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TEST SUMMARY

4.1.1 ANTENNA REQUIREMENT
Result:
Pass
4.1.2 6DB BANDWIDTH MEASUREMENT
Result:
Pass
4.1.3 MAXIMUM CONDUCTED OUTPUT POWER
Result:
Pass
4.1.4 POWER SPECTRAL DENSITY
Result:
Pass
4.1.5 CONDUCTED SPURIOUS EMISSIONS MEASURED IN 100 KHZ BANDWIDTH
Result:
Pass
4.1.6 RADIATED SPURIOUS EMISSION
Result:
Pass
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1 Test Sites

1.1 Test Facilities
Laboratory: TUV Rheinland /CCIC(Ningbo) Co., Ltd.
1** Floor, Building 11, Scholar Innovation Park, No.1188 Zhongguan Road,
Zhenhai District, Ningbo 315200 P.R. China.

The used test equipment is in accordance with CISPR 16-1 series standards for measurement of
radio interference.

1.2 List of Test and Measurement Instruments
Table 1: List of Test and Measurement Equipment

No. Equipment Model Inventory no. |Last cal. date |Cal. due date
1. EMI test receiver ESR7 101929 2018.11.26 | 2019.11.25
2. Spectrum analyzer FSV40 101412 2018.11.26 | 2019.11.25
3. Pre-amplifier SCU-18F 180051 2018.11.26 | 2019.11.25
4. Horn antenna HF907 102653 2017.08.03 | 2020.08.02
5. Bilog Antenna CBL6112D 49033 2018.04.13 | 2021.04.12
1.3 Measurement Uncertainty

Test Item Expanded Measurement Uncertainty

(k=2)

Conducted Emission (9-150kHz) 3.70dB

Conducted Emission (150k-30MHz) 3.30dB

Radiated Emission (30-1000MHz) 4.52dB

Radiated Emission (1-18GHz) 4.37dB
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2 General Product Information

2.1

2.2

Product Function and Intended Use

The EUT(equipment under test) is a Floodlight Battery which support Bluetooth and 902-
928MHz Wireless function operated at 2.4GHz and 915MHz respectively. For the further

information, refer to the user’s manual.

Ratings and System Details

Operating Voltage DC 6V
Testing Voltage DC 6V
Rated power Max. 9.5W
Protection Class Class III

Refer to the user’s manual for further information.

Technical Specification of Bluetooth (BLE)

Technical Specification Value

Operating Frequency band 2402 — 2480 MHz
Bluetooth Core Version Bluetooth Low Energy 4.2
Channel separation 2MHz

Extreme Temperature Range -20°C ~ 55°C

Modulation GFSK

Antenna Type Internal Antenna

Antenna Gain 2dBi

Channel 0~39

Technical Specification of 902-928MHz Wireless

Technical Specification Value
Operating Frequency band 902 — 928 MHz
902-928MHz Wireless Core Version

Channel separation S00KHz
Extreme Temperature Range -20°C ~ 55°C

Modulation

GFSK, LoRa without HFSS

Antenna Type Internal Antenna

Antenna Gain -5.7dBi

Channel 902.5MHz, 903.3MHz, 908MHz,
913.7MHz 916MHz, 922.5MHz,
923.3MHz, 924.1MHz, 924 9MHz,

925.7MHz, 926.5MHz, 927.3MHz
Remark: The product will be set to
work at one of the above frequency
point (channel) in user’s software.

Seite 5 von 38
Page 5 of 38
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2.3 Independent Operation Modes

The basic operation modes are:

On, BLE, 902-928MHz Wireless

1. Transmitting on low channel

2. Transmitting on middle channel
3. Transmitting on high channel

2.4 Noise Generating and Noise Suppressing Parts

Refer to the Circuit diagram for further information.

2.5 Submitted Documents

Circuit diagram, PCB layout, Labels, user’s manual, etc.
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3 Test Set-up and Operation Modes

3.1

3.2

3.3

3.4

Principle of Configuration Selection

The equipment under test (EUT) was configured to measure its maximum power level.
The test modes were adapted accordingly in reference to the instructions for use.

Test Operation and Test Software

During testing, Channel & 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 was
selected according to the instruction given by the manufacturer. The setting of the RF output
power expected by the customer shall be fixed on the firmware of the final end product.

All testing were performed according to the procedures in ANSI C63.10: 2013.
Test Software EMC32 V10.30 was used in the radiated emission test.

