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1. VERIFICATION OF CONFORMITY
1.1. PRODUCT DESCRIPTION

Report No.: HK1809111018E

Equipment

MOBILE PHONE

Model Name

W20

Hardware Version

FS330-MB-V0.2C

Software Version

Cellacom_W20 V1.0 20180829

FCCID

2AQ6D-W20

Antenna Type

PIFA Antenna

Antenna Gain

1.0dBi

BT Operation frequency

2.402 GHz to 2.480GHz

Number of Channels

79(For BR/EDR)

Modulation Type

GFSK, 1 /4-DQPSK, 8DPSK

Power Supply

DC3.7V by Battery
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1.2. TABLE OF CARRIER FREQUENCYS

Frequency Band Channel Number Frequency
0 2402MHZ

1 2403MHZ

38 2440 MHZ

2400~2483.5MHZ 39 2441 MHZ
40 2442 MHZ

77 2479 MHZ

78 2480 MHZ
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1.3. RECEIVER INPUT BANDWIDTH

The input bandwidth of the receiver is 1.3MHZ,In every connection one Bluetooth device is the

master and the other one is slave. The master determines the hopping sequence. The slave follows this
sequence. Both devices shift between RX and TX time slot according to the clock of the

master. Additionally the type of connection(e.g. single of multislot packet) is set up at the beginning of the
connection. The master adapts its hopping frequency and its TX/RX timing according to the packet type of the
connection. Also the slave of the connection will use these settings.

Repeating of a packet has no influence on the hopping sequence. The hopping sequence generated

by the master of the connection will be followed in any case. That means, a repeated packet will not

be send on the same frequency, it is send on the next frequency of the hopping sequence.

1.4. EXAMPLE OF A HOPPING SEQUENCY IN DATA MODE
Example of a 79 hopping sequence in data mode:
40,21,44,23,42,53,46,55,48,33,52,35,50,65,54,67
56,37,60,39,58,69,62,71,64,25,68,27,66,57,70,59
72,29,76,31,74,61,78,63,01,41,05,43,03,73,07,75
09,45,13,47,11,77,15,00,64,49,66,53,68,02,70,06

01, 51, 03, 55, 05, 04

1.5. EQUALLY AVERAGE USE OF FREQUENCIES AND BEHAVIOUR

The generation of the hopping sequence in connection mode depends essentially on two input values:

1. LAP/UAP of the master of the connection.

2. Internal master clock

The LAP(lower address part) are the 24 LSB’s of the 48 BD_ADDRESS. The BD_ADDRESS is an
unambiguous number of every Bluetooth unit. The UAP(upper address part) are the 24MSB’s of the
48BD_ADDRESS

The internal clock of a Bluetooth unit is derived from a free running clock which is never adjusted and is never
turned off. For ehavior zation with other units only offset are used. It has no relation to the time of the day. Its
resolution is at least half the RX/TX slot length of 312.5us.The clock has a cycle of about one day(23h30).In
most case it is implemented as 28 bit counter. For the deriving of the hopping sequence the entire. LAP(24
bits),4LSB’s(4bits)(Input 1) and the 27MSB’s of the clock(Input 2) are used. With this input values different
mathematical procedures(permutations, additions, XOR-operations)are performed to generate te Sequence.
This will be done at the beginning of every new transmission.

Regarding short transmissions the Bluetooth system has the following ehavior:

The first connection between the two devices is established, a hopping sequence was generated. For
Transmitting the wanted data the complete hopping sequence was not used. The connection ended.

The second connection will be established. A new hopping sequence is generated. Due to the fact the
Bluetooth clock has a different value, because the period between the two transmission is longer(and it
Cannot be shorter) than the minimum resolution of the clock(312.5us).The hopping sequence will always
Differ from the first one.
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1.6. RELATED SUBMITTAL(S) / GRANT (S)
This submittal(s) (test report) is intended for FCC ID: 2AQ6D-W?20 filing to comply with Section 15.247 of the
FCC Part 15, Subpart C Rules.

1.7. TEST METHODOLOGY
Both conducted and radiated testing was performed according to the procedures in ANSI C63.10 (2013).
Radiated testing was performed at an antenna to EUT distance 3 meters.

