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TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch is a subcontractor to TUV SUD Product Service GmbH according to the
principles outlined in ISO 17025.

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch reports apply only to the specific samples tested under stated test conditions.
Construction of the actual test samples has been documented. It is the manufacturer's responsibility to assure that additional production units of this
model are manufactured with identical electrical and mechanical components. The manufacturer/importer is responsible to the Competent Authorities
in Europe for any modifications made to the production units which result in non-compliance to the relevant regulations. TUV SUD Certification and
Testing (China) Co., Ltd. Shenzhen Branch shall have no liability for any deductions, inferences or generalizations drawn by the client or others from
TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch issued reports.

This report is the confidential property of the client. As a mutual protection to our clients, the public and ourselves, extracts from the test report shall
not be reproduced except in full without our written approval
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2 Description of
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Equipment Under Test

Description of the EqQuipment Under Test

Product:
Model no.:
FCC ID:

Rating:

Frequency:
Antenna gain:

Number of operated channel:

Modulation:

Connect Hub Gateway

Connect Hub

2AA2X-16500361

Adapter input: 100-240V DC 1.0A, 50-60Hz, output:5.2V DC 3.0A
Connect Hub input: Max 5.2V DC, Max 5A.

Internal Rechargeable Battery:3.7V DC

Internal Backup Battery:3V DC
2405MHz-2480MHz (Tx and Rx)

Internal Chip Antenna: -1.5 dBi
External Whip Antenna:2 dBi

16

0-QPSK
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3 Summary of Test Standards

Test Standards
FCC Part 15 Subpart C 10-1-17 Edition

Federal Communications Commission, PART 15 — Radio Frequency Devices,
Subpart C — Unintentional Radiators

All the tests were performed using the procedures from ANSI C63.4(2014) and ANSI C63.10
(2013).
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4 Details about the Test Laboratory
Site 1
Company name: TUV SUD Hong Kong Ltd.
3/F, West Wing, Lakeside 2,
10 Science Park West Avenue,
Science Park, Shatin, Hong Kong
Site 2
Company name: TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
Building 12&13 Zhiheng Wisdomland Business Park,
Nantou Checkpoint Road 2,
Shenzhen 518052, P.R.China
FCC Registration Number: 502708
Emission Tests
Test Item Test Site
FCC Part 15 Subpart C
FCC Title 47 Part 15.205, 15.209 & 15.247(d) Spurious Radiated Emission Site 2
FCC Title 47 Part 15.207 Conduct Emission Site 2
FCC Title 47 Part 15.247(a)(1) 6dB & 99% Bandwidth Site 2
FCC Title 47 Part 15.247(b) Peak Output Power Site 2
FCC Title 47 Part 2.1051 & 15.247(d) Spurious Emissions at Antenna Terminals Site 2
FCC Title 47 Part 15.247(d) 100kHz Bandwidth of band edges Site 2
FCC Title 47 Part 15.247(e) Power Spectral Density Site 2
FCC Title 47 Part 15.203 & 15.247(b) Antenna Requirement Site 2
TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch Page 5 of 35
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4.1 Test Equipment Site List

Radiated emission Test — Site 1
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DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
EMI Test Receiver Rohde & Schwarz ESR 26 101269 2019-7-6
Signal Analyzer Rohde & Schwarz FSV40 101031 2019-7-6
Loop Antenna Rohde & Schwarz HFH2-Z2 100398 2019-7-6
Trilog Super Broadband Test | g0 r7heck VULB 9163 707 2019-6-28
Antenna
Horn Antenna Rohde & Schwarz HF907 102294 2019-6-28
Wideband Horn Antenna Q-PAR QWH-SL-18- 12827 2019-7-12
40-K-SG
Pre-amplifier Rohde & Schwarz SCU 18 102230 2019-7-6
Pre-amplifier Rohde & Schwarz SCU 40A 100432 2019-7-6
Attenuator Agilent 8491A MY39264334 2019-7-6
3m Semi-anechoic chamber TDK 9X6X6 2020-7-7
Test software Rohde & Schwarz EMC32 Version 9.15.00 N/A
Conducted Emission Test — Site 1
DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
EMI Test Receiver Rohde & Schwarz ESR 3 101782 2019-7-6
LISN Rohde & Schwarz ENV4200 100249 2019-7-6
LISN Rohde & Schwarz ENV432 101318 2019-7-6
LISN Rohde & Schwarz ENV216 100326 2019-7-6
ISN Rohde & Schwarz ENY81 100177 2019-7-6
ISN Rohde & Schwarz ENY81-CA6 101664 2019-7-6
High Voltage Probe Rohde & Schwarz TK94§8§VT94 9420-584 2019-6-30
RF Current Probe Rohde & Schwarz EZ-17 100816 2019-6-30
Attenuator Shanghai Huaxiang TS2-26-3 080928189 2019-7-6
Test software Rohde & Schwarz EMC32 Version9.15.00 N/A

