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1 MHz - 3 GHz (20.0 MHz, Middle Channel)

Marker 1 [T1] RBW 1 MHz RF Att 40 dB
Ref Lvl -33.57 dBm VBW 3 MHz
42 dBm 2.65130261 GHz sSwr 5 s Uni t dBm
42
H—dBrof-fset YI[TTI] - 33. 57 dBr
2.65130261 GHz n
30|
20|
10|
1VAX \ 1RV
0
- 10|
.29 /
-D1 - 25 dBm , ‘
A
T WMMNW 'uu'-”“-‘-\
LY
- 40|
- 50)
- 58]
Start 1 GHz 200 MHz/ Stop 3 Gz
Dat e: 16. MAR 2017 14:07: 46
.
3 GHz - 26 GHz (20.0 MHz, Middle Channel)
Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -52.94 dBm VBW 3 Mz
14 dBm 5.02805611 GHz swr 130 ns Uni t dBm
14
10} 14 dB| OFfset Yal[Ta] -52. 94 dEny gy
5.02805611 GHz|
0
- 10|
- 20| 1 1R
D1 -2§5 dBm
- 30|
- 40|
- 50| 2
Y
- 60|
e L JUNLUW M_r\_MMJ‘\A.M_HJ_U\A_MIU\J'U'\.{
- 70|
- 80|
6|
Start 3 Gz 2.3 GHz/ Stop 26 Gz
Dat e: 16. VAR 2017 14:09: 10

Fundamental test
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FCC § 2.1053; § 22.917 (a); §27.53 (m) SPURIOUS RADIATED EMISSIONS

Applicable Standards
FCC § 2.1053, §22.917(a) and § 27.53(m)

Test Procedure

The transmitter was placed on a wooden turntable, and it was transmitting into a non-radiating load which
was also placed on the turntable.

The measurement antenna was placed at a distance of 3 meters from the EUT. During the tests, the antenna
height and polarization as well as EUT azimuth were varied in order to identify the maximum level of
emissions from the EUT. The test was performed by placing the EUT on 3-orthogonal axis.

The frequency range up to tenth harmonic of the fundamental frequency was investigated.

Remove the EUT and replace it with substitution antenna. A signal generator was connected to the
substitution antenna by a non-radiating cable. The absolute levels of the spurious emissions were measured
by the substitution.

Spurious emissions in dB = 10 Ig (TX pwr in Watts/0.001) — the absolute level

Spurious attenuation limit in dB =43 + 10 Log;, (power out in Watts)

Test Data

Environmental Conditions

Temperature: 20~23 C
Relative Humidity: 48~52 %
ATM Pressure: 100.5~101.0kPa

The testing was performed by Chris Wang on 2017-03-16 to 2017-03-20.
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Test mode: Transmitting (Pre-scan with Low, Middle, High channel, and the worse case data as below)

30 MHz ~ 10 GHz:

Cellular Band (Part 22H)

. Rx Antenna Substituted
Frequency %z:siliv: ' Tlggt?s le . Submitted | Cable | Antenna Ati?;te Limit | Margin
MHD | GBuVy | Degree | (um | vy | Level | Loss | Gain | (gpp) | (@Bm)  @B)
(dBm) | (dB) | (dB)
GSM Mode, Middle channel
225.03 34.18 112 241 H -68.94 0.15 2.90 -66.19 -13 53.19
225.03 33.32 215 159 A\ -74.10 0.15 2.90 -71.35 -13 58.35
1673.20 38.96 28 128 H -71.20 0.39 8.48 -63.11 -13 50.11
1673.20 38.75 64 210 A\ -73.34 0.39 8.48 -65.25 -13 52.25
2509.80 45.51 180 208 H -65.40 0.49 10.09 -55.80 -13 42.80
2509.80 45.46 188 180 A\ -66.16 0.49 10.09 -56.56 -13 43.56
Test mode: Transmitting in middle channel of QPSK mode of 20M bandwidth(wor st case)
LTE Band 7:
Frequency l;z;e(eliivne ' Tlg::tzl‘z le R" e Submitte?bzt:bulteed Antenna Azi(z};te Limit | Margin
MHD | GBuvy | Degree | (an | (v Level | Loss | Gain | (gpp) | (@Bm)  @B)
(dBm) | (dB) | (dB)
Middle channel 2535M