1.8. SPECIAL ACCESSORIES
Refer to section 5.2.

1.9. EQUIPMENT MODIFICATIONS
Not available for this EUT intended for grant.
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2. MEASUREMENT UNCERTAINTY

Measurement

Uee Uncertainty NEUED
Transmitter power conducted +0.57 dB (1)
Transmitter power Radiated +2.20 dB (@8]
Conducted spurious emission 9KHz-40 GHz +2.20 dB ()
Occupied Bandwidth +0.01ppm (1)
Radiated Emission 30~1000MHz +4.10dB Q)
Radiated Emission Above 1GHz +4.32dB (1)
Conducted Disturbance0.15~30MHz +3.20dB (@8]

Note: This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=2.
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3. DESCRIPTION OF TEST MODES

NO. TEST MODE DESCRIPTION

Low channel GFSK

Middle channel GFSK

High channel GFSK

Low channel 11 /4-DQPSK

Middle channel 11 /4-DQPSK

High channel 11 /4-DQPSK

Low channel 8DPSK

Middle channel 8DPSK

O 0| N O || W|IN|PF

High channel 8DPSK

=
o

Normal Hopping

Note:

1. All the test modes can be supply by Built-in Li-ion battery, only the result of the worst case was recorded in
the report, if no other cases.

2. For Radiated Emission, 3axis were chosen for testing for each applicable mode.
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4. SYSTEM TEST CONFIGURATION
4.1. CONFIGURATION OF EUT SYSTEM

Configuration:

EUT

Accessory

4.2. EQUIPMENT USED IN EUT SYSTEM

Report No.: HK1809111018E

Item Equipment Model No. ID or Specification Remark

1 MOBILE PHONE W20 2AQ6D-W20 EUT

2 Adapter W20 DC 5.0V 500mA Accessory

3 Battery w20 DC3.7V/ 1000mAh Accessory

4 USB N/A N/A Accessory

5 Earphone N/A N/A Accessory

4.3. SUMMARY OF TEST RESULTS

FCC RULES DESCRIPTION OF TEST RESULT
8§15.247 Peak Output Power Compliant
§15.247 20 dB Bandwidth Compliant
§15.247 Spurious Emission Compliant
§15.209 Radiated Emission Compliant
§15.247 Band Edges Compliant
§15.207 Power Line Conduction Emission Compliant
§15.247 Number of Hopping Frequency Compliant
§15.247 Time of Occupancy Compliant
§15.247 Frequency Separation Compliant
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Report No.: HK1809111018E

Site

Shenzhen HUAK Testing Technology Co., Ltd.

Location

1F, B2 Building, Junfeng Zhongcheng Zhizao Innovation Park, Fuhai Street, Bao'an

District, Shenzhen City, China

Designation Number

CN1229

Test Firm Registration Number : 616276

ALL TEST EQUIPMENT LIST

RF Test Room

Equipment Manufacturer Model Serial Number Calibration Due
Power meter Agilent E4417B HKE-107 Dec. 28, 2018
Power Sensor Agilent E9327A HKE-113 Dec. 28, 2018
RF cable Times 1-40G HKE-034 Dec. 28, 2018
RF automatic control unit Tonscend JS0806-2 HKE-060 Dec. 28, 2018
Spectrum analyzer Agilent N9020A HKE-048 Dec. 28, 2018
(QKEZF_ZC;?)'SHZ) Tonscend 170660 N/A Dec. 28, 2018
Signal generator Agilent N5183A HKE-071 Dec. 28, 2018
Receiver R&S ESCI-7 HKE-010 Dec. 28, 2018
Spectrum analyzer Agilent N9020A HKE-048 Dec. 28, 2018
Preamplifier EMCI EMCO051845SE HKE-015 Dec. 28, 2018
Preamplifier Agilent 83051A HKE-016 Dec. 28, 2018
Loop antenna Schwarzbeck FMZB 1519 B HKE-014 Dec. 28, 2018
Broadband antenna Schwarzbeck VULB 9163 HKE-012 Dec. 28, 2018
Horn antenna Schwarzbeck 9120D HKE-013 Dec. 28, 2018
Antenna Mast Keleto CC-A-4M N/A N/A
Position controller Taiwan MF MF7802 HKE-011 Dec. 28, 2018
Radiated test software Tonscend TZS. ; g SV HKE-082 N/A
(giﬁz‘fi‘gaz) Times 381806-001 N/A N/A
RF cable Times 1-40G HKE-034 Dec. 28, 2018
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6. PEAK OUTPUT POWER
6.1. MEASUREMENT PROCEDURE

For peak power test:
1. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator

2. Set the EUT Work on the top, middle and the bottom operation frequency individually.

3. Use the following spectrum analyzer settings:
1) Span : Approximately five times the 20 dB bandwidth, centered on a hopping channel.

2) RBW > 20 dB bandwidth of the emission being measured.
3) VBW = RBW.