20dB & 99% Bandwidth, Peak Output Power, Spurious Emissions at Antenna Terminals,

100kHz Bandwidth of band edges, Power Spectral Density — Site 1

DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE
Signal Analyzer Rohde & Schwarz FSV40 101030 2019-7-6
Vector Signal Generator Rohde & Schwarz SMU 200A 105324 2019-7-6
RF Switch Module Rohde & Schwarz | OSPT2OSP- 1 101996/100851 2019-7-6
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4.2 Measurement System Uncertainty
Measurement System Uncertainty Emissions
System Measurement Uncertainty
ltems Extended Uncertainty
Uncertainty for Radiated Emission in 3m chamber 4.46dB
9kHz-30MHz )
Uncertainty for Radiated Emission in 3m chamber Horizontal: 4.91dB;
30MHz-1000MHz Vertical: 4.89dB;
Uncertainty for Radiated Emission in 3m chamber Horizontal: 4.80dB;
1000MHz-25000MHz Vertical: 4.79dB;
Uncertainty for Conducted Emission at AC Power Line 3.21dB
150kHz-30MHz )
Uncertainty for Conducted RF Power 2.13dB
Uncertainty for frequency test 0.6x10-7
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5 Summary of Test Results
Emission Tests

FCC Part 15 Subpart C
Test Condition Pages Test Result

Pass Fail N/A
FCC Title 47 Part 15.205, 15.209 & 15.247(d) Spurious Radiated Emission 1013 | X' [ L]
FCC Title 47 Part 15.207 Conduct Emission 14-15 | X' [ [
FCC Title 47 Part 15.247(a)(2) 6dB & 99% Bandwidth 16-18 | X' [ [
FCC Title 47 Part 15.247(b) Peak Output Power 1921 | X' [ L
FCC Title 47 Part 2.1051 & 15.247(d) Spurious Emissions at Antenna Terminals | 22-27 | X [ []
FCC Title 47 Part 15.247(d) 100kHz Bandwidth of band edges 28-30 | X [ [
FCC Title 47 Part 15.247(e) Power Spectral Density 31-33 | [X (] [
FCC Title 47 Part 15.203 & 15.247(b) Antenna Requirement 34 X [] []

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch

Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan District,

518052 Shenzhen, CHINA
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6 General Remarks

Remarks

This submittal(s) (test report) is intended for FCC ID: 2AA2X-16500361, complies with Section
15.203, 15.205, 15.207, 15.209, 15.247 of the FCC Part 15, Subpart C rules for the DTS grant

The TX and RX range is 2405MHz-2480MHz.

EUT has an internal antenna and an external, as manufacture declared, there is an RF switch
that selects the internal antenna or the external antenna. Never both at the same time. And
actually the internal antenna is not used under normal operation.

Testing was performed on both setting of using external antenna and internal antenna to
make sure both could comply with standard’s requirement. While this report final only shows
the data of testing on external antenna, which we found it is the worst case.

SUMMARY:

- All tests according to the regulations cited on page 8 were
W - Performed
O - Not Performed

- The Equipment Under Test
W - Fulfills the general approval requirements.

O - Does not fulfill the general approval requirements.

Sample Received Date: January 30, 2019
Testing Start Date: February 26, 2019
Testing End Date: March 6, 2019
/ N
Reviewed by: Prepared by;
\ o
. A NS
- B2 B
\;; f,ﬁ’ b
Hosea CHAN Eric LI
EMC Project Engineer EMC Senior Project Engineer
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7 Emission Test Results
7.1 Spurious Radiated Emission
EUT: Connect Hub Test Result
Op Condition: Operated, TX Mode X Passed
(Worst case lies on 2480MHz channel)
Test Specification: FCC15.205, 15.209 & 15.247(d) [ ] Not Passed
Comment: 120V AC
Remark: 9kHz to 1GHz
Frequency Result Limit Margin Detector  Ant. Polarity  Corr.
MHz dBuVv/m dBuv/m dB PK/QP/AV H/V (dB)
108.623889 17.98 43.50 -25.52 Peak H -27.6
541.675000 30.73 46.00 -15.27 Peak H -21.1
583.385000 32.40 46.00 -13.60 Peak H -20.1
50.639444 24.99 40.00 -15.01 Peak \ -24.7
64.542778 23.94 40.00 -16.06 Peak \ -29.1
874.654444 31.78 46.00 -14.22 Peak \ -15.9
Remark:
1. Asthe measured peak value not exceeded the Quasi peak limit, Quasi peak value no need to be
measured.
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Spurious Radiated Emission
EUT: Connect Hub Test Result
Op Condition: Operated, TX Mode (2405MHz) X Passed
Test Specification:  FCC15.205, 15.209 & 15.247(d) [] Not Passed
Comment: 120V AC
Remark: 1GHz to 25GHz
Frequency Result Limit Margin Detector Pg]gility Corr.
MHz dBuv/m dBuVv/m dB PK/QP/AV H/V (dB)
1200.250000 38.37 54.00 -15.63 Peak H -12.3
1253.250000 35.23 54.00 -18.77 Peak H -12.0
4809.906250 38.74 54.00 -15.26 Peak H 2.8
7061.718750 38.90 54.00 -15.10 Peak H 5.8
9482.343750 40.15 54.00 -13.85 Peak H 9.1
1200.000000 40.35 54.00 -13.65 Peak Vv -12.3
1786.312500 25.96 54.00 -28.04 Peak Vv -10.1
4808.906250 37.20 54.00 -16.80 Peak Vv 2.8
8257.968750 38.25 54.00 -15.75 Peak Vv 6.0
11404.687500 40.61 54.00 -13.39 Peak \% 8.7

