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GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

The Shenzhen AEE Aviation Technology Co.,Ltd’s product, model number: P61

(FCC ID: 2AGZG-AEEP61) (the "EUT") in this report was a BODY WORN CAMERA, which was
measured approximately: 7.2 cm (L) x 5.6 cm (W) x 3.4 cm (H), rated input voltage: DC3.8V from battery
or DC 5V from USB port.

Note: The series product, model P61, P61A, EES-61A, P61B, EES-61B, P61C, P61D, P61U, P61R, P61F, EES-61C,

P61PRO, P61 ADVANCED, P61 STANDARD, P62C and P63D are electrically identical, we selected P61 for fully
testing, the difference details between them was explained in the declaration letter.

*All measurement and test data in this report was gathered from production sample serial number: 170322803
(Assigned by BACL,Dongguan). The EUT was received on 2017-07-22.
Objective

This report is prepared on behalf of Shenzhen AEE Aviation Technology Co.,Ltd in accordance with: Part 24-
Subpart E and Part 27 of the Federal Communication Commissions rules.

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

Related Submittal(s)/Grant(s)

FCC Part 15C DTS submissions with FCC ID: 2AGZG-AEEP61.

FCC Part 15B JBP submissions with FCC ID: 2AGZG-AEEP61.

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 24 Subpart E - Personal Communicati_on _Services _
Part 27 — Miscellaneous wireless communications services

Applicable Standards: TIA/EIA 603-D-2010.

All radiated and conducted emissions measurements were performed at Bay Area Compliance Laboratories
Corp.(Dongguan).
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Measurement Uncertainty

Parameter Measurement Uncertainty
Occupied Channel Bandwidth +5 %
RF output power, conducted +0.61dB
L . 30MHz ~ 1GHz:5.85 dB
Unwanted Emissions, radiated 1G~26 5GHz: 5.23 dB
Unwanted Emissions, conducted +1.5dB
Temperature +1°C
Humidity +5%
DC and low frequency voltages +0.4%
Duty Cycle 1%

Test Facility

The Test site used by Bay Area Compliance Laboratories Corp. (Dongguan) to collect test data is located on
the No0.69 Pulongcun, Puxinhu Industry Area, Tangxia, Dongguan, Guangdong, China.

The test site has been approved by the FCC under the KDB 974614 D01 and is listed in the FCC Public
Access Link (PAL) database, FCC Registration No. : 897218,the FCC Designation No. : CN1220.

The test site has been registered with ISED Canada under ISED Canada Registration Number 3062D.

FCC Part 24E, FCC Part 27 Page 5 of 79
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SYSTEM TEST CONFIGURATION

Justification

The EUT was configured for testing according to TIA/EIA-603-D 2010.

The test items were performed with the EUT operating at testing mode.

Equipment Modifications

No modification was made to the EUT.

Support Equipment List and Details

Manufacturer Description Model Serial Number
R&S Wideband Radio Communication Tester CMWS500 147473
N/A ANTENNA N/A N/A
Configuration of Test Setup
F==-TT T T s T T T T T T T T
i CMU200/ i
! CMWS500 i Antenna

EUT

FCC Part 24E, FCC Part 27
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Block Diagram of Test Setup

: CMW500 i

EUT Antenna %

Non-Conductive Table
150 cm above Ground Plane

< | 1.5 Meter

\4

FCC Part 24E, FCC Part 27
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SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
81.1310, §2.1093 RF Exposure Compliance
§2.1046;
§24.232 (c); RF Output Power Compliance
§27.50
§2.1047 Modulation Characteristics Not Applicable
§2.1049; . . .
§ 24.238: §27.53 Occupied Bandwidth Compliance
§2.1051, . . . .
§ 24.238 (a): §27.53 Spurious Emissions at Antenna Terminal Compliance
§2.1053 . . L .
§ 24.238 (a); §27.53 Field Strength of Spurious Radiation Compliance
§2.1053 .
§ 24.238 (a): §27.53 Band Edge Compliance
§ 2.1055 Frequency stability vs. temperature .
8§ 24.235; §27.54 Frequency stability vs. voltage Compliance

FCC Part 24E, FCC Part 27 Page 8 of 79
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FCC §1.1310 & §2.1093- RF EXPOSURE

Applicable Standard
FCC81.1310 and §2.1093.

Test Result
Compliant, please refer to the SAR report: RDG170322803-20.
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FCC §2.1047 - MODULATION CHARACTERISTIC

According to FCC § 2.1047(d), Part 24E&Part 27 there is no specific requirement for digital modulation,
therefore modulation characteristic is not presented.
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FCC § 2.1046, § 24.232 (¢) & § 27.50 - RF OUTPUT POWER

Applicable Standard

According to FCC 82.1046 and §24.232 (C), mobile and portable stations are limited to 2 watts EIRP and the
equipment must employ a means for limiting power to the minimum necessary for successful
communications.

According to §24.232 (d) Power measurements for transmissions by stations authorized under this section
may be made either in accordance with a Commission-approved average power technique or in compliance
with paragraph (e) of this section. In both instances, equipment employed must be authorized in accordance
with the provisions of §24.51. 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.

According to §27.50

(b)(10) Portable stations (hand-held devices) transmitting in the 746-757 MHz, 776-788 MHz, and 805-806
MHz bands are limited to 3 watts ERP.

(c) (10) Portable stations (hand-held devices) in the 600 MHz uplink band and the 698-746 MHz band, and
fixed and mobile stations in the 600 MHz uplink band are limited to 3 watts ERP.

(d), (4) Fixed, mobile, and portable (hand-held) stations operating in the 1710-1755 MHz band and mobile
and portable stations operating in the 1695-1710 MHz and 1755-1780 MHz bands are limited to 1 watt EIRP.
Fixed stations operating in the 1710-1755 MHz band are limited to a maximum antenna height of 10 meters
above ground. Mobile and portable stations operating in these bands must employ a means for limiting

power to the minimum necessary for successful communications.

(h),(2) Mobile stations are limited to 2.0 watts EIRP. All user stations are limited to 2.0 watts transmitter
output power.

FCC Part 24E, FCC Part 27 Page 11 of 79
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Test Procedure
LTE (FDD):
The following tests were conducted according to the test requirements in 3GPP TS36.101
The following tests were conducted according to the test reguirements outlined in section 6.2 of the 3GPP

TS356.101 specification.

UE Power Class: 3 (23 +- 2dBm). The allowed Maximum Power Reduction (MPR) for the maximum output power
due to higher order modulation and transmit bandwidth configuration (rescurce blocks) is specified in Table 6.2.3-1
of the 3GPP TS36.101.