4) Sweep: Auto.

5) Detector function: Peak.

6) Trace: Max hold.
4. Record the maximum power from the Spectrum Analyzer.

Note : The EUT was tested according for compliance ANSI C63.10 (2013) requirements.

6.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)

PEAK POWER TEST SETUP
Spectrum Analyzer

r ~
[
E [
- A
1 @] ©
$
RF Cable

EUT

RF attenuator-
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6.3. LIMITS AND MEASUREMENT RESULT

Report No.: HK1809111018E

Frequency

Peak Power

Applicable Limits

Mode (GH2) dBm) (dBm) Pass or Fail
2.402 -1.000 30 Pass
GFSK 2441 -1.163 30 Pass
2.480 -1.313 30 Pass

Mode Frtzgt;ezr)\cy Pe?ld(BPr(r)\\)Ner Appllcz:télri)l_lmns Pass or Fail
2.402 -2.071 30 Pass
1T /4-DQPSK 2.441 -1.420 30 Pass
2.480 -1.962 30 Pass

Mode Fr(igt:_iezr;cy Pe?IJBPr?]\)Ner Appllczzkélri)l_lmlts Pass or Fail
2.402 -1.975 30 Pass
8DPSK 2.441 -2.225 30 Pass
2.480 -2.397 30 Pass
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GFSK-LCH

Points 10000 Avg Type: Log-Pur
Trig: Free Run AvglHold=>100/100

PHO; Fast |
IFGaln:Low

Vkri 2.40
Ref Offset 1 dB. Mkr1 2.401
Ref 20.00 dBm

Center 2.402000 GHz Span 10.00 MHz|
# X #VBW 3.0 MHz Sweep 1.333 ms (10000 pts)

Msc i Paints changed; all traces cleared

GFSK-MCH

Center Freq 2.441000000 GHz Aug Type: Log-Par

o Trig: Free Run AvglHold>100/100

NO: Fast
IFGain:Low

Ref Offset 1 dB Mkr1 2.440
Ref 20.00 dBm )

CenterFreq|
2441000000 GHz

Center 2.441000 GHz Span 10.00 MHz|
# . #VBW 3.0 MHz Sweep 1.333 ms (10000 pts

GFSK-HCH

Agilent Spectrum Analyzer -
Marker 1 A 2.480066506651 GHz Aug Type: Log-Pur Peak Search

WG Fost ¢ rig: Free Run AvglHold:> 1001100
IFGaln-Low Amten: 30 d8

Ref Offset 1 d8
Ref 20.00 dBm

Center 2.480000 GHz Span 10.00 MHz|
#Res BW 2.0 MHz #VBW 3.0 MHz Sweep 1.333 ms (10000 pts|

s STaTUS

m/4DQPSK-LCH

[ —
Marker 1 A 2.401811481148 GHz Aug Type: Log Pur Peak Search

NOvFast ey Trig:Free Run AvglHeld:> 10000
IFGain:Lows Atten: 30 dB

Ref Offset 1 dB

Mkr1 2.401
Ref 20.00 dBm 2.

Center 2.402000 GHz Span 10.00 MHz|
#Res BW 2.0 MHz #VBW 3.0 MHz Sweep 1.333 ms (10000 pts

m/4DQPSK-MCH

Agilent Spectrum Analyzer -
® T e . -
Marker 1 2.440842484248 GHz Aug Type: Log-Pur 5 Peak Search
FHO

ast e Trig: Free Run AvglHold:> 1001100
IFGaln-Low Amten: 30 d8

Ref Offset 1 d8
Ref 20.00 dBm

Center 2.441000 GHz Span 10.00 MHz|
#Res BW 2.0 MHz #VBW 3.0 MHz 333 ms (10000 pts]

m/4DQPSK-HCH

Agilens Spoctrum Anabyzer -

i 3 N LiGH EEET

Marker 1 A 2.479790479048 GHz Aug Type: Log-Par s Peak Search
ONO: Fast g Trig:Free Run AvglHold:> 100100

IFGain-Low | Atten: 30 4B

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.480000 GHz Span 10.00 MHz|
#Res BW 2.0 MHz #VBW 3.0 MHz Sweep 1.333 ms (10000 pts

Report No.: HK1809111018E
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8DPSK-LCH

Agilent Spoctrum Analyzer - Swept SA

‘Center Freq 2.402000000 GHz Avg Type: Log-Pur Frequency
Tt e Trig: Fres Run AvglHold>100/100
IFGain:Luer n: 30
Ref Offset 1 dB Mkr1
Ref 20.00 dBm

