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1. TEST RESULT CERTIFICATION

Manufacturer

Address

Factory

Address

Product Designation |Waterproof Bluetooth speaker

Brand Name

Test Model

Series Model

Difference description |All the same except for the model name

Date of test Sep. 19, 2017 to Sep. 28, 2017

We (AGC), Attestation of Global Compliance (Shenzhen) Co., Ltd has tested the product mentioned above in
compliance with the requirements set forth in the European Standard ETSI EN 300 328 V2.1.1. The results of
testing in this report apply to the product/system which was tested only. Other similar equipment will not

necessarily produce the same results due to production tolerance and measurement uncertainties.

Henry Zhang(Zhang Zhuorui) Sep. 28, 2017

e

Tested By

Reviewed By

Forrest Lei(Lei Yonggang) Sep. 30, 2017

Approved By 3 \ ;

Solger Zhang(Zhang Hongyi)
Authorized Officer

Sep. 30, 2017
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2. TECHNICAL INFORMATION
2.1 EUT DESCRIPTION

Modulation type FHSS

Bluetooth Version V2.1

Modulation GFSK, 11 /4-DQPSK, 8DPSK
Receiver Category Category 2

Hardware Version 11

Software Version 4.1

Adaptive / non-adaptive equipment Adaptive Equipment

The number of Hopping Frequencies 79

The maximum RF Output Power (e.i.r.p.) [0.75dBm

Operating mode 1: Single Antenna Equipment

The different transmit operating modes Equipment with only 1 antenna

Operating Frequency Range(s) 2402MHz~2480MHz

Occupied Channel Bandwidth(s) 1.211MHz

Accumulated transmit time 311.54ms(max)

Type of Equipment Stand-alone

Antenna designation PCB Antenna

Antenna gain 2dBi

Nominal voltages DC 3.7V by battery

The extreme operating conditions Operating temperature range: -10°C~45°C
Note:

1. The above information was declared by the applicant.
2. The equipment submitted are representative production models.

3. The EUT provides Bluetooth wireless interface operating at 2.4G ISM band (2402MHz-2480MHz). The
EUT use Frequency Hopping Spread Spectrum (FHSS) modulation.

4. Only the Bluetooth was tested according the standard requirement.
The EUT is an adaptive equipment and hand-portable station according to ETSI EN 300 328 V2.1.1.

6. Please refer to Appendix I for the photographs of the EUT. For more details, please refer to the User’s
manual of the EUT.
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2.2 SUPPORT EQUIPMENT
Item Equipment Mfr/Brand Model/Type No. Remark
1 PC Dell INSPIRON A.E

2.3 DESCRIPTION OF TEST MODES

NO. TEST MODE DESCRIPTION

Low channel TX

Middle channel TX

High channel TX

Low channel (RX Mode)

Middle channel (RX Mode)

High channel (RX Mode)

~N~Nj{oo|lo|b~|wWwW|N|PRFP

Normal hopping

Note:
1. All the transmit mode would tested with each modulation (GFSK, 1 /4-DQPSK, 8DPSK).

2. All modes have been tested and the worst mode test data recording in the test report, if no any other
data.
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A) OBJECTIVE
Perform Radio Spectrum tests for CE Marking according to the provisions of article 3.2 of the RED Directive

B) TEST STANDARDS AND RESULTS
The EUT has been tested according to ETSI EN 300 328 VV2.1.1 (2016-11).

Wideband transmission systems ;Data transmission equipment operating
ETSI EN 300 328 | in the 2,4 GHz ISM band and using wide band modulation techniques;
V2.1.1 (2016-11) Harmonised Standard covering the essential requirements

of article 3.2 of Directive 2014/53/EU

TEST ITEMS AND THE RESULTS ARE AS BELOW:

The worst case

Ne Basic Standard Test Type Z Result
operational mode
1 ETSI EN 300 328 4.3.1.2 RF Output Power Mode 7 Pass
2 ETSI EN 300 328 4.3.1.3 Duty Cycle,Tx-sequence, Tx-gap N/A N/A
Accumulated Transmit time,
3 ETSI EN 300 328 4.3.1.4 Frequency Occupation Mode 1/2/3/7 Pass
and hopping sequence
4 ETSI EN 300 328 4.3.1.5 Hopping Frequency Separation Mode 7 Pass
5 ETSI EN 300 328 4.3.1.6 Medium Ultilisation N/A N/A
6 | ETSIEN 3003284.3.1.7 Adaptivity (Adaptive Frequency N/A N/A
Hopping)
7 ETSI EN 300 328 4.3.1.8 Occupied Channel Bandwidth Mode 1/3 Pass

8 | ETSIEN30032843.1.9 | lransmitterunwanted emission in the Mode 1/3 Pass
out of band domain

Transmitter unwanted emission in the

9 ETSI EN 300 328 4.3.1.10 : . Mode 1/3 Pass
Spurious domain

10 | ETSIEN 300328 4.3.1.11 Receiver Spurious emissions Mode 4/6 Pass

11 | ETSIEN 300 328 4.3.1.12 Receiver Blocking Mode 7 Pass

12 ETSI EN 300328 4.3.1.13 Geo-location capability N/A N/A

Note:

1. N/A means it’s not applicable to this item.

2. Owing to the maximum declared RF Output power (e.i.r.p.) less than 10 dBm, so the item 2, 5, 6 are not
applicable.

The results shovwdid ﬁﬁs;jest report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document
is issued by AGC, this docu’&p}gnt cannot be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be

confirmed atﬁttp:waw.agcigert.com.
$ AGC o No.16 E

Attestaﬁoﬁpf Global Compliance Tel: +86-7552908 1955  Fax: +86-755 2600 8484  E-mail: agc@agc-cert.com (@ 400089 2118
s Add: 2F. , Building 2, No.1-4,Chaxi Sanwei Technical Industrial Park,Gushu, Xixiang, Bacan District, Shenzhen, Guangdong China




THIS DOCUMENT WAS REDACTED WITH THE PRODUCTIP REDACTION TOOL ON 2019-08-20. AT THE TIME OF GENERATING THE DOCUMENT THE ORIGINAL DOCUMENT WAS AVAILABLE ALSO. THE ORIGINAL CAN ONLY BE MADE AVAILABLE BY THE DOCUMENT OWNER.

G

ZF K &

Attestation of Global Compliance

3. DETAILS OF TEST
3.1 IDENTIFICATION OF THE RESPONSIBLE TESTING LOCATION
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Company Name:

Attestation of Global Compliance (Shenzhen) Co., Ltd.

Address:

2/F., Building 2, No.1-No.4, Chaxi Sanwei Technical Industrial Park, Gushu,
Xixiang, Bao'an District, Shenzhen, Guangdong, China

