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1. VERSION
Report No. Issue Date Description Approved
BCTC-FY180402083-1E May 02, 2018 Original Valid
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2. TEST SUMMARY

The Product has been tested according to the following specifications:

No. Test Parameter Clﬁlése Results
15.205(a)
1 Radiated Spurious Emissions 15.209 PASS
15.247(d)
2 Conducted Spurious emissions 15.247(d) PASS
3 Band edge iggg;g PASS
4 Conducted Emission 15.207 PASS
5 6dB Bandwidth 15.247(a) PASS
6 Maximum Peak Output Power 15.247(b) PASS
7 Power Spectral Density 15.247(e) PASS
8 Antenna Requirement 15.203 PASS
Note: N/A is an abbreviation for Not Applicable and means this test intem is
ggf/i?;e)plicable for this device according to the technology characteristic of
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3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated

for tests performed on the Product as specified in CISPR 16-4-2. This uncertainty represents
an expanded uncertainty expressed at approximately the 95% confidence level using a
coverage factor of k=2.

RF frequency 1x10”
RF power, conducted +1.0dB
Conducted emission of receivers |+ 1 dB
Radiated emission of transmitter |+ 6 dB
Radiated emission of receiver +6dB
Temperature +1 degree
Humidity 5%
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4. PRODUCT INFORMATION AND TEST SETUP

4.1 Product Information

Model(s):

Model Description:
GSM Band(s):
WCDMA Band(s):
Wi-Fi Specification:
Bluetooth Version:
Hardware Version:
Software Version:

Operation Frequency:

Max. RF output power:

Type of Modulation:

Antenna installation:

Antenna Gain:

Ratings:

AM-M701

N/A

GSM 850/1900MHz
FDD Band II/V

IEEE 802.11b/g/n
Bluetooth v4.0 with BLE
N/A

N/A

GPRS: Tx: 824-849MHz, Rx: 869-894MHz

GPRS: TX: 1850-1910 MHz, Rx: 1930-1990MHz

WCDMA Band II: Tx: 1850-1910MHz, Rx: 1930-1990MHz

WCDMA Band V: Tx: 824-849MHz, Rx: 869-894MHz

WiFi: IEEE 802.11b/g/n HT20: 2412-2462MHz
IEEE 802.11n HT40: 2422-2452MHz
Bluetooth: 2402-2480MHz

GSM900: 33.52dBm
GSM1800: 29.60dBm
WCDMA Band II: 22.77dBm
WCDMA Band V: 22.51dBm
WiFi (2.4G) : 6.89dBm
Bluetooth: 1.976dBm

GPRS:GMSK

WCDMA: BPSK, QPSK, 16QAM, 64QAM

WiFi: DQPSK, DBPSK, DSSS, CCK and OFDM
Bluetooth: GFSK, Pi/4 DQPSK, 8DPSK

GSM/WCDMA: integral antenna
WiFi/Bluetooth: FPCB antenna

GSM850: 0.35dBi
GSM1900: 1.72dBi
WCDMA Band IlI: 1.72dBi
WCDMA Band V: 0.35dBi
WiFi (2.4G) : 1.82dBi
Bluetooth: 1.82dBi

Battery DC 3.8V
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Adapter:

Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-FY180402083-1E

DC 5V 2A charging from adapter
Input: 100-240V~50/60Hz, 0.35A MAX

Input: 100-240V~50/60Hz, 0.35A MAX
Output: 5V 2A

4.2 Test Setup Configuration
See test photographs attached in EUT TEST SETUP PHOTOGRAPHS for the actual
connections between Product and support equipment.

C1 Eo AC Plug
E-1 Adapter
EUT
4.3 Support Equipment
No. | Device Type | Brand Model Series No. Data Cable | Power Cord
1 — _— _— _— _— _—
Notes:

1. All the equipment/cables were placed in the worst-case configuration to maximize the emission during
the test.

2. Grounding was established in accordance with the manufacturer’'s requirements and conditions for the
intended use.

4.4 Channel List

CH Frequency CH | Frequency CH Frequency | CH Freq;enc
No. (MHz) No. (MHz) No. (MHz) No. (MH2)

0 2402 1 2404 2 2406 3 2408

4 2410 5 2412 6 2414 7 2416

8 2418 9 2420 10 2422 11 2424
12 2426 13 2428 14 2430 15 2432
16 2434 17 2436 18 2438 19 2440
20 2442 21 2444 22 2446 23 2448
24 2450 25 2452 26 2454 27 2456
28 2458 29 2460 30 2462 31 2464
32 2466 33 2468 34 2470 35 2472
36 2474 37 2476 38 2478 39 2480
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4.5 Test Mode
All test mode(s) and condition(s) mentioned were considered and evaluated respectively
by performing full tests, the worst data were recorded and reported.