Center 2.402000 GHz Span 10.00 MHz|
# .0 MH: #VBW 3.0 MHz Sweep 1.333 ms (10000 pts)

s L File <PICTURE png> saved

8DPSK-MCH

Agilent Spoctrum Analyzor - Swept SA

Marker 1 2.441133513351 GHz g Type: Log-Par Peak Search
LI TrigiFres Run AvglHold> 100100

IF Gain:Low 30

Ref Offset 1 dB

Ref 20.00 dBm

Center 2.441000 GHz Span 10.00 MHz|
#VBW 3.0 MHz Sweep 1.333 ms (10000 pts

s sTATUS

8DPSK-HCH

[Ty
. ” Peak Search

Marker 1 2.479881488149 GHz Aug Type: Log-Par
PHO: Fost e T1ig: Free Run AvglHold:>100/100

IFGain-Low
Ref Offset 1 dB.
Ref 20.00 dBm

Next Pk Right,

Center 2.480000 GHz Span 10.00 MHz|
#Res BW 2.0 MHz #VBW 3.0 MHz Sweep 1.333 ms (10000 pts)

s STATUS
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7.20DB BANDWIDTH
8.1. MEASUREMENT PROCEDURE

1. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator

2, Set the EUT Work on the top, the middle and the bottom operation frequency individually.

3. Set Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hoping channel
RBW > 1% of the 20 dB bandwidth, VBW > RBW; Sweep = auto; Detector function = peak

4. Set SPA Trace 1 Max hold, then View.

7.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)

RF attenuator« Spectrum Analyzer
r A
[
E [
S
[1 @) ©
t
RF Cable
EUT

7.3. LIMITS AND MEASUREMENT RESULTS

Mode Channel. 20dB Bandwidth [KHZz] Verdict
GFSK LCH 827.9 PASS
GFSK MCH 829.9 PASS
GFSK HCH 830.1 PASS
m/4DQPSK LCH 1.124 PASS
m/4DQPSK MCH 1.124 PASS
m/4DQPSK HCH 1.119 PASS
8DPSK LCH 1.128 PASS
8DPSK MCH 1.131 PASS
8DPSK HCH 1.142 PASS
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Agilent Spoctrum Analyzer - Decupind BW