3.2 LIST OF TEST EQUIPMENTS

. Calibration Calibration
Description Manufacturer Model No. S/IN Date Due.
Signal Analyzer AGILENT N9020A MY49100060 | Nov.09, 2016 | Nov.08,2017
Signal Generator AGILENT N5182A MY50140530 Oct.16, 2016 | Oct.15, 2017
Signal Generator AGILENT E8257D MY45141029 | Oct.16, 2016 | Oct.15, 2017
B W'ggﬁ?gf' p ower AGILENT U2021XA | MY54110007 | Oct.16, 2016 | Oct.15, 2017
usse W'ggﬁzgf' Power AGILENT U2021XA | MY54110009 | Oct.16, 2016 | Oct.15, 2017
use W'ggg?gf' Power AGILENT U2021XA | MY54110014 | Oct.16, 2016 | Oct.15, 2017
e W'gggzgf' PYes AGILENT U2021XA | MY54110012 | Oct.16, 2016 | Oct.15, 2017
USB Simultaneous
Sampling AGILENT U2531A MY5211038 Oct.16, 2016 Oct.15, 2017
Multifunction DAQ
2.4 GHz Filter MICRO-;-RONIC BRM50702 017 Mar.01, 2017 Feb.28, 2018
Spectrum Analyzer AGILENT E4440A US41421290 | July 13,2017 | July 12,2018
Wideband Frequency | SCHWARZBEC VULB9168-49
Antenna K VULB9168 4 Mar.12, 2017 Mar.11, 2018
Horn Antenna EM EM-AH-10180 67 Mar.01, 2017 | Feb.28, 2018
Amplifier EM EM30180 060552 Mar.01, 2017 | Feb.28, 2018
1201.0002K75
-100528-Tu
Bluetooth Tester R&S CMW270 WIRELESSCO Oct.10, 2016 | Oct.09, 2017
NN.TESTER
Signal generator R&S SMBV100A ST113247Z2 Oct.10, 2016 | Oct.09, 2017
Attenuator Wariors W13 11324 N/A N/A
Power spliter Mini-Circuits ZFRSC-183-S 3122 N/A N/A
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3.3 ENVIRONMENTAL CONDITIONS
During the measurement the environmental conditions were within the listed ranges:
- Normal Temperature: 15-35°C
- Extreme Temperature: -10-45°C
- Humidity: 30-60 %
- Atmospheric pressure: 86-106 kPa

3.4 MEASUREMENT UNCERTAINTY
The uncertainty is calculated using the methods suggested in the “Guide to the Expression of Uncertainty in
Measurement” (GUM) published by ISO.

- Uncertainty of Radio Frequency, Uc=+1 x 10'5

- Uncertainty of total RF power, conducted, Uc = £1.5dB

- Uncertainty of RF power density, conducted, Uc = +3dB

- Uncertainty of spurious emissions, conducted, Uc = +3dB
- Uncertainty of all emissions, radiated, Uc = +6dB

- Uncertainty of Temperature: +1° C

- Uncertainty of Humidity: +5 %

- Uncertainty of DC and low frequency voltages: +3 %
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4. ETSI EN 300 328 REQUIREMENTS

4.1 RF OUTPUT POWER
EN 300 328 Clause 4.3.1.2

The maximum RF output power for adaptive Frequency Hopping equipment shall be equal to or less than

20 dBm.The maximum RF output power for non-adaptive Frequency Hopping equipment shall be declared by
the supplier. See clause 5.3.1 m). The maximum RF output power for this equipment shall be equal to or less
than the value declared by the supplier. This declared value shall be equal to or less than 20 dBm.

Test Configuration

Temperature Chamber

Monopole
Antenna

EUT

(See Note)

Power Sensoar

Variahle DC FPower Supply

Remarks:
EUT was direct connected to test equipment through coupling device.
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TEST PROCEDURE

1. Please refer to ETSI EN 300 328 (VV2.1.1) clause 5.3 for the test conditions.
2. Please refer to ETSI EN 300 328 (V2.1.1) clause 5.4.2 for the measurement method.

TEST RESULTS

Temperature: 25°C Tested by: Henry
Humidity: 55 % RH Detector: RMS
Number of Burst >=10

Measurement Time = 45.48ms

GFSK MODULATION RF OUTPUT POWER (dBm)
TEST CONDITIONS
Temp (25)°C Temp (-10)°C Temp (45)°C
Result DC 3.7V DC 3.7V DC 3.7V
Normal Hopping 0.75 0.73 0.67
Limit 20dBm

NORMAL TEMPERATURE NORMAL VOLTAGE

Total Output Power Measurement

== Power (dBm)

0.0 4

0.0+

-10.0 4

Power (dBm})

20,0

goddl L I L L e

T T T T T T T T T T T T
0 0 20 30 40 50 60 70 80 90 100 110 120

Time (ms)
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LOW TEMPERATURE NORMAL VOLTAGE

. Total Qutput Power Measurement
== Fower (dBm)
10.0
M
T o0
g I
:
o -0+
004
-
r T T T T T T T T T T T T T T T T T T T T T T T T
0 10 20 30 40 50 &0 7 80 90 100 110 120
Time (ms)
HIGH TEMPERATURE NORMAL VOLTAGE
. Total Qutput Power Measurement
== Fower (dBm)
10.0
M
T 004
2]
z
:
o -0+
004
- L1 —
r T T T T T T T T T T T T T T T T T T T T T T T T
0 10 20 30 40 50 &0 7 80 90 100 110 120
Time (ms)
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M /4-DQPSK MODULATION RF OUTPUT POWER (dBm)
TEST CONDITIONS
Temp (25)°C Temp (-10)°C Temp (45)°C
Result DC 3.7V DC 3.7V DC 3.7V
Normal Hopping -2.23 -2.25 -2.30
Limit 20dBm

NORMAL TEMPERATURE NORMAL VOLTAGE

Total Output Power Measurement

== Power (dBm)

10,0 4

0.0+

-10.0 4

Power (dBm)

B

T T T T T T
0 10 20 30 40 50 60 n 80 90 100 110 120

Time (ms)

LOW TEMPERATURE NORMAL VOLTAGE

Total Output Power Measurement

== Power (dBm)

10,0

0.0+

Power {dBm)

-10.0 4

B

T T T T T T T T T T T T T
0 10 0 30 40 50 60 0 80 50 100 110 120

Time (ms)
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HIGH TEMPERATURE NORMAL VOLTAGE

o Total Output Power Measurement
== Power (dBm)
10,0 4
M
T 004
o
=
:
o -0+
20,0 4
B
r T T T T T T T T T T T T
0 10 20 30 40 50 &0 ] 80 S0 100 110 120
Time (ms)
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8DPSK MODULATION RF OUTPUT POWER (dBm)
TEST CONDITIONS
Temp (25)°C Temp (-10)°C Temp (45)°C
Result DC 3.7V DC 3.7V DC 3.7V
Normal Hopping -1.95 -1.97 -2.01
Limit 20dBm

NORMAL TEMPERATURE NORMAL VOLTAGE

Total Output Power Measurement

== Power (dBm)

10,0 4

0.0+

-10.0 4

Power (dBm)

B

T T T T T T
0 10 20 30 40 50 60 n 80 90 100 110 120

Time (ms)

LOW TEMPERATURE NORMAL VOLTAGE

Total Output Power Measurement

== Power (dBm)

10,0

0.0+

Power {dBm)

-10.0 4

B

T T T T T T T T T T T T T
0 10 0 30 40 50 60 0 80 50 100 110 120

Time (ms)
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HIGH TEMPERATURE NORMAL VOLTAGE

. Total Qutput Power Measurement
== Fower (dBm)
10.0
M
T 004
2]
z
5
£ 1004
004
004
r T T T T T T T T T T T T T T T T T T T T T T T T
0 10 20 30 40 50 &0 7 80 90 100 110 120
Time (ms)

Note: Result=Reading+ Ant. Gain

Conclusion: PASS
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4.2 ACCUMULATED TRANSMIT TIME, FREQUENCY OCCUPIATION AND HOPPING SEQUENCE
ETSI EN 300 328 SUBCLAUSE 4.3.1.4
HOPPING SEQUENCE

ACCUMULATED TRANSMIT TIME

CONDITION LIMIT
[INon-adaptive frequency hopping systems <15 ms
XIAdaptive frequency hopping systems <400 ms

FREQUENCY OCCUPATION

CONDITION LIMIT

[INon-adaptive frequency hopping systems |Each hopping frequency of the hopping
sequence shall be occupied at least

once within a period not exceeding four
) ) times the product of the dwell time and
DJAdaptive frequency hopping systems the number of hopping frequencies in

use.

HOPPING SEQUENCE(S)
CONDITION LIMIT

215 hopping frequencies or 15/minimum
[INon-adaptive frequency hopping systems |Hopping Frequency Separation in MHz ,
whichever is the greater.