Remark:

1.As the measured peak value not exceeded the average limit, average value no need to be measured.

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan District,
518052 Shenzhen, CHINA
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Spurious Radiated Emission
EUT: Connect Hub Test Result
Op Condition: Operated, TX Mode (2445MHz) X Passed
Test Specification: ~ FCC15.205, 15.209 & 15.247(d) [ ] Not Passed
Comment: 120V AC
Remark: 1GHz to 25GHz
- . Ant.
Frequency Result Limit Margin Detector Polarity Corr.
MHz dBuv/m dBuVv/m dB PK/QP/AV H/V (dB)
1200.250000 37.49 54.00 -16.51 Peak H -12.3
1253.437500 34.41 54.00 -19.59 Peak H -12.0
4890.062500 40.38 54.00 -13.62 Peak H 2.9
7456.406250 38.67 54.00 -15.33 Peak H 6.1
11874.843750 41.03 54.00 -12.97 Peak H 10.4
1200.250000 40.13 54.00 -13.87 Peak Vv -12.3
1598.625000 29.03 54.00 -24.97 Peak Vv -10.8
4890.937500 40.62 54.00 -13.38 Peak Vv 2.9
7227.656250 38.91 54.00 -15.09 Peak Vv 4.9
9513.750000 41.62 54.00 -12.38 Peak Vv 9.1

Remark:

1.As the measured peak value not exceeded the average limit, average value no need to be measured.

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch

Page 12 of 35
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Spurious Radiated Emission
EUT: Connect Hub Test Result
Op Condition: Operated, TX Mode (2480MHz) X Passed
Test Specification:  FCC15.205, 15.209 & 15.247(d) [] Not Passed
Comment: 120V AC
Remark: 1GHz to 25GHz
. . Ant.
Frequency Result Limit Margin Detector Polarity Corr.
MHz dBuVv/m dBuVv/m dB PK/QP/AV HIV (dB)
1255.937500 34.52 54.00 -19.48 Peak H -12.0
1596.437500 29.22 54.00 -24.78 Peak H -10.8
4959.906250 40.48 54.00 -13.52 Peak H 3.3
9340.312500 41.03 54.00 -12.97 Peak H 8.4
13112.343750 43.86 54.00 -10.14 Peak H 13.8
1200.250000 39.74 54.00 -14.26 Peak \% -12.3
2399.500000 37.05 54.00 -16.95 Peak \% -6.0
4960.781250 40.73 54.00 -13.27 Peak \% 3.3
8193.281250 39.29 54.00 -14.71 Peak \% 5.6
13095.937500 43.75 54.00 -10.25 Peak Vv 13.8
Remark:

1.As the measured peak value not exceeded the average limit, average value no need to be measured.

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch Page 13 of 35
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7.2 Conducted Emission at AC Power line

EUT: Connect Hub Test Result
Op Condition: Operated, TX Mode X Passed
Test Specification: FCC15.207 [ ] Not Passed
Comment: 120V AC

Remark: L Line

E

China

80T
70T
3 0-\ l
> ol
a *
o 4
c
= 40_-
o * *
s .1 % *
- 30T
20T
10t
0 } } } +— } } } } —+—— } |
150k 30040000 8001M 2M  3M 4M5M6 8 10M 20M 30M
Frequency in Hz
Critical_Freqgs
Frequency MaxPeak | Average Limit Margin
(MHz) (dBpv) (dBpv) (dBpv) (dB)
0.169500 56.19 64.96 -8.77
0.214000 49.02 63.05 -14.03
1.098000 36.88 56.00 -19.12
2.914000 37.98 56.00 -18.02
5.198000 34.18 60.00 -25.82
15.434000 31.48 60.00 -28.52
Final Result
Frequency QuasiPeak | Average Limit Margin
(MHz) (dBpv) (dBpv) (dBpv) (dB)
0.169500 38.61 54.98 -16.37
0.169500 54.43 64.98 -10.55

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan District,
518052 Shenzhen, CHINA
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Conducted Emission at AC Power line

