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2. TEST SUMMARY

Test procedures according to the technical standards:

FCC Part15 (15.247) , Subpart C
StanQard Test ltem Result Remark
Section
15.203/15.247 (c) Antenna Requirement PASS
15.207 AC Power Line Conducted Emission PASS
15.247 (b)(1) Conducted Peak Output Power PASS
15.247 (a)(1) 20dB Occupied Bandwidth PASS
15.247 (a)(1) Carrier Frequencies Separation PASS
15.247 (a)(1)(iii) Hopping Channel Number PASS
15.247 (a)(1)(iii) Dwell Time PASS
15.247 (d) Conducted Bgnd Edgg & Unwanted PASS
Spurious Emission
15.205/15.209 Radiated Band Ecége_ &_Unwanted Spurious PASS
mission
NOTE:
(1) “N/A” denotes test is not applicable in this Test Report
Test Report Tel: 400-688-3552 Web:www.dl-cert.com Email: service@dl-cert.com Page 5 of 84



mailto:service@dl-cert.com

Shenzhen DL Testing Technology Co., Ltd. Report NO.: DLE-260119016R

2.1 TEST FACILITY
Shenzhen DL Testing Technology Co., Ltd.
Add. : 101-201, Comprehensive Building, Tongzhou Electronics Longgang Factory Area, No.1 Baolong
Fifth Road, Baolong Community, Baolong Street, Longgang District, Shenzhen, China

FCC Test Firm Registration Number: 854456
Designation Number: CN1307

IC Registered No.: 27485

CAB identifier: CN0118

2.2 MEASUREMENT UNCERTAINTY

The reported uncertainty of measurement y + U, where expended uncertainty U is based on a standard
uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of approximately 95 %.

No. ltem Uncertainty
3m camber Radiated spurious emission _

¢ (9KHz-30MHz) U=a.5dB
3m camber Radiated spurious emission _

2 (30MHz-1GHz) U=4.8dB
3m chamber Radiated spurious emission _

3 (1GHz-6GHz) Ys4.9d8
3m chamber Radiated spurious emission _

4 (6GHz-40GHz) U=3.0sB

5 Conducted Disturbance U=3.2dB

6 RF Band Edge U=1.68dB

7 RF Power Conducted U=1.86dB

8 RF Conducted Spurious Emission U=2.2dB

9 RF Occupied Bandwidth U=1.8MHz

10 RF Power Spectral Density U=1.75dB

11 Humidity Uncertainty U=5.3%

12 Temperature Uncertainty U=0.59C

13 RF Dwell Time U=0.02ms

Test Report Tel: 400-688-3552 Web:www.dl-cert.com Email: service@dl-cert.com Page 6 of 84



mailto:service@dl-cert.com

Shenzhen DL Testing Technology Co., Ltd. Report NO.: DLE-260119016R

3. GENERAL INFORMATION

3.1 GENERAL DESCRIPTION OF EUT

Product Name:

Premium Portable Speaker

Model No.:

Loewe neo

Sample(s) Status:

Engineer sample

Channel Numbers:

79 Channels

Channel Spacing:

1MHz

Operation Frequency:

2402MHz~2480MHz

Modulation Technology:

GFSK, 11/4-DQPSK, 8-DPSK

Antenna Type:

PCB Antenna

Antenna Gain:

0 dBi

Internally power: Built-in Li-ion 3.6VDC 5300mAh

Power Supply: Externally powered by USB port, USB-C input: PD 5VDC 2A,12VDC
1.5A
Battery Capacity: Rechargeable battery: Model:00BQ102-03, 3.6VDC 5300mAh

Test Report Tel: 400-688-3552
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Operation Frequency each of channel

Channel Frequency Channel Frequency Channel Frequency Channel Frequency
1 2402MHz 21 2422MHz 41 2442MHz 61 2462MHz
2 2403MHz 22 2423MHz 42 2443MHz 62 2463MHz
3 2404MHz 23 2424MHz 43 2444MHz 63 2464MHz
4 2405MHz 24 2425MHz 44 2445MHz 64 2465MHz
5 2406MHz 25 2426MHz 45 2446MHz 65 2466MHz
6 2407MHz 26 2427MHz 46 2447MHz 66 2467MHz
7 2408MHz 27 2428MHz 47 2448MHz 67 2468MHz
8 2409MHz 28 2429MHz 48 2449MHz 68 2469MHz
9 2410MHz 29 2430MHz 49 2450MHz 69 2470MHz
10 2411MHz 30 2431MHz 50 2451MHz 70 2471MHz
11 2412MHz 31 2432MHz 51 2452MHz 71 2472MHz
12 2413MHz 32 2433MHz 52 2453MHz 72 2473MHz
13 2414MHz 33 2434MHz 53 2454MHz 73 2474MHz
14 2415MHz 34 2435MHz 54 2455MHz 74 2475MHz
15 2416MHz 35 2436MHz 55 2456MHz 75 2476MHz
16 2417MHz 36 2437TMHz 56 2457MHz 76 2477TMHz
17 2418MHz 37 2438MHz 57 2458MHz 77 2478MHz
18 2419MHz 38 2439MHz 58 2459MHz 78 2479MHz
19 2420MHz 39 2440MHz 59 2460MHz

20 2421MHz 40 2441MHz 60 2461MHz & 2480MHz
Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the middle
frequency, and the highest frequency of channel were selected to perform the test, and the selected channel

see below:

Test Report

Test channel Frequency
The lowest channel 2402MHz
The middle channel 2441MHz
The Highest channel 2480MHz
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3.2 TEST SETUP CONFIGURATION

Conducted Emission

Adapter C1 EUT
(E-2) (E-1)

Radiated Emission

EUT
(E-1)

Conducted Spurious

EUT C2 Spectrum
(E-1) Analyzer

3.3 SUPPORT EQUIPMENT

The EUT has been tested as an independent unit together with other necessary accessories or support
units. The following support units or accessories were used to form a representative test configuration
during the tests.

ltem Equipment Mfr/Brand Model/Type No. Series No. Note
E-1 AC/DC Adapter SAMSUNG EP-T4510 N/A Auxiliary
3.4 TEST MODE

The device was realized by test software.
The specific power setting is the default RF power level.

% ACtions BT FCC Tool

e
FGLEEEN G Dl AbDAE34125888888

convimue 7 [l sincie Touo 0 pocker 7 [ pocier s |

FigCont inue TXIN, (Chan: 78 Packe
S HFContinueTX M, $FHET71. 631
FigCont inue TN, (Chan: 0 Packet:DHl Payload:PRBES9 TxGain:60)...
FEHFContinueTX Mt . $FHix16. 3

FigCont inue TN, (Chan: 0 Packet:DHl Payload:PRBESY9 TxGain:64)...
S HFContinueTX Mt . 220
|
!
|
!

xGain: 64)...

t: 3DH1 Payload: PRESSY

FigCont inue TX M, (Chan:
S HContinue XM, $F4824, 01
FigCont inue TXA, (Chan 0
S HContinue XML, $$453123. 7
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3.5 EQUIPMENTS LIST FOR ALL TEST ITEMS

Radiation test, Band-edge test and 6db bandwidth test equipment

Item Equipment Manufacturer Type No. Serial No. Last calibration | Calibrated until
Spectrum Analyzer .
1 (9kHz-26.5GHz) Agilent E4408B MY50140780 | Oct. 25,2025 | Oct. 24, 2026
Test Receiver
2 (9kHz-7GHz) R&S ESRP7 101393 Oct. 25,2025 | Oct. 24, 2026
Bilog Antenna
3 (30MHz-1GHz) R&S VULB9162 00306 Oct. 25,2025 | Oct. 24, 2026
Horn Antenna
4 (1GHz-18GHz) Schwarzbeck | BBHA9120D 02139 Oct. 25,2025 | Oct. 24, 2026
Horn Antenna
5 (18GHz-40GHz) A.H. Systems SAS-574 588 Oct. 25,2025 | Oct. 24, 2026
6 Ampliigs Schwarzbeck | BBV9743B 00153 Oct. 25, 2025 | Oct. 24, 2026
(9KHz-6GHz) T T
Amplifier
7 (1GHZ-18GHz) EMEC EMO01G8GA 00270 Oct. 25,2025 | Oct. 24, 2026
Amplifier .
8 (18GHz-40GHz) Quanjuda DLE-161 97 Oct. 25,2025 | Oct. 24, 2026
Loop Antenna
9 (9KHzZ-30MHz) Schwarzbeck | FMZB1519B 00014 Oct. 25,2025 | Oct. 24, 2026
RF cables1
10 (9kHz-1GHz) ChengYu 966 004 Oct. 25, 2025 | Oct. 24, 2026
RF cables2
11 (1GHz-40GHz) ChengYu 966 003 Oct. 25, 2025 | Oct. 24, 2026
12 | Antenna connector | Florida RF Labs N/A RF O01# Oct. 25, 2025 | Oct. 24, 2026
13 Power probe KEYSIGHT U2021XA MY55210018 | Oct. 25, 2025 | Oct. 24, 2026
Signal Analyzer .
14 9kHz-26 5GHz Agilent N9020A MY55370280 | Oct. 25,2025 | Oct. 24, 2026
Test Receiver
15 20kHz-40GHz R&S ESU 40 100376 Oct. 25,2025 | Oct. 24, 2026
16 | D.C. Power Supply LongWei PS-305D 010964729 Oct. 25,2025 | Oct. 24, 2026
Conduction Test equipment
ltem Equipment Manufacturer Type No. Serial No. Last calibration | Calibrated until
1 843 Shielded Room YIHENG 843 Room 843 Nov. 05, 2023 | Nov. 04, 2026
2 EMI Receiver R&S ESR 101421 Oct. 25,2025 | Oct. 24, 2026
3 LISN R&S ENV216 102417 Oct. 25,2025 | Oct. 24, 2026
4 843 Cable 1# ChengYu CE Cable 001 Oct. 25, 2025 | Oct. 24, 2026
Other
ltem Name Manufacturer Model Software version
1 EMC Conduction Test System FALA EZ EMC EMC-CON 3A1.1
2 EMC radiation test system FALA EZ EMC FA-03A2
3 RF test system MAIWEI MTS8310 2.0.0.0
4 | RF communication test system MAIWEI MTS8200 2.0.0.0

Test Report

Tel: 400-688-3552

Web:www.dl-cert.com

Email: service@dI-cert.com

Page 10 of 84


mailto:service@dl-cert.com

Shenzhen DL Testing Technology Co., Ltd. Report NO.: DLE-260119016R

4. EMC EMISSION TEST

4.1 CONDUCTED EMISSIONS

Test Requirement: FCC Part15 C Section 15.207

Test Method: ANSI C63.10:2020

Test Frequency Range: 150KHz to 30MHz

Receiver setup: RBW=9KHz, VBW=30KHz, Sweep time=auto

4.1.1 POWER LINE CONDUCTED EMISSION LIMITS

Limit (dBuV)
FREQUENCY (MHz) Standard
Quasi-peak Average
0.15-0.5 66 - 56 * 56 -46* FCC
0.50-5.0 56.00 46.00 FCC
5.0-30.0 60.00 50.00 FCC

Note:
(1) *Decreases with the logarithm of the frequency.