Special Accessories and Auxiliary Equipment

Description Manufacturer Model No.
notebook Lenovo T420

Countermeasures to achieve EMC Compliance

The tested sample contained noise suppression components as specified in the circuit diagram.
No special measure is employed to achieve the requirement.
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3.5 Test set-up

Diagram of Measurement Configuration for Radiation Test (Below 1GHz)
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Diagram of Measurement Configuration for Radiation Test (Above 1GHz)
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Diagram of Measurement Configuration for Conducted Transmitter Measurement
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4 Test Results

4.1 Transmitter Requirement & Test Suites

4.1.1 Antenna Requirement
Result: Pass

Test Specification

Test standard . FCC Part 15.247(b)(4) and Part 15.203

Limits :  the use of antennas with directional gains that
do not exceed 6dBi1

According to the manufacturer declared, the EUT has two internal antennas, the maximum
directional gain of antennas is 2dBi, and the antennas connector are designed with permanent
attachment and no consideration of replacement. Therefore the EUT is considered sufficient to
comply with the provision. For more details, refer to EUT photo.

4.1.2 6dB Bandwidth Measurement

Result: Pass
Test Specification
Test standard : FCC Part 15.247(a)(2)
Basic standard : ANSIC63.10: 2013
Limits : Atleast 500kHz
Kind of test site . Shielded Room
Test Setup
Date of testing :2018.12.24
Input voltage . Powered by battery
Operational mode . On, BLE, 902-928MHz Wireless
Test channel . Lo, Mi, Hi
Temperature : 0 20.5°C
Relative humidity o 53.6%

Atmospheric pressure ;101 kPa
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Table 2a: Test result of 6dB Bandwidth, BLE

Channel Channel 6dB Bandwidth Limit Result
Frequency (MHz) (kHz) (kHz)
Low Channel 2402 525.3 500 Pass
Mid Channel 2440 525.3 500 Pass
High Channel 2480 529.7 500 Pass
Table 3b: Test result of 6dB Bandwidth, 902-928MHz Wireless
Channel Channel 6dB Bandwidth Limit Result
Frequency (MHz) (kHz) (kHz)
Low Channel 902.5 620.8 500 Pass
Mid Channel 913.7 625.2 500 Pass
High Channel 927.3 625.2 500 Pass
Figure 1: 6dB Bandwidth Measurement
Low Channel: 2402MHz
Spectrum | @
Ref Level -10.00 dBm @ RBW 100 kHz
Att 10 de  §WT 19 ps @ VBW 300 kHz Mode Auto FFT
S M1[1] -37.31 dBm)|
2.40174820 GHz
-20 dBm nde 6.00 dB
30 dem — gb:actor 525.3IJIJIJI]IJIJ:I;;(]I-.|;
-40 dBm /_/TV1 \TQ,_\
-50 dém
-60 dBm
| Fedem———" "1
-0 dBm
-90 dém
-100 dem
GF 2.402 GHz 691 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-walue | Y-walue | Function | Function Result |
M1 1 2.4017482 GH=z -37.31 dBm ndB down 525.3 kHz
Tl 1 2.40167 GHz -43,32 dBm ndB &.00 dB
TZ 1 2,4021954 GHz -43.24 dBm Q) factor 4571.9
i [ Measurng. WHANMRALL W8 Ty

Date: Z4.DEC.Z2018
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Mid Channel: 2440MHz

Spectrum E%:
Ref Level -10.00 dBm @ RBW 100 kHz
Att 10de  SWT 19 ps @ YBW 300 kHz  Mode Auto FFT
@ 1Pk Max
Mi[1] -36.88 dBm)|
4 2.43975250 GHz|
-20 dém nda 6.00 dB
Bw 525.300000000 kHz|
-30 dBm h qQ factor 4644.3
40 dBm — \Tv_\
50 dBm //V
)W\/\/'\/
-70 dBm
-80 dBm
-90 dBm
-100 dBrn
CF 2.44 GHz 691 pts Span 3.0 VMIHz
Marker
Type | Ref | Trc | X-value | Y¥-value | Function | Function Result |
M1 1 2.,4397525 GHz -36.88 dBm ndB down 525.3 kHz
T1 1 2.43967 GHz -42.89 dBm nidB 5.00 dB
T2 1 2.4401954 GHz -42.88 dBm Q factor 4644.3
Jil | Measuring...  @URRNSEED W il
122 %
Date: 24.DEC.2018 15:22:20