175.35 37.52 303 139 H -59.5 0.28 -59.78 -25 34.78
175.35 35.21 11 152 \% -61.8 0.28 -62.08 -25 37.08
5070.00 37.68 235 168 H -44 .4 1.60 11.20 -34.80 -25 9.80
5070.00 32.3 108 189 A\ -49.4 1.60 11.20 -39.80 -25 14.80
Note:

Absolute Level = Submitted Level - Cable loss + Antenna Gain
Margin = Limit- Absolute Level

FCC Part 27, FCC Part 22H
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FCC § 22.917 (a); §27.53 (m) - BAND EDGES

Applicable Standards

According to § 22.917(a), the power of any emissions outside of the authorized operating frequency ranges
must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB.

According to FCC §27.53 (m), for BRS and EBS stations, the power of any emissions outside the
licensee's frequency bands of operation shall be attenuated below the transmitter power (P) measured in
watts in accordance with the standards below. If a licensee has multiple contiguous channels, out-of-band
emissions shall be measured from the upper and lower edges of the contiguous channels.

Test Procedure

The RF output of the transmitter was connected to the input of the spectrum analyzer through sufficient
attenuation.

The center of the spectrum analyzer was set to block edge frequency

EUT Splitter Signal Analyzer

g

CMW500
CMU200

Test Data

Environmental Conditions

Temperature: 20~23 C
Relative Humidity: 48~52 %
ATM Pressure: 100.5~101.0kPa

The testing was performed by Chris Wang on 2017-03-16 to 2017-03-20.
EUT operation mode: Transmitting

Test Result: Compliance. Please refer to the following plots.

FCC Part 27, FCC Part 22H Page 38 of 51




Bay Area Compliance Laboratories Corp.( Kunshan)

Report No.: RKS170217001-00C

Cellular Band, Left Band Edge for GSM (GMSK) Mode

Spectrum I =
/
Ref Level 34.00 dém Offset 4.00 dB & RBW 5 kHz
j ALL 40 dB  SWT 379.2 ps e VBW 10 kHz Mode Auto FFT
@ 1Pk Max
20:dB mM1[1] -14.22 dBm)|
- 824.00000 MHz
da YL
20 dBm: {)J},,« ﬂn\‘
10 dir / \\
ad f 1
-10 dBm: 1 T
D1 -13.000 dBnr
-20 dBm: [,f L\ul
-30 dBn /J \1\
-40 dBm: A
Ny |
-50 dem: - -
N T T |
-60 dem:
CF B24.0 MHz 501 pts Span 2.0 MHz
L il | - "]

4L

Dawe:20MAR 2017 140522

Cellular Band, Right Band Edge for GSM (GMSK) Mode

Spectrum I

RefLevel 34.00 dém Offset 4.00 dB & RBW 5 kHz
j ALL 40dB  SWT 379.2 ps @ VBW 10 kHz

Mode Auto FFT

@ 1Pk Max

30 d&:

Mi[1]

20 dBm

-14.68 dBm)
849.00400 MHz

10 dir

ad

-10 dem

1 -13.000 dBnr

-20 dBmr

=30 dBm:

=40 dBm

RPN,

-50 dém:

WMW"W‘M% o

-60 dBm

A

CF 849.0 MHz

S01 pts

. 4 b

Daw:Z0MAR 2017 140538

Span 2.0 MHz
- [
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Cellular Band, Left Band Edge for EGPRS Mode