4.1.2 TEST PROCEDURE

a.

The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected to the
power mains through a line impedance stabilization network (LISN). All other support equipments
powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling impedance for the
measuring instrument.

. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back

and forth in the center forming a bundle 30 to 40 cm long.

. /0 cables that are not connected to a peripheral shall be bundled in the center. The end of the

cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

. LISN at least 80 cm from nearest part of EUT chassis.
. For the actual test configuration, please refer to the related ltem —EUT Test Photos.

4.1.3 DEVIATION FROM TEST STANDARD
No deviation

Test Report Tel: 400-688-3552 Web:www.dl-cert.com Email: service@dl-cert.com Page 11 of 84
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4.1.4 TEST SETUP

Vertical Reference
/ Ground Plane ,fTestReceiuer

2 ———
40cm EuT ol o 00 o
80cm
:'lsul_
| 2" [
| Y | 1

\Horizontal Reference

Ground Plane

HWote: 1.Support units were connected to second LISH.
2. Both of LISHs (AMHN) are 80 cm from EUT and at least 80
from otherunits and other metal planes

4.1.5 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The EUT has

been programmed to Charging during test. This operating condition was tested and used to collect the
included data.

Test Report Tel: 400-688-3552 Web:www.dl-cert.com Email: service@dl-cert.com Page 12 of 84
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4.1.6 TEST RESULT

Temperature: 26°C Relative Humidity: 54%
Pressure: 101 kPa Polarization: L
Test Voltage: AC 120V/60Hz Test Mode: 8-DPSK 3-DH1 - 2402MHz
80.0 dBuV
70
60 \
12
X 9 H,\
6
7
40 r 3 3 r I 4
"
b |
30 ﬁ J ! | \ I " |i. | j;ﬂ NIVN L { \.\\I
| ! \ |peak
N |I \ / .w"‘,w W J) ' S
20 “r "’Jl'f'h"—JUn”-w’\w’uﬂurlhﬂul L\.i P "}\"ﬁ drw-‘wn‘ M s, I " Hll 1| ” J n llﬂ A ﬂ lllmﬂm‘#LleulL."l" lh‘ L
"1 iy i LT h.-“ T UU‘UJUTW Y W s i AVG
10
0.0
0.150 (MHz2) 30.000
Frequency | Reading | Factor Level Limit |Margin
No. (MHz2) (dBuV) (dB) @Buw) | @Buv) | (@B) Detector [P/F| Remark
1 0.5729 2713 19.63 46.76 56.00 |-9.24 | QP P
2 0.5729 17.36 19.63 36.99 46.00 |-9.01 | AVG | P
3 1.1534 17.75 19.66 37.41 56.00 [-18.59| QP P
4 1.1713 5.92 19.66 25.58 46.00 |-2042| AVG | P
5 1.6889 14.10 19.67 33.77 46.00 |-12.23| AVG | P
6 1.7069 22.47 19.67 42.14 56.00 [-13.86| QP P
7 2.8230 20.95 19.68 40.63 56.00 [-15.37| QP P
8 2.8230 9.80 19.68 29.48 46.00 |-16.52| AVG | P
9 4.2450 25.73 19.71 45.44 56.00 [-10.56| QP P
10 4.2450 9.03 19.71 28.74 46.00 |-17.26| AVG | P
11 19.9725 16.47 19.80 36.27 50.00 [-13.73| AVG | P
12 20.1705 29.66 19.80 49.46 60.00 [-1054| QP P

Notes:

1.An initial pre-scan was performed on the line and neutral lines with peak detector.

2.Quasi - Peak and Average measurement were performed at the frequencies with maximized peak emission.
3.Final Level = Reading level + Correct Factor.

4.Correct Factor = Lisn factor+ Cable loss factor + limiter factor.

5.Margin = Measurement Level-Limit.

6.The test data shows only the worst case 8-DPSK 3-DH1 - 2402MHz.
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Temperature: 26°C Relative Humidity: 54%
Pressure: 101 kPa Polarization: N
Test Voltage: AC 120V/60Hz Test Mode: 8-DPSK 3-DH1 - 2402MHz
80.0 dBuY
70
60 \
\ 1
50
\-1\ 1 0
Ed 1,2
40 ; 3,
i
‘ N‘ W
30 ﬂ IS f WWM \L
. peak
o b Laumn,.,_m Al ﬂ} ll-.“‘h. o ‘ ‘ Ilw !LJ [‘Mh \I WIM-‘JM.M VA
e | [ VRS ik Yave
10
0.0
0.150 (MHz) 30.000
Frequency | Reading | Factor Level Limit [Margin
No. (MHz) (dBuV) (dB) @Buv) | @Buv) | (dB) Detector |P/F| Remark
1 0.5729 25.66 19.63 45.29 56.00 (-10.71] QP P
2 0.5729 16.01 19.63 35.64 46.00 |-10.36| AVG | P
3 1.1534 18.51 19.65 38.16 56.00 (-17.84| QP P
4 1.1713 5.62 19.65 25.27 46.00 |-20.73| AVG | P
5 1.6979 20.75 19.66 40.41 56.00 [-15.59| QP P
6 1.7024 14.03 19.66 33.69 46.00 |-12.31| AVG | P
7 2.8500 8.21 19.67 27.88 46.00 |-18.12| AVG | P
8 2.8590 18.85 19.67 38.52 56.00 (-17.48| QP P
9 4.0200 11.26 19.69 30.95 46.00 |-15.05| AVG | P
10 4.0380 25.50 19.69 45.19 56.00 (-10.81| QP P
11 19.9680 33.17 19.77 52.94 60.00 |(-7.06 | QP P
12 20.1120 22.04 19.77 41.81 50.00 |[-8.19| AVG | P

Notes:

1.An initial pre-scan was performed on the line and neutral lines with peak detector.

2.Quasi - Peak and Average measurement were performed at the frequencies with maximized peak emission.
3.Final Level = Reading level + Correct Factor.

4.Correct Factor = Lisn factor+ Cable loss factor + limiter factor.

5.Margin = Measurement Level-Limit.

6.The test data shows only the worst case 8-DPSK 3-DH1 - 2402MHz.
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4.2 RADIATED EMISSIONS

FCC Part15 C Section 15.209
ANSI C63.10:2020

Test Requirement:

Test Method:

Test Frequency Range: 9kHz to 25GHz

Test site: Measurement Distance: 3m
Frequency Detector RBW VBW Value
9KHz-150KHz Quasi-peak 200Hz | MX5Hz | Quasi-peak
150KHz-30MHz | Quasi-peak 9KHz 30KHz Quasi-peak
Receiver setup:
30MHz-1GHz Quasi-peak | 120KHz | 300KHz | Quasi-peak
Peak 1MHz 3MHz Peak
Above 1GHz
Peak 1MHz 10Hz Average

4.2.1 RADIATED EMISSION LIMITS

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3
LIMITS OF RADIATED EMISSION MEASUREMENT
Frequency Limit (dBuV/m) (at 3M)
(MHz) Peak Average
Above 1000 74 54
Notes:

(1) The limit for radiated test was performed according to FCC PART 15C.
(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uV/m).

4.2.2 TEST PROCEDURE

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.
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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 (for the test frequency of below 30MHz, the antenna was tuned to
heights 1 meter) and the rotatable 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, quasi-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. Test the 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

4.2.3 DEVIATION FROM TEST STANDARD

No deviation

4.2.4 TEST SETUP
(A) Radiated Emission Test-Up Frequency Below 30MHz

Loop Antenna

EUT
«— M 5 Amplifier

S = TEEL

n T Speu:truln

0 Slm 1lm ‘ Anakyzer ‘
|
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(B) Radiated Emission Test-Up Frequency 30MHz~1GHz

A
W
3

] 1-4m
EUT Turn Table
e

IO.B m
_ X

Ground Plane

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

Ant.feed !
point i
: 3 oy
- —_—
- " —
EUT /"J
.............. 1-4 m
Twrn Table
X w

Ground Plane

4.2.5 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The EUT has
been programmed to continuously transmit during test. This operating condition was tested and used to
collect the included data.

4.2.6 TEST RESULTS

a. Between 9KHz — 30MHz

The emission from 9 kHz to 30MHz was pre-tested and found the result was 20dB lower than the limit,

and according to 15.31(0) & RSS-Gen 6.13, the test result no need to reported.
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b. Between 30MHz — 1GHz

Temperature: 26°C Relative Humidity: 54%
Pressure: 101 kPa Polarization: Horizontal
Test Voltage: DC 3.6V Test Mode : GFSK - 2402MHz
gon  dBuVim
i
60
= [
I
40
6 Sl
x 1%-\ 2 mw"p“r""ﬁlmww
, A
fhy
0 i F"W%%Mdmwm" v
10
oo
30000 60.00 [MHz) 300,00 1000000
Reading Correct Measure- _
No. Mk. Freq. Level Factor ment Limit Margin
MHz dBuV dB dBuV/m dB/m dB Detector
1 47.9940 34.10 -11.62 22.48 40.00 -17.52 QP
2 87.4177 33.32 -15.83 17.49 40.00 -2251 QP
3 198.5880 36.08 -13.39 22.69 4350 -20.81 QP
4 249.4250 42.76 -11.77 30.99 46.00 -1501 QP
5 361.7139 37.29 -9.84 27.45 46.00 -1855 QP
6 * 6014265 36.84 -5.68 31.16 46.00 -1484 QP
Remark:
Correct Factor = Cable loss + Antenna factor — Preampilifier;
Level = Reading Level + Correct Factor; Margin = Level - Limit;
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Temperature: 26°C Relative Humidity: 54%
Pressure: 101kPa Polarization: Vertical
Test Voltage: DC 3.6V Test Mode : GFSK - 2402MHz
o0 dBuV/m
70
&0
50 r
|
40
vt
30 > a4 "i"ﬁ. l..-‘.l'*‘“'E F,www
b e R S
Sl SR e Y
10
nn
30.000 £0.00 T [MHz] 300,00 1000000
Reading Correct Measure- _
No. Mk. Freq. Level Factor ment Limit Margin
MHz dBuV dB dBuV/m dB/m dB Detector
1 30.3173 39.63 -14.73 24.90 40.00 -1510 QP
2 * 61.3463 39.21 -12.37 26.84 40.00 -1316 QP
3 150.0108 38.05 -16.50 21.55 4350 -2195 QP
4 213.7634 39.13 -12.44 26.69 4350 -16.81 QP
5 250.3012 41.57 -10.94 30.63 46.00 -15.37 QP
6 541.3725 34.81 -5.38 29.43 46.00 -16.57 QP
Remark:
Correct Factor = Cable loss + Antenna factor — Preamplifier;
Level = Reading Level + Correct Factor; Margin = Level - Limit;
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c. 1GHz~25GHz