High Channel: 2480MHz

Spectrum :E‘
Ref Level -10.00 dBm @ RBW 100 kHz
Att 10 dB  SWT 19 ps @ VYBW 300 kHz Mode &uto FFT
@ 1Pk Max
M1[1] -36.67 dBm
2.47975250 GHz
-20 dém nds 6.00 dB
By 529.700000000 kHz
-30 dem e Q factor 4681.7
_a0 dBm TI/R T2
-50 dBm
-60 dBm
| /\ﬁ_
L -70 dBem
-B0 dBm
-90 dBm
-100 dBm
CF 2.48 GHz 691 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-walue ¥-value | Function | Function Result |
M1 1 2.4797525 GHz -36.67 dBm ndB down 529.7 kHz
T1 1 2.4796657 GHz -42.70 dBm ndp 6.00 dB
T2 1 2.4801954 GHz -42.80 dBm G factor 4681.7
127247018,
]-[ Measuring... [ RENEEEED W6 0T8SIPM
108+ %
Date: 24.DEC.2018 159:08:53
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Low Channel: 902.5MHz

Spectrum DE
Ref Level 20.00 dBm @ RBW 100 kHz
Att 40 de SWT 19 ps @ YBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] ~1.94 dBm|
d 902.22504 MHz|
10 =Bm nda 6.00 dB
1 Bw 620.800000000 kHz|
0 dBm T ﬁ%feu:tur 1453.2
yy q
-10 dem /
-20 dem
-30 dBm
-40 dBrm
s e
. e T ]
-60 dBm
-70 dem
CF 902.5 MIHz 691 pts Span 3.0 VMIHz
Marker
Type | Ref | Trc | X-value | Y¥-value | Function | Function Result |
M1 1 902.22504 MHz -1.94 dBm ndB down 520,58 kHz
T1 1 902,157 MHz -7.69 dBm nidB 5.00 dB
T2 1 902, 7779 MHz -7.96 dBm Q factor 1453.2
an 12/27/2018
) ] Measuring... LLLR 060135 PM

Mid Channel: 913.7MHz

Spectrum

(=)

Ref Level 20.00 dBm

@ RBW 100 kHz

Att 40 dB SWT 19 ps @ VBW 300 kHz  Mode a&uto FFT
@ 1Pk Max
M1[1] -3.69 dBm
0913.50900 MHz
10 dem nds 6.00 dB
By 625.200000000 kHz
0 dem Rl .
Q factor 1461.2
El
-10 dBrm
-20 dBm
-30 dBm
-40 dBrm
e T — e ]
-50 dBm
-60 dBrm
-70 dBm
CF 913.7 MHz 691 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-walue ¥-value | Function | Function Result |
M1 1 913.509 MHz -3.69 dBm ndB down 625.2 kHz
T1 1 913.3527 MHz -9.99 dBm ndp 6.00 dB
T2 1 913.9779 MHz -9.76 dBm G factor 1461.2
o 12/27,7018
]-[ Measuring... " (NNNNNNND Wil 06:2627 PM 7
Date: 27.DEC.2018
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High Channel: 927.3MHz

Spectrum | Inzl
Ref Level 20.00 dém @® RBW 100 kHz
Att 40 dB SWT 19 ps @ YBW 300 kHz  Mode Auto FFT
@ 1Pk Max
Mi[1] -5.56 dBm
027.03520 MHz
10 dem ndp 6.00 dB
B 625.200000000 kHz
0dem T Q factor 1482.8
27 ea— T4
-10 dBm A |
-20 dBm
-30 dBm
_—-——'—’_ﬁ_/
-40 dBm
1
-50 dBrm
-60 dBrm
-70 dBm
CF 927.3 MHz 691 pts Span 3.0 MHz
Marker
Type | Ref | Trc | ¥-value | Y-value |__Function | Function Result |
M1 1 927.0352 MHz -5.56 dBm ndB down 625.2 kHz
T1 1 926.9527 MHz -11.69 dBm ndB 6.00 dB
T2 1 927.5779 MHz -11.64 dBm Q factar 1482.8
i 12/27/2018
]-[ Measuring...  (NNNNNNND Wi 070316 PM 7

Date: Z7.DEC.Z2018

19:03:16

4.1.3 Maximum Conducted Qutput Power

Result:

Test Specification
Test standard
Basic standard
Limits

Kind of test site

Test Setup

Date of testing

Input voltage
Operational mode
Test channel
Temperature

Relative humidity
Atmospheric pressure

FCC Part 15.247(b)(3)
ANSI C63.10: 2013

Pass

For systems using digital modulation in the 902-
928 MHz, 2400-2483.5 MHz, and 5725-
5850MHz bands: 1 Watt (30dBm)

Shielded Room

2018.12.24
Powered by battery

On, BLE, 902-928MHz Wireless

Lo, Mi, Hi
20.5°C
53.6%

101 kPa
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Table 4a: Test result of Peak Output Power, BLE