Table §.2.3-1; Maximum Power Reduction (MPR! for Power Class 3

Modulation Channal bandwidth f Tranomisaion bandwidth (RB) MPR (dBY
14 an g 10 15 20
MHz Mtz MHz MHz MHz MHz
LIPS =5 =4 =B =12 =16 =18 £1
16 Chall <& 4 <8 <12 < 16 <18 1
1 Cam =5 =4 =8 =12 =16 =18 F]

The allowed A-MPR values specified below in Table 6.2.4.-1 of 3GPP TS356.101 are in addition to the allowed MPR
requirements. All the measurements below were performed with A-MPR disabled, by using Metwork Signaling

Value of *NS_01".
Table §.2.4-1: Additional Maximum Power Reduction (A-MPR}
Hatwark Requirements E-UTRA Band Channel Regsources A-MPR [dB)
Slgnalling | (sub-clausel bandwisth | Blocks (Nash
walue {MHz)
i 1.4, 3,5, 10, i

MNE_01 GE211 Toble 551 15 20 Toable 561 BLA

a =h =1

5 B i1

24,10, 3, 25

ME_03 BE22 o5, a5 0 =h =1

15 =8 <1

20 =10 =1

[ EY] 51
ME_04 GE222 41

100 15, 20 Ses Tabde §.2.4-4
MNE_05 EEER] 1 10,1520 =5 =1
MNE_06 66223 12,13, 14,17 14,3 5,10 Talde 561 na
GE22
ME_07F 13 10 Tablo .2.4-2 | Toble 6.2.4-2
- BERA2
MNS_08 [N 19 10, 13 = 4 53
= &0 =1
MNE_02 GE334 2 1015 > 55 ]
M3 10 0 15, 20 Table §24-3 | Table 62 23
MNE_11 BE2321 23" 14,3 5 10 | Table624-5 | Tabk 5.2.4-5
ME_ a2
Naoto 1:_Apphoo to tha lowar block of Bond 23, 1.0 n cenor plnoed in the 2000-2010 MHz rogion.

Radiated method:
ANSI/TIA-603-D section 2.2.17
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Test Equipment List and Details

Manufacturer Description Model N?li;il?:r Cali;):taetion nggli;‘;it:n
R&S EMI Test Receiver ESCI 100224 2017-09-01 2018-09-01
S?fé’;‘é; S Antenna JB3 A060611-1 | 2014-11-06 | 2017-11-05
R&S Spectrum Analyzer FSU 26 200256 2016-12-08 2017-12-08
ETS LINDGREN Horn Antenna 3115 000 527 35 2016-01-05 2019-01-04
HP Signal Generator 1026 320408 2016-12-08 2017-12-08
EMCO Adjustadle Dipole 3121C 9109-753 N/A N/A
TDK RF Horn Antenna HRN-0118 130 084 2016-01-05 2019-01-04
Unknown Coaxial Cable C-NJNJ-50 C-0400-01 2017-09-05 2018-09-05
Unknown Coaxial Cable C-NJNJ-50 C-0075-01 2017-09-05 2018-09-05
Unknown Coaxial Cable C-NJNJ-50 C-1000-01 2017-09-05 2018-09-05
Unknown Coaxial Cable C-SJSJ-50 C-0800-01 2017-09-05 2018-09-05
Unknown Coaxial Cable C-SJ00-0010 C0010/01 Each Time /
Wideband Radio
R&S Communication CMWS500 147473 2017-08-31 2018-08-31
Tester

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Temperature: 246 °C
Relative Humidity: 37 %
ATM Pressure: 101.7 kPa

* The testing was performed by Kakaxi Chen on 2017-10-29.

FCC Part 24E, FCC Part 27
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Conducted Output Power

LTE Band 2 (PART 24)

Middle High
Bgll:g:'lvlilg:h Modulation ngioll{;czgsl::k LOVZ d%l:::;l e Channel Cha;gmel
(dBm) (dBm)
1#0 23.97 22.78 23.45
1#3 23.85 22.81 23.42
1#5 23.99 22.85 23.39
QPSK 3#0 23.95 22.91 23.45
3#2 23.91 22.93 23.42
3#3 23.87 22.94 23.38
6#0 23.00 21.98 22.47
1.4MHz 1#0 22.78 21.60 22.42
1#3 22.71 21.49 22.37
1#5 22.80 21.64 22.25
16QAM 3#0 22.65 21.53 22.18
32 22.58 21.44 22.05
3#3 22.53 21.34 21.95
6#0 22.05 20.97 21.54
1#0 23.97 22.96 23.64
1#8 23.94 22.89 23.67
1#14 24.02 22.78 23.27
QPSK 10#0 22.98 21.88 22.64
10#3 22.95 21.84 22.63
10#5 22.96 21.83 22.61
15#0 23.03 21.89 22.67
SMHz 1#0 22.87 2171 23.16
1#8 22.83 21.65 23.08
1#14 22.83 21.59 22.84
16QAM 10#0 22.76 21.54 22.93
10#3 22.71 21.49 22.88
10#5 22.67 21.47 22.85
15#0 22.08 21.02 21.76
1#0 23.89 23.10 23.56
1#13 23.84 23.04 23.52
1#24 23.95 22.93 23.51
QPSK 10#0 23.04 22.00 22.65
10#7 22.99 22.02 22.61
10#15 22.98 22.03 22.61
25#0 22.98 21.89 22.58
SMHz 1#0 22.58 22.24 22.81
1#13 22.56 22.21 22.76
1#24 22.64 21.98 22.74
16QAM 10#0 22.51 22.13 22.67
10#7 22.46 22.15 22.57
10#15 22.43 22.02 22.54
25#0 22.15 20.89 21.78

FCC Part 24E, FCC Part 27
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1#0 23.86 22.97 2321
1#25 23.69 22.80 23.16

1#49 23.61 22.74 23.25

QPSK 2540 22.97 22.10 22.42
25412 22.01 22.16 2238

25405 22.96 21.82 22.34

50#0 22.74 21.87 22.39

10MHz #0 22.62 2171 2281
%25 22.69 22.43 272

1#49 2257 22.43 22.94

16QAM 2540 22.45 2237 22.68
25412 22.41 22.35 22.60

25405 22.37 22.16 2251

5040 21.80 20.86 21.50

1#0 23.90 23.34 23.02

1#38 23.84 23.37 22.97

174 23.46 22.83 23.23

QPSK 36#0 22.73 22.79 23.45
36#19 22.69 21.75 23.41

36#39 22.67 21.74 23.39

7540 22.74 21.76 22.29

15MHz 1#0 23.41 22.25 21.97
1#38 2337 22.29 21.03

4 22.88 21.78 23.37

16QAM 36#0 22.94 22.15 2237
36#19 22.87 213 22.26

36#39 22.86 22.05 22.14

7540 21.63 20.82 21.32

1#0 24.00 23.37 22.98

1#50 23.86 2331 22.87

1#99 2357 22.94 23.33

QPSK 50#0 22.78 21.93 21.88
50#25 22.73 22.85 2201

50#50 22.74 21.01 21.92

10040 22.67 21.90 2223

20MHz 1#0 24.91 2254 22.18
1#50 2487 2251 2213

1#99 23.26 22.09 2259

16QAM 50#0 2353 212 22.26
50#25 23.54 22.06 22.19

50#50 23.47 21.94 22.15

10040 21.65 20.94 21.26
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Report No.: RDG170322803-00C