GFSK - 1-DH1

5 Frequency Metgr Pre-.ampli Cable | Antenna | Emission Limits Margin
olar Reading fier Loss Factor Level Detector

(H/V) Type

(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
Low Channel:2402MHz
V 4804.00 58.22 30.55 5.77 24.66 58.1 74 -15.9 PK
\Y 4804.00 41.97 30.55 5.77 24.66 41.85 54 -12.15 AV
\Y 7206.00 56.14 30.33 6.32 24 .55 56.68 74 -17.32 PK
\Y 7206.00 42.08 30.33 6.32 24.55 42.62 54 -11.38 AV
\Y 9608.00 53.44 30.85 7.45 24.69 54.73 74 -19.27 PK
\Y 9608.00 42.11 30.85 7.45 24.69 43.4 54 -10.6 AV
\Y 12010.00 52.58 31.02 8.99 25.57 56.12 74 -17.88 PK
V 12010.00 40.04 31.02 8.99 25.57 43.58 54 -10.42 AV
H 4804.00 57.63 30.55 5.77 24.66 57.51 74 -16.49 PK
H 4804.00 41.77 30.55 5.77 24.66 41.65 54 -12.35 AV
H 7206.00 55.69 30.33 6.32 24.55 56.23 74 -17.77 PK
H 7206.00 41.74 30.33 6.32 24.55 42.28 54 -11.72 AV
H 9608.00 54.52 30.85 7.45 24.69 55.81 74 -18.19 PK
H 9608.00 42.18 30.85 7.45 24.69 43.47 54 -10.53 AV
H 12010.00 53.01 31.02 8.99 25.57 56.55 74 -17.45 PK
H 12010.00 38.97 31.02 8.99 25.57 42.51 54 -11.49 AV
Middle Channel:2441MHz
\Y 4882.00 57.11 30.55 5.77 24.66 56.99 74 -17.01 PK
\Y 4882.00 41.25 30.55 5.77 24.66 41.13 54 -12.87 AV
Vv 7323.00 55.39 30.33 6.32 24.55 55.93 74 -18.07 PK
\% 7323.00 41.42 30.33 6.32 24.55 41.96 54 -12.04 AV
Vv 9764.00 55.07 30.85 7.45 24.69 56.36 74 -17.64 PK
Vv 9764.00 42.16 30.85 7.45 24.69 43.45 54 -10.55 AV
Vv 12205.00 53.26 31.02 8.99 25.57 56.8 74 -17.2 PK
Vv 12205.00 39.01 31.02 8.99 25.57 42.55 54 -11.45 AV
H 4882.00 57.24 30.55 5.77 24.66 57.12 74 -16.88 PK
H 4882.00 41.56 30.55 5.77 24.66 41.44 54 -12.56 AV
H 7323.00 56.99 30.33 6.32 24.55 57.53 74 -16.47 PK
H 7323.00 42.03 30.33 6.32 24.55 42.57 54 -11.43 AV
H 9764.00 55.12 30.85 7.45 24.69 56.41 74 -17.59 PK
H 9764.00 41.06 30.85 7.45 24.69 42.35 54 -11.65 AV
H 12205.00 53.33 31.02 8.99 25.57 56.87 74 -17.13 PK
H 12205.00 38.82 31.02 8.99 25.57 42.36 54 -11.64 AV
High Channel:2480MHz

Vv 4960.00 57.32 30.55 577 24.66 57.2 74 -16.8 PK
\% 4960.00 42.08 30.55 577 24.66 41.96 54 -12.04 AV
Vv 7440.00 55.47 30.33 6.32 24.55 56.01 74 -17.99 PK
Vv 7440.00 41.15 30.33 6.32 24.55 41.69 54 -12.31 AV
\Y 9920.00 54.06 30.85 7.45 24.69 55.35 74 -18.65 PK
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\% 9920.00 40.25 30.85 7.45 24.69 41.54 54 -12.46 AV
\% 12400.00 53.26 31.02 8.99 25.57 56.8 74 -17.2 PK
\% 12400.00 39.01 31.02 8.99 25.57 42.55 54 -11.45 AV
H 4960.00 56.57 30.55 577 24.66 56.45 74 -17.55 PK
H 4960.00 41.89 30.55 577 24.66 41.77 54 -12.23 AV
H 7440.00 55.67 30.33 6.32 24.55 56.21 74 -17.79 PK
H 7440.00 40.52 30.33 6.32 24 .55 41.06 54 -12.94 AV
H 9920.00 55.12 30.85 7.45 24.69 56.41 74 -17.59 PK
H 9920.00 40.35 30.85 7.45 24.69 41.64 54 -12.36 AV
H 12400.00 53.42 31.02 8.99 25.57 56.96 74 -17.04 PK
H 12400.00 38.56 31.02 8.99 25.57 42.1 54 -11.9 AV
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.

Test Report Tel: 400-688-3552 Web:www.dl-cert.com Email: service@dl-cert.com Page 21 of 84



mailto:service@dl-cert.com

Shenzhen DL Testing Technology Co., Ltd.

Report NO.: DLE-260119016R

/4-DQPSK - 2-DH1

5 Frequency Metgr Pre-.ampli Cable | Antenna | Emission Limits Margin

olar Reading fier Loss Factor Level Detector

(H/V) Type

(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) [ (dBuV/m) (dB)
Low Channel:2402MHz
V 4804.00 56.69 30.55 5.77 24.66 56.57 74 -17.43 PK
\Y 4804.00 41.57 30.55 577 24.66 41.45 54 -12.55 AV
\Y 7206.00 54.26 30.33 6.32 24.55 54.8 74 -19.2 PK
\Y 7206.00 41.28 30.33 6.32 24.55 41.82 54 -12.18 AV
\Y 9608.00 55.03 30.85 7.45 24.69 56.32 74 -17.68 PK
\Y 9608.00 41.11 30.85 7.45 24.69 42.4 54 -11.6 AV
\Y 12010.00 52.27 31.02 8.99 25.57 55.81 74 -18.19 PK
V 12010.00 39.05 31.02 8.99 25.57 42.59 54 -11.41 AV
H 4804.00 56.97 30.55 5.77 24.66 56.85 74 -17.15 PK
H 4804.00 41.64 30.55 5.77 24.66 41.52 54 -12.48 AV
H 7206.00 55.17 30.33 6.32 24.55 55.71 74 -18.29 PK
H 7206.00 42.06 30.33 6.32 24.55 42.6 54 -11.4 AV
H 9608.00 55.13 30.85 7.45 24.69 56.42 74 -17.58 PK
H 9608.00 41.01 30.85 7.45 24.69 42.3 54 -11.7 AV
H 12010.00 52.32 31.02 8.99 25.57 55.86 74 -18.14 PK
H 12010.00 38.65 31.02 8.99 25.57 42.19 54 -11.81 AV
Middle Channel:2441MHz
\Y 4882.00 56.69 30.55 5.77 24.66 56.57 74 -17.43 PK
\Y 4882.00 41.78 30.55 5.77 24.66 41.66 54 -12.34 AV
Vv 7323.00 56.37 30.33 6.32 24.55 56.91 74 -17.09 PK
Vv 7323.00 41.58 30.33 6.32 24.55 42.12 54 -11.88 AV
Vv 9764.00 55.05 30.85 7.45 24.69 56.34 74 -17.66 PK
Vv 9764.00 41.22 30.85 7.45 24.69 42.51 54 -11.49 AV
Vv 12205.00 52.61 31.02 8.99 25.57 56.15 74 -17.85 PK
Vv 12205.00 39.04 31.02 8.99 25.57 42.58 54 -11.42 AV
H 4882.00 56.99 30.55 5.77 24.66 56.87 74 -17.13 PK
H 4882.00 41.85 30.55 5.77 24.66 41.73 54 -12.27 AV
H 7323.00 55.34 30.33 6.32 24.55 55.88 74 -18.12 PK
H 7323.00 41.69 30.33 6.32 24.55 42.23 54 -11.77 AV
H 9764.00 54.33 30.85 7.45 24.69 55.62 74 -18.38 PK
H 9764.00 41.25 30.85 7.45 24.69 42.54 54 -11.46 AV
H 12205.00 52.67 31.02 8.99 25.57 56.21 74 -17.79 PK
H 12205.00 38.18 31.02 8.99 25.57 41.72 54 -12.28 AV
High Channel:2480MHz

\% 4960.00 57.01 30.55 577 24.66 56.89 74 -17.11 PK
\% 4960.00 41.54 30.55 577 24.66 41.42 54 -12.58 AV
\% 7440.00 54.57 30.33 6.32 24.55 55.11 74 -18.89 PK
Vv 7440.00 41.64 30.33 6.32 24.55 42.18 54 -11.82 AV
\Y 9920.00 53.97 30.85 7.45 24.69 55.26 74 -18.74 PK
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\% 9920.00 40.82 30.85 7.45 24.69 42.11 54 -11.89 AV
\% 12400.00 52.26 31.02 8.99 25.57 55.8 74 -18.2 PK
\% 12400.00 38.32 31.02 8.99 25.57 41.86 54 -12.14 AV
H 4960.00 56.99 30.55 5.77 24.66 56.87 74 -17.13 PK
H 4960.00 42.07 30.55 577 24.66 41.95 54 -12.05 AV
H 7440.00 54.52 30.33 6.32 24.55 55.06 74 -18.94 PK
H 7440.00 41.22 30.33 6.32 24.55 41.76 54 -12.24 AV
H 9920.00 55.26 30.85 7.45 24.69 56.55 74 -17.45 PK
H 9920.00 41.42 30.85 7.45 24.69 42.71 54 -11.29 AV
H 12400.00 52.24 31.02 8.99 25.57 55.78 74 -18.22 PK
H 12400.00 38.87 31.02 8.99 25.57 42.41 54 -11.59 AV
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.