During testing, Channel and Power Controlling Software provided by the customer was
used to control the operating channel as well as the output power level. The RF output
power selection is for the setting of RF output power expected by the customer and is
going to be fixed on the firmware of the final end product.

Transmitting duty cycle is 100% -

The software is installed in operation system, named “RFTestTool.apk” ,Version 1.0.

Low Middle High
Test mode Test mode
channel channel channel
1 Transmitting(GFSK) 2402MHz | 2440MHz | 2480MHz
2 Transmitting(conducted emission and Radiated emission)
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5. TEST FACILITY AND TEST INSTRUMENT USED

5.1 Test Facility

All measurement facilities used to collect the measurement data are located at BCTC
Building & 1-2F, East of B Building, Pengzhou Industrial, Fuyuan 1st Road, Qiaotou
Community, Fuyong Street, Bao’an District, Shenzhen, China. The site and apparatus are
constructed in conformance with the requirements of ANSI C63.4 and CISPR 16-1-1 other
equivalent standards.

5.2 Test Instrument Used

Radiation Test

ltem| Equipment |Manufacturer| Type No. Serial No. Cal.Date | Cal.Due date
Spectrum
1 | g nalyzer Agilent E4407B |MY45108040 |Aug. 27, 2017 | Aug.26, 2018
(9KHz-26.5GH 9 9. 27, 9.5,
z)
Test Receiver
2 (9kHz-7GHz) R&S ESPI 101318 |Aug. 27, 2017 |Aug.26, 2018
Bilog Antenna VULB VULB91
3 (30MHz-1GHz) R&S 9168 68-438 Aug. 27, 2017 |Aug.26, 2018
Horn Antenna | SCHWARZB
4 (1GHz-18GHz) ECK BBHA9120D 1201 Sep.03, 2017 | Sep.02,2018
Horn Antenna
5 | (14GHz-40GH | S“HWARZE | BBHA9170| 0170181 | Sep.03, 2017 | Sep.02,2018
z)
Amplifier SCHWARZB
6 (9KHz-6GHz) ECK BBV9744 9744-0037 |Aug. 27,2017 |Aug.26, 2018
Amplifier SCHWARZB
7 (1GHz-18GHz) ECK BBV9718 9718-309 |Aug. 27, 2017|Aug.26, 2018
Amplifier | gopwaRZB
8 |(18GHz-40GH ECK BBV 9721 | 9721-205 |Aug. 27,2017 |Aug.26, 2018
z)
Loop Antenna | SCHWARZB
9 (9KHZz-30MH?Z) ECK FMZB1519B 00014 Sep.03, 2017 | Sep.02,2018
RF cablesl
10 (9kHz-1GHZ) R&S R203 R20X Aug. 27, 2017 |Aug.26, 2018
RF cables2
11 (1GHz-40GH?) R&S R204 R21X Aug. 27, 2017 |Aug.26, 2018
Antenna Florida RF
12 connector Labs N/A RF 01# [Aug. 27, 2017 |Aug.26, 2018
13 | Power Metter | ANRITSU ML2487A | 6K0O0001568 |Aug. 27, 2017 |Aug.26, 2018
14 Po""e(rA\S;)ensor ANRITSU | ML2491A | 030989 |Aug. 27, 2017|Aug.26, 2018
Signal
15 Analyzer Agilent NO9010A |MY48030494|Aug. 27, 2017|Aug.26, 2018
9kHz-26.5GHz
Test Receiver
16 | 50kHZ-40GHz R&S ESU 40 100376  |Aug. 27, 2017|Aug.26, 2018
17 D'(S:QE&‘;,"” LongWei | PS-305D | 010964729 |Aug. 27, 2017|Aug.26, 2018
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Conduction Test

Iltem| Equipment |Manufacturer| Type No. Serial No. Cal.Date | Cal.Due date
1 | TestReceiver |  R&S EsCl | 5roo=990K0 1 Aug. 27, 2017| Aug.26, 2018
2 LISN SCHWERZB | NsLKs127 | 8127739 |Aug. 27, 2017 | Aug.26, 2018
3 LISN R&S NSLK8126 | 8126487 |Aug. 27, 2017|Aug.26, 2018
4 | RF cables R&S R204 R20X | Sep.03, 2017 | Sep.02,2018
5 | Attenuator R&S ESH3-Z2 | 143206 |Sep.03, 2017 | Sep.02,2018

EMC Report

Tel: 400-788-9558

Web: Http//www.bctc-lab.com.cn

Page 11 of 46



.ﬁ.\ %
@ R
BCTC TEST Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-FY180402083-1E

6. CONDUCTED EMISSIONS
6.1 Block Diagram Of Test Setup

| Support
-~ 0.8m - Equipment

EUT

Receiver

~  Ground ReferencePlane

6.2 Limit
Limit (dBuV)
FREQUENCY (MHz)
Quas-peak Average

0.15-0.5 66 - 56 * 56-46*
0.50 -5.0 56.00 46.00
5.0-30.0 60.00 50.00

Notes:

1. *Decreasing linearly with logarithm of frequency.