LTE Band 4 (PART 27)
Middle High
Bgll:(?:vril;:h Modulation Ressloll{;';cz :;Sl:tCk LOVZ d(]:;::;l nel Channel Channel
(dBm) (dBm)
1#0 25.24 23.42 24.38
143 25.17 23.38 24.35
145 25.14 23.60 24.16
QPSK 340 25.07 2352 24.42
32 2513 23.49 24.40
343 25.04 23.47 24.37
6#0 24.30 2255 23.48
1.4MHz 1#0 24.05 2217 23.35
143 24.12 22.24 23.24
1#5 24.02 22.34 23.32
16QAM 340 23.87 22.15 23.16
32 23.90 2213 23.06
343 23.92 22.03 22.94
6#0 23.36 2155 22.47
1#0 25.32 23.30 24.41
1#8 25.04 23.24 24.35
1#14 24.85 23.43 24.02
QPSK 1040 24.22 22.42 23.45
1043 24.19 22.43 23.46
1045 2417 22.38 23.43
1540 24.16 22.43 23.59
3MHz 1#0 24.15 2201 24.12
1#8 24.06 22.07 24.07
1#14 23.75 22.32 23.83
16QAM 1040 23.65 21.92 23.74
1043 2357 21.97 23.78
1045 23.47 22.06 23.83
1540 23.27 2157 2272
1#0 25.33 23.32 24.96
1#13 25.27 23.25 24.87
1#4 24.84 23.63 24.29
QPSK 1040 24.17 2231 23.82
1047 24.15 2227 23.77
10#15 24.12 22.26 23.76
2540 24.02 22.48 2358
SMHz 1#0 2451 22.04 24.41
1#13 24.46 22.08 24.37
1#24 24.08 22.35 24.32
16QAM 1040 2431 22.15 24.16
1047 24.15 22.06 24.04
10#15 23.94 21.98 23.87
2540 22.93 2156 22.64

FCC Part 24E, FCC Part 27

Page 16 of 79




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170322803-00C

1#0 25.16 23.05 2455
1#25 25.03 22.96 24.37

1#49 2381 23.86 25.04

QPSK 2540 23.97 2217 23.64
25412 23.02 2211 23.59

25405 23.86 22.05 23.54

50#0 23.54 2232 23.42

10MHz #0 24.03 22.62 23.37
%25 23.89 22.46 23.31

1#49 22.70 23.19 24.16

16QAM 2540 22.65 2257 23.86
25412 22.69 2254 23.81

25405 22.71 22.48 23.75

5040 22,58 21.27 2256

1#0 2527 23.03 24.45

1#38 25.06 22.87 24.31

174 23.14 24.33 2459

QPSK 36#0 22.32 22.06 23.48
36#19 22,44 22.25 23.41

36#39 2253 22.34 23.45

7540 22.04 22.38 2338

15MHz 1#0 2471 21.95 2331
1#38 2458 21.84 23.14

4 2257 2321 24.04

16QAM 36#0 23.41 21.75 23.04
36#19 23.29 2171 23.16

36#39 23.15 21.64 23.07

7540 22.06 24.43 22.40

1#0 2518 23.12 23.91

1#50 2456 23.04 23.75

1#99 23.30 2451 24.48

QPSK 50#0 2349 21.99 2321
50#25 2331 21.84 23.16

50#50 23.16 21.74 23.06

10040 22.80 22.60 23.38

20MHz 1#0 24.79 22.32 23.85
1#50 2454 22.16 23.73

1#99 23.02 23.65 23.36

16QAM 50#0 23.15 22.41 23.64
50#25 22.94 22.37 2351

50#50 22.76 2218 23.07

10040 21.84 21.62 22.38
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170322803-00C

PAR, Band 2
Low Middle High
Test Modulation Channel Channel Channel Channel Limit
" Bandwidth PAR PAR PAR (dB)
(dB) (dB) (dB)
1RB 4.64 5.76 4.08 13
QPSK 100 RB 20 MHz 6.48 6.48 6.40 13
1RB 5.64 6.40 5.04 13
16QAM 100 RB 20 MHz 7.20 7.16 7.20 13
PAR, Band 4
Low Middle High
Test Modulation Channel Channel Channel Channel Limit
u Bandwidth PAR PAR PAR (dB)
(dB) (dB) (dB)
1RB 5.32 3.20 2.84 13
QPSK 100 RB 20 MHz 6.52 6.44 6.32 13
1RB 6.08 4.04 3.88 13
16QAM 100 RB 20 MHz 7.16 7.04 712 13

Note: peak-to-average ratio (PAR) <13 dB.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG170322803-00C

ERP & EIRP
LTE Band 2
. Substituted Method
Frequency Polar I;ece(;yer Substituted | Antenna A;)Jsolulte Limit Margin
MHz) | @Y) | RS Level Gain | CRPILOS |y | @Bm) | (@B)
(dBm) (dBd/dBi) (dB)
QPSK 1.4M BW Middle Channel 1880.0 MHz
1880.000 H 85.22 12.6 11.7 2.7 21.6 33.0 114
1880.000 \YJ 81.42 9 11.7 2.7 18.0 33.0 15.0
16QAM 1.4M BW Middle Channel 1880.0 MHz
1880.000 H 84.67 12.1 11.7 2.7 21.1 33.0 11.9
1880.000 \YJ 81.14 8.7 11.7 2.7 17.7 33.0 15.3
QPSK 3M BW Middle Channel 1880.0 MHz
1880.000 H 84.34 11.7 11.7 2.7 20.7 33.0 12.3
1880.000 \Y 80.85 8.4 11.7 2.7 17.4 33.0 15.6
16QAM 3M BW Middle Channel 1880.0 MHz
1880.000 H 84.16 11.6 11.7 2.7 20.6 33.0 124
1880.000 \Y 80.64 8.2 11.7 2.7 17.2 33.0 15.8
QPSK 5M BW Middle Channel 1880.0 MHz
1880.000 H 83.97 11.4 11.7 2.7 20.4 33.0 12.6
1880.000 \YJ 80.25 7.8 11.7 2.7 16.8 33.0 16.2
16QAM 5M BW Middle Channel 1880.0 MHz
1880.000 H 83.42 10.8 11.7 2.7 19.8 33.0 13.2
1880.000 \YJ 79.68 7.2 117 2.7 16.2 33.0 16.8
QPSK 10M BW Middle Channel 1880.0 MHz
1880.000 H 83.22 10.6 11.7 2.7 19.6 33.0 134
1880.000 V 79.28 6.8 11.7 2.7 15.8 33.0 17.2
16QAM 10M BW Middle Channel 1880.0 MHz
1880.000 H 83.10 10.5 11.7 2.7 195 33.0 135
1880.000 \Y 79.15 6.7 11.7 2.7 15.7 33.0 17.3
QPSK 15M BW Middle Channel 1880.0 MHz
1880.000 H 82.75 10.1 11.7 2.7 19.1 33.0 13.9
1880.000 \Y/ 78.68 6.2 11.7 2.7 15.2 33.0 17.8
16QAM 15M BW Middle Channel 1880.0 MHz
1880.000 H 82.51 9.9 11.7 2.7 18.9 33.0 14.1
1880.000 \YJ 78.35 5.9 11.7 2.7 14.9 33.0 18.1
QPSK 20M BW Middle Channel 1880.0 MHz
1880.000 H 82.13 9.5 11.7 2.7 185 33.0 145
1880.000 V 78.14 5.7 11.7 2.7 14.7 33.0 18.3
16QAM 20M BW Middle Channel 1880.0 MHz
1880.000 H 81.75 9.1 11.7 2.7 18.1 33.0 14.9
1880.000 V 77.82 54 11.7 2.7 14.4 33.0 18.6

FCC Part 24E, FCC Part 27
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG170322803-00C