Test Report Tel: 400-688-3552 Web:www.dl-cert.com Email: service@dl-cert.com Page 23 of 84



mailto:service@dl-cert.com

Shenzhen DL Testing Technology Co., Ltd.

Report NO.: DLE-260119016R

8-DPSK - 3-DH1
5 Frequency Metgr Pre-.ampli Cable | Antenna | Emission Limits Margin
olar Reading fier Loss Factor Level Detector
(H/V) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) [ (dBuV/m) (dB)
Low Channel:2402MHz
V 4804.00 56.67 30.55 5.77 24.66 56.55 74 -17.45 PK
\Y 4804.00 41.33 30.55 577 24.66 41.21 54 -12.79 AV
\Y 7206.00 55.28 30.33 6.32 24.55 55.82 74 -18.18 PK
\Y 7206.00 41.26 30.33 6.32 24.55 41.8 54 -12.2 AV
\Y 9608.00 54.16 30.85 7.45 24.69 55.45 74 -18.55 PK
\Y 9608.00 41.15 30.85 7.45 24.69 42.44 54 -11.56 AV
Vv 12010.00 53.02 31.02 8.99 25.57 56.56 74 -17.44 PK
V 12010.00 38.87 31.02 8.99 25.57 42.41 54 -11.59 AV
H 4804.00 55.99 30.55 5.77 24.66 55.87 74 -18.13 PK
H 4804.00 41.63 30.55 5.77 24.66 41.51 54 -12.49 AV
H 7206.00 55.29 30.33 6.32 24.55 55.83 74 -18.17 PK
H 7206.00 39.37 30.33 6.32 24.55 39.91 54 -14.09 AV
H 9608.00 54.29 30.85 7.45 24.69 55.58 74 -18.42 PK
H 9608.00 39.36 30.85 7.45 24.69 40.65 54 -13.35 AV
H 12010.00 53.31 31.02 8.99 25.57 56.85 74 -17.15 PK
H 12010.00 39.17 31.02 8.99 25.57 42.71 54 -11.29 AV
Middle Channel:2441MHz
\Y 4882.00 56.89 30.55 577 24.66 56.77 74 -17.23 PK
Y 4882.00 42.16 30.55 5.77 24.66 42.04 54 -11.96 AV
Vv 7323.00 55.74 30.33 6.32 24.55 56.28 74 -17.72 PK
Vv 7323.00 41.97 30.33 6.32 24.55 42.51 54 -11.49 AV
\% 9764.00 54.13 30.85 7.45 24.69 55.42 74 -18.58 PK
Vv 9764.00 40.28 30.85 7.45 24.69 41.57 54 -12.43 AV
Vv 12205.00 53.01 31.02 8.99 25.57 56.55 74 -17.45 PK
Vv 12205.00 39.12 31.02 8.99 25.57 42.66 54 -11.34 AV
H 4882.00 56.99 30.55 5.77 24.66 56.87 74 -17.13 PK
H 4882.00 41.97 30.55 5.77 24.66 41.85 54 -12.15 AV
H 7323.00 55.31 30.33 6.32 24.55 55.85 74 -18.15 PK
H 7323.00 40.25 30.33 6.32 24.55 40.79 54 -13.21 AV
H 9764.00 54.52 30.85 7.45 24.69 55.81 74 -18.19 PK
H 9764.00 39.38 30.85 7.45 24.69 40.67 54 -13.33 AV
H 12205.00 52.17 31.02 8.99 25.57 55.71 74 -18.29 PK
H 12205.00 38.88 31.02 8.99 25.57 42.42 54 -11.58 AV
High Channel:2480MHz
\% 4960.00 57.22 30.55 5.77 24.66 57.1 74 -16.9 PK
\% 4960.00 42.11 30.55 577 24.66 41.99 54 -12.01 AV
\% 7440.00 55.69 30.33 6.32 24.55 56.23 74 -17.77 PK
Vv 7440.00 41.62 30.33 6.32 24.55 42.16 54 -11.84 AV
\Y 9920.00 54.28 30.85 7.45 24.69 55.57 74 -18.43 PK
\Y 9920.00 41.18 30.85 7.45 24.69 42.47 54 -11.53 AV
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\% 12400.00 52.14 31.02 8.99 25.57 55.68 74 -18.32 PK
\% 12400.00 39.11 31.02 8.99 25.57 42.65 54 -11.35 AV
H 4960.00 56.89 30.55 577 24.66 56.77 74 -17.23 PK
H 4960.00 41.56 30.55 5.77 24.66 41.44 54 -12.56 AV
H 7440.00 55.24 30.33 6.32 24.55 55.78 74 -18.22 PK
H 7440.00 41.75 30.33 6.32 24.55 42.29 54 -11.71 AV
H 9920.00 54.42 30.85 7.45 24.69 55.71 74 -18.29 PK
H 9920.00 40.26 30.85 7.45 24.69 41.55 54 -12.45 AV
H 12400.00 52.86 31.02 8.99 25.57 56.4 74 -17.6 PK
H 12400.00 39.01 31.02 8.99 25.57 42.55 54 -11.45 AV
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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5. RADIATED BAND EMISSION MEASUREMENT
5.1 TEST REQUIREMENT

Test Requirement: FCC Part15 C Section 15.209 and 15.205 and 15.247(d)

Test Method: ANSI C63.10: 2020

Test Frequency Range:

All of the restrict bands were tested, only the worst band’s
(2310MHz to 2500MHz) data was showed.

Test site: Measurement Distance: 3m
Frequency Detector RBW VBW Value
Receiver setup: Above Peak 1MHz 3MHz Peak
1GHz Average 1MHz 3MHz Average

LIMITS OF RADIATED EMISSION MEASUREMENT (Above 1000MHz)

Frequency Limit (dBuV/m) (at 3M)
(1832 Peak Average
Above 1000 74 54
Notes:

(1) The limit for radiated test was performed according to FCC PART 15C.
(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uvV/m).

Spectrum Parameter Setting
Attenuation Auto
Start Frequency 2310MHz
Stop Frequency 2500MHz
RB / VB (emission in restricted band) 1 MHz / 3 MHz for Peak, 1 MHz / 3MHz for Average
5.2 TEST PROCEDURE

Above 1GHz test procedure as below:

a.

b.

C.

1. 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.

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

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.

. 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.

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

Mode.

. 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, quasi-peak or average method as
specified and then reported in a data sheet.

. Test the EUT in the lowest channel,the Highest channel

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

5.3 DEVIATION FROM TEST STANDARD
No deviation

5.4 TEST SETUP

Radiated Emission Test-Up Frequency Above 1GHz

Ant.feed !
point {
< ™
3m
* s

........ 1-4m

Ground Plane

5.5 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The EL
been programmed to continuously transmit during test. This operating condition was tested and used
collect the included data.
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1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier, Margin= Emission Level - Limit

5.6 TEST RESULT
Polar | Frequency Metgr Prg-. Cable | Antenna [ Emission | Limit Margin Detect
(HIV) (MHz) Reading | amplifier | Loss | Factor level (dBu (dB) or Result
(dBuV) (dB) (dB) (dB/m) | (dBuV/m) [ V/m) Type

Low Channel: 2402MHz
H 2390.00 45.11 30.22 4.85 23.98 43.72 74 -30.28 PK PASS
H 2390.00 39.35 30.22 4.85 23.98 37.96 54 -16.04 AV PASS
\Y, 2390.00 46.27 30.22 4.85 23.98 44.88 74 -29.12 PK PASS
GFSK \Y, 2390.00 39.16 30.22 4.85 23.98 37.77 54 -16.23 AV PASS

1-DH1 High Channel: 2480MHz
H 2483.50 59.63 30.22 4.85 23.98 58.24 74 -15.76 PK PASS
H 2483.50 45.58 30.22 4.85 23.98 4419 54 -9.81 AV PASS
V 2483.50 60.12 30.22 4.85 23.98 58.73 74 -15.27 PK PASS
\Y, 2483.50 46.37 30.22 4.85 23.98 44.98 54 -9.02 AV PASS

Remark:
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1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier, Margin= Emission Level - Limit

Polar | Frequency Mett_ar Prg-_ Cable | Antenna | Emission | Limit Margin Detect
(HIV) (MH2) Reading | amplifier | Loss | Factor level (dBu (dB) or Result
(dBuV) (dB) (dB) (dB/m) | (dBuV/m) [ V/m) Type
Low Channel: 2402MHz
H 2390.00 44.88 30.22 4.85 23.98 43.49 74 -30.51 PK PASS
H 2390.00 38.94 30.22 4.85 23.98 37.55 54 -16.45 AV PASS
\ 2390.00 43.67 30.22 4.85 23.98 42.28 74 -31.72 PK PASS
m/4-DQ \Y 2390.00 39.33 30.22 4.85 23.98 37.94 54 -16.06 AV PASS
2-DH1 High Channel: 2480MHz
H 2483.50 61.22 30.22 4.85 23.98 59.83 74 -14.17 PK PASS
H 2483.50 47.52 30.22 4.85 23.98 46.13 54 -7.87 AV PASS
\Y% 2483.50 61.89 30.22 4.85 23.98 60.5 74 -13.5 PK PASS
\Y 2483.50 47.82 30.22 4.85 23.98 46.43 54 -7.57 AV PASS
Remark:
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1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier, Margin= Emission Level - Limit

Polar | Frequency Mett_ar Prg-_ Cable | Antenna | Emission | Limit Margin Detect
(HIV) (MH2) Reading | amplifier | Loss | Factor level (dBu (dB) or Result
(dBuV) (dB) (dB) (dB/m) | (dBuV/m) [ V/m) Type
Low Channel: 2402MHz
H 2390.00 45.82 30.22 4.85 23.98 44.43 74 -29.57 PK PASS
H 2390.00 38.97 30.22 4.85 23.98 37.58 54 -16.42 AV PASS
\ 2390.00 44.69 30.22 4.85 23.98 43.3 74 -30.7 PK PASS
8-DPSK \Y 2390.00 39.35 30.22 4.85 23.98 37.96 54 -16.04 AV PASS
3-DH1 High Channel: 2480MHz
H 2483.50 61.52 30.22 4.85 23.98 60.13 74 -13.87 PK PASS
H 2483.50 47.34 30.22 4.85 23.98 45.95 54 -8.05 AV PASS
\Y% 2483.50 62.05 30.22 4.85 23.98 60.66 74 -13.34 PK PASS
\Y 2483.50 48.21 30.22 4.85 23.98 46.82 54 -7.18 AV PASS
Remark:
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6. CONDUCTED BAND EDGE AND SPURIOUS EMISSION

Test Requirement: FCC Part15 C Section 15.247 (d)
Test Method: KDB558074 D0115.247 Meas Guidancev05r02
6.1 LIMIT

Typical regulatory requirements specify that in any 100 khz bandwidth outside of the authorized frequency
band, the power shall be attenuated according to the following conditions89:

The maximum peak conducted output power procedure was used to determine compliance as described in
11.9.1, then the peak output power measured in any 100 kHz bandwidth outside of the authorized frequency
band shall be attenuated by at least 20 dB relative to the maximum in-band peak PSD level in 100 kHz (i.e.,
20 dBc).