Channel Channel Peak Output Power Limit (dBm)
Frequency (MHz) (dBm)
Low Channel 2402 -37.17 30
Mid Channel 2440 -36.67 30
High Channel 2480 -36.6 30
Table Sb: Test result of Peak Output Power, 902-928MHz Wireless
Channel Channel Peak Output Power Limit (dBm)
Frequency (MHz) (dBm)
Low Channel 902.5 -1.7 30
Mid Channel 913.7 -3.41 30
High Channel 927.3 -5.38 30
Figure 2: Maximum Conducted Output Power
Low Channel: 2402MHz
Spectrum | [@
Ef: vevel 710.0013?:;; SWT 1 ms : Eg"\: ;m:z Mode Auto Sweep
@ 1Pk Max
e 2 40174020 GHz
-20 dBm . :
-30 dBm
-40 dBm *
-60 dBm
-70 dBm
-B0 dBm
-90 dBm
-100 dBm
CF 2.402 GHz 691 pts Span 3.0 MHz
(L ) R L

]_[ Measuring...
Ti1z
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Mid Channel: 2440MHz

Spectrum | lnil

Ref Level -10.00 dBm @ RBW 1 MHz
Att 10dBE SWT 1ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

M1[1] -36.67 dBm
2.44000430 GHz
-20 dBm

-30 dBm

-40 dBm

el

-60 dBm

-70 dBm

-B0 dBm

-90 dBm

-100 dBm

CF 2.44 GHz 691 pts Span 3.0 MHz
—

]-[ Measuring...  WRRRERLED i ':52_524‘?35";: //

54 7

High Channel: 2480MHz

Spectrum | ln%l

Ref Level -10.00 dBm @ RBW 1 MHz
Att 10dBE SWT 1ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max
M1[1] -36.60 dBm
2.47999570 GHz
-20 dBm
-30 dBm
ML
—
-40 dBrm

s aEm—|

-60 dBm

-70 dBm

-B0 dBm

-90 dBm

-100 dém

GF 2.48 GHz 691 pts Span 3.0 MHz

—
Jl Measuring...  @ENARENREN Wl Gilond

Date: Z4.DEC.Z2013 15:34:5%
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Low Channel: 902.5MHz

Spectrum |

(=)

Ref Level 20,00 dBém
Att 40 dB

SWT 1ms & YBW 3 MHz

@ RBW 1 MHz
Mode Auto Sweep

@ 1Pk Max

10 dBm

M1[1]

-1.70 dBm
902.24380 MHz

0 dBrm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-390 dBm

-60 dBm

-70 dBm

CF 902.5 MHz

691 pts

Span 3.0 MHz

Measuring...

Date: 27.DEC.2013 18:03:47

Mid Channel: 913.7MHz

Spectrum |

12/27/201%
06103147 PM 7

WRRRNRERD ek

(=)

Ref Level 20,00 dBém
Att 40 dB

SWT 1ms & YBW 3 MHz

@ RBW 1 MHz
Mode Auto Sweep

@ 1Pk Max

10 dBm

M1[1]

-3.41 dBm
913.42650 MHz

0 dBrm

i

-10 dBm

fl

,&J

-20 dEm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

GF 913.7 MHz
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Span 3.0 MHz

—
Measuring... llllllll' “

12/27/2018

07:52:48 PM %




A TUVRheinland®

Produkte

Products
Priufbericht - Nr.: 50213031 001 Seite 17 von 38
Test Report No.: Page 17 of 38

High Channel: 927.3MHz

Spectrum | [@
Ef: vevel 20.0043?;& SWT 1 ms : 5‘:\"\: ;m:z Mode Auto Sweep
@ 1Pk Max
e 927 :;:é?;% :’IBHm
10 dBm i :
0 dBm YTl
e =
-30 dem
-40 dBm
-50 dBm:
-60 dBm:
-70 dBm
CF 927.3 MHz 691 pts Span 3.0 MHz
il Measuring... |-|||||||| L abwsAabM 7
4.1.4 Power Spectral Density
Result: Pass
Test Specification
Test standard . FCC Part 15.247(e)
Basic standard :  ANSIC63.10: 2013
Limits : 8 dBm in any 3 kHz band
Kind of test site . Shielded Room
Test Setup
Date of testing :2018.12.24
Input voltage . Powered by battery
Operational mode . On, BLE, 902-928MHz Wireless
Test channel . Lo, Mi, Hi
Temperature :20.5°C
Relative humidity o 53.6%

Atmospheric pressure ;101 kPa
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Table 6a: Test result of Power Spectral Density, BLE