LTE Band 4
. Substituted Method
Frequency Polar lIl{ece;.ver Substituted | Antenna AESOIlllte Limit Margin
(MHz) | (HV) | e8| Level Gain | CRPleLoss | my | @Bm) | (@B)
(dBm) (dBd/dBi) LY
QPSK 1.4M BW Middle Channel 1732.5 MHz
1732.500 H 85.66 11.6 10.9 2.5 20.0 30.0 10.0
1732.500 Vv 82.97 8.6 10.9 2.5 17.0 30.0 13.0
16QAM 1.4M BW Middle Channel 1732.5 MHz
1732.500 H 85.34 11.3 10.9 2.5 19.7 30.0 10.3
1732.500 \ 82.67 8.3 10.9 25 16.7 30.0 13.3
QPSK 3M BW Middle Channel 1732.5 MHz
1732.500 H 85.14 11.1 10.9 2.5 19.5 30.0 10.5
1732.500 \Y 82.32 8 10.9 2.5 16.4 30.0 13.6
16QAM 3M BW Middle Channel 1732.5 MHz
1732.500 H 84.82 10.8 10.9 2.5 19.2 30.0 10.8
1732.500 \YJ 81.94 7.6 10.9 25 16.0 30.0 14.0
QPSK 5M BW Middle Channel 1732.5 MHz
1732.500 H 84.64 10.6 10.9 2.5 19.0 30.0 11.0
1732.500 Vv 81.75 7.4 10.9 2.5 15.8 30.0 14.2
16QAM 5M BW Middle Channel 1732.5 MHz
1732.500 H 84.31 10.3 10.9 2.5 18.7 30.0 11.3
1732.500 \ 81.55 7.2 10.9 25 15.6 30.0 14.4
QPSK 10M BW Middle Channel 1732.5 MHz
1732.500 H 84.11 10.1 10.9 2.5 18.5 30.0 115
1732.500 \ 81.39 7 10.9 2.5 15.4 30.0 14.6
16QAM 10M BW Middle Channel 1732.5 MHz
1732.500 H 83.74 9.7 10.9 25 18.1 30.0 11.9
1732.500 \YJ 81.04 6.7 10.9 25 15.1 30.0 14.9
QPSK 15M BW Middle Channel 1732.5 MHz
1732.500 H 83.42 9.4 10.9 25 17.8 30.0 12.2
1732.500 \YJ 80.75 6.4 10.9 25 14.8 30.0 14.2
16QAM 15M BW Middle Channel 1732.5 MHz
1732.500 H 83.21 9.2 10.9 25 17.6 30.0 12.4
1732.500 \ 80.52 6.2 10.9 25 14.6 30.0 15.4
QPSK 20M BW Middle Channel 1732.5 MHz
1732.500 H 84.11 10.1 10.9 2.5 18.5 30.0 115
1732.500 \ 80.14 5.8 10.9 25 14.2 30.0 15.8
16QAM 20M BW Middle Channel 1732.5 MHz
1732.500 H 83.82 9.8 10.9 25 18.2 30.0 11.8
1732.500 \Y 79.82 55 10.9 2.5 13.9 30.0 16.1
Note:

1) The unit of Antenna Gain is dBd for frequency below 1GHz, and the unit of Antenna Gain is dBi for frequency

above 1GHz.

2) Absolute Level = Substituted Level - Cable loss + Antenna Gain
3) Margin = Limit-Absolute Level

FCC Part 24E, FCC Part 27
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG170322803-00C

FCC §2.1049, §24.238 & §27.53- OCCUPIED BANDWIDTH

Applicable Standard
FCC 82.1049, §24.238 and §27.53.

Test Procedure

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

sufficient attenuation.

The 26 dB & 99% bandwidth was recorded.

Spectrum Analyz

EUT

Splitter

er

Universal Radio
Communication

Tester
Test Equipment List and Details
. L. Serial Calibration Calibration
Manufacturer Description Model Number Date Due Date
R&S Spectrum Analyzer FSU 26 200256 2017-12-08 2018-12-08
R&S Wideband Radio CMWS500 147473 2017-08-31 | 2018-08-31
Communication Tester
Unknown Coaxial Cable C-SJ00-0010 C0010/01 Each Time /
Pasternack RF Coaxial Cable 0.5m C-5 Each Time /
E-Microwave Two-way Spliter ODP-1-6-2S | OE0120142 Each Time /

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).

FCC Part 24E, FCC Part 27
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170322803-00C

Test Data
Environmental Conditions
Temperature: 23.4°C
Relative Humidity: 35%
ATM Pressure: 101.3 kPa

The testing was performed by Harry Yang on 2017-12-11.

Test Mode: Transmitting

Test Result: Compliant. Please refer to the following table and plots.

Test [REt Test 099%' d 026 d]'gd
es 2 es ccupie ccuplie
Band Modulation Ba(lll\ggl;)lth Channel Bandvl:idth Bandvgidth
(MHz) (MHz)
14 1.104 1.326
3 2.700 2.970
5 4.560 5.154
QPSK 10 M 8.960 9.874
15 13.500 15.114
LTE 20 17.920 10.634
Band 2 14 1.110 1.344
3 2.700 3.030
5 4520 5.074
16QAM 10 M 8.960 9.754
15 13.500 15114
20 18.000 10.794
Test L Test 099%' d 026 dl‘3d
es q es ccupie ccuplie
Band | 5o dulation B*‘('l‘\‘{lﬁ‘z‘)“h Choanel | Bandwidth || Bandwideh
(MHz) (MHz)
14 1.110 1.362
3 2.700 2.094
5 4540 5.154
QPSK 10 M 8.960 9.034
15 13.560 15.194
LTE 20 18.000 10.614
Band 4 14 1.110 1338
3 2.700 3.042
5 4540 5.094
16QAM 10 M 8.960 9.854
15 13.500 15.074
20 18.000 10.774
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No

.. RDG170322803-00C

LTE Band 2

QPSK_1.4 MHz

® *RBW 30 kHz Delta 1 [T1 ]
*VBW 100 kHz 0.10 dB
Ref 24 dBm *Att 30 dB SWT 5 ms 1.326000000 MHz
| o0 Offset 4 dB OBW 1|.104000000 MHz
Marker| 1 [T1 ]
D1 15.6 dBm y{J\_,\_,N\/\I’\/MM/\”«AJ\/V\r —Tol 62 aBw |
10 1] 879340000 GH
[ X Temp 1| [T1 OBW]
923 dBm| v
-0 1-879448060—6H

Temp 2| [T1 OBW]
1 7169 dBm
L_10 —

lu,;]., \i_tjtﬁubb 00 GHZ
| 0 o N
)

|40

-—50

——60

—-70

Center 1.88 GHz 300 kHz/ Span 3 MHz

Date: 11.DEC.2017 08:48:13

QPSK 3 MHz
® “RBW 30 kHz  Delta 1 [T1 ]
“VBW 100 kHz 0.84 dB
Ref 24 dBm “Att 30 dB SWT 10 ms 2.970000000 MHz
0 _OFfset 4 4B 0BW 2| 700000000 MHz
Marker| 1 [T1 ]
b1 13.61 dBm —12]12 dBm
| 10 T A\ N oA U an Mo 1] 878512000 oH
il \'4 \' S o 4
‘emp 1| [T1 OBW]
7036 dBm| v
—0 T[-o7o0o000D00 T,
Témp 2| [T1 0BW]
0 1 7L07 dBm
[ D2 712_75 dbm '} 1881356000 GHz

;

-—20

N 308
40
50
60
70
Center 1.88 GHz 600 kHz/ Span 6 MHz

Date: 11.DEC.2017 08:50:04

FCC Part 24E, FCC Part 27
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170322803-00C
QPSK S MHz
® *RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz -0.43 dB
Ref 24 dBm *Att 30 dB SWT 2.5 ms 5.154000000 MHz
20 Offset 4 dB OBW 4].560000000 MHz
B Marker| 1 [T1 ]
pL 15-56 dBmP;JW\/WIWMAM/Ww\IZ 1062 aen|
|10 1] 420000 GH
Y mp 1| [T1 OBW]
/ TT 9160 dBm| v
-0 18 0DO0—GH
Tenp 2| [T1 OBW]
10 X 1 9183 dBm
o 00 GHZ

'“‘/““" \1.55 B0
20

Vi paA

—-60.