6.2 TEST SETUP

EUT SPECTRUM
RF test system
ANALYZER

6.3 TEST PROCEDURE

The band edge is measured at an amplitude level reduced from the reference level by a specified ratio. The
reference level is the level of the highest amplitude signal observed from the transmitter at the fundamental
frequency. The RBW set to 100kHz, VBW set to 300kHz for this measurement

Ensure that the amplitude of all unwanted emissions outside of the authorized frequency band (excluding

restricted frequency bands) is attenuated by at least the minimum requirements specified in 11.11. Report
the three highest emissions relative to the limit.

6.4 DEVIATION FROM STANDARD

No deviation.
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6.5 TEST RESULT

Note: Cable loss has been compensated in the instrument
Band-edge Compliance of RF Conducted Emissions Measurement:

The highest
Frequency Range Reference level Limit conducted band Result
edge emission
[MHz] [dBm] [dBm] [dBm]
2400 — Lowest
Fundamental -3.695 -23.695 -62.829 PASS
(2402)
Band-edge Compliance of RF Emissions — Lowest (GFSK) (Hopping off)
[Marker 2 2.400000000000 GHz | _. Avg Type: Log-Pwr TRECE|1 2345 &
PNO: Fast ) Trig: Free Run Avg|Held:>100/100 THPE (M
IFGain:Low — Atten: 18 dB DET|IP MMMHN M
Mkr2 2.400 000 GHz
10 dBidiv__ Ref 8.00 dBm -62.829 dBm
Log 1
-2.00
-120 ﬁ
-220 ﬂ \
-32.0 I \
-420 [( \-\
-52.0 27
620 "’r L\\
720 WWMWMWMMM
5820
Start 2.37500 GHz Stop 2.40400 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.800 ms (1001 pts)
sclf  x [ v [ FUNCTION | FUNCTIONWIDTH FUNCTION VALUE
1 N f 2.401 854 GHz -3.695 dBm
2| N f 2.400 000 GHz 62,829 dBm
3
4
5
6
7
8
9
10
11 o
< >
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Band-edge Compliance of RF Conducted Emissions Measurement:

Test Report

Mkr2 2.400 000 GHz

-2.00

-120

=220

-32.0

-42.0

520

620

10 dBidiv  Ref 8.00 dBm -60.711 dBm
Log 1
N
VY
]
(
2
| 2
72,0 [t WWMWMWMMW

820

Start 2.37500 GHz
Res BW 100 kHz

#VBW 300 kHz

Stop 2.40400 GHz
Sweep 2.800 ms (1001 pts)

The highest
Frequency Range Reference level Limit conducted band Result
edge emission
[MHZz] [dBm] [dBm] [dBm]
2400 — Lowest
Fundamental -3.727 -23.727 -60.711 PASS
(2402)
Band-edge Compliance of RF Emissions — Lowest (GFSK) (Hopping on)
Marker 2 2.400000000000 GHz Avg Type: Log-Pwr TRACE|1[23456
PNO: Fast (o Trig:Free Run Avg|Hold:>100/100 TYPE |1 by
IFGain:Low ™ Atten: 13 dB DET|P NHNN N.

-—“ FUNCTION FUNCTION wIDTH FUNCTION YALUE

1 2.401 854 GHz -3.727 dBm
2 N f 2.400 000 GHz 60.711 dBm
3
4
5
6
7
]
9
10
11
< ¥
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Band-edge Compliance of RF Conducted Emissions Measurement:

The highest
Frequency Range Reference level Limit conducted band
e Result
edge emission
[MHZz] [dBm] [dBm] [dBm]
2483.5 - Highest
Fundamental -4.884 -24.884 -68.222 PASS
(2480)

Test Report

Band-edge Compliance of RF Emissions — Highest (GFSK) (Hopping off)

[Marker 2 2.483500000000 GHz _\ Tria: Avg Type: Log-Pwr mcs’ml
PNO: Fast ) Trig:Free Run Avg|Hold:>100/100 TYPE W1 Wi
IFGain:Low ™ Atten: 18 dB DET|P MMKNNN
Mkr2 2.483 500 GHz
10 dBdiv__Ref 8.00 dBm -68.222 dBm
[Log
200
120 [
220 /
-32.0 / \
420 f \
. Aﬂﬂ “\\\
620 2
720 me Aot Jlnn ) Lo U YA P Aty
-820

Start 2.47800 GHz
Res BW 100 kHz

#VBW 300 kHz

Stop 2.50000 GHz
Sweep 2.133 ms (1001 pts)

2479

848 GHz -41.884 dBm

WRRMODE[TRCloo] % [ ¥ | FONCTION | FUNCTIONWD
N f

N f 2483

500 GHz £8.222 dBm

= (=
== O (D 100 |~ | (1 [ (o) R =

~
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Band-edge Compliance of RF Conducted Emissions Measurement:

The highest
Frequency Range Reference level Limit conducted band Result
edge emission
[MHZ] [dBm] [dBm] [dBm]
2483.5 - Highest
Fundamental -4.936 -24.936 -67.833 PASS
(2480)
Band-edge Compliance of RF Emissions — Highest (GFSK) (Hopping on)
[Marker 2 2.483500000000 GHz | . Avg Type: Log-Pwr TRACE|1123 45 5
PNO: Fast (3 Trig: Free Run Avg|Hold:>100/100 THPE |41 Wl
IFGainLow = Atten: 18 dB pET|P NN N N
Mkr2 2.483 500 GHz
19g8idy _Ref .00 dBm -67.833 dBm
-2.00
-120 ﬁ 'rl\
o LAY,
-320 \
-42.0 k
-520 L\\“
2
-62.0 =y
720 %'\’M laraflne el et e ey 1 on oyl
-82.0
Start 2.47800 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (1001 pts)
[REIMODE TRJon] =% ] v ] FovCion [ Fowoionwn FURCTION VALUE
1 N f 2.479 848 GHz 4.936 dBm
g N f 2.483 500 GHz 67.833 dBm
4
5
6
7
g
9
10
1
< b
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Band-edge Compliance of RF Conducted Emissions Measurement:

The highest
Frequency Range Reference level Limit conducted band
e Result
edge emission
[MHZz] [dBm] [dBm] [dBm]
2400 — Lowest
Fundamental -3.684 -23.684 -63.626 PASS
(2402)

Band-edge Compliance of RF Emissions — Lowest (11/4 DQPSK) (Hopping off)

[Marker 2 2.400000000000 GHz | . Avg Type: Log-Pwr TRACE[123456
PHO: Fast (50 Trig: Free Run Avg|Held:>100/100 TYPE g’lm
IFGain:Low Atten: 18 dB DET!
Mkr2 2.400 000 GHZ
10 dBidiv__Ref 8.00 dBm -63.626 dBm
Log 1
-2.00
-120 j‘\
=220 J \
-32.0 ( \\
-42.0
-52.0 9 I b\\‘\
62.0 _‘v_‘;«'&
720 e Poearl T i bt ] Pt A o b A SRA M Ny i i)
820
Start 2.37500 GHz Stop 2.40400 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.300 ms {1001 pts)

~

[MkR[wooef TRETscll x| v [ FUNCTON ] FUNCTIONWIDTH FUNCTIGN VALLIE
1| N f 2.401 854 GHz -3.684 dBm
2| N f 2.400 000 GHz 53,626 dBm
3
4
5
6
7
8
9
10
1
< >
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Band-edge Compliance of RF Conducted Emissions Measurement:

The highest
Frequency Range Reference level Limit conducted band
e Result
edge emission
[MHZz] [dBm] [dBm] [dBm]
2400 — Lowest
Fundamental -3.698 -23.698 -64.100 PASS
(2402)

Band-edge Compliance of RF Emissions — Lowest (11/4 DQPSK) (Hop

|Marker 2 2.400000000000 GHz

PNO: Fast 0 1rig:FreeRun

Avg Type: Log-Pwr

TRACE[{2345 6

ping on)
141 it
MMMNN

Avg|Hold:>100/100 THPE
IFGain:Low Atten: 18 4B eT|P
Mkr2 2.400 000 GHz
10 dBidiv__ Ref 8.00 dBm -64.100 dBm
Log 7
2.0
120 ,f“W
220 ]
320 ]
20
520 "
520 w\/"’l
72,0 MmO YAy b sy Mngall by P An
820

Start 2.37500 GHz
| Res BW 100 kHz

#VBW 300 kHz

Stop 2.40400 GHz
Sweep 2.800 ms (1001 pts)

I ol x| v [ FUNCTION [ FUNCTIONWIDTH
1| N 2.401 854 GHz -3.698 dBm
2l N 2.400 000 GHz 54.100 dBm
3
4
5
6
7
8
9

10

1

<
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Band-edge Compliance of RF Conducted Emissions Measurement:

The highest
Frequency Range Reference level Limit conducted band
e Result
edge emission
[MHZz] [dBm] [dBm] [dBm]
2483.5 - Highest
Fundamental -4.866 -24.866 -69.270 PASS
(2480)

Band-edge Compliance of RF Emissions — Highest (11/4 DQPSK) (Hopping off)