Spectrum I

===3))
v d
Ref Level 34.00 dém Offset 4.00 dB & RBW 5 kHz
j ALL 40 dB  SWT 379.2 ps e VBW 10 kHz Mode Auto FFT
@ 1Pk Max
20 dB M1[1] -18.23 dBm)|
- 823.99600 MHz
20 dém

10 dir N%
ARY

D1 -13.000 dBnr

8 e

r.-:,-i
-20 dBm: J

V ’\1
-30 dBrm: /J l\
-40 dBm:

i,
-50 dém \

A
PRSI S Mo W
-60 dBme

CF B24.0 MHz 501 pts

Span 2.0 MHz
'
( 1 J e

Dawe:20MAR 2017 140556

Cellular Band, Right Band Edge for EGPRS Mode

Spectrum I oo |

v
|
RefLevel 34.00 dém Offset 4.00 dB & RBW 5 kHz
j ALL 40dB  SWT 379.2 ps @ VBW 10 kHz Mode Auto FFT
@ 1Pk Max
20-dBmy mMi[1] -18.20 dBm|
849.01200 MHz
20 dBm

o [V

AR
[ ] ]

D1 -13.000 dBnr I A

-20 dBm: JI !

=30 dBm:

f Y

-50 dBm: | i S
| s .w_;‘»"’ A %.’\wﬁ]%u"fhf"l‘*
-50 dBm:

CF 849.0 MHz 501 pts

Span 2.0 MHz
T
( )t J T

Daw:Z0MAR 2017 140533

H
= ok
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LTE Band 7:

QPSK (5.0 MHz, FULL RB) - Left Band Edge

Marker 1 [Ti1] RBW 100 kHz RF Att 30 dB
Ref Lvl -16.41 dBm VBW 300 kHz
34 dBm 2.49998998 GHz SWI 100 s Uni t dBm
34
14 dB A fset val|[T1] -16.41 dBr

30|

2.49998998 GHz|

20|

10|

I //” WWWWW\

D1 -13 dBm 1
0 e
W
fwww
-30—
- 40
- 50
- 60
- 66
Center 2.5 G 1 MHz/ Span 10 MHz
Dat e: 16. VAR 2017 13:10:18
QPSK (5.0 MHz, FULL RB) - Right Band Edge
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
@Ref Lvi -18.89 dBm VBW 300 kHz
34 dBm 2. 57003006 GHz SWr 100 ns Uni t dBm
: 14 dB O fset Yal[T1] -18.89 dBr

30|

2.57003006 GHz|

20|

10|

0 ]/W T

- 10|

ILDl -13 dBm \\
A
“20 ™ W"M
W«MJ\

- 30| o
- 40|
- 50
- 60
- 66

Center 2.57 GHz 1 WHz/ Span 10 MHz

Dat e: 16. MAR 2017 13:12:51
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16-QAM (5.0 MHz, FULL RB) - Left Band Edge

Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -16.27 dBm VBW 300 kHz
34 dBm 2.49998998 GHz sSwr 100 ns Uni t dBm
34
14 dB| O fset Yal|[T1] -14. 27 dBr

30|
2.49998998 GHz|

20|

10|

N /f“‘”“ W“MWWW\

| D1 -13 dBm [ |
- 20| e Nwr‘"}
[" WW
-30 7
- 40|
-50)
- 60|
- 66
Center 2.5 Gz 1 MHz/ Span 10 MHz
Dat e: 16. MAR. 2017 13: 14: 17
16-QAM (5.0 MHz, FULL RB) - Right Band Edge
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
®Ref Lvl -19.22 dBm VBW 300 kHz
34 dBm 2.57003006 GHz SWr 100 ns Uni t dBm
4
14 dB O fset Yal[Ta] -19.22 dBr