——70

Center 1.88 GHz 1 MHz/ Span 10 MHz

Date: 11.DEC.2017 08:37:44

QPSK_10 MHz

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz o

.16

Ref 24 dBm “Att 30 dB SWT 2.5 ms 9.874000000

dB
MHz

| 20 Offset 4 dB OBW  8|.960000

je]e]

MHz

Marker| 1 [T1
-14
DL 11-79 dBMTaf A A N ANMA A, SR A2 1 875040

1
41
000

dBm
GH

Wi
emp 1 [T1 Oz

0.

1
09

dBm

875526
Témp 2| [T1 OB
8

Sisis)

1
94

St

dBm

00

GHz

\1 1].884480
D2 -14. dBm.

|

L

A A
Ak

—-—60

——70

Center 1.88 GHz 2 MHz/ Span 20 MHz

Date: 11.DEC.2017 08:40:10

3DB

LvL

FCC Part 24E, FCC Part 27
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No

.. RDG170322803-00C

®

QPSK_15 MHz

*RBW 300 kHz
*VBW 1 MHz

Ref 24 dBm “Att 30 dB SWT 2.5 ms

Delta

15.

1[T11]
(0]

-90

114000000

MHz

Offset 4 dB
-20.

OBW 13|

500000

je]e]

MHz

D1 15.44 dBm.

Marker]

1 [T

PSR AA W~

R

-9
2440

57
00

dBm |
GH

[T1 OB
9

1
98

dBm

-0

D2 -9 dBi

8732860
[T1 OB
10

660
il
32

dBm

==10'

- 886780

DOO

GHz

LA

—-60.

——70

Center 1.88 GHz

Date: 11.DEC.2017 08:42:38

3 MHz/

QPSK 20 MHz

Span 30 MHz

® “RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz 0.03 dB
Ref 24 dBm “Att 30 dB SWT 2.5 ms 19.634000000 MHz
[, Offfet 4 dB OBW 17].920000000 MHz
b1 1 B Marker| 1 [T1 ]
5.8 dBm ;}quwad eV Aot | T2 -10[66 dBm
-10 ﬂY 1870240000 GH
lemp 1 [T1 oOB\]
10190 dBm
-0 H-87H040006—6H
Témp 2| [T1 OBW]
ul 11152 dBm
-10 52 ho das
'] \ 1[-888960P00 GHz
- ut,f‘/ W
A A
13
U
-40
50
60
| -70
Center 1.88 GHz 4 MHz/ Span 40 MHz

Date: 11.DEC.2017 08:44:57

LvVL

3DB

LvL

FCC Part 24E, FCC Part 27
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170322803-00C
16QAM_1.4 MHz
® “RBW 30 kHz Delta 1 [T1 ]
“VBW 100 kHz -0.90 dB
Ref 24 dBm “Att 30 dB SWT 5 ms 1.344000000 MHz
20 Offpet 4 dB OBW 1]. 110000000 MHz
b1 15.71 dB Marker| 1 [T1 ]
: T//W'/\/\,-VNWW..J\/\/"WW\_W\T -9} 38 dBm
e |10 1 1] 9328000 GH
Temp 1| [T1 OBW]
7018 dBm| Ly
Lo 1-879442000—6H
Temp 2| [T1 OBW]
1 7162 dBm
-10 52 1o 20Yq
'/ l\—\ 1[-880552D00 GHz
--20
--30
3DB
-40
50
I-60
--70
Center 1.88 GHz 300 kHz/ Span 3 MHz
Date: 11.DEC.2017 08:47:28
16QAM 3 MHz
® “RBW 30 kHz  Delta 1 [T1 ]
*VBW 100 kHz -0.67 dB
Ref 24 dBm “Att 30 dB SWT 10 ms 3.030000000 MHz
[, Offfet 4 dB 0BW 2] 700000000 MHz
Marker| 1 [T1 ]
4 -14]00 dBm
D1 11.69 dBm
10 Tun\;,\_vnuAIMM At sk 1878512000 GH
p 1| [T1 oBW\]
6148 dBm| v
-0 H-8786560060—6H
Teémp 2| [T1 OBW]
5021 dBm
1o | T} ee1356000 oz
D2 -14.¥1 dpm i
B r\/ ‘\\A/‘
NaJMquuw” Mﬁkﬂﬁﬁwm%¢
3DB
-40
50
60
70
Center 1.88 GHz 600 kHz/ Span 6 MHz

Date: 11.DEC.2017 08:49:12

FCC Part 24E, FCC Part 27
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170322803-00C
16QAM_S MHz
® *RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz -0.76 dB
Ref 24 dBm *Att 30 dB SWT 2.5 ms 5.074000000 MHz
20 Offset 4 dB OBW 4{.520000000 MHz
B b1 15.18 dB Marker| 1 [T1 ] -
- m =976 apm| I
e |10 FWW\NWWM\TZ 1 440000 GH
/ T%mp 1| [T1 oBW]
8157 dBm|LvL
-0 18 40006——6H
Tdmp 2| [T1 0BW]
1 8l44 dBm
=10 882260000 GH.

N

\4,\“

g

MM

3DB

—-60.

——70

Center 1.88 GHz

Date: 11.DEC.2017 08:39:01

1 MHz/

16QAM_10 MHz

®

Ref 24 dBm “Att 30 dB

*RBW 100 kHz Delta
“VBW 300 kHz

SWT 2.5 ms 9.

Span 10 MHz

1[T11]
-0

.45

754000000

dB
MHz

Offset 4 dB
20

OBW 8|

960000

je]e]

MHz

D1 12.88 dB"‘Tl

Marker]

T2

1 [T1
-13

dBm

MY 1

>
=
>
et

875160

[P

0.

—=
<
9
&
>
&
£

emp 1]

[T1 OB
8

dBm| v

EaE
T%mp 2|

5526
[T1 OB
10

St

dBm

—>H
)

- 884480

00

GHz

5 n._M.Amf/

N A

WA I

| -

—-—60

——70

Center 1.88 GHz

Date: 11.DEC.2017 08:41:14

2 MHz/

Span 20 MHz
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No

.. RDG170322803-00C

®

16QAM_15 MHz

“RBW 300 kHz Delta 1 [T1 ]

“VBW 1 MHz -0.19 dB
Ref 24 dBm “Att 30 dB SWT 2.5 ms 15.114000000 MHz
50 Offset 4 dB OBW 13[.500000000 MHz
Marker| 1 [T1 ]
————P1 14.55 dBmrpo 721 2als7 denlM
A SRS~
e |10 ;‘r "\7 1] 2440000 GH
- mp 1| [T1 OBW]
10(23 dBm| v
Lo 1-873280000—GH
Temp 2| [T1 0BW]
11|44 dBm
r-10 D2 711./5 dpm: 11 886730000 GH
N \\w
W 3DB
--40
--50
--60
|-70
Center 1.88 GHz 3 MHz/ Span 30 MHz
Date: 11.DEC.2017 08:43:41

®

16QAM_20 MHz

“RBW 300 kHz Delta 1 [T1 ]