Channel Channel Measured Power Limit Result
Frequency (MHz) Density (dBm) (dBm)
Low Channel 2402 -53.37 8.0 Pass
Mid Channel 2440 -52.99 8.0 Pass
High Channel 2480 -52.79 8.0 Pass
Table 7b: Test result of Power Spectral Density, 902-928MHz Wireless
Channel Channel Measured Power Limit Result
Frequency (MHz) Density (dBm) (dBm)
Low Channel 902.5 -13.78 8.0 Pass
Mid Channel 913.7 -15.57 8.0 Pass
High Channel 927.3 -17.7 8.0 Pass

Figure 3: Power Spectral Density
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Mid Channel: 2440MHz
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High Channel: 2480MHz

Spectrum | In%:"

Ref Level -10.00 dBm @ RBW 3 kHz
Att 10 dB  SWT 632.1 ps @ YBW 10kHz Mode Auto FFT
@ 1Pk Max

m1[1] -52.79 dBm
2.48001110 GHz
-20 dBm

-30 dBm

-40 dBm

-50 dem 1

o T e ol
b A O L A ATl

-90 dBm

-100 dBm

CF 2.48 GHz 691 pts Span 1.1 MHz
J1 Measuring...  @HARENGED W ooo0bl

Date: 24.DEC.2018 15:35:47




Produkte
Products

TUVRheinland®

Priifbericht - Nr.:
Test Report No.:

50213031 001

Seite 20 von 38
Page 20 of 38

Low Channel: 902.5MHz
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High Channel: 927.3MHz

Spectrum | lnf
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4.1.5 Conducted Spurious Emissions Measured in 100 kHz Bandwidth

Result:

Test Specification
Test standard
Basic standard
Limits

Kind of test site

Test Setup

Date of testing

Input voltage
Operational mode
Test channel
Temperature

Relative humidity
Atmospheric pressure

Pass

FCC Part 15.247(d)
ANSI C63.10: 2013

20dB (below that in the 100kHz bandwidth within
the band that contains the highest level of the
desired power);

Shielded Room

2018.12.24

Powered by battery

On, BLE, 902-928MHz Wireless
Lo, Mi, Hi

20.5°C

53.6%

101 kPa

All emissions are more than 20dB below fundamental, compliance is achieved as well.
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Figure 4: Conducted Spurious Emissions
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High Channel: 2480MHz
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Mid Channel: 913.7MHz
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High Channel: 927.3MHz
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Band edge BLE
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Band edge 902-928MHz Wireless
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4.1.6 Radiated Spurious Emission

Result: Pass
Test Specification
Test standard : FCC Part 15.247(d) & FCC Part 15.205
Basic standard : ANSIC63.10: 2013
Limits : Refer to 15.209(a) of FCC part 15.247(d)
Kind of test site : 3m Semi-anechoic Chamber
Test Setup
Date of testing :2018.12.24
Input voltage : Powered by battery
Operational mode . On, BLE, 902-928MHz Wireless
Test channel . Lo, Mi, Hi
Temperature . 21.4°C
Relative humidity : 56.5%
Atmospheric pressure ;101 kPa
Remark:

Testing was carried out within frequency range 9kHz to the tenth harmonics. Only the worst case
spurious emissions configuration of the each mode were reported.

The measurement result is calculated based on the following formula by the test software:
Emission Level = Reading level + Correction (Antenna factor + Cable loss — Preamplifier)
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Figure 5: Test Results of Radiated Spurious Emissions
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Below 1GHz BLE Test Mode
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Horizontal
Full Spectrum
BD__
70T
ﬁﬂ__
i b FCC part15 ClassB Electric Field Sirength Below 16 @3m_QFP
E 54 5d
= -]
éil T I I
E 40 e s Pty S RS e e i e e
5" T PN SN SO
_. ’ ’
20+
10T
1] f f f —t f t f f f —t— |
30M 50 &0 &0 100M 200 300 400 500 800 G
Frequency in Hz
Final Result
Frequency QuasiPeak Limit Margin | Meas. | Bandwidth | Height [ Pol | Azimuth | Corr.
{MHz) {dBpVim} | (dBpVim) (dB) Time (kHz) (cm) {deg) (dB})
(ms)
31.136111 24.94 40.00 15.06 | 1000.0 120.000 117.0| H 110.0 24.7
203.300556 23.85 43.50 19.65( 1000.0 120.000 1320 H 18.0 16.7
845.451111 28.05 46.00 17.95| 1000.0 120.000 3610 H 33.0 29.4
Vertical
Full Spectrum
BD__
70T
ﬁﬂ__
EE FCC part15 Classh Flechic Field Strength Below 1G @3m_QP
g 50+ Gl
g T ] !
T 40 i et i e e :
s s e
i» & @
20+
10T
[1] t f t —t f f f f f t —t !
30M 50 60 80 100M 200 300 400 500 8O0 1G
Frequency in Hz
Final Result
Frequency QuasiPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBpVim) | (dBpVim) (dB) Time (kHz) (cm) (deqg) (dB)
(ms)
31.014444 25.00 40.00 14.00 | 1000.0 120.000 J21.0(V 166.0 24.8
709.515556 27.46 46.00 18.54 | 1000.0 120.000 273.0(V 26.0 27.8
845.652778 28.11 46.00 17.89 | 1000.0 120.000 I64.0(V 201.0 29.4