2. The lower limit shall apply at the transition frequencies.

6.3 Test procedure

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz

a. The Product was placed on a nonconductive table 0.8/0.1 m above the horizontal ground
reference plane, and 0.4 m from the vertical ground reference plane, and connected to the
main through Line Impedance Stability Network (L.I.S.N).

b. The RBW of the receiver was set at 9 kHz in 150 kHz ~ 30MHz with Peak and AVG
detector in Max Hold mode. Run the receiver’s pre-scan to record the maximum disturbance
generated from Product in all power lines in the full band.

c. For each frequency whose maximum record was higher or close to limit, measure its QP
and AVG values and record.
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6.4 Test Result

Temperature : |25 C Relative Humidity : 54%
Pressure : 1010hPa Phase : L

Test Voltage : [AC 120V/60Hz Test Mode : Mode 2
80.0 dBu¥

70

FCC/IC QP
60
1
%

50

40

0 |/ LII\‘I]' !U-\{,jl
§ i

10

peak

Yy
\“T[J‘WL‘“ AVG

0.5 [MHz] 5 30.000

¥ 10 /
A A e
W’\‘hljm M R ‘»Jv‘,."w\hhwﬂ-q‘v"‘"# o

0.0

Remark:
1. All readings are Quasi-Peak and Average values.
2. Factor = Insertion Loss + Cable Loss.

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuV dB dBuV dBuV dB Detector Comment

1 = 0.1725 44.88 9.66 5454 64.84 -10.30 QP
2 0.1725 29.7 9.66 39.37 54.84 -1547 AVG
3 0.5325 29.93 9.68 39.81 56.00 -16.39 QP
4 0.5325 16.48 9.68 26.16 46.00 -19.84 AVG
5 1.2390 19.68 9.69 29.37 56.00 -26.63 QP
6 1.2390 8.54 9.69 16.23 46.00 -28.77 AVG
7 2.7869 17.56 9.72 27.28 56.00 -28.72 QP
8 2.7869 3.78 9.72 13.50 46.00 -32.50 AVG
9 3.9030 17.53 9.73 27.26 56.00 -28.74 QP
10 3.9030 2.85 9.73 12.58 46.00 -33.42 AVG
11 19.1940 20.30 9.86 30.18 60.00 -29.84 QP
12 19.1940 6.41 9.86 16.27 50.00 -33.73 AVG
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Temperature : |25 C Relative Humidity : 54%
Pressure : 1010hPa Phase : N
Test Voltage : [AC 120V/60Hz Test Mode : Mode 2
80.0 dBuV
70

\ FCC/IC QP
60 1

vg I

' A
50 |
g 3 FCC/IC AY

40 |

fj ,rfﬂ|
30 U II J“}\Jﬂr [‘J ) 1 | ] q 1

M % z ! '
20 \ ‘mli'v;'r” il um
wﬂ : 12 ' peak
P!\\'ﬁw " LA
7 d Fou PP
10 A M rw'w%% wmwﬂ-ﬂhu*uwwmhwfw‘"“‘“J \'*wwwmra
0o
0.5 [MHz]) 5 30.000

Remark:

1. All readings are Quasi-Peak and Average values.
2. Factor = Insertion Loss + Cable Loss.

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuV dB dBuV dBuV dB Detector Comment

1 * 0.1725 48.33 9.66 57.99 64.84 -6.85 QP

2 0.1725 33.38 9.66 43.04 54.84 -11.80 AVG

3 0.5325 32.95 9.68 4263 56.00 -13.37 QP

4 0.5325 15.23 9.68 24 .91 46.00 -21.09 AVG

5 0.9690 22.04 9.69 31.73 56.00 -24.27 QP

6 0.9690 6.80 9.89 16.49  46.00 -29.51 AVG

7 2.3055 13.70 9.72 2342 56.00 -32.58 QP

8 2.3055 0.96 9.72 10.68  46.00 -35.32 AVG

9 12.7545 17.05 9.83 26.88 60.00 -33.12 QP
10 12.7545 3.84 9.83 13.67  50.00 -36.33 AVG
11 18.9555 17.88 9.85 27.73 60.00 -32.27 QP
12 18.9555 5.64 9.85 1549  50.00 -34.51 AVG
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7. RADIATED EMISSIONS

7.1 Block Diagram Of Test Setup
(A) Radiated Emission Test-Up Frequency Below 30MHz

[ = ]
m— 3m e

Turntable !

lmto4m
Spectrum \ EUT|
Analyzer _|:|_ ID.Em J
| *‘ =—————
prd

Ground Plane

Coaxial Cable
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(C) Radiated Emission Test-Up Frequency Above 1GHz

Turntable - B i

\ - A

Spectrum
Analyzer

/
Ground Plane ; /

Coaxal Cable

7.2 Limit

20dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission
fall within the restricted band specified on 15.205(a), then the 15.209(a) limit in the table
below has to be followed.