*VBW 1 MHz -2.08 dB
Ref 24 dBm *Att 30 dB SWT 2.5 ms 19.794000000 MHz
|, Offset 4 ¢B OBW 18000000000 MHz
Marker| 1 [T1 ]
D1 13.81 dBm T2 _11[12 dBm
10 g APt "W 1| 870240b00 cH
mp 1| [T1 OBW]
9150 dBm| v
-0 H-87H040006—6H
Tamp 2| [T1 OBW]
11,54 dBm
|10 4
D2 712.75 dpm: 1 889040000 GH

—-—60

——70

Center 1.88 GHz

Date: 11.DEC.2017 08:46:05

4 MHz/ Span 40 MHz
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170322803-00C
LTE Band 4:
QPSK 1.4 MHz
® *RBW 30 kHz Delta 1 [T1 ]
*VBW 100 kHz 0.39 dB
Ref 24 dBm “Att 30 dB SWT 5 ms 1.362000000 MHz
20 Offset 4 dB OBW 1J.110000000 MHz
B Marker| 1 [T1 =
D1 13.98 dBm -1 13 dem| S
10 {”’MWV\’WM‘ 1| 721828000 GH
Temp 1| [T1 OBW]
f X 6L61 dBm| v
-0 1731942000 6H
Temp 2| [T1 OBW]
10 1 1 6110 dBm
- D2 -12.02Yd AN 1[ 733052000 GH
|20 A ,\M’\P/J A.\/\\WJV\A
V‘L
L -30
3DB
L -40
| -50
-60
—-70

Center 1.7325 GHz 300 kHz/ Span 3 MHz
Date: 11.DEC.2017 08:52:17
QPSK 3 MHz
® “RBW 30 kHz  Delta 1 [T1 ]
“VBW 100 kHz -0.13 dB
Ref 24 dBm *Att 30 dB SWT 10 ms 2.994000000 MHz
5o OFfpet 4 dB oBW 2| 700000000 MHz
Marker| 1 [T1 ]
b1 12 5 -14|51 dBm
10 -Og dBm AM\/“W“W""\A - 1731000000 GH
WV MIZ 1| 1 o8l
6115 dBm
—0 H73TE56006—6H
Temp 2| [T1 0BW]
5/84 dBm
1o L1} 733856p00 oz
D2 -13.92 dBm
e e
| -30
|40
|50
|-60
|-70
Center 1.7325 GHz 600 kHz/ Span 6 MHz
Date: 11.DEC.2017 08:54:09

LvVL

3DB
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170322803-00C

QPSK 5 MHz
® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 0.10 dB
Ref 24 dBm “Att 30 dB SWT 2.5 ms 5.154000000 MHz
20 Offpet 4 dB OBW 4]. 540000000 MHz
Marker| 1 [T1 ]
A
b1 13.38 dBm -12]90 dem|EM
| 10 U AWM IAT2 ] 759020000 GH
lemp 1 [T1 OBW]
7183 dBm| Ly
Lo 1-736220000—GH
Témp 2| [T1 oBW]
8170 dBm
| _10 1 1

D2 _ilzf_fsz d \‘\’i.734/bu 00 GHz
ﬁA@wﬂpwv4uP% W“ALWAJM“ o

3DB

—-60.

——70

Center 1.7325 GHz 1 MHz/ Span 10 MHz

Date: 11.DEC.2017 08:58:02

QPSK_10 MHz

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 0.88 dB
Ref 24 dBm “Att 30 dB SWT 2.5 ms 9.934000000 MHz
Ooffset 4 (B 0BW 8] 960000000 MHz

-20

Marker| 1 [T1 ]
-17[07 dBm
| 10 D1 9.97 dBm T2 1]. 727500000 GH

T M AAAR AR IS AN AMA AN emp 1| [T1 0BW]
5195 dBm| v
Lo

+H-728020000—6H
mp 2| [T1 OBW]
7115 dBm
—-10 1[. 736980000 GHz
D2 —16,#3 dpm \E\
|20 »

[P

—-—60

——70

Center 1.7325 GHz 2 MHz/ Span 20 MHz

Date: 11.DEC.2017 09:12:47
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No

.. RDG170322803-00C

QPSK 15 MHz
® “RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz -0.06 dB
Ref 24 dBm *Att 30 dB SWT 2.5 ms 15.194000000 MHz
50 Offset 4 dB OBW 13[.560000000 MHz
Marker| 1 [T1 ]
D1 14.2 dBm ~11l18 dBm
[ M W N~ ] 225000000 G
mp 1| [T1 OBW]
8169 dBm| v
-0 1-725786p00—GH
Temp 2| [T1 0BW]
1 7134 dBm
r-10 D2 -11.% dB| ‘\‘\ﬂ; 39340000 GH
- i YN “NV\AJh*Aaan
A
-30
3DB
--40
--50
--60
|-70
Center 1.7325 GHz 3 MHz/ Span 30 MHz

Date: 11.DEC.2017 09:15:01

QPSK 20 MHz

® “RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz 0.08 dB
Ref 24 dBm “Att 30 dB SWT 2.5 ms 19.614000000 MHz

Offset 4 dB OBW 18|.000000000 MHz
Marker| 1 [T1 ]

D1 14.18 dBm -12/23 dBm
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No

.. RDG170322803-00C

16QAM_1.4 MHz
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170322803-00C
16QAM_S MHz
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170322803-00C
16QAM_15 MHz
@ “RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz 0.11 dB
Ref 24 dBm “Att 30 dB SWT 2.5 ms 15.074000000 MHz
o Offset 4 @B 0BW_13[. 500000000 MHz
B Marker| 1 [T1 ] -
m -13/15 dBm|
|10 p1 12.78 dB TN NUAANAAATNARI NS AP ™2 1] 725000000 GH
emp 1 [T1 OB\]
7130 dBm|Lv
Lo H-725780000—6H
Tdmp 2| [T1 oBW]
y i 8|65 dBm
- 0 _1j;f2 - ¥ 1739280000 GHz
| .o s ‘V‘ux%m
AW fSiw
|30
3DB
L—40
50
60
| -70
Center 1.7325 GHz 3 MHz/ Span 30 MHz
Date: 11.DEC.2017 09:13:54

®

16QAM_20 MHz

“RBW 300 kHz Delta 1 [T1 ]

“VBW 1 MHz -0.79 dB
Ref 24 dBm *Att 30 dB SWT 2.5 ms 19.774000000 MHz
|, Offset 4 dB OBW 18000000000 MHz
Marker| 1 [T1 ]
-13l42 dBm
D1 12.29 dBm
10 lequAmMWUWJ«kmgv T2 1| 722740000 GH
emp 1 [T1 OBW]
8119 dBm| v
-0 H-7236260060—6H
Teémp 2| [T1 OBW]
7160 dBm
—-10 1[. 741620000 GHz
D2 -13.71 dBm
20 A e AL
--30
3DB
--40
--50
-60
|-70
Center 1.7325 GHz 4 MHz/ Span 40 MHz

Date: 11.DEC.2017 09:16:00

FCC Part 24E, FCC Part 27

Page 34 of 79




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170322803-00C

FCC §2.1051, §24.238(a) & §27.53 - SPURIOUS EMISSIONS AT ANTENNA
TERMINALS

Applicable Standard

FCC 82.1051, §24.238(a) and §27.53.

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 5|mulator through appropriate
attenuation. Sufficient scans were taken to show any out of band emissions up to 10™ harmonic.