Operating frequency band 258.45MHz
(Operating over a minimum of 70 % of
the operating in the band 2,4 GHz to
XlAdaptive frequency hopping systems 2,4835 GHz)

215 hopping frequencies or 15/minimum
Hopping Frequency Separation in MHz ,
whichever is the greater.

TEST CONFIGURATION

Monopole
Antenna

EUT

(See Note)

Spectrum analyzer

TEST PROCEDURE
Please refer to ETSI EN300328 V2.1.1 Section 5.4.4
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TEST RESULT (Accumulated Transmit Time)

Bluetooth 1Mbps(DH5) Test Result

Channel | Pulse time(ms) Accumulated Limit

transmit time (ms) (ms)

Low 2.900 309.72 400

High 2.900 309.72 400
Low Channel

Fﬁ Keysight Spectrum Analyzer - Swept SA

g L RF 50Q  AC | SENSE:INT] [ ALIGN AUTO [ 04:42:51 PM Sef
Marker 1 A 2.90000 ms . Avg Type: Log-Pwr
PNO: Fast —»— T1rig: Free Run
IFGain:Low Atten: 20 dB

Select Marker.
AMkr1 2.900 ms|

Ref 10.00 dBm -0.31 dB|

‘_‘

Normal

Delta

Fixedl>

]

Properties»

More

10f2
Center 2.402000000 GHz Span 0 Hz =

Res BW 510 kHz #VBW 510 kHz Sweep 8.333 ms (1001 pts) _l

IMSG STATUS
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High Channel

BE Keysight Spectrum Analyzer - Swept SA
eysight Sp yz p
( L 50 Q AC | EEHEE:IHTl ‘ ALIGN AUTO 04:43:08PM Sep 19, 2017

RF
Marker 1 A 2.90000 ms Avg Type: Log-Pwr T'WE

£ Trig: Free Run TrER
PNO: Fast —%— g faread N NN NN N

@Iﬁl@l—|

IFGain:Low Atten: 20 dB Select Marker'

‘_‘

Ref 10.00 dBm

Normal

Delta

Fixedl>

]

Properties»

More
10of2

Center 2.480000000 GHz Span 0 Hz

Res BW 510 kHz #VBW 510 kHz Sweep 8.333 ms (1001 pts) _l

IMSG STATUS
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Bluetooth 2Mbps(DH5) Test Result

S| Pulse time(ms) Accum.ulated transmit Limit
time (ms) (ms)
Low 2.917 311.54 400
High 2.900 309.72 400
Low Channel
Fﬁ Keysight Spectrum Analyzer - Swept 54 @@]@_|
() L RF 50 Q AC | EEHEE:IHT| \ ALIGN AUTO 04:43:57PM Sep 19, 2017
Marker 1 A 2.91667 ms Avg Type: Log-Pwr : m

PNO: Fast —»— 1rig: Free Run
IFGain:Low Atten: 20 dB

Select Marker’

AMkr1 2.917 ms|
Ref 10.00 dBm -0.13 dB|

’1/.‘.2

X

Center 2.402000000 GHz Span 0 Hz
Res BW 510 kKHz #VBW 510 kHz Sweep 8.333 ms (1001 pts)

IMSG STATUS
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High Channel

BE Keysight Spectrum Analyzer - Swept SA
eysight Sp yz p
( L 50 Q AC | EEHEE:IHTl ‘ ALIGN AUTO 04:43:38PM Sep 19, 2017

RF
Marker 1 A 2.90000 ms Avg Type: Log-Pwr T'WE

£ Trig: Free Run TrER
PNO: Fast —%— g faread N NN NN N

@Iﬁl@l—|

IFGain:Low Atten: 20 dB Select Marker'

‘_‘

Ref 10.00 dBm

Normal

Delta

Fixedl>

]

Properties»

More
10of2

Center 2.480000000 GHz Span 0 Hz

Res BW 510 kHz #VBW 510 kHz Sweep 8.333 ms (1001 pts) _l

IMSG STATUS
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Bluetooth 3Mbps(DH5) Test Result

Channel Pulse Time(ms) Accgm_ulated Ll

transmit time (ms) (ms)

Low 2.917 311.54 400

High 2.900 309.72 400
Low Channel

BE Keysight Spectrum Analyzer - Swept SA
eysight Sp lyz p
i L

AC | SENSE:INT] [ ALIGN AUTO

|04:44:11PM Sep 19, 2017

RF
Marker 1 A 2.91667 ms Avg Type: Log-Pwr

—— 1rig: Free Run
Atten: 20 dB

PNO: Fast
IFGain:Low

@l@l@‘|

Ref 10.00 dBm

Center 2.402000000 GHz

Res BW $10 kHz #VBW 510 kHz

Select Marker.

‘_‘

Normal

Delta

Fixedl

E

Properties»

More
10f2

Span 0 Hz
Sweep 8.333 ms (1001 pts)

STATUS

_l
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High Channel
Fﬂ Keysight Spectrum Analyzer - Swept SA =& |3
: L RF AC | EEHEE:IHT| ‘ ALIGN AUTO 04:44:28PM Sep 19, 2017 Peak Search
Marker 1 A 2.90000 ms —— Avg Type: Log-Pwr < -
PNO: Fast —»— 1rig: Free Run v
IFGain:Low Atten: 20 dB oer RINRIIEY

AMKr1 2.900 ms o
Ref 10.00 dBm -0.16 dB ———
1A2 Next PK Right
¥ L
S
Next Pk Left

Mkr—RefLvl

Center 2.480000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 510 kHz Sweep 8.333 ms (1001 pts)

IMSG STATUS

Note: Accumulated transmit time=pulse time*hopping numbers,
Hopping numbers=1000/(0.625*time slot+0.625)*31.6
Time slot(DH1,DH3,DH5)

The results shovwdid Ihis,te__st report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document
is issued by AGC, this docufent cannot be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be

confirmed at.ﬁttp:."-’www.agcig,ert.com.

Atlestatioft'-pf Global Compliance Tel: +86-755 2908 1955 Fax: +86-755 2600 8484 E-mail: agc@agc-cert.com @ 400089 2118
e Add: 2F. , Building 2, No.1-4,Chaxi Sanwei Technical Industrial Park,Gushu, Xixiang, Baoan District, Shenzhen, Guangdong China




THIS DOCUMENT WAS REDACTED WITH THE PRODUCTIP REDACTION TOOL ON 2019-08-20. AT THE TIME OF GENERATING THE DOCUMENT THE ORIGINAL DOCUMENT WAS AVAILABLE ALSO. THE ORIGINAL CAN ONLY BE MADE AVAILABLE BY THE DOCUMENT OWNER.

ey s
ZEFH e
Attestation of Global Compliance Report No.: AGC00924170901EE04

Page 24 of 57

TEST RESULT FOR HOPPING SEQUENCE

Channel Frequency (GHz) Channel Frequency (GHz)
01 2.40202 42 2.44302
02 2.40302 43 2.44402
03 2.40402 44 2.44502
04 2.40502 45 2.44602
05 2.40602 46 2.44702
06 2.40702 47 2.44802
07 2.40802 48 2.44902
08 2.40902 49 2.45002
09 2.41002 50 2.45102
10 2.41102 51 2.45202
11 2.41202 52 2.45302
12 2.41302 53 2.45402
13 2.41402 54 2.45502
14 2.41502 55 2.45602
15 2.41602 56 2.45702
16 2.41702 57 2.45802
17 2.41802 58 2.45902
18 2.41902 59 2.46002
19 2.42002 60 2.46102
20 2.42102 61 2.46202
21 2.42202 62 2.46302
22 2.42302 63 2.46402
23 2.42402 64 2.46502
24 2.42502 65 2.46602
25 2.42602 66 2.46702
26 2.42702 67 2.46802
27 2.42802 68 2.46902
28 2.42902 69 2.47002
29 2.43002 70 2.47102
30 2.43102 71 2.47202
31 2.43202 72 2.47302
32 2.43302 73 2.47402
33 2.43402 74 2.47502
34 2.43502 75 2.47602
35 2.43602 76 2.47702
36 2.43702 77 2.47802
37 2.43802 78 2.47902
38 2.43902 79 2.48002
39 2.44002
40 2.44102
41 2.44202
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Hopping Channel Test Plot

B Keysight Spectrum Analyzer - Swept SA
RF AC | SENSE:INT] | ALIGN AUTO _ [04:42:18PM Sep 19, 2017

7
Marker 1 A 78.156000000 MHz ) Avg Type: RMS
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 20 dB . Select Marker
AMkr1 78.156 0 MHzZ 1"
Ref 10.00 dBm -0.921 dB e ——

@@@1

’062 Normal

o
@
=
o

Fixed?