Frequency Field Strength | Distance Field Strength Limit at 3m Distance

(MH2z) uV/m (m) uV/m dBuV/m

0.009 ~ 0.490 | 2400/F(kHz) 300 | 10000 * 2400/F(kHz) | 20log®*%FkH2) 4 gg

0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F(kHz) | 20log®@*C0oFkHz) 4 40

1.705 ~ 30 30 30 100 * 30 20l0g®? + 40
30 ~ 88 100 3 100 20|Og(100)
88 ~ 216 150 3 150 20|Og(150)

216 ~ 960 200 3 200 20l0g®?®

Above 960 500 3 500 20l0g®®”

7.3 Test procedure

Receiver Parameter Setting
Attenuation Auto
9kHz~150kHz RBW 200Hz for QP
150kHz~30MHz RBW 9kHz for QP
30MHz~1000MHz RBW 120kHz for QP
Spectrum Parameter Setting
1-25GHz RBW 1 MHz /VBW 1 MHz for Peak,
RBW 1 MHz / VBW 10Hz for Average
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Below 1GHz test procedure as below:

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3
meter semi-anechoic camber. The table was rotated 360 degrees to determine the position
of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was
mounted on the top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the ground to
determine the maximum value of the field strength. Both horizontal and vertical polarizations
of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the
antenna was tuned to heights from 1 meter to 4 meters (for the test frequency of below
30MHz, the antenna was tuned to heights 1 meter) and the rotatable table was turned from O
degrees to 360 degrees to find the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with
Maximum Hold Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit specified,
then testing could be stopped and the peak values of the EUT would be reported. Otherwise
the emissions that did not have 10dB margin would be re-tested one by one using peak,
guasi-peak or average method as specified and then reported in a data sheet.

Above 1GHz test procedure as below:

g. Different between above is the test site, change from Semi- Anechoic Chamber to fully
Anechoic Chamber and change form table 0.8 metre to 1.5 metre( Above 18GHz the
distance is 1 meter and table is 1.5 metre).

h. Testthe EUT in the lowest channel ,the middle channel ,the Highest channel.
Note:

Both horizontal and vertical antenna polarities were tested and performed pretest to three
orthogonal axis. The worst case emissions were reported.

Above 1GHz test procedure as below:

a.The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3
meter camber. The table was rotated 360 degrees to determine the position of the highest
radiation.

b.The EUT was set 3 meters away from the interference-receiving antenna, which was
mounted on the top of a variable-height antenna tower.

c.The antenna height is varied from one meter to four meters above the ground to determine
the maximum value of the field strength. Both horizontal and vertical polarizations of the
antenna are set to make the measurement.
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d.For each suspected emission, the EUT was arranged to its worst case and then the
antenna was tuned to heights from 1 meter to 4 meters and the rota table was turned from 0
degrees to 360 degrees to find the maximum reading.

e.The test-receiver system was set to Peak Detect Function and Specified Bandwidth with
Maximum Hold Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then
testing could be stopped and the peak values of the EUT would be reported. Otherwise the
emissions that did not have 10dB margin would be re-tested one by one using peak,
guasi-peak or average method as specified and then reported in a data sheet.

g.Test the EUT in the lowest channel,the Highest channel.
Note:

Both horizontal and vertical antenna polarities were tested and performed pretest to three
orthogonal axis. The worst case emissions were reported.
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7.4 Test Result

Below 30MHz
Temperature: |[25°C Relative Humidtity: |54%
Pressure: 1010 hPa Test Voltage : AC 120V/60Hz
Test Mode : Mode 2 Polarization : --
Freq. Reading Limit Margin State
(MH2z) (dBuVv/m) (dBuVv/m) (dB) P/F
-- -- -- -- PASS
-- -- -- -- PASS

Note:

The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.

Distance extrapolation factor =40 log (specific distance/test distance)(dB);

Limit line = specific limits(dBuv) + distance extrapolation factor.
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4

Between 30MHz — 1GHz

Temperature: |[25°C Relative Humidtity: |54%
Pressure: 1010 hPa Test Voltage : AC 120V/60Hz
Test Mode : Mode 2 Polarization : Horizontal
80.0 dBuV/m
FCC/IC QP
|
40
5
3 5 6
' Iyt
2
0o
30.000 40 o0 60 70 80 [MHz] 300 400 500 600 70O 1000.000
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBuV dB dBuV/m dB/m dB Detector
1 43.9658 34.59 -14.18 20.41 40.00 -19.59 QP
2 70.3365 34.96 -17.66 17.30 40.00 -22.70 QP
3 112.9196 41.18 -16.24 24.94 4350 -18.56 QP
4 163.1818 45.93 -18.91 27.02 43.50 -16.48 QP
5 * 260.1444 44.78 -15.01 29.77 46.00 -16.23 QP
6 742.2587 31.14 -5.03 26.11 46.00 -19.89 QP
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Temperature: |[25°C Relative Humidtity: |54%
Pressure: 1010 hPa Test Voltage : AC 120V/60Hz
Test Mode : Mode 2 Polarization : Vertical

80.0 dBu¥/m

FCC?IC QP

.