E
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EUT: Connect Hub

Op Condition: Operated, TX Mode
Test Specification: FCC15.207
Comment: 120V AC

Remark: N Line

Test Result
X] Passed
[ ] Not Passed

80T
70T
. 0-\ ]
+ -k
?i 50t
o *
s 1
c
— 40_-
- *
: 1 Hpk g
- 30T
201
101
0 } } } —+— } } } } +—+— } |
150k 3004000 8001M 2M  3M 4M5M6 8 10M 20M 30M
Frequency in Hz
Final Result
Frequency MaxPeak | Average Limit Margin
(MHz) (dBuv) (dBupv) (dBupv) (dB)
0.170000 55.22 64.96 -9.74
0.222000 48.93 62.74 | -13.82
1.906000 37.95 56.00 | -18.05
3.398000 36.57 56.00 | -19.43
5.014000 35.36 60.00 | -24.64
6.614000 33.65 60.00 | -26.35

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan District,

518052 Shenzhen, CHINA
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7.3 6dB & 99% Bandwidth

EUT:

Op Condition:
Test Specification:
Comment:

&)

Bandwidth

6dB bandwidth

99% OCB

China
Connect Hub Test Result
Operated, TX Mode (2405MHz) X Passed
FCC15.247(a)(2), 6dB Bandwidth & 99% Bandwidth | [ ] Not Passed
Spectrum [%]
Ref Level 30.00 dBm Offset 9.00 dB & RBW 100 kHz
o att 40dB SWT  18.3ps @ VBW 300kHz  Mode duto FFT
Count 1004100
@ 1Pk View
M1[1] ~4.06 dBm
_ 2.40436000 GHz,
20 dem mM2[1] 2.00 dBm)|
104d 2.40527600 GHz,
ﬁ
od D1 -3.995 dBm e g
-10 dem
20 dem
a30d L
40 d
50
&0
CF 2.405 GHz, 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.40436 GHz -4.06 dBm
M2 1 2.405276 GHz 2,00 dBm
D3l M1 1 L4 MHz 0,15 de
][ ] | CECCEEE N1
Date:3MAR 2019 15:224:33
Spectrum [%]
Ref Level 30.00 dBm Offset 9.00 dB & RBW 50 kHz
o att 41dB SWT  37.3 05 @ VBW 200 kHz  Mode duto FFT
Count 1004100
@ 1Pk View
M1[1] 1.06 dBm
2.40493610 GHz|
20 4d Oce B 2257742256 MHz]
10 der
M1
o
PN f’\/\wwm\,m
-20d
il £ N
40 dl
50
&0
CF 2.405 GHz 1001 pts Span 4.0 MHz
j [ CEECEEE N
Date:3MAR 2019 1524:44
Measured Value Limit
1.444MHz > 0.5MHz
2.258MHz NA
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6dB & 99% Bandwidth

EUT: Connect Hub Test Result
Op Condition: Operated, TX Mode (2445MHz) X Passed
Test Specification:  FCC15.247(a)(2), 6dB Bandwidth & 99% Bandwidth [ ] Not Passed

Comment: 120V AC

Spectrum uv:n

Ref Level 30.00 dém Offset 3.00 dB & RBW 100 kHz

|& Att 40dB  SWT 18.9 ps @ YBW 300kHz Mode Auto FFT
Count 100/100

® 1Pk View

M1[1] -6.72 dBm|
2.44420800 GHz|
mz2[1] -0.44 dBm|
2.44478000 GHz|

20 dem:

10 di

0 dl X
D1 -6.443 dBm

CF 2.445 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.444208 GHz -6.72 dBm
M2 1 2.44478 GHz -0.44 dem
03 M1 1 1.6 MHz 0.14 dB

] [ ] | CECCEEE N1

Date:3MAR 2019 15:27:33

Spectrum uv:n

Ref Level 30.00 dém Offset .00 dB @ RBW 50 kHz

|& Att 40dB  SWT 37.9 ps @ YBW 200kHz Mode Auto FFT
Count 100/100

® 1Pk View

M1[1] -2.87 dBm|
2.44490810 GHz|
20d Occ Bw 2.337662338 MHz

od [XE]

and YAl MMM

-50 dBrm

-60 dBm

CF 2.445 GHz 1001 pts Span 4.0 MHz
][ | CEEEEEE N

Date:3MAR 2019 1527:44

Bandwidth Measured Value Limit
6dB bandwidth 1.600 MHz > 0.5 MHz
99% OCB 2.338 MHz NA

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch Page 17 of 35
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6dB & 99% Bandwidth

EUT: Connect Hub Test Result
Op Condition: Operated, TX Mode (2480MHz) X Passed
Test Specification:  FCC15.247(a)(2), 6dB Bandwidth & 99% Bandwidth [ ] Not Passed

Comment: 120V AC

Spectrum né-:'

Ref Level 30.00 dBm Offset 9.00 dB @ RBW 100 kHz

|& Att 40dB  SWT 18.9 ps @ YBW 300kHz Mode Auto FFT
Count 100/100

@ 1Pk View

M1[1] -8.27 dBm|
2.47920800 GHZ|
m2[1] -2.26 dBm|
2.47975600 GHz|

20 dem:

10 dBm

M
od

1 ,—_A/\—\/\/—'\—v\’\\[
| TodBm——=C1 -8.257 dBm;

i

-50 dBm

-60 d

CF 2.48 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Tre | X-value v-value | Function Function Result
M1 1 2.479208 GHz -8.27 dém
M2 1 2.479756 GHz -2.26 dbrm
D3] M1 1 1.624 MHz -0.16 d&

] [ ] | CECEEEE i ]

Date:3MAR 2019 15:45:01

Spectrum uv:n

Ref Level 30.00 dém Offset .00 dB @ RBW 50 kHz

|& Att 40dB  SWT 37.9 ps @ YBW 200kHz Mode Auto FFT
Count 100/100

® 1Pk View

M1[1] -3.23 dBm|
2.47992010 GHz|
20d Occ Bw 2.341658342 MHz

-50 dBrm

-60 dBm

CF 2.48 GHz 1001 pts Span 4.0 MHz
i | CCECEEE N

Date:3MAR 2019 15:45:12

Bandwidth Measured Value Limit
6dB bandwidth 1.624 MHz > 0.5 MHz
99% OCB 2.342 MHz NA

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch Page 18 of 35
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7.4 Peak Output Power
EUT: Connect Hub Test Result
Op Condition: Operated, TX Mode (2405MHz) X Passed
Test Specification:  FCC15.247(b) [ ] Not Passed
Comment: 120V AC
Spectrum [@]
Ref Level 30.00 dBm  Offset 2.00 dB & RBW 2 MHz
j= ALt 40 dB SWT 1ms @ ¥BW 5 MHz Mode Auto Sweep
Count 100/100
@ 1Pk View
M1[1] 4.63 dBm
2.40555570 GHz
20 dBm
10 dBm m
!‘———ﬁ
0 dém
-20 dBm
-30 dBm
-40 dBm
-50 dBm
60 dBm
CF 2.405 GHz 691 pts Span 6.0 MHz
J1 ERRRRRRED
Date: 3MAR 2019 15:24:51
Conducted Output Power Limit
4.63 dBm < 30dBm
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Peak Output Power

EUT:

Op Condition:

Connect Hub

Test Specification:  FCC15.247(b)

Comment:

120V AC

Spectrum

Operated, TX Mode (2445MHz)

&)

China

Test Result
X] Passed
[ ] Not Passed

=)

Ref Level 30.00 dBm  Offset 0.00 dB & RBW 2 MHz

Count 1004100

|& ALt 40 de  SWT 1ms @ ¥BW 5 MHz Mode Auto Sweep

@ 1Pk View

20 dBm

M1[1]

4.19 dBm
2.44456580 GHz

10 dBm

r1

0 dém

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 2.445 GHz 691 pts

Span 6.0 MHz

Jl

Date:3MAR 2019 1527351

Conducted Output Power

Limit

4.19 dBm

< 30dBm
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Peak Output Power

EUT:

Op Condition:

Comment:

|& ALt

Connect Hub

Operated, TX Mode (2480MHz)
Test Specification:  FCC15.247(b)

120V AC

Spectrum

&)

China

Test Result
X] Passed
[ ] Not Passed

=)

Ref Level 30.00 dBm  Offset 0.00 dB & RBW 2 MHz

40 de  SWT 1ms @ ¥BW 5 MHz Mode

Count 1004100

Auto Sweep

@ 1Pk View

20 dBm

M1[1]

1.67 dBm
2.48057310 GHz

10 dBm

0 dém

LE

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 2.48 GHz 691 pts

Span 6.0 MHz

Jl

Date:3MAR 2019 15:45:20

Conducted Output Power

Limit

1.67 dBm

< 30dBm
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7.5 Spurious Emissions at Antenna Terminals
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China

EUT: Connect Hub Test Result
Op Condition: Operated, TX Mode (2405MHz) X Passed
Test Specification:  FCC2.1051 & 15.247(d) [ ] Not Passed
Comment: 120V AC
Channel FregRange RefLevel Result Limit Verdict
2405 Reference 1.92 1.92 -—- PASS
2405 30~1000 1.92 -61.07 -18.08 PASS
2405 1000~26500 1.92 -44.67 -18.08 PASS
EETTER (%]
Ref Level 29.00 dBm Offset 9.00 dB & RBW 100 kHz
= Att 30dB SWT 19 ps @ YBW 300 kHz

Mode Auto FFT

@ 1Pk View

mM1[1]

1.92 dBm)|
2.40527350 GHz

e

CF 2.405 GHz

691 pts

Span 3.0 MHz

i

Date:3MAR 2019 1525:14
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Spurious Emissions at Antenna Terminals

EUT:
Op Condition:

Test Specification: FCC2.1051 & 15.247(d)

Comment:

&)

China

Connect Hub

Test Result
Operated, TX Mode (2405MHz)