30|
2.57003006 GHz|

20|

10|

/’\W\»\N\MMWWWW'-\

of frnx 1R

_10/ \

D1 -13 dBm \‘
A

- 20|

- 30|

- 40|

- 50

- 60

- 66l

Center 2.57 GHz 1 MHz/ Span 10 Mz

Dat e: 16. VAR 2017 13:13:43
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QPSK (10.0 MHz, FULL RB) - Left Band Edge

Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -20.90 dBm VBW 300 kHz
34 dBm 2.49997996 GHz SWI 100 ns Uni t dBr
34
14 dB| A fset vi|[T1] -2d.90 dBr

30|
2.49997996 GHz|

20|

10|
/MMA.N\MW AL AL
Of -4 1RV

|

-D1 -13 dBm

I

- 40
- 50
- 60|
- 66
Center 2.5 GHz 2 MHz/ Span 20 MHz
Dat e: 16. MAR 2017 13:17: 10
QPSK (10.0 MHz, FULL RB) - Right Band Edge
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
®Ref Lvi -23.08 dBm VBW 300 kHz
34 dBm 2.57030060 GHz SWr 100 ns Uni t dBm
4
14 dB O fset Yal|[T1] -23.08 dBr

30|
2.57030060 GHz|

20|

10|
/WMWAMMWM

Al |

}Dl -13 dBm \
- 20 +
f M
MWMWA_MM
) V\MM
- 40|
- 50
- 60
- 66l
Center 2.57 GHz 2 MHz/ Span 20 MHz
Dat e: 16. VAR 2017 13:16: 31
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16-QAM (10.0 MHz, FULL RB) - Left Band Edge

Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -21.57 dBm VBW 300 kHz
34 dBm 2.49998998 GHz SWI 100 ns Uni t dBr
34
30|14 dB| O fset vi|[T1] -21.57 dBr A

2.49998998 GHz|

20|

10|

[MMN\,WWWWV»_A&V\
O 1RV

- 10|
-D1 -13 dBm

|
N ) \

- 40
- 50
- 60|
- 66
Center 2.5 Gz 2 MHz/ Span 20 MHz
Dat e: 16. MAR 2017 13: 15: 15
16-QAM (10.0 MHz, FULL RB) - Right Band Edge
Marker 1 [T1] RBW 100 kHz RF Att 30 dB
®Ref Lvi -23.08 dBm VBW 300 kHz
34 dBm 2.57006012 GHz SWr 100 ns Uni t dBm
4
14 dB O fset Yal|[T1] -23.08 dBr

30|

2.57006012 GHz|

20|

10|

JDl -13 dBm \
- 20|

MM
30| e ﬁ\-f\w
- 40|
- 50
- 60
- 66l
Center 2.57 GHz 2 MHz/ Span 20 MHz
Dat e: 16. VAR 2017 13:16:01
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QPSK (15.0 MHz, FULL RB) - Left Band Edge

Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvl -15.37 dBm VBW 1 Mz
34 dBm 2.49997996 GHz SWI 100 ns Uni t dBr
34
30|14 dB| O fset valrTag -19. 37 dBr A

2.49997996 GHz|

20|

10|

Ofnx / \\ 1RV
o g aem I \

P Ve
[

- 40
- 50
- 60|
- 66
Center 2.5 GHz 3 MHz/ Span 30 MHz
Dat e: 16. MAR 2017  13:18: 22
QPSK (15.0 MHz, FULL RB) - Right Band Edge
Marker 1 [T1] RBW 300 kHz RF Att 30 dB
®Ref Lvi -18.34 dBm VBW 1 Mz
34 dBm 2.57009018 GHz SWI 100 nms Uni t dBr
4
14 dB O fset Yal[Ta] -18. 34 dBr

30|

2.57009018 GHz|

20|

10|

oiff” T

D1 -13 dBm \'
N

- 20|

- 40|

- 50

- 60

- 66l

Center 2.57 GHz 3 MHz/ Span 30 Mz

Dat e: 16. VAR 2017 13:19: 08
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16-QAM (15.0 MHz, FULL RB) - Left Band Edge

Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvl -15.25 dBm VBW 1 MHz
34 dBm 2.49996994 GHz sSwr 100 ns Uni t dBm
34
14 dB| O fset Yal|[T1] -15. 25 dBr

30|
2.49996(994 GHz|

20|

10|

| |

-D1 -13 dBm I \

20| AT

o ]

- 40
- 50
- 60|
- 66
Center 2.5 Gz 3 MHz/ Span 30 MHz
Dat e: 16. MAR 2017 13:20: 11
16-QAM (15.0 MHz, FULL RB) - Right Band Edge
Marker 1 [T1] RBW 300 kHz RF Att 30 dB
®Ref Lvi -18.10 dBm VBW 1 Mz
34 dBm 2.57009018 GHz SWr 100 ns Uni t dBm
4
14 dB O fset Yal|[T1] -18.10 dBr

30|
2.57009018 GHz|

20|

10|

AP .y —
ol 2 1R

- 10|

D1 -13 dBm

- 20 M\

A\

- 40|

- 50

- 60

- 66l

Center 2.57 GHz 3 MHz/ Span 30 Mz

Dat e: 16. VAR 2017 13:19: 30
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QPSK (20.0MHz, FULL RB) - Left Band Edge

Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvl -20.28 dBm VBW 1 Mz
34 dBm 2.49995992 GHz SWI 100 ns Uni t dBr
34
30|14 dB| O fset valrTag -2d. 28 dBr A

2.49995992 GHz|

20|

10|

-D1 -13 dBm ,

- 20|

- 30) MMM
T J

- 50

- 60

- 66|

Center 2.5 Gz 4 MHz/ Span 40 MHz

Dat e: 16. VAR 2017 13:22:25

QPSK (20.0MHz, FULL RB) - Right Band Edge

Marker 1 [T1] RBW 300 kHz  RF Att 30 dB
Ref Lvl -20.50 dBm  VBW 1 Mz
34 dBm 2.57004008 GHz SWF 100 ms Uni t dBr
4
30} 14 dB| OFfset vilrT1) -20. 50 dEnj gy

2.57004008 GHz|

20|

10|

of 1R
le -13 dBm \

-20

-30 \\

-40

- 50

- 60

- 66l

Center 2.57 GHz 4 MHz/ Span 40 Mz

Dat e: 16. VAR 2017 13:21: 48
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16-QAM (20.0 MHz, FULL RB) - Left Band Edge

Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvl -20.20 dBm VBW 1 Mz
34 dBm 2.49996994 GHz SWI 100 ns Uni t dBr
34
30|14 dB| O fset valrTag -2d. 20 dBr A

2.49996(994 GHz|

20|

10|

o] ERVINY:
- 10| (

-D1 -13 dBm ,

- 20|

30 L ~miAnt
- 40| /'J
- 50
- 60
- 66
Center 2.5 Gz 4 MHz/ Span 40 MHz
Dat e: 16. MAR 2017 13:20:54

16-QAM (20.0 MHz, FULL RB) - Right Band Edge

Marker 1 [T1] RBW 300 kHz RF Att 30 dB
Ref Lvl -19.91 dBm VBW 1 Mz
34 dBm 2.57004008 GHz SWI 100 s Uni t dBm
4
14 dB O fset Yal|[T1] -19.91 dBr

30|

2.57004008 GHz|

20|

10|

D1 -13 dBm \
- 20

- 50

- 60

- 66l

Center 2.57 GHz 4 MHz/ Span 40 Mz

Dat e: 16. VAR 2017 13:21:29
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FCC § 2.1055; § 22.355; §27.54; - FREQUENCY STABILITY

Applicable Standards
FCC § 2.1055, §22.355 and §27.54.

According to FCC §2.1055, the frequency stability shall be sufficient to ensure that the fundamental
emissions stay within the authorized bands of operation.