40 |
0.0

30.000 40 50 60 70 80 [MHz) 300 400 500 600 700 1000.000

Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  OQver

MHz dBuV dB dBuVim dB/m dB Detector
1 * 38.0783 44 .56 -15.40 2916  40.00 -10.84 QP
2 46.1779 42.81 -14.02 28.79 4000 -11.21 QP
3 113.7143 39.06 -16.37 2269 4350 -2081 QP
4 163.1818 37.49 -18.91 18.58 4350 -2492 QP
5
6

251.1804 32.68 -15.09 1759  46.00 -2841 QP
303.5437 32.14 -13.47 18.67 46.00 -27.33 QP

EMC Report Tel: 400-788-9558 Web: Http//www.bctc-lab.com.cn Page 21 of 46



X 4

EP LR

BCTC TEST Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-FY180402083-1E
Between 1-25GHz
Frequenc Metgr Pre-_ampli Cable | Antenna | Emission Limits Marain
Polar q y Reading fier Loss | Factor Level 9 Detector
(HIV) Type
(MHz) (dBuv) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
GFSK Low Channel:2402MHz
\Y 4804.00 63.99 39.55 7.85 25.66 57.95 74.00 -16.05 PK
V 4804.00 47.16 39.55 7.85 25.66 41.12 54.00 -12.88 AV
\Y 7206.00 67.17 38.33 7.52 24.55 60.91 74.00 -13.09 PK
\Y 7206.00 50.36 38.33 7.52 24.55 44.10 54.00 -9.90 AV
\Y 15450.00 47.06 35.23 6.75 26.59 45.17 74.00 -28.83 PK
H 4804.00 69.26 39.55 7.85 25.66 63.22 74.00 -10.78 PK
H 4804.00 51.07 39.55 7.85 25.66 45.03 54.00 -8.97 AV
H 7206.00 68.51 38.33 7.52 23.55 61.25 74.00 -12.75 PK
H 7206.00 42.44 38.33 7.52 23.22 34.85 54.00 -19.15 AV
H 15450.00 45.04 35.45 6.75 27.88 44.22 74.00 -29.78 PK
= Metgr Pre-_ampli Cable | Antenna | Emission Limit Marai
Polar | T€AUENCY | peading fier Loss | Factor Level Imits argin | petector
(HIV) Type
(MHz) (dBuVv) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
GFSK Middle Channel:2440MHz
\Y 4880.00 64.31 39.55 7.85 25.66 58.27 74.00 -15.73 PK
\% 4880.00 51.21 39.55 7.85 25.66 45.17 54.00 -8.83 AV
\Y 7320.00 64.90 38.33 7.52 24.55 58.64 74.00 -15.36 PK
\% 7320.00 47.76 38.33 7.52 24.55 41.50 54.00 -12.50 AV
\Y 15450.00 48.82 35.23 6.75 26.59 46.93 74.00 -27.07 PK
H 4880.00 67.72 39.55 7.85 25.66 61.68 74.00 -12.32 PK
H 4880.00 51.90 39.55 7.85 25.66 45.86 54.00 -8.14 AV
H 7320.00 67.26 38.33 7.52 23.55 60.00 74.00 -14.00 PK
H 7320.00 44.86 38.33 7.52 23.22 37.27 54.00 -16.73 AV
H 15450.00 47.74 35.45 6.75 27.88 46.92 74.00 -27.08 PK
Frequenc Met(_er Pre—_ampli Cable | Antenna | Emission Limits Marain
Polar quency Reading fier Loss | Factor Level Ml 9N | Detecto
BT " MHz) | @Bwv) | @B | @B) | ©@B) | @Buvim)| @Buvim) | @B) | "TP°
GFSK High Channel:2480MHz
\Y 4960.00 67.59 39.55 7.85 25.66 61.55 74.00 -12.45 PK
\Y 4960.00 47.90 39.55 7.85 25.66 41.86 54.00 -12.14 AV
\Y 7440.00 66.49 38.33 7.52 24.55 60.23 74.00 -13.77 PK
\Y 7440.00 45.21 38.33 7.52 24.55 38.95 54.00 -15.05 AV
\Y 15450.00 45.80 35.23 6.75 26.59 43.91 74.00 -30.09 PK
H 4960.00 66.37 39.55 7.85 25.66 60.33 74.00 -13.67 PK
H 4960.00 52.44 39.55 7.85 25.66 46.40 54.00 -7.60 AV
H 7440.00 69.95 38.33 7.52 23.55 62.69 74.00 -11.31 PK
H 7440.00 46.45 38.33 7.52 23.22 38.86 54.00 -15.14 AV
H 15450.00 50.67 35.45 6.75 27.88 49.85 74.00 -24.15 PK
Remark:

1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier,
Margin= Emission Level - Limit
2. If peak below the average limit, the average emission was no test.
3. The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.
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Radiated Bandedge Emission

Temperature: [25C Relative Humidtity: |54%
Pressure: 1010 hPa Test Voltage : AC 120V/60Hz
Test Mode : Low Channel 2402MHz Polarization : Horizontal

90.0

FCC ABOVE_1GgPEAK

40

MMMMWMMWWMW

10
2300.000 (MHz) 2410.000

Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.

No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
1 2390.000 41.41 -16.52 24.89 74.00 -49.11 peak
2 2400.000 60.91 -16.50 44.41 74.00 -29.59 peak
3 2402.300 88.83 -16.50 72.33 74.00 -1.67 peak
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Temperature: [25C Relative Humidtity: [54%
Pressure: 1010 hPa Test Voltage : AC 120V/60Hz
Test Mode : Low Channel 2402MHz Polarization : Vertical

90.0

FCC ABOVE_1GaPEAK

FCC ABOYE_{1(:] AVG

5

WWWWMWWMNW

40

10
2300.000 [MHz] 2410.000

Remark:

Factor = Antenna Factor + Cable Loss — Pre-amplifier.

No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
1 2390.000 41.41 -16.52 24.89 74.00 -49.11 peak
2 2400.000 60.91 -16.50 44.41 74.00 -29.59 peak
3 2402.300 38.83 -16.50 72.33 74.00 -1.67 peak
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Temperature: [25C Relative Humidtity: [54%
Pressure: 1010 hPa Test Voltage : AC 120V/60Hz
Test Mode : High Channel 2480MHz Polarization : Horizontal
90.0
1 FCC ABOVE_1G_PEAK
FCC ABOVE_1G_AVG
40
3
2 X
-10
2475.000 [MHz) 2500.000
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
1 2479.725 88.64 -16.38 72.26 74.00 -1.74 peak
2 2483.500 40.31 -16.37 2304 74.00 -50.06 peak
3 2492.750 43.39 -16.36 27.03 74.00 -46.97 peak
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Temperature: [25C Relative Humidtity: [54%
Pressure: 1010 hPa Test Voltage : AC 120V/60Hz
Test Mode : High Channel 2480MHz Polarization : Vertical

90.0

FCC ABOVE_1G_PEAK

40
3
z X
it et T M st A e it A bt
10
2475.000 (MHz] 2500.000
Remark:

Factor = Antenna Factor + Cable Loss — Pre-amplifier.

No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
1 2479.750 88.46 -16.38 72.08 74.00 -1.92 peak
2 2483.500 41.77 -16.37 25.40 74.00 -48.60 peak
3 2488.675 43.43 -16.36 27.07 74.00 -46.93 peak
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8. CONDUCTED EMISSION
8.1 Block Diagram Of Test Setup

Radio Test System EUT

8.2 Limit

Regulation 15.247 (d),In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least 20 dB below that in the 100
kHz bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval, as permitted
under paragraph (b)(3) of this section, the attenuation required under this paragraph shall be
30 dB instead of 20 dB. Attenuation below the general limits specified in §15.209(a) is not
required. In addition, radiated emissions which fall in the restricted bands, as defined in
815.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see
§15.205(c)).

8.3 Test procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port
to the spectrum,;

2. Set the spectrum analyzer:

Blow 30MHz:

RBW = 100kHz, VBW = 300kHz, Sweep = auto
Detector function = peak, Trace = max hold
Above 30MHz:

RBW = 100KHz, VBW = 300KHz, Sweep = auto

Detector function = peak, Trace = max hold
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8.4 Test Result

9KHz - 30MHz
GFSK
Low Channel

wl G : R_T | peak search

Atten 18 dB

Meas Tools»

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1of 2

| Peak Search

Meas Tools»

Atten 16 dB

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1 of 2
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High Channel

| Peak Search

Meas Tools»

Ftten 10 dB

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1 of 2
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30MHz — 25GHz
GFSK Low Channel

i Agilent R T I Peak Search

Meas Tools»
Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

More
1of2

Peak Search

Meas Tools»

Atten 16 dB

Next Peak

Next Pk Right

Hext Pk Left

Min Search

Pk-Pk Search

More
1of2

#WBH

Peak Search

Meas Tools»

Atten

Next Peak

Next Pk Right

Hext Pk Left

Min Search

Pk-Pk Search

More
1of2

#VEBH

Atten 18 dB

Atten 18 dB

I Peak Search

Meas Tools»
Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

More
1of2

___| Peak Search

Meas Tools
Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

More
1of2

| Peak Search

Meas Tools»
Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

More
1of2
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GFSK Transmitting Band edge-left side
R T

I Peak Search

Meas Tools»

5 Agilent

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1 of 2

GFSK Transmitting Band edge-right side
R T

I Peak Search

Meas Tools»

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1of2
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9. 6 DB BANDWIDTH
9.1 Block Diagram Of Test Setup

Radio Test System EUT

9.2 Limit

More than 500kHz

9.3 Test procedure

. Set RBW = 100 kHz.