Marker 2 2,.483500000000 GH=z |

Avyg Type: Log-Pwr

~

Test Report

Tel: 400-688-3552

Web:www.dl-cert.com

Email: service@dI-cert.com

TRACE 123455|
- 5 Trig:Free Run Avg|Hold:>100/100 THPE |41 Wl
Foomiow ™ Atten: 18 dB pET|P NN N N
Mkr2 2.483 500 GHz
10 dBidiv _ Ref 8.00 dBm -69.270 dBm
ILog
2.0
120 I,
ool
420
5210 ﬂ{ b\\%
B0 - 2
720 \N“‘,"""‘"'“ L Y el Add TN A Jan gLl o all s,
820
Start 2.47800 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (1001 pts)
[MKR[MODE[TRCISoLl % [ v [ FUNCTION [ FUNCTIONWIDTH FUNCTION VALUE B
11 N f 2.479 848 GHz -.866 dBm
2 N f 2.483 500 GHz 6£9.270 dBm
3
4
5
]
ri
8
9
10
1 v
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Band-edge Compliance of RF Conducted Emissions Measurement:

The highest
Frequency Range Reference level Limit conducted band
e Result
edge emission
[MHZz] [dBm] [dBm] [dBm]
2483.5 - Highest
Fundamental -4.868 -24.868 -68.674 PASS
(2480)

Band-edge Compliance of RF Emissions — Highest (11/4 DQPSK) (Hopping on)

Marker 2 2.483500000000 GHz | Avg Type: Log-Pwr TRACE[123456
PNO: Fast o 1rig:Free Run Avg|Held:>100/100 TPE (W] Wakiitfubihnt
IFGain:Low Atten: 18 dB DET|P MMM N
Mkr2 2.483 500 GHz
10 dBidiv__Ref 8.00 dBm -68.674 dBm
[Leg
-2.00
o N
220 \
-320 \
420
520 b\l.,“l
2
£20
e
720 %m riren et Sl PN Y it Ay
820

Start 2.47800 GHz
Res BW 100 kHz

#VBW 300 kHz

Stop 2.50000 GHz

[AMoDE[TRO S0 % [ | FNcTo |
N f 2.479 848 GHz

-4.862 dBm

Sweep 2.133 ms (1001 pts)

FUNCTION wIDTH

FUNCTION vaLUE [

N f

2.483 600 GHz

£8.674 dBm

= (=
== | O (D00 |~ |G [N | [ R =

~
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Band-edge Compliance of RF Conducted Emissions Measurement:

The highest
Frequency Range Reference level Limit conducted band
e Result
edge emission
[MHZz] [dBm] [dBm] [dBm]
2400 — Lowest
Fundamental -3.672 -23.672 -63.938 PASS
(2402)

Band-edge Compliance of RF Emissions — Lowest (8DPSK) (Hopping off)

Marker 2 2.400000000000 GHz

3| Trig: Free Run

PHO: Fast

IFGain:Low Atten: 18 dB

Avg Type: Log-Pwr
Avg|Hold:>100/100

TRACEI1 223456
TYPE|M
DET|IP MHNHN KN

Ref 8.00 dBm

Mkr2 2.400 000 GHz

-63.938 dBm

10 dBidiv
Log

-2.00

-120
-220

-320

-420

520

620
720

2 ¥
-.WW"‘/J\’H

-52.0

Start 2.37500 GHz
Res BW 100 kHz

#VBW 300 kHz

Stop 2.40400 GHz
Sweep 2.800 ms (1001 pts)

[kR[MODE[TRefscLl x| v [ FUNCTION [ FUNCTION WIDTH
1 N f 2.401 854 GHz -3.672 dBm

2l N f 2.400 000 GHz £3.938 dBm

3

4

5

6
7

10

11

<
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Band-edge Compliance of RF Conducted Emissions Measurement:

The highest
Frequency Range Reference level Limit conducted band
e Result
edge emission
[MHZz] [dBm] [dBm] [dBm]
2400 — Lowest
Fundamental -3.684 -23.684 -63.176 PASS
(2402)

Test Report

Band-edge Compliance of RF Emissions — Lowest (8DPSK) (Hopping on)

Marker 2 2.400000000000 GHz | Avg Type: Log-Pwr TRACE
PNO: Fast ) T1rig:Free Run Avg|Hold:> 100100
: -
IFGain:Low Atten: 18 dB

Mkr2 2.400 000 GHz
10 dBidiv _ Ref 8.00 dBm -63.176 dBm
Log 7
200
420 !fW
220
320 J
-12.0 J-,
520 21
62,0 .,H
720 T e et e e Rt i e T Lt Py g Y
2.0
Start 2.37500 GHz
Res BW 100 kHz #VBW 300 kHz

LERVODE TS0l % ——— [~ T Ao [ Fe
N f 2.401 864 GHz -3.684 dBm
N f 2.400 000 GHz £3.176 dBm

= [ LD Q0 [~ | [N | B [0 [N |—=

B =Y =Y
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Band-edge Compliance of RF Conducted Emissions Measurement:

(2480)

The highest
Frequency Range Reference level Limit conducted band
e Result
edge emission
[MHZz] [dBm] [dBm] [dBm]
2483.5 - Highest
Fundamental -4.847 -24.847 -69.062 PASS

Test Report

Band-edge Compliance of RF Emissions — Highest (8DPSK) (Hopping off)

[Marker 2 2.483500000000 GHz | Avg Type: Log-Pwr TRACE|1 2345 6
PNO: Fast (50 Trig: Free Run Avg|Hold:>100/100 THPE | Wikttt
IFGain:Lowe Atten: 18 dB DETIP NN NN
Mkr2 2.483 500 GHz
10dBidiv  Ref 8.00 dBm -69.062 dBm
[Log 1
200
120 7,
i
4210
520 rNﬂ b\&.
620 2
g
7720 %Wﬁum ol ep s st Ao Al 1y laufers . . e,
20
Start 2.47800 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (1001 pts)
1] N f 2.480 178 GHz -4.847 dBm
2l N f 2.483 500 GHz 69.062 dBm
3
4
5
3
7
8
9
10
1 v
< ?
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Band-edge Compliance of RF Conducted Emissions Measurement:

The highest
Frequency Range Reference level Limit conducted band
e Result
edge emission
[MHZz] [dBm] [dBm] [dBm]
2483.5 - Highest
Fundamental -4.921 -24.921 -70.653 PASS
(2480)

Band-edge Compliance of RF Emissions — Highest (8DPSK) (Hopping on)

Test Report

Tel: 400-688-3552

Web:www.dl-cert.com

Email: service@dI-cert.com

Marker 2 2.483500000000 GHz Avg Type: Log-Pwr TRACE|1 2345 6
PHO: Fast 5O Trig: Free Run Avg|Held:>100/100 THRE | I Wt
IFGain:Low Atten: 18 dB DET|F NNNMNN-
Mkr2 2.483 500 GHz
10 dBidiv  Ref 8.00 dBm -70.653 dBm
ILog 1
2.0
o
220 \
320 ‘
420 \
£20 L\\
620 hey 2
720 A e A o, ol oLt oy o
520
Start 2.47800 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (1001 pts)
[Rebobel Rl % T v [ FuLCion [ Fncionwan FONC T D weLOE
N f 2.480 178 GHz -<1.821 dBm
2| N f 2.483 500 GHz -70.653 dBm
4
5
6
7
8
9
10
1
<
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Compliance of RF Conducted Emissions Measurement:

Note: Cable loss has been compensated in the instrument

Limit:

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. Attenuation below the general limits specified in Section 15.209(a) is not required.

Erdauenc The highest
q y Reference level Limit conducted band
Range .y Result
edge emission
[MHZz] [dBm] [dBm] [dBm]
30MHz-25GHz -2.40 -22.40 -45.46 PASS
Compliance of RF Emissions — (GFSK 2402MHz)
Spectrum I [@
Ref Level 19.00 dBm @ RBW 100 kHz
o Att 30 dB SWT 19 pus @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] -2.40dBm
2.40180460 GHz
10 dBm:
0dem M
-10 dBm /'¥_~\,—/_\
-20 dBm
-30 dBm /
-40 dem /_/_’\ \//
-50 dBm \_\_’
-60 dBm
-70 dBm
CF 2.402 GHz 691 pts Span 3.0 MHz
Spectrum [u?
Ref Level 11,00 dBm ® RBW 100 kHz
Att 30dB  SWT 250 ms @ VYBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] -2.41 dBm
2.4020 GHz|
0 dem m2[1] -45.46 dBm
4.8180 GHz
-10 dBm
-20 dBm
-30 dBm
-40 dBm o
A
-50 dBm +
LT ]

-70 dBm

-80 dBm

Start 30.0 MHz

691 pts Stop 25.0 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.402 GHz -2.41 dBm
M2 1 4.818 GHz -45.46 dBm
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Frequency - The highest
Range Reference level Limit conducted band Result
edge emission
[MHZz] [dBm] [dBm] [dBm]
30MHz-25GHz -2.69 -22.69 -46.16 PASS

Compliance of RF Emissions — (GFSK 2441MHz)

Spectrum |

Ref Level 19.00 dBm
o Att 30 dB
@ 1Pk Max

(=

@ RBW 100 kHz

SWT 19 ys @ VYBW 300 kHz Mode Auto FFT
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0 dBm b4l

%

AN
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S——————

Spectrum

Ref Level 11.00 dBm
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(=
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@ 1Pk Max
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-46.16 dBm|
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0 dBm
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-40 dem ]
v

-50 dBm
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-70 deém

-80 dem

Start 30.0 MHz 691 pts

Stop 25.0 GHz

Marker

Type | Ref | Trc |
M1 1
M2 1.