=

Properties»>

More

10f2
Start 2.40000 GHz Stop 2.48350 GHz %

#Res BW 510 kHz #VBW 510 kHz* #Sweep 1.000 s (1001 pts) _l

IM SG STATUS

Note: The test data has 79 channels.
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G

TEST RESULT FOR FREQUENCY OCCUPATION

Test Result
Frequency Limit
Channel Modulation occupation Result

(pcs) (pcs)

GFSK 2 Pass

LCH ™ /4-DQPSK 2 Pass

8DPSK 2 o Pass

GFSK 2 - Pass

HCH T /4-DQPSK 2 Pass

8DPSK 2 Pass

Test Graphs

Minimum Frequency Occupation

GFSK

I Kerogh specrom Amatee st 5 ——
- Sweep/Control

[ B eysight Spectrum Anayzer - Swept SA

Csner Freq 2.480000000 GHz ) Avg Type: RMS
PNO: Fast ~>— Trig: FreeRun

IFGain:Low Atten: 20 dB.

Avg Type: RMS

Swssp Time 904.0 ms

PNO: Fast ~»— 11ig: Free Run
IFGain:Low Atten: 20 dB

Ref 10,00 dBm Ref 10.00 dBm

}

! P

iICenter 2.402000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 510 kHz* Sweep 904.0 ms (30000 pts;

usc sTATUS

| ' |
I |

lli-lll ;m’m i ﬁlullmﬁ h’mnw ;:n: ]IUMI m-m” il:un

Center 2.480000000 GHz Span 0 Hz
Res BW 510 kHz #VEW 510 kHz* Sweep 904.0 ms (30000 pts;

|
Iy I
3 1, _!.‘_.

il u“ﬁ unr\ nJ\ um] m-lh |‘ mr-ul

CHO0

CH78

B Keysight Spectrum Ansyzes - Swept SA

Sweep Time 904.0 ms

Ref 10.00 dBm

Avg Type: RMS

PHO: Fast —+ Trig: Free Run
IF Gain:Low Atten: 20 dB

B Keysight Spectrum Anayzer - Swept S

Caner Freq 2.480000000 GHz

‘PNO: Fest —»— Trig: Free Run
IFGain:Low Atten: 20 dB

Ref 10.00 dBm

Avg Type: RMS

hLhALD

::. dJ...mWﬂ[%n s IHIIMN\U Iu| bk madt m

Center 2.480000000 GHz
Res BW 510 kHz

I|
'1 |
unﬁ ﬁunm

‘Center 2.402000000 GHz Span 0 Hz

Res BW 510 kHz #VBW 510 kHz* Sweep 904.0 ms (30000 pts;

= STATUS

#VBW 510 kHz* Sweep 904.0 ms (30000 pts;

CHOO0 CH78
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Keysight Spectrum Anahyzer - Sept SA i Keysight Spectrum Analyzes - Swept SA

Center Freq 2.480000000 GHz . Avg Type: RMS
Trig: Free Run

NO: Fast —»—
IFGain:Low Atten: 20 dB.

Sweep Time 906.0 ms . Avg Type: RMS
PNO: Fast -+~ 1rig: FreeRun
IFGain:Low Atten: 20 dB

Auto Tune|

I
Center Freq
2.480000000 GHz

StartFreq
2.480000000 GHz|

StopFreq
2.480000000 GHz|

J I mere—

CF Step
510.000 kHz|
I Auto Man

I
Freq Offset|

R
|||‘ |I|im| |||||||b\| WJllllu uhh lml l\ﬂnM an mllﬁ‘ll mlI ullﬁul i

Ref 10,00 dBm Ref 10.00 dBm

”'.' .M: !::.'M. -leunﬁ b l'ﬁunn f lernmum;:. i

iICenter 2.402000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 510 kHz* Sweep 906.0 ms (30000 pts;

usc sTATUS

Center 2.480000000 GHz Span 0 Hz
Res BW 510 kHz #VEW 510 kHz* Sweep 906.0 ms (30000 pts;

CHO0 CH78

Note: pcs means the number of hopping sequence.
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G

4.3 HOPPING FREQUENCY SEPARATION
ETSI EN 300 328 SUBCLAUSE 4.3.1.5

For Non-adaptive frequency hopping systems:
For non-adaptive Frequency Hopping equipment, the Hopping Frequency Separation shall be equal or greater
than the Occupied Channel Bandwidth (see clause 4.3.1.8), with a minimum separation of 100 kHz.

For Adaptive frequency hopping systems:
The minimum Hopping Frequency Separation shall be 100 kHz.

CONFIGURATION

Monopole
Artenna

EUT

(See MNote)

Spectrum anahzer

TEST PROCEDURE
Test Procedure please refer to clause 5.4.5

TEST RESULT
Hopping frequency separation Test Plot-1

ri Keysight Spectrum Analyzer - Swept SA (=0 =R
L RF 500 AC [ SENSE:INT] | ALIGN AUTO  [04:41:36PM Sep 19, 2017 BEEEE h
Marker 2 2.403115000000 GHz Avg Type: Log-Pwr m et
- Wide (. 1rig: Free Run Avg|Hold:>100/100 TvPE IR
PNO: Wide G P PNNNN
IFGain:Low Atten: 20 dB DET]
Mkr2 2.403 115 GHzZ [ext Reax
Ref 10.00 dBm - Em—]
Next PK Right
|
Next Pk Left

Start 2.400000 GHz
#Res BW 51 kHz

Stop 2.405000 GHz
#VBW 150 kHz Sweep 1.867 ms (1001 pts)

MKR MODE TRC| SCL X b FUNCTION FUNCTION WIDTH

(N [ 1] f] 2.402 120 GHz -10.612 dBm
Pl N [2 (7] 2.403 115 GHz -10.620 dBm
- [ ]

FUNCTION VALUE =

m

1

Hopping Frequency Separation (Fys) = F2¢ - F1c=0.995MHz
Note: The modulation used during test is 8DPSK and this is the worst case.
Conclusion: PASS
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4.4 OCCUPIED CHANNEL BANDWIDTH

EN300328 4.3.1.8 OCCUPIED CHANNEL BANDWIDTH
The Occupied Channel Bandwidth is the bandwidth that contains 99 % of the power of the signal.