. Set the video bandwidth (VBW) = 3 x RBW.
. Detector = Peak.

. Trace mode = max hold.

. Sweep = auto couple.

. Allow the trace to stabilize.

~N o o~ N

. Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental emission.
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9.4 Test Result

Modulation Test Channel 6dB Bandwidth(KHz)
GFSK Low 745.698
GFSK Middle 735.370
GFSK High 739.338

Test plots

GFSK Low Channel
i Agilent

R T |Trace/Uiew

Ch Freq 2.482 GHz Trig Free Trace

Occupied Bandwidth 1 2 3

Clear Hrite

Max Hold

Min Hold

View

Occupied Bandwidth Occ BH % Pwr Blank
1.8657 MHz x dB

Transmit Freq Error kHz More

% dB Bandwidth 1of 2
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GFSK Middle Channel

i Agilent R T | Trace/View
|
Ch Freq Z.44 GHz Trig Free Trace
Occupied Bandwidth > 3
Clear Hrite
Max Hold
Min Hold
View
Occupied Bandwidth Occ BH % Pwr
1.0626 MHz % dB
Transmit Freq Error
% dB Bandwidth

GFSK High Channel
- Agilent

R T |Trace/Uiew

Ch Freq 2.48 GH=z Trig Free Trace

Occupied Bandwidth > 3

Clear Hrite

Max Hold

Min Hold

View

Occupied Bandwidth Occ BH 7% Pur Blank
1.0660 MHz % dB :

Transmit Freq Error  -1.4 7 More

% dB Bandwidth 1 of 2
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4

10. MAXIMUM PEAK OUTPUT POWER
10.1 Block Diagram Of Test Setup

Radio Test System EUT

10.2 Limit

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt.

10.3 Test procedure

KDB 558074 D01 DTS Meas Guidance v04
section 9.1.1 (For BLE)

This procedure shall be used when the measurement instrument has available a resolution
bandwidth that is greater than the DTS bandwidth.

a)Set the RBW = DTS bandwidth.

b)Set VBW = 3 [] RBW.

c)Set span = 3 x RBW

d)Sweep time = auto couple.

e)Detector = peak.

f)Trace mode = max hold.

g)Allow trace to fully stabilize.

h)Use peak marker function to determine the peak amplitude level.
section 9.1.2 (For WIFI)

This procedure may be used when the maximum available RBW of the measurement
instrument is less than the DTS bandwidth.

a)Set the RBW =1 MHz.

b)Set the VBW = 3 [] RBW

c)Set the span = 1.5 x DTS bandwidth.
d)Detector = peak.

e)Sweep time = auto couple.
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f)Trace mode = max hold.

g)Allow trace to fully stabilize.

h)Use the instrument’s band/channel power measurement function with the band limits set
equal to the DTS bandwidth edges (for some instruments, this may require a manual override
to select peak detector). If the instrument does not have a band power function, sum the

spectrum levels (in linear power units) at intervals equal to the RBW extending across the
DTS bandwidth.
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10.4 Test Result

Operation mode Channel Frequency Maximum Peak Limit
(MHz) Output Power (dBm)
Low-2402 -6.406 1W/30dBm
GFSK Middle-2440 -6.256 1W/30dBm
High-2480 -6.009 1W/30dBm

Test Plot
Mode: GFSK Low Channel

Fﬂ Agilent Spectrum Analyzer - Swept SA
T

] RL RF

Ref 0.00 dBm

Center 2.402000 GHz

#Res BW 1.5 MHz

AC

Marker 1 2.401880000000 GHz

MSG HESTATUS

| SENSE:INT| [ ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold:>100/100

@@@l

Peak Search

NextPeak

Trig: Free Run

PNO: Fast ()
" Atten: 10 dB

IFGain:Low

Mkr1 2.401 88 GHz

-6.406 d B RNSREG—_—_—_G_G_G

Next Pk Right|
s |
Next Pk Left
s |
Marker Delta
| s |

Mkr—CF

Span 10.00 MHz

#/BW 5.0 MHz Sweep 1.000 ms (1001 pts)
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Mode: GFSK Middle Channel

Fﬂ Agilent Spectrum Analyzer - Swept SA
RL | RF [s00 AC
Marker 1 2.439830000000 GHz
PNO: Fast Ly )
IFGain:Low