X-value |
2.441 GHz
4.89 GHz

Y-value |
-2.75 dBm

Function | Function Result |

-46.16 dBm
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Frequency - The highest
Range Reference level Limit conducted band Result
edge emission
[MHZz] [dBm] [dBm] [dBm]
30MHz-25GHz -2.87 -22.87 -47.83 PASS

Test Report

Compliance of RF Emissions — (GFSK 2480MHz)

Spectrum l

(=

Ref Level 19.00 dBm
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30 dB

@ RBW 100 kHz

SWT 19 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max
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-20 dem
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-70 dem
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Mode Auto Sweep

@ 1Pk Max
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M
p

mM1[1] -2.92 dBm
2.4800 GHz

mM2[1] -47.83 dBm)|

4.9630 GHz

-20 dém

-30 dem

-40 deém

-50 dem

-70 dem
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Start 30.0 MHz

691 pts

Stop 25.0 GHz

Marker
Type | Ref | Trc |

X-value

Y-value |

Function | Function Result |
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Frequenc The highest
a y Reference level Limit conducted band
Range .y Result
edge emission
[MHZ] [dBm] [dBm] [dBm]
30MHz-25GHz -2.80 -22.80 -46.84 PASS
Compliance of RF Emissions — (n/4-DQPSK 2402MHz)
Spectrum | (@
Ref Level 19.00 dBm @ RBW 100 kHz
o Att 30dB  SWT 19 ys @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
mM1[1] -2.80 dBm)|
2.40180460 GHz
10 dBm
0 dBm: PAL
/'\/\\/\_ﬁ
-10 dBém
-20 dBm //
-30 dBm / \
-40 dBm
L~ N
-60 dBm
-70 dBm
CF 2.402 GHz 691 pts Span 3.0 MHz
[ Spectrum ] uéx
Ref Level 11,00 dBm @ RBW 100 kHz
Att 30 dB SWT 250 ms & YBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] -2.84 dBm
2.4020 GHz|
0 dem—L4 m2[1] -46.84 dBm
4.8180 GHz|
-10 dBm
-20 dBm
-30 dBm:
-40 dem -
MY:
-50 dBm
‘ MMWWWWWWW
-70 dBm
-80 dBm
Start 30.0 MHz 691 pts Stop 25.0 GHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 2,402 GHz -2.84 dBm
M2 1| 4.818 GHz -46.84 dBm
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Frequency - The highest
Range Reference level Limit conducted band Result
edge emission
[MHZz] [dBm] [dBm] [dBm]
30MHz-25GHz -2.22 -22.22 -50.62 PASS

Compliance of RF Emissions — (n/4-DQPSK 2441MHz)

Spectrum

(=]

Ref Level 19.00 dBm

@ RBW 100 kHz

jo Att 30dB  SWT 19 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
m1[1] -2.22 dBm
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10 dBm
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-60 dBm
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CF 2.441 GHz

691 pts
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Spectrum
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Ref Level 11.00 dém
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SWT 250 ms @ VBW 300 kHz

@ RBW 100 kHz

Mode Auto Sweep

@ 1Pk Max
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-2.20 dBm
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-20 dém
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-40 dem

-50 dem

-70 dem

-80 dBm

Start 30.0 MHz

691 pts

Stop 25.0 GHz

Marker

Type | Ref | Trc |

X-value |

Y-value |

Function |

Function Result

M1

M2

1 2.441 GHz
1 4.89 GHz |

-2.20 dBm
-50.62 dBm
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Frequenc The highest
9 y Reference level Limit conducted band
Range .y Result
edge emission
[MHz] [dBm] [dBm] [dBm]
30MHz-25GHz -2.40 -22.40 -50.23 PASS
Compliance of RF Emissions — (n/4-DQPSK 2480MHz)
Spectrum @
Ref Level 19.00 dBm @ RBW 100 kHz
o Att 30 dB  SWT 19 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] -2.40 dBm|
2.47980030 GHz
10 dBm
0dem it
/‘\/\\/\ﬂ
-10 dBm \
-20 dBm //
-30 dBm / \
-40 dBm
-60 dBm
70 dém
CF 2.48 GHz 691 pts Span 3.0 MHz
Spectrum | [%
Ref Level 11.00 dém @ RBW 100 kHz
Att 30dB  SWT 250 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] -2.47 dBm|
2.4800 GHz|
0 damﬁLM M2[1] -50.23 dBm
4.9630 GHz|
-10 dém
-20 deém
-30 deém
-40 dBm
Mp
-50 deém
Lol ]
o e SR PR VA Sty A PP
70 dBm
-80 dem
Start 30.0 MHz 691 pts Stop 25.0 GHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 2.46 GHz -2,47 dBm
M2 ) 4.963 GHz -50.23 dBm
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Frequency - The highest
Range Reference level Limit conducted band Result
edge emission
[MHZz] [dBm] [dBm] [dBm]
30MHz-25GHz -2.46 -22.46 -46.82 PASS

Ref Level 19.00 dBm
jo Att

Compliance of RF Emissions — (8DPSK 2402MHz)

Spectrum
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Mode Auto FFT
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Function

Function Result |

Test Report

M1 1|
M2 1
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Frequency - The highest
Range Reference level Limit conducted band Result
edge emission
[MHZz] [dBm] [dBm] [dBm]
30MHz-25GHz -2.44 -22.44 -48.79 PASS

Test Report

Compliance of RF Emissions — (8DPSK 2441MHz)

Spectrum

(=]

Ref Level 19.00 dBm
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Frequency - The highest
Range Reference level Limit conducted band Result
edge emission
[MHZz] [dBm] [dBm] [dBm]
30MHz-25GHz -2.79 -22.79 -46.22 PASS

Test Report

Compliance of RF Emissions — (8DPSK 2480MHz)

Spectrum
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7.20DB OCCUPIED BANDWIDTH

Test Requirement: FCC Part15 C Section 15.247 (a)(1)

Test Method: ANSI C63.10:2020

7.1 TEST SETUP

EUT SPECTRUM
RF test system
ANALYZER

7.2 LIMIT

N/A

7.3 TEST PROCEDURE
1. Set RBW = 30 kHz.
Set the video bandwidth (VBW) = 3 x RBW.

Detector = Peak.

2.

3.

4. Trace mode = max hold.
5. Sweep = auto couple.

6. Allow the trace to stabilize.
7.

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 20 dB relative to the
maximum level measured in the fundamental emission.

7.4 DEVIATION FROM STANDARD

No deviation.
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7.5 TEST RESULT
Modulation Packet Test Channel 20dB OCCle/:ai)Bandwidth Result
Lowest 0.8701
GFSK 1-DH1 Middle 0.8696 Pass
Highest 0.8701
Lowest 1.205
/4-DQPSK 2-DH1 Middle 1.207 Pass
Highest 1.208
Lowest 1.211
8-DPSK 3-DH1 Middle 1.210 Pass
Highest 1.212

Test Report

|Center Freq 2.402000000

GFSK - 1-DH1 Test plots

Low Channel

‘ Center Freq: 2.402000000 GHz Radio Std: None

GHz

Ty Trig:Free Run Avg|Hold:>10/10

#IFGain:Low #Atten: 10 dB Radio Device: BTS

Tel: 400-688-3552
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50 S N AT
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-75.0
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[#fRes BW 30 kHz #/BW 100 kHz Sweep 4.133 ms|
Occupied Bandwidth Total Power 2.48 dBm
828.20 kHz
Transmit Freq Error 801 Hz QOBW Power 99.00 %
x dB Bandwidth 870.1 kHz x dB -20.00 dB
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Test Report

Middle Channel

[Center Freq 2.480000000 GHz

Center Freq: 2.480000000 GHz

| #IFGain:Low

T Trig:Free Run

Avg|Hold:>10/10
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831.08 kHz
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x dB Bandwidth 869.6 kHz x dB -20.00 dB
High Channel

Radio Std: None i

Tel: 400-688-3552

Web:www.dl-cert.com

Email: service@dI-cert.com

#Atten: 10 dB Radio Device: BTS
10 dBldiv Ref 15.00 dBm
Log
500
-5.00
-16.0 /\/ [\/‘f "-.r\’
250 AN
350 T
-45.0 \
a0 /’W‘-\vf/ \-\fﬂﬂ*\
-65.0 [t TL\J"\,.,W
-75.0
Center 2.48 GHz Span 3 MHz
[#Res BW 30 kHz #VBW 100 kHz Sweep 4.133 ms
Occupied Bandwidth Total Power 0.86 dBm
830.33 kHz
Transmit Freq Error 1.417 kHz OBW Power 99.00 %
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Test Report

1/4-DQPSK - 2-DH1 Test plots

Low Channel
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Test Report

High Channel
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8-DPSK - 3-DH1 Test plots

Low Channel
Center Freq 2.402000000 GHz ‘ Center Freq: 2.402000000 GHz Radie Std: Nene
7 Trig:Free Run Avg|Hold:>>10/10
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Test Report

Middle Channel

Center Freq 2.441000000 GHz ‘ Center Freq: 2.441000000 GHz Radio Std: None i
™ Trig:Free Run Avg|Hold:>10/10
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8. MAXIMUM PEAK OUTPUT POWER

Test Requirement: FCC Part15 C Section 15.247 (b)(1)
Test Method: ANSI C63.10:2020
Limit: 30dBm

8.1 BLOCK DIAGRAM OF TEST SETUP

EUT SPECTRUM
RF test system
ANALYZER

8.2 LIMIT

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1 watt.
For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

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: RBW = 3MHz. VBW =3MHz. Sweep = auto; Detector Function = Peak.

3. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the max value.

8.4 DEVIATION FROM STANDARD

No deviation.
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8.5 TEST RESULT
Modulation Packet Test channel FEES czlété)rl:]t)power (Zgnlqt) Result
Lowest -1.451
GFSK 1-DH1 Middle -2.289 30.00 Pass
Highest -2.743
Lowest -1.429
m/4-DQPSK 2-DH1 Middle -2.277 30.00 Pass
Highest -2.722
Lowest -1.432
8-DPSK 3-DH1 Middle -2.274 30.00 Pass
Highest -2.724

GFSK - 1-DH1 Test plots

Low Channel

Marker 1 2.401769450000 GHz ] Avg Type: Log-Pwr TRACE[1/2 345 5‘
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] R
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JfRes BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts),
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Test Report

Middle Channel
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High Channel
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Marker 1 2.401782740000 GHz
PN

/4-DQPSK - 2-DH1 Test plots

Low Channel

0: Fast .:a‘ Trig: Free Run

Avg Type: Log-Pwr TR&CE|1 23456

Avg|Hold:>100/100 TVPE |IV1 Wittt
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JRes BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Middle Channel
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High Channel

Marker 1 2.479921480000 GHz | Avg Type: Log-Pwr TRACE[123456

PNO: Fast 0 Mg Free Run Avg|Hold:>100/100 TYPE| V] oAb

IFGain:Low Atten: 22 dB per[P NNHHN
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[ggBiav_Ref 12.00 dBm -2.722 dBm)

2m 1
I
/——/—”'—f— -\_\'_\‘\

|00

/ \
-18.0
2.0
380
480
58.0
56.0
-78.0

Center 2.480000 GHz Span 6.040 MHz|
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8-DPSK - 3-DH1 Test plots