CONFIGURATION

Monopole
Artenna

EUT

(See Note)

Spectrum analyzer

TEST PROCEDURE
1. Please refer to ETSI EN 300 328 (V2.1.1) clause 5.3 for the test conditions.
2. Please refer to ETSI EN 300 328 (V2.1.1) clause 5.4.7 the measurement method.
3. The Test equipment information as following
Centre frequency: 2402MHz,2480MHz
Resolution bandwidth: 20kHz
Video bandwidth: 62kHz
Detector mode :RMS
Trace mode :Max Hold

TEST RESULT

TEST ITEM OCCUPIED CHANNEL BANDWIDTH

TEST MODE GFSK MOUDULATION

MEASUREMENT RESULT

Test Data (MHz) Criteria
Low Channel 0.958 PASS
High Channel 0.957 PASS
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Low Channel

BN Keysight Spectrum Analyzer - Occupied BW = || ]
500 AC ALIGN AUTO  [04:39:30PM Sep 19,2017

L RF 50 Q
Marker 1 2.4015 GHz . Radio Std: None Marker
Trig: Free Run Avg|Hold:>10/10

! i ice:
#FGain:Low #Atten: 20 dB Radio Device: BTS Select Markerb

Mkr1 2.401526 GHz 1
Ref 10.00 dBm -35.731 dBm

Center 2.402 GHz
#Res BW 20 kHz #VBW 62 kHz

Occupied Bandwidth Total Power

958.31 kHz
Transmit Freq Error 6.346 kHz OBW Power 99.00 %
x dB Bandwidth 1.081 MHz xdB -20.00 dB

msc STATUS,

High Channel

BN Keysight Spectrum Analyzer - Occupied BW
L 500 AC | ALIGN AUTO | 04:38:57 PM Sep 19, 2017

i RF 50 ) INT]
Marker 1 2.4805 GHz 2.480000000 GHz Radio Std: None
o, Trig: FreeRun Avg|Hold: 10/10

#|FGain:Low = #Atten: 20 dB Radio Device: BTS SelectMarker’
Mkr1 2.480484 GHz 1
Ref 10.00dBM_ -33.991 dBm

#Res BW 20 kHz #VBW 62 kHz

Occupied Bandwidth Total Power
957.24 kHz

Transmit Freq Error 6.565 kHz OBW Power 99.00 %
x dB Bandwidth 1.086 MHz x dB -20.00 dB

Properties»
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TEST ITEM OCCUPIED CHANNEL BANDWIDTH

TEST MODE M /4-DQPSK MODULATION MOUDULATIO

MEASUREMENT RESULT

Test Data (MHz) Result
Low Channel 1.202 PASS
High Channel 1.201 PASS
Low Channel
i s s i e o e ==

Marker 1 2.14 z Center Freq: 2.402000000 GHz Radio Std: None Marker
] Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS SelectMarker,

1
Ref 10.00 dBm

Center 2.402 GHz
#Res BW 20 kHz #VBW 62 kHz

Occupied Bandwidth Total Power -6.82 dBm
1.2019 MHz

Transmit Freq Error 7.059 kHz OBW Power
x dB Bandwidth 1.353 MHz xdB -20.00 dB

MsG STATUS,

High Channel

[BE Keysight Spectrum Analyzer - Occupicd BW =R
Kl L RF 50 Q SENSE:INT]| | ALIGN AUTO ‘04:40 29PM Sep 19,2017
Marker 1 2.4806 GHz Center Freq: 2.480000000 GHz Radio Std: None Marker
G Trig: Free Run Avg|Hold:>10110
#IFGain:Low #Atten: 20 dB Radio Device: BTS Select Marker
>

Mkr1 2.480608 GHz 1
Ref 10.00Bm __ -35628dBm

#Res BW 20 kHz #VBW 62 kHz

Occupied Bandwidth Total Power
1.2005 MHz

Transmit Freq Error 7.507 kHz OBW Power 99.00 %
x dB Bandwidth 1.348 MHz x dB -20.00 dB

msc STATUS,
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TEST ITEM OCCUPIED CHANNEL BANDWIDTH

TEST MODE 8DPSK MODULATION

MEASUREMENT RESULT

Test Data (MHz) Result
Low Channel 1.211 PASS
High Channel 1.209 PASS
Low Channel
3 KEyL;\gh( Spedrumﬂna\yzer-rﬂf(up\‘ed BW i - - i (=R =]
Marker 1 2.4014 GHz e R Marker

(=) Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS Select Markerb

Mkr1 2.40139 GHz, 1

Center 2.402 GHz
#Res BW 20 kHz #VBW 62 kHz

Occupied Bandwidth Total Power -6.89 dBm
1.2113 MHz

Transmit Freq Error 545 Hz OBW Power

x dB Bandwidth 1.357 MHz xdB -20.00 dB

msG STATUS.

High Channel

SENSE:INT| [ ALIGN AUTO  [04:41:02PM Sep 19,2017
Center Freq: 2.480000000 GHz Radio Std: None
G Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Mkr1 2.480606 GHz
15 dB/div Ref 10.00 dBm -33.25

#VBW 62 kHz

Occupied Bandwidth Total Power
1.2093 MHz
Transmit Freq Error 1.319 kHz OBW Power
x dB Bandwidth 1.356 MHz xdB -20.00 dB

msG STATUS.
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4. 5TRANSMITTER UNWANTED EMISSIONS IN THE OUT OF BAND DOMAIN

EN300328 4.3.1.9 TRANSMITTER UNWANTED EMISSIONS IN THE OUT OF BAND DOMAIN

g
]/

Spurious Domain Out Of Band Domain (O0B) Allocated Band Out Of Band Domain (O0OB) Spurious Domain

A
\J

2400 MHz - 2BW 2 400 MHz - BW 2 400 MHz 24835MHz 2483 5MHz + BW 24835 MHz + 2BW
A: -10 dBm/MHz e.i.r.p.

B: -20 dBm/MHz e.i.rp. BW = Occupied Channel Bandwidth in MHz or 1 MHz whichever is greater
C: Spurious Domain limits

Figure 1: Transmit mask

TEST CONFIGURATION
Termperature Charmhber

honopole
Antenna

EUT

(See Mote)

Spectrum anakyzer

Yariahle DC Power Supply

For have temporary antenna connector product
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Antenna
/ tower
......... > 3M < _ Horn
EUT Y antenna
dm
Spectrum
A —— analyzer
{ J V ‘
Turntable v
1.5m Im .
A A ~Pre-amp _\_g%S

For have no temporary antenna product
TEST PROCEDURE
Test Procedure Please refer to Clause 5.4.8
TEST RESULT
see the next page
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Channel Antenna Freq(MHz) Level Limit
CH Low-2402 Antenna 1 2399.5 -36.31 -10
CH Low-2402 Antenna 1 2398.5 -38.03 -20

Out of Band
D_
H —
:
8
2 a-
o
T T I L T I I L T
MAD MWD MWD L0 B0 20 00 MO0 M40 MIA) 2440
Freq (MHz)

Channel Antenna Freq(MHz) Level Limit
CH High-2480 Antenna 1 2484 -42.66 -10
CH High-2480 Antenna 1 2485 -45.25 -20

Out of Band
= Poyer (dfim)
" = Lt

504

P owrer (dBm)

T T T T T 1T T 7T T L T
B0 M00 48L0 L0 ME30 M40 MBS0 M0 MT0 4880 M0 400

Freq (MHz)
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Channel Antenna Freq(MHz) Level Limit
CH Low-2402 Antenna 1 2399.5 -36.24 -10
CH Low-2402 Antenna 1 2398.5 -37.95 -20

Out of Band
D_
H —
:
8
2 a-
o
T T I L T T I L T
MAD MWD MWD L0 B0 N0 M00 MU0 M0 MOA) 2440
Freq (MHz)

Channel Antenna Freq(MHz) Level Limit
CH High-2480 Antenna 1 2484 -42.45 -10
CH High-2480 Antenna 1 2485 -45.28 -20

Out of Band
= Poyer (dfim)
" = Lt

504

P owrer (dBm)

T T T T T 1T T 7T T L T
B0 M00 48L0 L0 ME30 M40 MBS0 M0 MT0 4880 M0 400

Freq (MHz)
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HIGH TEMPERATURE NORMAL VOLTAGE
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Channel Antenna Freq(MHz) Level Limit
CH Low-2402 Antenna 1 2399.5 -36.16 -10
CH Low-2402 Antenna 1 2398.5 -37.84 -20

Out of Band
= Poyer (dfim)
" = L
&
:
8
2 a-
o
T T I L T T I L 1
MAD B0 DD 20 NS0 ZES0 MU0 410 M0 MM0 M40 M0
Freq (MHz)

Channel Antenna Freq(MHz) Level Limit
CH High-2480 Antenna 1 2484 -42.51 -10
CH High-2480 Antenna 1 2485 -45.73 -20

Out of Band
= Poyer (dfim)
” = lnt

504

P owrer (dBm)

T T T T T 1T T 7T T L T
B0 M00 48L0 L0 ME30 M40 MBS0 M0 MT0 4880 M0 400

Freq (MHz)

Note: The worst modulation used during test is GFSK.
Conclusion: PASS
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4.6 TRANSMITTER SPURIOUS EMISSIONS

Spurious emissions are emissions outside the frequency range(s) of the equipment as defined
in Clause 4.3.1.10.3.