Produkte
Products

A TUVRheinland®

Priifbericht - Nr.:
Test Report No.:

50213031 001

Seite 30 von 38
Page 30 of 38

Mid Channel: 2440MHz
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High Channel: 2480MHz
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Below 1GHz_902-928MHz Wireless Test Mode

Low Channel: 902.5MHz
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Mid Channel: 913.7MHz
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High Channel: 927.3MHz

Horizontal
Full Spectrum
BD__
70
6{'_-
EE FCC part15 Classh Flechic Field Strength Below 1G @3m_QP
g 50 + Gl
g T ] '
a0 e — e e e e e o iy
g ]’ Y
27T &
10T
0 t t t t t } t t t t t t t i
I0M 50 60 80 100M 200 300 400 50D 800 1G
Frequency in Hz
Final Result
Frequency QuasiPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
{MHz) {dBpV/m) | (dBpVim) [ (dB) Time (kHz) {cm) (deg) (dB)
(ms})
31.042222 25.98 40.00 14.02 | 1000.0 120.000 | 293.0|H 157.0| 24.8
263.261667 21.25 46.00 24.75| 1000.0 120.000 | 386.0 | H 196.0| 215
712.778333 27.51 46.00 18.49| 1000.0 120000 233.0|H 2900| 27.8
Vertical
Full Spectrum
100 T
st
At
704
£ 1
§ T FCC part15 ClassB Electric Field Strength Below 1G @3m_0P
E 50 1+ -|3|1E
3 wf et e e il S W - E
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20T E
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30M 50 &0 80 100M 200 300 400 500 8500 1G
Frequency in Hz
Final Result
Frequency QuasiPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
{MHz) (dBpVim) | (dBpWm) | (dB) Time (kHz) {cmy} (deq) (dB)
(ms)
30.923889 25.05 40.00 14.95| 1000.0 120.000| 170.0 |V 26.0 248
261.565000 21.15 46.00 24.85| 1000.0 120.000| 326.0 |V 135.0] 215
728.621667 29.08 46.00 16.92 | 1000.0 120.000| 215.0 |V 4.0] 28.0
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Above 1GHz 902-928MHzWireless Test Mode

Low Channel: 902.5MHz

Horizontal

Vertical

[SCU1EF) RE2 1G-18GHz - PRE

B0
L ECC narfis CiEssh Sscinc Fisid SWengin Anous1 G f3m SK
0T
st
Ear
T_-E -
2T
Iy LETH
ag 4
o
u1l3 2G G 45 oG & 3 105G 185G
_Freguencyin Hz
Limit and Margin-PK
Frequency MaxPeak | Meas. | Bandwidth | Height | Pol | Azimuth | Corr. | Margin Limit -
(MHz) [dBpVim) | Time {kHz} (cm) (deg} {dB) | -PK+ PK=
(ms} (dB] | (dBuVim) |
1804 845000 511 1000.0 1000.000| 100.0|H 10| 103 229 740
4512095000 48.1 | 1000.0 1000000 | 2000 H 0.0 0.4 25.9 740
17381 405000 55.0 | 1000.0 1000.000| 2000]|H 06| 187 19.0 T4.0
Limit and Margin-AV
Fragueney Average | Meas. | Bandwidth | Height [ Pol | Azimuth | Corr. | Margin Limit -
[MHz} (dBpWim) | Time {kHz} {cm) (deg} {dB) | -AVG AVG
{ms] (dB] | idBuVim)} |
1804 845000 49.9 | 1000.0 1000.000| 41000 H 10| 103 4.1 54.0
A512.095000 43.9 | 1000.0 1000.000 | 2000 H 0.0 0.4 10.1 540
17981 ADSLO0 442 10000 | 40000001 2000|H 08| 487 98 5410
(SCU1EF) RE2 1G-18GHz - PRE
B0
i FCC part 15 Classh Fleciric Feld Sirength Abowe] & fM3m PK
o+
0t
AL N - P EC e Fleid Sirength Abdve 7
Ewmt ¥ g
E i .-+
" o 0
—JEE druit -
% x]
g -
ot
] t t t t t t L) |
1 26 3G 4G sG E 8 106 1EG
Freguency in Hz
Limit and Margin-PK
Frequency MaxPeak | Meas. | Bandwidth | Height | Pol | Azimuth | Corr. | Margin Limit -
(MHz} (dBpWim} | Time (kHz} (em) (deg) {dB) | -PH+ PK+
[ms} (dB) | {dBpWim) |
1804.845000 51.0| 1000.0 1000.000 | 1000 (W 0.0 -10.2 23.0 T74.0
4511.560000 45.7 | 1000.0 1000.000 | 400.0(W 0.0 0.4 28.3 74.0
17984 595000 55.0| 1000.0 1000000 ) 1000(W 00| 187 13.0 T4.0
Limit and Margin-AV
Frequency Average | Meas. | Bandwidth | Height | Pol | Azimuth | Corr. | Margin Limit -
(MHz} (dBpWim} | Time (kHz} {em) (deg) {dB) | -AVG AVG
{ms) (dB) | (dBuVim) |
1804.845000 45.9 | 1000.0 1000000 | 400.0(W 0.0 -10.3 4.1 54.0
4511.560000 40.6 | 1000.0 1000000 | 1000V 0.0 0.4 134 54.0
17984 595000 4411 10000 1000 000 1 000|WV 00| 187 59 40
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Mid Channel: 913.7MHz