X] Passed
[ ] Not Passed

120V AC

Spectrum uv:n
Ref Level 19.00 dém Offset 9.00 dB & RBW 100 kHz

|& Att 20dB  SWT 30.1ms @ VBW 300 kHz Mode auto Sweep
Count 10/10

® 1Pk Max

M1[1] -61.07 dBm

950.6770 MHz|
10 dBm

0 dem

20 dbm D1 -12.080 dBrr

M1

Start 30.0 MHz
i

Date:3MAR 2019 152522

30001 pts Stop 1.0 GHz

| CECEEEE ]

Spectrum

[:=
v
Ref Level 20.00 dém Offset 3.00 dB @ RBW 100 kHz

|& Att 30dB  SWT 255ms @ VBW 300kHz Mode Auto Sweep
Count 9/10

® 1Pk Max

M1[1] -44.67 dBm
15.328450 GHz|
10 di

0 dBm

Zod D1 -12.080 dBrr

=70 dBm

Start 1.0 GHz
i

Date:3MAR 2019 1525:34

30001 pts Stop 26.5 GHz

NNy o
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Spurious Emissions at Antenna Terminals
EUT: Connect Hub Test Result
Op Condition: Operated, TX Mode (2445MHz) X Passed
Test Specification:  FCC2.1051 & 15.247(d) [ ] Not Passed
Comment: 120V AC
Channel FregRange RefLevel Result Limit Verdict
2445 Reference -0.51 -0.51 - PASS
2445 30~1000 -0.51 -60.91 -20.51 PASS
2445 1000~26500 -0.51 -45.15 -20.51 PASS
Spectrum [§]
Ref Level 29.00 dém Offset 2.00 dB & RBW 100 kHz
|= Att 30dB  SWT 19 ps @ YBW 300 kHz  Mode Auto FFT
@ 1Pk View
mMi[1] -0.51 dBm
o0 d 2.44478290 GHz
10 di
o M1
-10d J‘f\/ﬁ /MW\\P\/X
-20 der
40 d
=50 d
-60 d
CF 2.445 GHz 691 pts Span 3.0 MHz
i (T
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Spurious Emissions at Antenna Terminals

EUT:
Op Condition:

Test Specification: FCC2.1051 & 15.247(d)

Comment:

&)

China

Connect Hub Test Result
Operated, TX Mode (2445MHz) X Passed

[ ] Not Passed

120V AC

Spectrum uv:n

Ref Level 19.00 dém Offset 9.00 dB & RBW 100 kHz

|& Att 20dB  SWT 30.1ms @ VBW 300 kHz Mode auto Sweep
Count 10/10

® 1Pk Max

M1[1] -60.91 dBm

852.0310 MHz|
10 dBm

0 dem

D1 -20.510 dBrry

M1
-60 d

Start 30.0 MHz
i

Date:3MAR 2019 15:28:12

Spectrum uv:n

Ref Level 20.00 dém Offset 3.00 dB @ RBW 100 kHz
|& Att 30de SWT
Count 9/10

® 1Pk Max

30001 pts Stop 1.0 GHz

[ | CECEEEEN ]

255 ms @ YBW 300 kHz Mode Auto Sweep

M1[1] -45.15 dBm
15.988900 GHz|
10 di

0 dBm;

D1 -20.510 dem

=70 dBm

Start 1.0 GHz
i

Date:3MAR 2019 152824

30001 pts Stop 26.5 GHz

NNy o
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Spurious Emissions at Antenna Terminals

EUT: Connect Hub Test Result
Op Condition: Operated, TX Mode (2480MHz) X Passed
Test Specification:  FCC2.1051 & 15.247(d) [ ] Not Passed
Comment: 120V AC
Channel FregRange RefLevel Result Limit Verdict
2480 Reference -2.11 -2.11 - PASS
2480 30~1000 -2.11 -60.49 -22.11 PASS
2480 1000~26500 -2.11 -45.26 -22.11 PASS
EETTER (%]
Ref Level 29.00 dBm Offset 9.00 dB & RBW 100 kHz
|= Att 30dB  SWT 19 ps @ YBW 300 kHz Mode 4uto FFT
@ 1Pk View
mMi[1] -2.11 dBm
o0 d 2.47975250 GHz
10 di
-10d
-20 dem
-40 dp
=50 d
-60 dBrm
CF 2.48 GHz 691 pts Span 3.0 MHz
it ARRRRRAND W

Date:3MAR 2019 15:45:42
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Spurious Emissions at Antenna Terminals

EUT: Connect Hub

Op Condition: Operated, TX Mode (2480MHz)
Test Specification: FCC2.1051 & 15.247(d)
Comment: 120V AC

Test Result
X] Passed
[ ] Not Passed

o=
v
Ref Level 19.00 dBm  Offset 9.00 dB & RBW 100 kHz
|= Att 20dB  SWT 30.1ms @ VBW 300 kHz Mode auto Sweep
Count 10/10
® 1Pk Max
M1[1] -60.49 dBm)|
860.1470 MHz|
10 dBm:
o d
-10 dem
-20d
D1 -22.110 dBm
-30 dem
-40 dBrm
-50 dem
M1
60 d ¥
m
Start 30.0 MHz 30001 pts Stop 1.0 GHz
i WRRRREE