SENSE:INT| ALIGN AUTO
Avg Type: Log-Pwr

Avg[Hold:>100/100

= e =
Peak Search
NextPeak

Trig: Free Run
Atten: 10 dB

Mkr1 2.439 83 GHz
-6.256 dBm

Next Pk Right|
s |
Next Pk Left
s |
Marker Delta
| s |

Mkr—CF

Center 2.440000 GHz
#Res BW 1.5 MHz

MSG

Span 10.00 MHz

#/BW 5.0 MHz Sweep 1.000 ms (1001 pts)

Mode: GFSK High Channel

Fﬂ Agilent Spectrum Analyzer - Swept SA EERE
RL___ | _RF_[500 AC SENSE!INT] ALIGN AUTO | 10:54:56 AM May 24, 2018 T
: eak Searc|
Marker 1 2.479890000000 GHz Avg Type: Log-Pwr T

Trig: Free Run
Atten: 10 dB

PNO: Fast () Avg|[Hold:>100/1100
IFGain:Low

NextPeak

Mkr1 2.479 89 GHz
-6.009 dBm

Next Pk Right|
s |
Next Pk Left
s |
Marker Deltal
||

Mkr—CF

Center 2.480000 GHz
#Res BW 1.5 MHz

Msc i File <PICTURE PNG> saved

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)

#VBW 5.0 MHz
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11. POWER SPECTRAL DENSITY
11.1 Block Diagram Of Test Setup

Radio Test System EUT

11.2 Limit

For digitally modulated systems, the power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time
interval of continuous transmission.

11.3 Test procedure

KDB 558074 D01 DTS Meas Guidance v04 section 10.2

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port
to the spectrum.

2. Set the spectrum analyzer: RBW = 3kHz. VBW = 10kHz , Span = 1.5 times the DTS
channel bandwidth(6 dB bandwidth). Sweep = auto; Detector Function = Peak. Trace = Max
hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation
between the peaks of the adjacent channels. The limit is specified in one of the
subparagraphs of this Section Submit this plot.
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11.4 Test Result

Operation mode

Channel Frequency

Power Spectral

Limit

(MH2z) (dBm per 3kHz)
Low-2402 214 8dBm per 3kHz
GFSK Middle-2440 -21.00 8dBm per 3kHz
High-2480 -20.68 8dBm per 3kHz

5 Agilent

Test Plot
Mode: GFSK low channel

Atten 18 dB

1

A A
el [ fﬂ W A
i i v ¥

|
M

R T |PeakSearch

S
L i

Meas Tools»

Next Peak

Ty, Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More

1of2
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Mode: GFSK middle channel

i Agilent : R T |Peak Search

Atten 10 dB
Meas Tools»

5 Next Peak

all L‘.J"llm o
s | Al
Lyl r '||1|b'.' |FI‘|L‘

)
Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1of 2

#WEW 18 kHz

2 Agilent ' T |PeakSearch

Atten 10 dB
Meas Tools»

i

q,jiﬂﬁ . Next Peak
\ |"""'M1|I e ""-"'.r._,lﬁ'l 1FIJ|IH|MI \
TR T
i M, Next Pk Right
Next Pk Left
Min Search

Il.‘ II I
WL,

Pk-Pk Search

More
1of 2

EMC Report Tel: 400-788-9558 Web: Http//www.bctc-lab.com.cn Page 41 of 46



.ﬁ.\ %
@ R
BCTC TEST Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-FY180402083-1E

12. ANTENNA REQUIREMENT

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. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this section. The manufacturer may
design the unit so that a broken antenna can be replaced by the user, but the use of a
standard antenna jack or electrical connector is prohibited. This requirement does not apply
to carrier current devices or to devices operated under the provisions of §15.211, §15.213,
815.217, 815.219, or 815.221. Further, this requirement does not apply to intentional
radiators that must be professionally installed, such as perimeter protection systems and
some field disturbance sensors, or to other intentional radiators which, in accordance with
§15.31(d), must be measured at the installation site. However, the installer shall be
responsible for ensuring that the proper antenna is employed so that the limits in this part are
not exceeded.

For intentional device, according to FCC 47 CFR Section 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.

The EUT has a FPCB antenna, meets the requirements of FCC 15.203.
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13. EUT PHOTOGRAPHS

EUT Photo 1
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EUT Photo 3

TEKA’ AC ADAPTER

MODEL: TEKA012-0502000UK

- INPUT: 100-240V~

| 50/60Hz 0.35A MAX
OUTPUT: 5V === 2A @

“@"D(‘lrgl
\ T st

_MADE IN CHINA YYWW

EUT Photo 4

2

89101 2 3 435678 9201

AccuHealth
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EUT Photo 5
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14. EUT TEST SETUP PHOTOGRAPHS

Spurious emissions

il .
il

Bq:low 1GHz
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