Horizontal

Vertical

[SCU1EF) RE2 1G-1BGHZ - PRE
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16 G e 4G 5G B a 106G 1B
Freguency in Hz
Limit and Margin-PK
Frequency MaxPeak | Meas. | Bandwidth | Height | Pol | Azimuth | Corr. | Margin Limit -
(MHz} (dBpVim) | Time [kHz} {cm) {deg) {dB) -PK+ PK+
(ms=) (dB) | {dBpVim) |
1827 685000 49.3 | 1000.0 1000000 1000 H 00| -10.1 247 74.0
16691.530000 92.7 | 1000.0 1000.000 100.0(H 0.0 14.3 21.3 74.0
17934655000 252 | 1000.0 1000.000 100.0(H [1X1] 18.4 8.8 T74.0

Limit and Margin-AV

Frequency Average | Meas. | Bandwidth | Height | Pol | Azimuth | Corr. | Margin Limit -
(MHz}) (dBpVim) | Time [kHz) (cm) [deg} {dB) | -AVG AVG
{ms} (dB) | idBuVim) |
1827685000 48.1| 1000.0 1000.000 [ 400.0|H 00) -10.1 5.9 54.0
16691530000 41.8| 1000.0 1000.000 { 400.0 | H 0.0 14.3 122 34.0
17934 655000 437 10000 1000000 [ 40001H 0.0 184 0.2 4.0

[SCU1BF) RE2 1G-18GHz - PRE

Lawn! i Buvim

1G 2E 3G 4= SG & 5] ivel 18
Frequency in Hz
Limit and Margin-PK
Frequency MaxPeak | Meas. | Bandwidth | Height | Pol | Azimuth | Corr. | Margin Limit -
{MHz} {dBpWim]} | Time {kHz) {cm) (deg) {dB) | -PK+ PK+

{ms} (dB) | idBpVim) |

1827 155000 480 1000.0 A000.000 1000V 0E| -104 260 T4.0
4569 4AT00HD 453 | 100460 100000 1000 [V [1X1] 0.2 288 T4.0
17707 280000 S4.6 | 1000.0 1000000 f00gfv {11 176 19.4 T4.0

Limit and Margin-AV

Fregquency Awverage | Meas. | Bandwidth | Height | Pol | Azimuth | Corr. | Margin Limit -
(MHz} (dBpWim) | Time (kHz} (cm) (deg} {dB) | -AVG AVG
{ms} {dB) | (dBuVim) |
1827.155000 46.7 | 1000.0 1000000 100.0 |V 00| 101 73 S54.0
43569 470000 37.7| 10000 1000000 100.0 |V 0.0 (] 16.4 S54.0
17707 280000 439 100001 4000000 1000 1Y 00| 976 101 4.0
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High Channel: 927.3MHz
Horizontal
{SCU1EF) RE2 1G-18GHz - PRE
E’D B -
ot
ol
=
[=+]
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=4
:
i
o t t t t ——————t !
1G G Az aG e B a 105 18
Frequency in Hz
Limit and Margin-PK
Frequency MaxPeak | Meas. | Bandwidth | Height | Pol | Azimuth | Corr. | Margin Limit -
iMHz} {dBpVim} | Time [kHz] {cm) {deg) | (@B} | -PK# PK+
(mis} (dB) |
1854 TRO000 512 | 1000.0 1000000 100.0(H 00| -104 228 T4.0
3T08. 845000 483 | 1000.0 1000000 f00.0[H 0.0 1.5 257 T4.0
17983 000000 240 | 1000.0 1000000 1000[H 0.0 18.7 19.0 T4.0
Limit and Margin-AV
Frequency Average | Meas. | Bandwidth | Height | Pol | Azimuth | Corr. | Margin Limit -
(MHz} (dBuVim} | Time (kHz} [cm]) (deg) | (dB} | -AVG AVG
(ms) (dB)
1854 TR0000 503 | 10000| 1oo0o000| fo00(H 00| 104 37 540
3708 BAS000 453 [ 10000] 1000000 fo00[H 00| A5 87 540
17983 000000 438 100000 so00000] too0lH 00| 487 102 540
Vertical