According to §22.355, the carrier frequency of each transmitter in the Public Mobile Services must be
maintained within the tolerances given in Table below:

Frequency Tolerance for Transmitters in the Public Mobile Services

Frequency Range Base, fixed Mobile > 3 watts Mobile < 3 watts

(MHz) (ppm) (ppm) (ppm)

25 to 50 20.0 20.0 50.0

50 to 450 5.0 5.0 50.0
450 to 512 2.5 5.0 5.0
821 to 896 1.5 2.5 2.5
928 to 929. 5.0 N/A N/A
929 to 960. 1.5 N/A N/A
2110 to 2220 10.0 N/A N/A

Test Procedure

Frequency Stability vs. Temperature: The equipment under test was connected to an external DC power
supply and the RF output was connected to communication test set via feed-through attenuators. The EUT
was placed inside the temperature chamber. The DC leads and RF output cable exited the chamber
through an opening made for the purpose.

After the temperature stabilized for approximately 20 minutes, the frequency output was recorded from the
communication test set.

Frequency Stability vs. Voltage: For hand carried, battery powered equipment; reduce primary supply
voltage to the battery operating end point which shall be specified by the manufacturer.

Fm-————=—====—=————— 1
1 1

: Temperature :

! Chamber X

' :

1

: EUT : Test

! ' Equipment
1 1

FCC Part 27, FCC Part 22H Page 49 of 51




Bay Area Compliance Laboratories Corp.( Kunshan) Report No.: RKS170217001-00C

Test Data

Environmental Conditions

Temperature: 20~23 C
Relative Humidity: 48~52 %
ATM Pressure: 100.5~101.0kPa

The testing was performed by Chris Wang on 2017-03-16 to 2017-03-20.
EUT operation mode: Transmitting

Test Result: Compliance. Please refer to the following tables.

Cellular Band (Part 22H)

GSM Mode
Middle Channel, f,=836.6 MHz
Teml()%";lture Powe{VSupplied Fr;:(il:zl;cy Fr;:(}:zl;cy Limit
pC) (Hz) (ppm) (ppm)
-30 11 0.01315 2.5
-20 14 0.01673 2.5
-10 14 0.01673 2.5
0 15 0.01793 2.5
10 3.8 15 0.01793 2.5
20 15 0.01793 2.5
30 14 0.01673 2.5
40 14 0.01673 2.5
50 14 0.01673 2.5
25 V min.=3.6 15 0.01793 2.5
25 V max.= 4.2 14 0.01673 2.5
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EDGE Mode

Middle Channel, f,=836.6 MHz

Frequency

Frequency

Tem[()g ;‘ ture Powe(rVSD lll))plied Error Error (I;)l;:::lt)
(Hz) (ppm)
-30 8 0.00956 2.5
-20 7 0.00837 2.5
-10 3 0.00359 2.5
0 5 0.00598 2.5
10 3.8 7 0.00837 2.5
20 8 0.00956 2.5
30 10 0.01195 2.5
40 10 0.01195 2.5
50 10 0.01195 2.5
25 V min.= 3.6 10 0.01195 2.5
25 V max.=4.2 11 0.01315 2.5
Band 7:
10.0 MHz Middle Channel, f,=2535.0MHz (QPSK)
teoperore | rowersuptia | P [ e[
(Hz) (ppm)

-30 -60 -0.02367 pass
-20 -55 -0.02170 pass
-10 -55 -0.02170 pass
0 -35 -0.01381 pass
10 3.8 -35 -0.01381 pass
20 -29 -0.01144 pass
30 -35 -0.01381 pass
40 -40 -0.01578 pass
50 -45 -0.01775 pass
25 V min=3.6 -55 -0.02170 pass
25 V max.=4.2 -68 -0.02682 pass

#kxk* END OF REPORT *#*%*%*
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