Date:3MAR 2019 15:45:50

Spectrum

[:=
v
Ref Level 20.00 dém Offset 3.00 dB @ RBW 100 kHz

|& Att 30dB  SWT 255ms @ VBW 300kHz Mode Auto Sweep
Count 9/10

® 1Pk Max

M1[1] -45.26 dBm
20.027250 GHz|
10 di

0 dem

D1 -22,110 dBrr

=70 dBm

Start 1.0 GHz
i

Date:3MAR 2019 15:46:02

30001 pts Stop 26.5 GHz

NNy o
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7.6 100kHz Bandwidth of band edges
EUT: Connect Hub Test Result
Op Condition: Operated, TX Mode (2405MHz) X Passed
Test Specification:  FCC15.247(d), Conducted [ ] Not Passed
Comment: 120V AC
Spectrum [@]
Ref Level 20.00 dém  Offset 9.00 dB & RBW 100 kHz
o Att 30dB  SWT  246.5 s @ VBW 300 kHz  Mode Auto FFT
Count 300,300
@ 1Pk View
M1[1] 0.39 dBm
10 dBm 2.404770 GHz
M2[1] -39.93 dBmy
0 dem 2.400000 GH7
-10 dBm I
=SfrdB——01 -19.610 dRn [J
-30 dBm
-40 dBm M'%ﬂ[
50 dBm M3 .mﬂuﬂﬂ
It g oot bt i hpbem AP P A, A A P e it g b
60 dBm
70 dBm
Start 2.3 GHz 691 pts Stop 2.405 GHz
Marker
Type | Ref | Trc | X-value Y-value | _Function Function Result
M1 1 2,40477 GHz 0.39 dBm
M2 1 2.4 GHz -39.93 dBm
M3 1 2,39 GHz -52.45 dBm
M4 1 2,399978 GHz -40.74 dBm
J1 WA e
Date:3MAR 2019 1525:07
Band edges Limit
40.32 dB > 20dB
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100kHz Bandwidth of band edges
EUT: Connect Hub Test Result
Op Condition: Operated, TX Mode (2480MHz) X Passed
Test Specification:  FCC15.247(d), Conducted [ ] Not Passed
Comment: 120V AC
Spectrum [@]
Ref Level 20.00 dBm  Offset 9.00 dB & RBW 100 kHz
j@ ALt 30de  SWT 1.1 ms @ ¥BW 300 kHz Mode Auto Swesp
Count 300,300
@ 1Pk View
M1[1] -1.84 dBm
10 dBm 2.479780 GHz
m2[1] -43.46 dBm
0 dem F1 2.483500 GHz
-10 dBm HJ\
20 dBM—51 51 040 dom
20 dBm N [ r
-40 dBpy)
MM" WE\” fin 13
' LA YRSV O VYT F) WY ST ST PP NATT SP TW RPN FRSOS e
-60 dBm
70 dBm
Start 2.47 GHz 691 pts Stop 2.55 GHz
Marker
Type | Ref | Trc | X-value ¥Y-value Function Function Result
M1 1 2.47978 GHz -1.84 dBm
M2 1 2.4835 GHz -43.46 dBm
M3 1 2.5 GHz -53.09 dBm
M4 1 2.483913 GHz -37.16 dBm
I RN Wa
Date: 3MAR 2019 15:45:35
Band edges Limit
41.62 dB > 20dB
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100kHz Bandwidth of band edges

&)

China

EUT: Connect Hub Test Result
Op Condition: Operated, TX Mode (2405MHz & 2480MHz) | [X] Passed
Test Specification:  FCC15.247(d), Radiated [ ] Not Passed
Comment: 120V AC
Channel  Frequency Result Limit Margin  Detector Ant. Polarity Corr.
MHz dBuv/m dBuv/m daB PK /AV H/V (dB)
2405 2400.00 43.62 74.00 -30.38 Peak H -55
2405 2400.00 35.81 54.00 -18.19 Average H -55
2405 2400.00 42.47 74.00 -31.53 Peak Vv -55
2405 2400.00 33.48 54.00 -20.52 Average \ -5.5
2480 2483.50 46.23 74.00 -27.77 Peak H -4.8
2480 2483.50 36.77 54.00 -17.23 Average H -4.8
2480 2483.50 48.13 74.00 -25.87 Peak \% -4.8
2480 2483.50 37.25 54.00 -16.75 Average \ -4.8

TUV SUD Certification and Testing (China) Co., Ltd. Shenzhen Branch
Building 12&13, Zhiheng Wisdomland Business Park, Nantou Checkpoint Road 2, Nanshan District,
518052 Shenzhen, CHINA
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7.7 Power Spectral Density