[SCU1EF) RE2 1G-18GHz - PRE

FCC paris |

mt

Lival in diBy'Vm

1G 2G 3G 43 5G B -] i E] 1BG
Frequency in Hz
Limit and Margin-PK
Frequency MaxPeak | Meas. | Bandwidth | Height | Pol | Azimuth | Corr. | Margin Limit -
(MHz} (dBpVim} | Time {kHz) (em]) [deg) (dB) | -PK+ PE+
{ms} = [dB) | (dByuYim) |
1854 250000 1.7 | 1000.0 1000.000 100.0 [V 00| 101 224 740
3708.310000 443 | 1000.0 1000000 1000V (1] 1.5 9.7 T4.0
17994500000 331 | 1000.0 1000.000 000 (v 0.0 1B.T 1848 740
Limit and Margin-AV
Frequency Average | Meas. | Bandwidth | Height | Pol | Azimuth | Corr. | Margin Limit -
[MHz]) (dBpVim} | Time {kHz) () {deg) {dB) | -AVG AVG
{ms) (dB} | {dBpWim) |
1854 250000 30.7 | 1000.0 1000.000 fo0.ofv 0.0 101 3.3 54.0
3708310000 37.5 | 1000.0 1000.000 1000V 0.0 1.3 16.5 54.0
17991 500000 442 | 100001 90000001 10001V 0.0 187 ar 540
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S5 Photographs of the Test Set-Up

Photograph 1: Set-up for Radiated Spurious Emission, 30MHz - 1GHz

Photograph 2: Set-up for Radiated Spurious Emission, 1GHz - 18GHz

6 List of Tables

Table 1: List of Test and Measurement EQUIPIMENt ..........ccocuiiiiiiiiiiiiiiiiiiecece ettt 4
Table 2a: Test result of 6dB Bandwidth, BLE ...........ccoiiiiiiiiiiii ittt e aee s 10
Table 3b: Test result of 6dB Bandwidth, 902-928MHZ WIT€IESS ........ceeevuiieiiiieiiiieciieeciie ettt 10
Table 4a: Test result of Peak Output POWeEr, BLE .......ccoiiiiiiiiiiiciiiceeeee et 14
Table 5b: Test result of Peak Output Power, 902-928MHZ WiTeless .......ccuieriieriierieiiiierieeiie et 14
Table 6a: Test result of Power Spectral Density, BLE..........cccccciiviiiiiiieiieiicie et 18
Table 7b: Test result of Power Spectral Density, 902-928MHZ WiIreless........cccvvvviiiirieriieniieieeieeiecieesve e 18
7 List of Figures

Figure 1: 6dB Bandwidth MEaSUICIMENL ..........c.ccieruiiiiiiiiiieittecte ettt ettt ete e aestaesreesseeseesseesseesaessaesseensessnesnees 10
Figure 2: Maximum Conducted OUtPUL POWET .......cc.coiiiiiiiiiiiiiiiiintetctece et 14
Figure 3: POWeEr SPECtral DENSILY ...c.ievieiieeiiitieitiee ettt ettt ettt et e st e et et e enteeneeeseenseenseenseennesnees 18
Figure 4: Conducted SPUurious EMISSIONS ......cccveoiirtiriiririiieiiicntene sttt ettt sttt ettt sttt st esse e eae e 22
Figure 5: Test Results of Radiated Spurious EMISSIONS. ........cccvevviriiririniiiiiiieicicneenceie ettt 28

8 List of Photographs

Photograph 1: Set-up for Radiated Spurious Emission, 30MHZ - IGHZ .........cccecvvviiiiiiienieteieeeeeeeee e 38
Photograph 2: Set-up for Radiated Spurious Emission, IGHZ - 18GHZ..........ccceoviviiiiiiiiniiiceeeceeee e 38




		2019-01-28T09:38:34+0000