Transmitter unwanted emissions in the spurious domain are emissions outside the allocated band
and outside the out-of-band domain as indicated in figure 1 when the equipment is in Transmit mode.

The spurious emissions of the transmitter shall not exceed the values in tables in the indicated bands:

Frequency Range Maximum Power Bandwidth
e.r.p(<=1GHz)/e.i.r.p(>1GHz)

30MHz to 47MHz -36dBm 100kHz
47MHz to 74MHz -54dBm 100kHz
74MHz to 87.5MHz -36dBm 100kHz
87.5MHz to 118MHz -54dBm 100kHz
118MHz to 174MHz -36dBm 100kHz
174MHz to 230MHz -54dBm 100kHz
230MHz to 470MHz -36dBm 100kHz
470MHz to 862MHz -54dBm 100kHz
862MHz to 1GHz -36dBm 100kHz
1GHz to 12.75GHz -30dBm 1IMHz
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Test Confiquration

Below 1GHz
Antenna
tower
i Bi-log or Loop
EUT v p antenna
dm
Spectrum

Turntable

]
ond
0 oo

: R analyzer
{ I ‘ E
|

Reference ground plane
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Above 1GHz
Antenna
/ tower
eeveseeas > 3m < § HOI’n
EUT \ antenna
_\ 4dm
Spectrum
A B analyzer
v
Turntable
1.5m Im hos
A A -Pre-amp ngg
5 : [ T 1
Radiated Method
Monopole
Antenna
ELT
Spectrum anahzer E (zee MNote)

Conducted Method

TEST PROCEDURE
1. Please refer to ETSI EN 300 328 (V2.1.1) clause 5.4.9.2.1 for the conducted method.
2. Please refer to ETSI EN 300 328 (V2.1.1) clause 5.4.9.2.2 for the radiated method.
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TEST SETTING

The emissions over the range 30 MHz to 1 000 MHz shall be identified.
Spectrum analyzer settings:

» Resolution bandwidth: 100 kHz

* Video bandwidth: 300 kHz

 Detector mode: Peak

» Trace Mode: Max Hold

* Sweep Points: =2 19400

The emissions over the range 1 GHz to 12.75 GHz shall be identified.
Spectrum analyzer settings:

* Resolution bandwidth: 1 MHz

* Video bandwidth: 3 MHz

* Detector mode: Peak

* Trace Mode: Max Hold

» Sweep Points: =2 23500
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CONDUCTED RESULTS: (Worst Case: Low channel, 1Mbps)
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B Keysight Spectrum Analyzer - Swept SA

RE AC

Marker 1 917.417913930 MHz _
PNO: Fast L, Trig: Free Run
IFGain:Low Atten: 30 dB

50 Q SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr

Avg[Hold:>100/100

| 04:46:05 PM Sep

917.42 MHz

Mkr1
-61.071 dBm

FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

X Y
917.42 MHz $1071dBm| [ 000 @000 |

m

-
cCwo~NOOAWN S

1

o=
-

EREEE
Peak Search

NextPeak
||
Next Pk Right

Next Pk Left

MSG

ri Keysight Spectrum Analyzer - Swept SA

L[ RF 509 AC
Marker 3 7.205773525784 GHz

PNO: Fast )
IFGain:Low

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

SENSE:INT]

[04:47:00PM Sep 18, 2017
TRACE] 4

Trig: Free Run
Atten: 30 dB

MKR| MODE TRC| SCL X ¥ FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~
fl N [1]f[  24022GHz|  1851dBm| | [ 00|
P N [ 1] 4.804 8 GHz 1
3 1
4 ]
5 I -
6 ]
7 I
8 1
9 1

10 1

1 I -

"

[ ===
Peak Search

NextPeak
 msiiiimasasmeai |
Next Pk Right
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(Worst Case: High channel, 1Mbps)

B Keysight Spectrum Analyzer - Swept SA =
RF 50 Q AC SENSE:INT] ALIGN AUTO |I]4:46:17 PM Sep 19, 2017
Peak Search

Marker 1 749.343644788 MHz Avg Type: Log-Pwr

PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB
Mkr1 749.34 MHZ B G
10 gBidw Ref 20.00 dBm -60.794 dBm F——
Next Pk Right
|
Next Pk Left

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ =~
1 749 34 MHz -60. 794 FiT=T: ] I R R
2
3 ]
4 ]
5 -
6 I
7 ]
8 ]
9 ]
10 ]
il e ) S -
‘ D »
MSG STATUS
ru Keyzight Spectrum Analyzer - Swept SA =
L | RF 509 AC | SENSE:INT| ALIGN AUTO [04:46:37 PM Sep 19, 2017
Avg Type: Log-Pwr TRACE 1 Peak Search
PNO: Fast 3 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB
NextPeak
10 dBldiv Ref 20.00 dBm - |
og
Next Pk Right
|
Next Pk Left

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -

[N N [1]f] 2 480 5 GHz -3. 142 dBm| |
Pl N {1 4.959 9 GHz 40047dBm| [ ]

I N1 f]  74a04CHz|  44579dBm)| ]
s R I

5 1 B
6 1 I
7 I ]
g I ]
9 I ]
10 I ]

11 | I -
,

MSG STATUS

Note: All the modes have been tested but only the worst data recorded in the report.

Conclusion: PASS
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TEST RESULTS FOR RADIATED METHOD (Worst case :1Mbps)
Low Channel: Transmitter Spurious Emission below 1GHz (30MHz-1GHz)

Frequency Rﬁz\Sier:g Antenna S.G. CL?)ZIE Ant.Gain Errcfvs;:)n Limit Margin
(MH2) (dBuv) PO'z:Za“ @Bm) | (dB) (dBi) @Bm) | @Bm) | (dB)
85.10 30.66 v 6201 | 048 0.70 6179 | -36.00 | 25.79
129.64 30.67 Y, 60.09 |  0.49 0.14 60.44 | -36.00 | 24.44
240.10 31.08 v 6514 | 052 6.60 5906 | -36.00 | 23.06
325.97 30.44 v 6467 | 053 6.10 5910 | -36.00 | 23.10
334.79 31.09 v 6282 | 053 5.94 5741 | -36.00 | 21.41
827.83 31.86 v 6332 | 066 6.45 5753 | 5400 | 353
83.29 32.13 H 5763 | 048 0.38 5773 | -36.00 | 21.73
131.75 30.97 H 6177 | 0.49 0.08 6218 | -36.00 | 26.18
242.42 29.84 H 6843 | 052 6.72 6223 | -36.00 | 26.23
326.17 30.83 H 67.45 | 053 6.10 61.88 | -36.00 | 25.88
735.21 31.23 H 67.45 | 0.59 6.60 6145 | -54.00 | 7.45
828.24 30.69 H 6770 | 0.66 6.40 6196 | -54.00 | 7.96
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High Channel: Transmitter Spurious Emission below 1GHz (30MHz-1GHz