EUT Splitter Spectrum Analyzer

CMWS500

Test Equipment List and Details

. . Serial Calibration Calibration
Manufacturer Description Model Number Date Due Date
R&S Wideband Radio CMWS500 149216 2017-10-08 | 2018-10-08
Communication Tester

Unknown Coaxial Cable C-SJ00-0010 C0010/01 Each Time /
Pasternack RF Coaxial Cable 0.5m C-5 Each Time /
E-Microwave Two-way Spliter ODP-1-6-2S | OE0120142 Each Time /

R&S Spectrum Analyzer FSU 26 200256 2017-12-08 2018-12-08

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Temperature: 23.4°C
Relative Humidity: 35%
ATM Pressure: 101.3 kPa

The testing was performed by Harry Yang on 2017-12-11.

Please refer to the following plots.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No

.. RDG170322803-00C

LTE Band 2 (Middle Channel)
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“VBW 300 kHz
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No
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QPSK_3 MHz
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®
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Report No.: RDG170322803-00C
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QPSK 20 MHz
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LTE Band 4 (Middle Channel)
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QPSK_3 MHz
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QPSK 5 MHz
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QPSK 10 MHz
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QPSK 15 MHz
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QPSK 20 MHz
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170322803-00C

FCC §2.1053, §24.238 & §27.53 - SPURIOUS RADIATED EMISSIONS

Applicable Standard
FCC § 2.1053, § 24.238 and § 27.53.

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 (TXpwr in Watts/0.001) — the absolute level

Spurious attenuation limit in dB = 43 + 10 Logio (power out in Watts)

Test Equipment List and Details

.. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S EMI Test Receiver ESCI 100224 2017-09-01 | 2018-09-01
Sunol
Sciences Antenna JB3 A060611-1 2014-11-10 | 2017-11-10
HP Amplifier 8447D 2727A05902 | 2017-09-05 | 2018-09-05
R&S Spectrum Analyzer FSU 26 200256 2016-12-08 | 2017-12-08
ETS LINDGREN Horn Antenna 3115 000 527 35 2016-01-05 | 2019-01-04
Mini-Circuit Amplifier | APSYO0LOL800 1 2001271 | 2017-00-05 | 2018-09-05
HP Signal Generator 1026 320408 2016-12-08 | 2017-12-08
Adjustable Dipole

EMCO Antenna 3121C 9109-753 N/A N/A

TDK RF Horn Antenna HRN-0118 130 084 2016-01-05 | 2019-01-04
Ducommun 1007726-02

Technolagies Horn Antenna ARH-4223-02 1304 2016-11-18 | 2019-11-18
Unknown Coaxial Cable C-NJNJ-50 C-0400-01 2017-09-05 | 2018-09-05
Unknown Coaxial Cable C-NJNJ-50 C-0075-01 2017-09-05 | 2018-09-05
Unknown Coaxial Cable C-NJNJ-50 C-1000-01 2017-09-05 | 2018-09-05
Unknown Coaxial Cable C-SJSJ-50 C-0800-01 2017-09-05 | 2018-09-05

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG170322803-00C

Test Data

Environmental Conditions

Temperature: 24.6~24.9°C
Relative Humidity: 37~38 %
ATM Pressure: 101.7 kPa

* The testing was performed by Sunny Cen and Steven Zuo from 2017-10-29 to 2017-10-30.

EUT Operation Mode: Transmitting

LTE Band 2 (30MHz-20GHz):

Receiver SubstitiéediMethod Absolute A q
Frequency Polar Reading Substituted Antefma Cable Loss Level Limit Margin
(MHz) (H/V) (dBnV) Level Gain (dB) (dBm) (dBm) (dB)
(dBm) (dBd/dBi)
QPSK,Frequency:1880.000 MHz
341.000 H 42.88 -64.2 0.0 0.6 -64.8 -13.0 51.8
341.000 V 45.67 -63.6 0.0 0.6 -64.2 -13.0 51.2
3760.000 H 47.50 -61.3 13.8 1.6 -49.1 -13.0 36.1
3760.000 \Y 42.15 -66.5 13.8 1.6 -54.3 -13.0 41.3
5640.000 H 48.42 -57.6 14.0 1.3 -44.9 -13.0 31.9
5640.000 \Y 43.21 -62.7 14.0 13 -50.0 -13.0 37.0
4122.000 H 45.88 -63.2 13.8 1.4 -50.8 -13.0 37.8
4122.000 \Y 45.29 -63.9 13.8 1.4 -51.5 -13.0 38.5
LTE Band 4 (30MHz-20GHz):
Receiver Substituted Method Absolute
Frequency | Polar . Substituted | Antenna Limit Margin
Reading . Cable Loss Level
(MHz) (H/V) (dBuV) Level Gain (dB) (dBm) (dBm) (dB)
(dBm) (dBd/dBi)
QPSK,Frequency:1732.500 MHz
381.000 H 42.79 -62.7 0.0 0.6 -63.3 -13.0 50.3
381.000 V 46.72 -61.8 0.0 0.6 -62.4 -13.0 49.4
3465.000 H 51.64 -58.6 13.9 1.6 -46.3 -13.0 33.3
3465.000 \Y 53.56 -56.7 13.9 1.6 -44.4 -13.0 314
5197.500 H 50.55 -55.9 14.0 1.5 -43.4 -13.0 30.4
5197.500 \Y 53.13 -53.4 14.0 15 -40.9 -13.0 27.9
4155.000 H 46.27 -62.8 13.9 15 -50.4 -13.0 374
4155.000 \% 45.24 -63.8 13.9 1.5 -51.4 -13.0 38.4
Note:

1) The unit of Antenna Gain is dBd for frequency below 1GHz, and the unit of Antenna Gain is dBi for frequency
above 1GHz.
2) Absolute Level = Substituted Level - Cable loss + Antenna Gain

3) Margin = Limit-Absolute Level
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG170322803-00C

FCC § 2.1053, §24.238(a) & §27.53 - BAND EDGES

Applicable Standard

FCC § 2.1053, § 24.238 and § 27.53.

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

Communication

Spectrum Analyzer

Tester
Test Equipment List and Details
. . Serial Calibration Calibration
Manufacturer Description Model Number Date Due Date
R&S Wideband Radio CMW500 147473 2017-08-31 | 2018-08-31
Communication Tester
Unknown Coaxial Cable C-SJ00-0010 C0010/01 Each Time /
Pasternack RF Coaxial Cable 0.5m C-5 Each Time /
E-Microwave Two-way Spliter ODP-1-6-2S | OE0120142 Each Time /
R&S Spectrum Analyzer FSU 26 200256 2017-12-08 2018-12-08

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).
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Test Data

Environmental Conditions

Temperature: 23.4°C
Relative Humidity: 35%
ATM Pressure: 101.3 kPa

The testing was performed by Harry Yang on 2017-12-11.
Test Mode: Transmitting
Test Result: Compliant. Please refer to the following plots.

LTE Band II
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QPSK_3MHz_ 15 RB_ Right

@ “RBW 30 kHz Marker 1 [T1 ]
“VBW 100 kHz -14.97 dBm
Ref 24 dBm “Att 30 dB SWT 10 ms 1.910000000 GHz
Ooffset 4 dB

-20.

ETYNTUY. PN P IVE TR N W P
v

1 RV At G AN
=gl

LVL
~10 \

D1 -13 dBm \‘

’M 30B

—-60.