Low Channel

[Marker 1 2.402133210000 GHz | Avg Type: Log-Pwr TRACE[12345 s‘

PNO: Fast C5O 1rig: Free Run Avg|Hold:>100/100 TYPE MR
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Middle Channel
Marker 1 2.440758000000 GHz ] Avg Type: Log-Pur TRACE[12345 &
PO Fast = Trig: Free Run Avg[Hold:>100/100 TYPE| M ik
\FGaindLow — Atten:22 dB CEr[P NN NN
Mkr1 2.440 758 00 GHz
1ngBldiv Ref 12.00 dBm -2.274 dBm|
200 !.1
|| . e
-5.00
/ _\\\_
-18.0
-28.0
-38.0
-48.0
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-68.0
=780
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JiiRes BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
High Channel
Marker 1 2.479927400000 GHz ] Avg Type: Log-Pwr TRACE[1234 5 &
N0 Fast . Trig: Free Run AvglHold:>1001100 VP[RR
IFGain:Low © Atten: 22 dB DETIP NNMN N
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200 1
L
/‘(, _\\—\
-8.00
/ \
-180
-280

-58.0

Center 2.480000 GHz
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9. HOPPING CHANNEL SEPARATION

Test Requirement: FCC Part15 C Section 15.247 (a)(1)
Test Method: ANSI C63.10:2020
Receiver setup: RBW = 300kHz, VBW = 300kHz, Detector = peak

0.025MHz or 2/3 of the 20dB Bandwidth

Limit (whichever is greater)

9.1 TEST SETUP

EUT SPECTRUM
RF test system
ANALYZER

9.2 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: RBW = 300kHz. VBW = 300kHz , Span = 4.0MHz. 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.

9.3 DEVIATION FROM STANDARD

No deviation.

Test Report Tel: 400-688-3552 Web:www.dl-cert.com Email: service@dl-cert.com Page 65 of 84



mailto:service@dl-cert.com

Shenzhen DL Testing Technology Co., Ltd.

Report NO.: DLE-260119016R

9.4 TEST RESULT
: Separation Limit
Modulation Packet Test Channel (MHz) (MHz) Result
Low 1.000 0.808 PASS
GFSK 1-DHA1 Middle 1.000 0.808 PASS
High 1.000 0.808 PASS
Low 1.000 0.808 PASS
m/4-DQPSK 2-DH1 Middle 1.000 0.808 PASS
High 1.000 0.808 PASS
Low 1.000 0.808 PASS
8-DPSK 3-DHA1 Middle 1.000 0.808 PASS
High 1.000 0.808 PASS
GFSK - 1-DH1 Test plots
Low Channel
[Marker 1 A 1.000000000 MHz __ ‘_:' Trig: Free Run P bess- il el
IFGain:Low Atten: 36 dB DET/P HN NN N
AMKr1 1.000 MHZ
19 gBidiv_Ref 26.00 dBm -0.466 dB|
B.00 1A2
-4.00 b
-14.0 I \\ -\"\N‘\_
O I g
540 W
Center 2.402500 GHz Span 4.000 MHz
Res BW 300 kHz #VBW 300 kHz
A2 f (&) 1.000 MHz| (&) -0.466 dB
: F f 2.402 000 GHz -3.502 dBm
10
11 -
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Middle Channel
Warker 1 A 1.000000000 MHz | Avg Type: Log-Pwr TRACE[123456
PRO-Fast — Trig:FreeRun Avg|Hold:> 1001100 TYPE 1 -
\FGainLow — Atten:36 dB CET|P N NN N
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High Channel
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/4-DQPSK - 2-DH1 Test plots

Low Channel

[Marker 1 A 1.000000000 MHz | Avg Type: Log-Pwr TRACE|1/234 5 s|
PNO: Fast o Trig:Free Run Avg|Held:>100/100 TYPE | M Ytk
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Middle Channel
[Marker 1 A 1.000000000 MHz

PNO: Fast ‘:‘l Trig: Free Run
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High Channel

[Marker 1 A 1.000000000 MHz | Avg Type: Log-Pwr TRACE[123456

PNO: Fast O 1rig: Free Run Avg|Hold:> 1001100 TYPE| M bk
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< >
8-DPSK - 3-DH1 Test plots
Low Channel
[Marker 1 A 1.000000000 MHz | Avg Type: Log-Pwr wxcs’m‘
PNO:Fast — Trig:Free Run AvglHold:> 100100 TPE [V
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Middle Channel

Marker 1 A 1.000000000 MHz | Avg Type: Log-Pwr mcs’mi
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10.NUMBER OF HOPPING FREQUENCY

Test Requirement: FCC Part15 C Section 15.247 (a)(1)(iii)
Test Method: ANSI C63.10:2020

RBW = 300 kHz, VBW = 300 kHz
Receiver setup: Frequency range = 2400MHz - 2483.5MHz

Detector = peak

Pmax-pk < TW, Nch = 75 Channels

Limit: Pmax-pk < 0.125W, Neh = 15 Channels

10.1 TEST SETUP

EUT SPECTRUM
RF test system
ANALYZER

10.2 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: RBW = 300kHz. VBW = 300kHz. Sweep = auto; Detector Function = Peak.
Trace = Max hold.

3. Allow the trace to stabilize. It may prove necessary to break the span up to sections. in order to clearly
show all of the hopping frequencies. The limit is specified in one of the subparagraphs of  this Section.

4. Set the spectrum analyzer: Start Frequency = 2.4GHz, Stop Frequency = 2.4835GHz. Sweep=auto;

10.3 DEVIATION FROM STANDARD

No deviation.
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10.4 TEST RESULT
Modulation Packet Hopping Number Limit Result
GFSK 1-DH1 79 215 Pass
m/4-DQPSK 2-DH1 79 215 Pass
8-DPSK 3-DH1 79 215 Pass

GFSK - 1-DH1 Test Plots

|Ref Level 8.00 dBm | Avg Type: Log-Pwr TRACE|12345 6]
PNO: Fast [, Trig: Free Run Avg|Held:>100/100 TVPE MM\AMM,LI
IFGain:Low Atten: 18 dB DET[P NNNN K

10 aBfdiv  Ref 8.00 dBm
Log

-2.00

ol I

ARRATE LA RN RN AN At AR L A A AR I

-220

|
N
il
N

20 LI

-720

-820

Start 2.40000 GHz Stop 2.48350 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.133 ms (1001 pts)

/4-DQPSK - 2-DH1 Test Plots

Ref Level 8.00 dBm | Avg Type: Log-Pwr TRACE[T 23456
PNO: Fast ) Trig: Free Run Avg[Hold:>100/100 TYPE| W1 bk
IFGain:Low Atten: 18 B ceT|F NN NN

10 dBidiv  Ref 8.00 dBm
Log

-2.00

T YW YR VW Y v

|

| |
o |

| |

=720

-82.0

Start 2.40000 GHz Stop 2.48350 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.133 ms (1001 pts)
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8-DPSK - 3-DH1 Test Plots

Ref Level 8.00 dBm | Avg Type: Log-Pwr A 2535 I
PNO: Fast o 1rig:Free Run Avg|Hold>100/100 TYPE| IV bttt
IFGain:Low Atten: 18 dB DET|P NNKHN N

10 dB/div  Ref 8.00 dBm
Log

-2.00

e i

-120

|
Bl
|
|

Start 2.40000 GHz Stop 2.48350 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.133 ms (1001 pts)
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11. DWELL TIME

Test Requirement:

FCC Part15 C Section 15.247 (a)(1)(iii)

Test Method:

ANSI C63.10:2020

Receiver setup:

RBW=1MHz, VBW=1MHz, Span=0Hz, Detector=Peak

Limit:

0.4 Second

11.1 TEST SETUP

EUT

11.2 TEST PROCEDURE

SPECTRUM
ANALYZER

RF test system

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

2. Set spectrum analyzer span = 0 Hz;

3. Set RBW = 1MHz and VBW = 1MHz.Sweep = as necessary to capture the entire dwell time per hopping
channel. Set the EUT for DH5 and 2DH5 and 3DH5 packet transmitting.

4. Use the marker-delta function to determine the dwell time. If this value varies with different modes of
operation (e.g.. data rate. modulation format. etc.). repeat this test for each variation. The limit is specified in
one of the subparagraphs of this Section. Submit this plot(s).

11.3 DEVIATION FROM STANDARD

No deviation.
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11.4 TEST RESULT

Test Report

Spectrum

DH5 Measurement Data:

Fig. A

[Pulse duration of Lowest Channel]
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jo Att
SGL

Ref Level 19.00 dBm

2DH5 Measurement Data:
Fig. B

[Pulse duration of Lowest Channel]
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3DH5 Measurement Data:
Fig. C
[Pulse duration of Lowest Channel]

Spectrum | :%I
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Time of occupancy (Dwell Time):

Data Packet Frequency Pulse Hopping Dwell Time Limits Test Results
(MHz) Duration (ms) Number (s) (s)

DH5 2402 2.8955 85 0.246 0.400 Complies
2DH5 2402 2.8955 84 0.243 0.400 Complies
3DH5 2402 2.8955 89 0.258 0.400 Complies

Remark:

1). Measured at difference Packet Type for each mode and recorded worst case for each mode.

2). The Dwell Time=Burst Width*Total Hops. The detailed calculations are showed as follows:

The duration for dwell time calculation: 0.4[s]*hopping number=0.4[s]*79[ch]=31.6[s*ch];
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12. ANTENNA REQUIREMENT

Standard requirement: FCC Part15 C Section 15.203 /247(c)

15.203 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, 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.

15.247(c) (1)(i) requirement:

(i) Systems operating in the 2400-2483.5 MHz band that is used exclusively for fixed. Point-to-point operations may
employ transmitting antennas with directional gain greater than 6dBi provided the maximum conducted output power
of the intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6dBi.

EUT Antenna:

The antenna is PCB Antenna, the best case gain of the antennas is 0dBi.
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13. TEST SETUP PHOTO

Radlated Measurement Photos (9K-30M)

e

H—++++I-f’—+ "

Radiated Measurement Photos (30MHz-1000MHz)
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it +-+ ~L++++++ ,

-1—
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Radiated Measurement Photos (Above 1000MHz)

Conducted‘Emission Measurement Photo§
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14. EUT CONSTRUCTIONAL DETAILS

View of the product View of the product

Inner circuit top view
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Inner circuit top

Inner circuit top Inner circuit top
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Test Report

Photographs of EUT

Inner circuit top view

Inner circuit top view
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