Frequency REZSQQ Antenna S.G CL?)ZIse Ant.Gain Erleiesvseilon Limit Margin
(MH2) (dBuv) PO'irriza“ @Bm) | (dB) (dBi) @Bm) | @Bm) | (dB)
87.31 30.89 v 6128 | 048 0.98 6078 | -36.00 | 24.78
145.78 30.78 v 5872 | 0.49 0.30 5891 | -36.00 | 22.91
243.24 31.26 N 6769 | 0.52 6.78 6143 | -36.00 | 25.43
343.98 30.51 v 6492 | 053 5.64 5981 | -36.00 | 2381
385.84 30.84 v 6632 | 0.54 6.45 6041 | -36.00 | 24.41
864.67 31.45 v 63.44 | 068 5.72 5840 | -36.00 | 22.40
93.01 32.01 H 6030 | 048 1.64 59.14 | -54.00 | 5.14
146.05 30.25 H 5929 | 0.49 0.38 5940 | -36.00 | 23.40
253.13 30.31 H 65.61 | 0.52 7.22 5891 | -36.00 | 2291
336.44 30.41 H 66.06 | 0.53 5.86 6073 | -36.00 | 2473
647.31 30.93 H 6858 | 0.59 7.17 6200 | -54.00 | 8.00
720.06 30.99 H 6788 | 058 6.30 6216 | -54.00 | 816

Note: The margins of the other spectrum below 1GHz are not exceeding the minimum value of margin, and this part
of the results without recording in the test report.
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Low Channel: Transmitter Spurious Emission above 1GHz (1GHz-12.75GHz)

Reading Cable . Emission o .
Frequency Bevel Antenna S.G. Loss Ant.Gain evel Limit Margin
Polarizati .

(MHz) (dBuv) on (dBm) (dB) (dBi) (dBm) (dBm) (dB)
4804.48 46.08 -48.27 2.64 9.30 -41.60 -30.00 11.60
7328.44 30.76 -57.21 3.11 11.45 -48.87 -30.00 18.87
7430.13 30.78 -67.46 3.09 11.60 -58.95 -30.00 28.95
4804.81 41.68 H -48.51 2.64 9.30 -41.85 -30.00 11.85
7247.10 30.92 H -58.47 3.13 11.34 -50.27 -30.00 20.27
7340.04 40.85 H -60.31 3.11 11.48 -51.95 -30.00 21.95
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High Channel: Transmitter Spurious Emission above 1GHz (1GHz-12.75GHz)

Reading Cable . Emission I .
Frequency el Antenna S.G. Loss Ant.Gain Vel Limit Margin
Polarizati .

(MHz) (dBuv) on (dBm) (dB) (dBi) (dBm) (dBm) (dB)
2564.41 47.62 \% -58.14 1.58 7.93 -51.79 -30.00 21.79
4960.71 45.62 \% -49.21 2.75 9.62 -42.34 -30.00 12.34
7329.01 31.44 \Y -69.37 3.11 11.45 -61.04 -30.00 31.04
2563.87 52.01 H -57.36 1.58 7.93 -51.01 -30.00 21.01
4960.88 41.25 H -47.87 2.75 9.62 -41.00 -30.00 11.00
7246.59 30.75 H -68.90 3.13 11.34 -60.69 -30.00 30.69

Note: 1.The margins of the other spectrum above 1GHz are not exceeding the minimum value of margin, and
this part of the results without recording in the test report.

2. The emission behaviour belongs to narrowband spurious emission.

Conclusion: PASS
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4.7 RECEIVER SPURIOUS EMISSIONS
TEST LIMIT
SPURIOUS EMISSION LIMITS FOR RECEIVERS

Frequency range Maximum power Measurement bandwidth
30MHz to 1GHz -57dBm 100kHz
1GHz to 12.75GHz -47dBm 1MHz

TEST PROCEDURE
Please see the section 5.4.10.2.1
Please see the section 5.4.10.2.2
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TEST RESULTS FOR CONDUCTED METHOD
RECEIVER MODE (Low channel)

BB Keysight Spectrum Analyzer - SweptSA
L [ RF___[s0Q [ sEnsE:INT]

==

ALIGN AUTO

Marker 1 965. 01417139 MHz Avg Type: Log-Pwr PRI D
PNO: Fast L, ) Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 20 dB
NextPeak
10 dBidiv Ref 10.00 dBm -0, R |
Log
Next Pk Right
i |
Next Pk Left

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~ =~
1 _E-Iﬂ]m -70. 711 ém [ [ ]
2 )
3 I ]
4 I ]
5 1 I -
6 ] I
7 ] I
8 ] I
9 I ]
10 I ]
11 [ 1 I -
« I v
MSG STATUS
ru Keys\ght Spectrum Analyzer - Swept SA |i”i|'m'
| RF S0Q  AC | SENSE:INT] ALIGN AUTO |04:47:20PM Sep 18, 2017 PraRSearen
Marker 111.708523617454 GHz ) Avg Type: Log-Pwr
PNO: Fast (5 T1rig: Free Run Avg|Hold:>100/100
.
IFGain:Low Atten: 20 dB
NextPeak
10 dBidiv. Ref 10.00 dBm - |
og
Next Pk Right
|||
Next Pk Left

FUNCTION FUNCTION WIDTH FUNCTION VALUE -

11.708 5 GHz 57. 380 dBm| | 0000 00|

m

1
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(High channel)

B Keysight Spectrum Analyzer - Swept SA =
RF 50 Q AC SENSE:INT] ALIGN AUTO |I]4:48:EI7 PM Sep 19, 2017
Peak Search

Marker 1 525.686522884 MHz Avg Type: Log-Pwr

PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 20 dB
NextPeak
|
Next Pk Right
|
Next Pk Left

MKF, MODE TRC| SCL X v FUNCTION | FUNCTION WIDTH FUNCTIONVALUE _ ~
1 | 52569 MHz| -70870dBm| [ 00000 [ @000 |
2
3 ]
4 ]
5 I -
6 ]
7 ]
8 ]
9 ]
10 ]
11 . [ S S -
3 - ;
MSG STATUS

=SSR
L RE 500 AC SENSE:INT] ALIGN AUTO | 04:47:33PM Sep 19, 2017
Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Mkr1 12.319 9 GHz NextPeak

-57.275 dEmySEE——
Next PK Right
|

Next Pk Left

FUNCTION FUNCTION WIDTH

Note: All the modes have been tested but only the worst data recorded in the report.

Conclusion: PASS
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TEST RESULTS FOR RADIATED METHOD
Low Channel: Receiver Spurious Emission below 1GHz (30MHz-1GHz)

Frequency Rﬁz\Sier:g Antenna S.G. CL?)ZIE Ant.Gain Errcfvs;:)n Limit Margin
(MH2) (dBuv) PO'z:Za“ @Bm) | (dB) (dBi) @Bm) | @Bm) | (dB)
114.35 31.03 N 7223 | 048 1.40 7131 | -57.00 | 1431
176.51 31.66 Y, 7299 | 051 2.88 70.62 | -57.00 | 13.62
229.11 30.26 v 7788 | 052 6.84 7156 | -57.00 | 14.56
496.65 30.21 v 7746 | 056 7.04 7098 | -57.00 | 13.98
664.43 30.09 v 7733 | 059 6.98 7094 | 57.00 | 13.94
879.77 30.60 v 7588 | 0.69 5.87 7070 | 57.00 | 13.70
84.83 32.19 H 70.85 |  0.48 0.54 7079 | -57.00 | 13.79
110.00 31.11 H 7236 | 048 1.40 7144 | 57.00 | 14.44
219.38 30.89 H 7737 | 052 7.38 7051 | -57.00 | 1351
484.72 30.67 H 7717 | 056 6.98 7075 | -57.00 | 13.75
554.48 30.88 H 7975 | 057 6.78 7354 | -57.00 | 16.54
635.53 30.90 H 7842 | 058 7.20 71.80 | -57.00 | 14.80
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High Channel: Receiver Spurious Emission below 1GHz (30MHz-1GHz)