——70

Center 1.91 GHz 600 kHz/ Span 6 MHz

Date: 11.DEC.2017 09:46:53

QPSK_5MHz_25RB_ Left

@ “RBW 50 kHz Marker 1 [T1 ]
“VBW 200 kHz -14.27 dBm
Ref 23.5 dBm “Att 30 dB SWT 5 ms 1.849983974 GHz
[,o_Offget 4 dB I
10 b Iy _nAnr AN A A ALy
1 RM
MAXH
LvVL
i j \
F-10
D1 -13 ¢Bm
| - A
i hﬂerWMVWWﬂhMMﬁNNV T
:NPW“V"M
3DB
F-40
F-50
f--60
F-70
Center 1.85 GHz 1 MHz/ Span 10 MHz

Date: 11.DEC.2017 11:29:45

FCC Part 24E, FCC Part 27

Page 53 of 79




Bay Area Compliance Laboratories Corp. (Dongguan) Report No

.. RDG170322803-00C

QPSK_5MHz_25 RB_ Right
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QPSK_10MHz_50 RB_ Right
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QPSK_15MHz_75 RB_ Right
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16QAM_3MHz_ 15 RB_ Right
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16QAM_10MHz_ 50 RB_ Right

@ “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -20.49 dBm
Ref 24 dBm “Att 30 dB SWT 2.5 ms 1.910000000 GHz

Offset 4 dB
-20.

| 1Qu4 A sk PYIN PV | BV I M|

1 RVS i
MAXH
LVL

D1 -13 dBm

vw‘h% 3DB
--40 X

—-60.

——70

Center 1.91 GHz 2 MHz/ Span 20 MHz

Date: 11.DEC.2017 09:50:33

16QAM_15MHz_75 RB_ Left

® “RBW 300 kHz Marker 1 [T1 ]
*VBW 1 MHz -16.95 dBm
Ref 24 dBm “Att 30 dB SWT 2.5 ms 1.850000000 GHz

Offset 4 dB
20

| 10 T\ T ROTY W FTAAYY MAAA MM
hAd A v

I
LA el
\\ LvL

D1 -13 dBm [ I

——60

——70

Center 1.85 GHz 3 MHz/ Span 30 MHz

Date: 11.DEC.2017 09:55:09

FCC Part 24E, FCC Part 27

Page 61 of 79




Bay Area Compliance Laboratories Corp. (Dongguan) Report No

.. RDG170322803-00C

16QAM_15MHz_75 RB_ Right
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16QAM_20MHz_FULL RB_ Right

@ “RBW 300 kHz Marker 1 [T1 ]
“VBW 1 MHz -18.78 dBm
Ref 24 dBm “Att 30 dB SWT 2.5 ms 1.910000000 GHz

Offset 4 dB
-20.

| 1 oMAMN L s Lo Mo
1 RV APty ok

D1 -13 dBm

‘\‘1\& 30B
|40
Mmm

—-60.

——70

Center 1.91 GHz 4 MHz/ Span 40 MHz

Date: 11.DEC.2017 10:00:08

FCC Part 24E, FCC Part 27

Page 63 of 79




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG170322803-00C

LTE Band IV:
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FCC §2.1055, §24.235 & §27.54 - FREQUENCY STABILITY

Applicable Standard
FCC § 2.1055 (a), § 2.1055 (d), §24.235, §27.54

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 15 2.5 2.5
928 to 929. 5.0 N/A N/A
929 to 960. 15 N/A N/A
2110 to 2220 10.0 N/A N/A

According to §24.235, the frequency stability shall be sufficient to ensure that the fundamental emissions
stays within the authorized frequency block.

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: An external variable DC power supply was connected to the battery
terminals of the equipment under test. The voltage was set from 85% to 115% of the nominal value and was
then decreased until the transmitter light no longer illuminated,; i.e., the battery end point. The output
frequency was recorded for each battery voltage.

[~ mm— - == 1
1 1
: Temperature :
! Chamber X
i :
1
i EUT | et
! . quipment
1 1
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Test Equipment List and Details

.. Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
. High Temperature
Dongzhixu Test Chamber DP1000 201105083-4 | 2017-09-10 | 2018-09-09
R&S Wideband Radio CMWS500 147473 | 2017-08-31 | 2018-08-31
Communication Tester
UNI-T Multimeter UT39A M130199938 | 2017-04-02 | 2018-04-02
Unknown Coaxial Cable C-SJ00-0010 C0010/01 Each Time /
Pro instrument DC Power Supply pps3300 N/A N/A N/A

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Temperature: 23.4°C
Relative Humidity: 35%
ATM Pressure: 101.3 kPa

The testing was performed by Harry Yang on 2017-12-11.
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LTE Band 2:

QPSK, Channel Bandwidth:10MHz
Middle Channel, f. = 1880 MHz

Temperature Voltage FI‘E(}.I:.(C;:C)’ Fr::(}.:(e);lcy S—

C Vic Hz ppm
-30 -11.24 -0.0060 Pass
-20 -10.83 -0.0058 Pass
-10 -7.65 -0.0041 Pass

0 -4.37 -0.0023 Pass
10 3.8 -8.74 -0.0046 Pass
20 -6.51 -0.0035 Pass
30 -3.21 -0.0017 Pass
40 -1.37 -0.0007 Pass
50 -6.84 -0.0036 Pass
25 3.6 -3.54 -0.0019 Pass
25 4.35 -1.38 -0.0007 Pass

16QAM, Channel Bandwidth:10MHz
Middle Channel, f. =1880 MHz
Temperature Voltage Frg}:g‘lcy Fr::(}:z:cy —

C Vic Hz ppm
-30 -8.56 -0.0046 Pass
-20 -5.42 -0.0029 Pass
-10 -7.65 -0.0041 Pass

0 -1.37 -0.0007 Pass
10 3.8 -5.61 -0.0030 Pass
20 -4.32 -0.0023 Pass
30 -5.98 -0.0032 Pass
40 -0.34 -0.0002 Pass
50 -5.84 -0.0031 Pass
25 3.6 -9.14 -0.0049 Pass
25 4.35 -2.34 -0.0012 Pass
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LTE Band 4:

QPSK, Channel Bandwidth:10MHz
Middle Channel, f. = 1732.5 MHz

Temperature Voltage Frequency | Frequency
Error Error Result

C Vic Hz ppm
-30 1.65 0.0010 Pass
-20 2.37 0.0014 Pass
-10 3.51 0.0020 Pass

0 3.39 0.0020 Pass
10 3.8 2.75 0.0016 Pass
20 1.93 0.0011 Pass
30 3.17 0.0018 Pass
40 2.67 0.0015 Pass
50 1.74 0.0010 Pass
25 3.6 3.32 0.0019 Pass
25 4.35 2.85 0.0016 Pass

16QAM, Channel Bandwidth:10MHz
Middle Channel, f. =1732.5 MHz

Temperature Voltage Frg}:g‘lcy Fr::(}:z:cy
Result

C Vic Hz ppm
-30 3.43 0.0020 Pass
-20 2.54 0.0015 Pass
-10 1.74 0.0010 Pass

0 2.35 0.0014 Pass
10 3.8 1.37 0.0008 Pass
20 1.87 0.0011 Pass
30 2.67 0.0015 Pass
40 3.11 0.0018 Pass
50 2.68 0.0015 Pass
25 3.6 3.44 0.0020 Pass
25 4.35 2.46 0.0014 Pass

Note: The fundamental emissions stay within the authorized bands of operation based
on the frequency deviation measured is small, the extreme voltage was declared by applicant.

whxdk* END OF REPORT *#*%%*
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