EUT: Connect Hub Test Result
Op Condition: Operated, TX Mode (2405MHz) X Passed
Test Specification: FCC15.247(e) [ ] Not Passed
Comment: 120V AC
Spectrum [@]
Ref Level 29.00 dém  Offset 9.00 dB @ RBW 10 kHz
j& ALt 30 dB SWT 189.6 ps @ VBW 30 kHz Mode Auto FFT
Count 100/100
@ 1Pk View
M1[1] -6.12 dBm
2.404768200 GHz
20 dem
10 dem
0 dBm
M1

-10 dém St

T A AT
M \f V U \Mﬂk

A T e
L v

-60 dBm
GF 2.405 GHz 30000 pts Span 4.0 MHz
1 I ™)
Date: 3MAR 2019 15:224:58
PSD Limit
-6.12 dBm <8 dBm
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Power Spectral Density
EUT: Connect Hub Test Result
Op Condition: Operated, TX Mode (2445MHz) X Passed
Test Specification: FCC15.247(e) [ ] Not Passed
Comment: 120V AC

Spectrum ||:|%:| I

Ref Level 29.00 dBm  Offset 9.00 dB & RBW 10 kHz

|= ALt 30de  SWT 189.5 ps @ VYBW 30 kHz
Count 1004100

@ 1Pk View

Mode 4suto FFT

M1[1] -9.21 dBm

2.444770070 GHz
20 dBm

10 dBm

0 dBm

-10 dBm

20 dbm "HIW fLﬂ’\‘fﬁﬁ JLW\JA _ﬁ AVN\ N Wﬂ
anﬂrf\_nuf [ AR
W‘fﬂ Hununv VM'MJM

-60 dBm

éié

GF 2.445 GHz 30000 pts Span 4.0 MHz
il T T
Date: 3MAR 2019 15:27:57
PSD Limit
-9.21 dBm <8 dBm
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Power Spectral Density
EUT: Connect Hub Test Result
Op Condition: Operated, TX Mode (2480MHz) X Passed
Test Specification: FCC15.247(e) [ ] Not Passed
Comment: 120V AC
Spectrum [@]
Ref Level 20.00 dBm Offset 9.00dB & RBW 10 kHz
o ALt 30de SWT 189.6 ps @ VBW 30 kHz  Mode auto FFT
Count 100/100
@ 1Pk View
M1[1] -10.32 dBm
2.480089000 GHz
20 dBm
10 dBm
0dBm
M1
-10 dBm .
VAT i A A T
-30 dBm w\[\r. Hj t lr .‘.M
IJQ%@\A L\v/ rwj VJA‘WWV\
-50 dBm
-60 dBm
CF 2.48 GHz 30000 pts Span 4.0 MHz
il T T
Date:3MAR 2019 15:4526
PSD Limit
-10.32 dBm <8 dBm
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7.8 Antenna Requirement

EUT: Connect Hub Test Result
Op Condition: Operated, TX Mode X Passed
Test Specification: FCC15.203 & 15.247(b) [ ] Not Passed
Comment: 120V AC

Limit

For intentional device, according to FCC Title 47 Part 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be
used with the device. And according to FCC Title 47 Part 15.247(b), if transmitting antennas of
directional gain greater than 6 dBi are used, the power shall be reduced by the amount in dB
that the directional gain of the antenna exceeds 6 dBi.

Antenna Connector Construction

EUT has two antennas, one is on-board chip antenna, another is external whip antenna with
SMA connector. Chip antenna maximum gain is -1.5 dBi, Whip antenna maximum gain is 2dBi.
So EUT fulfill with 15.203 requirements.
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8 Appendix A - General Product Information
Radiofrequency radiation exposure evaluation
This exposure evaluation is intended for FCC ID: 2AA2X-16500361.

According to KDB 447498 D01v06 section 4.3.1, For frequencies between 100 MHz to 6GHz
and test separation distances < 50 mm, the Numeric threshold is determined as:

Step a)
[(max. power of channel, including tune-up tolerance, mW) / (min. test separation distance, mm)]
- [Vf(GHz)] < 3.0 for 1-g SAR

>> The fundamental frequency of the EUT is 2405-2480MHz,
the test separation distance is < 50mm.
(Manufacturer specified the separation distance is: 20mm)

Step a)
>> Numeric threshold (2405MHz), mW / 20mm * ¥2.402GHz < 3.0
Numeric threshold (2405MHz) < 38.713mW

>> Numeric threshold (2445MHz), mW / 20mm * V2.440GHz < 3.0
Numeric threshold (2445MHz) < 38.411mW

>> Numeric threshold (2480MHz), mW / 20mm * V2.480GHz < 3.0
Numeric threshold (2480MHz) < 38.100mW

>> The power of EUT measured (2405MHz) is: 4.63dBm = 2.904mW
The power of EUT measured (2445MHz) is: 4.19dBm = 2.624mW
The power of EUT measured (2480MHz) is: 1.67dBm = 1.469mW

Which is smaller than the Numeric threshold.
Therefore, the device is exempt from stand-alone SAR test requirements.
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