Frequency REZSQQ Antenna S.G CL?)ZIse Ant.Gain Erleiesvseilon Limit Margin
(MH2) (dBuv) PO'irriza“ @Bm) | (dB) (dBi) @Bm) | @Bm) | (dB)
85.67 31.29 v 7012 | 048 0.70 69.90 | -57.00 | 12.90
154.95 31.69 v 7056 | 0.50 0.70 7036 | -57.00 | 13.36
248.67 31.43 N 7644 | 052 7.02 69.94 | -57.00 | 12.94
394.56 30.77 v 7567 | 0.54 6.48 6973 | -57.00 | 12.73
484.28 29.44 v 7683 | 0.56 6.98 7041 | 57.00 | 13.41
894.69 31.01 v 7547 | 0.70 6.18 69.99 | -57.00 | 12.99
109.92 31.04 H 7048 | 048 1.28 69.68 | -57.00 | 12.68
187.72 31.83 H 7494 | 051 4.62 7083 | 57.00 | 13.83
225.05 31.01 H 7933 | 052 7.80 7205 | -57.00 | 15.05
47256 30.60 H 7577 | 055 6.82 6950 | -57.00 | 12.50
501.60 30.72 H 7711 | 056 6.97 7070 | -57.00 | 13.70
724.87 30.79 H 7640 | 058 6.50 7049 | 57.00 | 13.49

Note: The margins of the other spectrum below 1GHz are not exceeding the minimum value of margin, and this part
of the results without recording in the test report.
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Low Channel: Receiver Spurious Emission above 1GHz (1GHz-12.75GHz)

Reading Cable . Emission o .
Frequency Bevel Antenna S.G. Loss Ant.Gain evel Limit Margin
Polarizati
(MH2) (dBuv) or:Z '"| @Bm) | (@@B) (dBi) @Bm) | @Bm) | (dB)
4948.02 28.97 \% -69.39 2.74 9.58 -62.54 -47.00 15.54
4952.56 29.58 H -69.75 2.74 9.60 -62.89 -47.00 15.89
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High Channel: Receiver Spurious Emission above 1GHz (1GHz-12.75GHz)

Frequency R(Egsg;g Antenna S.G CL?)ZISG Ant.Gain ETiesvsei?n Limit Margin
(MHz) (dBuv) PO'zrriza“ @Bm) | (dB) (dBi) @Bm) | @Bm) | (dB)
4979.88 29.84 Y% -66.94 2.76 9.64 -60.06 -47.00 13.06
4913.86 30.20 H -67.70 2.72 9.52 -60.90 -47.00 13.90
Note:

1. The margins of the other spectrum above 1GHz are not exceeding the minimum value of margin, and this
part of the results without recording in the test report.

2. The emission behaviour belongs to narrowband spurious emission.

3. Measurements above show only up to 6 maximum emissions noted, or would be lesser, with “--” remark, if no
specific emission from the EUT are recorded (ie: margin>20dB from the applicable limit) and considered
that’s already beyond the background noise floor.

Conclusion: PASS
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4.8. RECEIVER BLOCKING
ETSI EN300328 SUBCLAUSE 4.3.1.12

This requirement applies to all receiver categories as defined in clause 4.2.3.

Performance Criteria

The minimum performance criterion shall be a PER less than or equal to 10 %. The manufacturer may declare
alternative performance criteria as long as that is appropriate for the intended use of the equipment (see clause
5.4.1.1)).

Receiver Category 1

Table 6 contains the Receiver Blocking parameters for Receiver Category 1 equipment.

Table 6: Receiver Blocking parameters for Receiver Category 1 equipment

Wanted signal mean Blocking signal Blocking Type of blocking
power from companion frequency signal power signal
device (dBm) [{MHz) {dBm)
[see note 2)
2 380
P + 8 dB - o
min 25025 2 w
2 300
P + 6 dB 2330 47 CWw
2 360
25235
25535
25835 -
P + 6 dB ' )
in 268135 7 W
28435
26735

MOTE 1: Py is the minimurn level of wantad signal {in dBm) required to meet the

minimum perfermance critena as defined in clause 4.3.1.12.3 in the absence of
any blocking signal.

MOTE 2: The levels specified are levels in front of the UUT antenna. In case of
conducted measurements, the levels have to be corrected by the actual
antenna assembly gain.

Receiver Category 2
Table 7 contains the Receiver Blocking parameters for Receiver Category 2 equipment.
Table 7: Receiver Blocking parameters receiver category 2 equipment

Wanted signal mean Blocking signal Blocking Type of blocking
power from companion frequency signal power signal
device (dBm) [{MHz) {dBm)
[see note 2)
2 380
Poyp + 8 dB o C\
min 25025 o oW
2 300 - ~
P + 6 dB 25835 -47 CW
MOTE1: Py is the minimum level of the wanted signal (in dBm) required to mast the

minimum performance criteria as defined in clause £.3.1.12.3 in the absence of
any blocking signal.

MOTE 2: The levels specified are levels in front of the UUT antenna. In case of
conducted measurements, the levels have to be corrected by the actual
antenna assembly gain.
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Receiver Category 3
Table 8 contains the Receiver Blocking parameters for Receiver Category 3 equipment.
Table 8: Receiver Blocking parameters receiver category 3 equipment

ZF K &

Attestation of Global Compliance

Wanted signal mean Blocking signal Blocking Type of blocking
power from companion frequency signal power signal
device (dBm) {MHz) {dBm)
[see note 2)
- 2 380 - -
P + 12 dB 25035 -57 CwW
- 2300 - -
Prn + 12 4B 25335 47 W
MOTE 1: Py is the minimum level of the wanted signal (in dBm) required to mast the

minimum perfermance criteria as defined in clause £.3.1.12.3 in the absence of
any blocking signal.
MNOTE 2: The levels specified are levels in frent of the UUT antenna. In case of
conducted measurements, the levels have to be corrected by the actual
anienna assembly gain.

TEST PROCEDURE
1. Please refer to ETSI EN 300 328 clause 5.4.11.1 for the test conditions.
2. Please refer to ETSI EN 300 328 clause 5.4.11.2 for the measurement methods.

TEST RESULTS: (Low channel RX, DUT Mode, Category 2)
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Wanted signal mean : : Blockin Type of _—
. . Blocking Signal . 2 - . Limit Performance
power from companion Frequency(MHz) Signal blocking SR == Result
device(dBm) d y Power(dBm) signal
Pmin (-84)+6 2380 -57 CcwW 10% 0.11%
Pass
Pmin (-84)+6 2503.5 -57 cw 10% 0.08%
Pmin (-84)+6 2300 -47 cw 10% 0.12% Pass
Pmin (-84)+6 2583.5 -47 cwW 10% 0.20%
(High channel RX, DUT Mode, Category 2)
Wanted signal mean Blockin Type of
2 : Blocking Signal ; 2 P : Limit Performance
power from companion Frequency(MHz) Signal blocking == = Result
device(dBm) d 4 Power(dBm) signal
Pmin (-84)+6 2380 -57 cw 10% 0.15%
Pass
Pmin (-84)+6 2503.5 -57 cw 10% 0.14%
Pmin (-84)+6 2300 -47 cw 10% 0.16% P
Pmin (-84)+6 2583.5 -47 cw 10% 0.13%
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APPENDIX A: PHOTOGRAPHS OF THE TEST SETUP
Refer to Attached file (APPENDIX 1).

APPENDIX B: PHOTOGRAPHS OF THE EUT
Refer to Attached file (APPENDIX 1).

----END OF REPORT----
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