Center Freq 2.402000000 GHz Center Freq: 2402000000 GHz

GFSK-LCH

31
Radio Std: None Frequency
Trig: Free Run

AvglHold>10110
==
#IFGainiLow 2048

Radio Device: BTS

Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz Sweep 3.2ms

Total Power 5.05 dBm
846.10 kHz

-588 Hz OBW Power
827.9 kHz x dB

99.00 %
-20.00 dB

STATUS

Agilent Spoctrum Analyzoer - Occupiod BW

Center Freq 2.441000000 GHz

FFGalniLow

GFSK-MCH

041325 Sep 20, 2015
: 2441000000 GHz Radio Std: None Fraguency
AvglHold>10/10

Radio Device: BTS

Ref 20.00 dBm

Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth

Span 3 MHz|
#VBW 100 kHz Sweep 3.2ms

Total Power 4.0 dBm

844.33 kHz

Transmit Freq Error
x dB Bandwidth

-1.172 kHz
829.9 kHz xdB

OBW Power 99.00 %

-20.00 dB8

sTATUS

Agilent Spectrum Analyzer - Dccupied BW

Center Freq 2.480000000 GHz

GFSK-HCH

EFEED

Radie Std: Frequency

Center Freq: 2480000000 GHz
AvglHold> 1010

SIFGainLow Radio Device: BTS

Ref 20.00 dBm

ICenter 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

CenterFreq
2.480000000 GHz

Span 3 MHz

#VBW 100 kHz Sweep 3.2ms

Total Power 4.92 dBm
837.30 kHz

-2.680 kHz OBW Power
830.1 kHz x dB

99.00 %
-20.00 dB

STaTuS

m/4DQPSK-LCH

Agilent Spectrum Analyzer - Occupied BW

2000000 GHz

AFGalnLow

Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

L4165 Sep

dio Std: None Freguency

2.402000000 GHz
AvglHeld=>1010
Radio Device: BTS

CenterFreq
2,402000000 GHz

Span 3 MHz
#VBW 100 kHz Sweep 3.2ms

Total Power 4.29 dBm

1.0831 MHz

Transmit Freq Error

x dB Bandwidth

-13.958 kHz
1.124 MHz x dB

OBW Power 99.00 %

-20.00 dB

STatus

Agilent Spectrum Analyzer - Dccupied BW

Center Freq 2.441000000 GHz

m/4DQPSK-MCH

s I 4144 P S 20, 2018
Center Freq: 2.441000000 GHz Radie Std: Nene Frequency

Trig: Free Ru AvglHold> 1010
#Atten: 20 4B

S GolnLaw Radio Device: BTS

Ref 20.00 dBm

Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.0823 MHz

Transmit Freq Error

x dB Bandwidth

#VBW 100 kHz Sweep 3.2ms

Total Power 4.35 dBm

-13.528 kHz OBW Power
1.124 MHz x dB

99.00 %
-20.00 dB

wsa i File <PICTURE png> saved STATUS

m/4DQPSK-HCH

Agilent Spectrum Analyzer - Occupied BW

Center Freq 2.480000000 GHz

AFGalnLow

Ref 20.00 dBm

Occupied Bandwidth

Center Freq: 2.480000000 GHz
Trig: Free Run AvglHeld=>1010
HAtten: 20 d8

04:14:58FM Sep 20, 2018

Radio Std: None Freguency

Radio Device: BTS

Span 3 MHz
#VBW 100 kHz Sweep 3.2ms

Total Power 3.54 dBm

1.0816 MHz

Transmit Freq Error

x dB Bandwidth

-11.901 kHz
1.119 MHz x dB

OBW Power 99.00 %

-20.00 dB

STatus
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Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

‘Center Freq 2.402000000 GHz

==
#IFGainiLow

1.0707 MHz

-4.240 kHz
1.128 MHz

eq: 2402000000 GHz
o0 Run AvglHold>10110

Span 3 MHz,
#VBW 100 kHz Sweep 3.2ms

Total Power 4.51 dBm

OBW Power

99.00 %
x dB

-20.00 dB

STATUS

Frequency

Agilent Spoctrum Analyzoer - Occupiod BW
R

Center Freq 2.441000000 GHz

==
FFGalniLow

Ref 20.00 dBm

Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.0674 MHz

-4.877 kHz
1.131 MHz

Transmit Freq Error

x dB Bandwidth

8DPSK-MCH

441000000 GHz

AvglHold>10110

#VBW 100 kHz

Total Power

OBW Power
x dB

41604 P8 Sep 20, 2018
Radio Std: None Frequency

Radio Device: BTS

Span 3 MHz|
Sweep 3.2 ms

4.33 dBm

99.00 %
-20.00 dB

sTATUS

Agilent Spoctrum Analyzer - Decupied BW

8DPSK-HCH

Center Freq 2.480000000 GHz

Ref 20.00 dBm

Center 2.48 GHz
#Res BW 30 kHz

Occupled Bandwidth
1.0728 MHz

-3.534 kHz
1.142 MHz

Transmit Freq Error

x dB Bandwidth

el
#IFGainiLow

Center Freq: 2480000
Trig: Free Run

000 GFz Frequency
AvglHold> 10110
HAtten: 20 4B

Span 3 MHz
#VBW 100 kHz

Sweep 3.2ms

Total Power 4.04 dBm

OBW Power
x dB

99.00 %
-20.00 dB

STATUS
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8. CONDUCTED SPURIOUS EMISSION

8.1. MEASUREMENT PROCEDURE

1. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator
2. Set the EUT Work on the top, the Middle and the bottom operation frequency individually.
3. Set the Span = wide enough to capture the peak level of the in-band emission and all spurious emissions
from the lowest frequency generated in the EUT up through the 10th harmonic.
RBW = 100 kHz; VBW > RBW; Sweep = auto; Detector function = peak.
4. Set SPA Trace 1 Max hold, then View.
Note: The EUT was tested according for compliance ANSI C63.10 (2013) requirements. Owing to satisfy the
requirements of the number of measurement points, we set the RBW=1MHz, VBW >RBW, scan up through
10th harmonic, and consider the tested results as the worst case, if the tested results conform to the
requirement, we can deem that the real tested results(set the RBW=100KHz, VBW >RBW) are conform to the
requirement.

8.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)

The same as described in section 8.2
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8.3. MEASUREMENT EQUIPMENT USED

The same as described in section 6

8.4. LIMITS AND MEASUREMENT RESULT

LIMITS AND MEASUREMENT RESULT

Measurement Result

Applicable Limits
Test Data Criteria

In any 100 KHz Bandwidth Outside the

frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency
power that is produce by the intentional radiator
shall be at least 20 dB below that in 100KHz
bandwidth within the band that contains the highest Refer Test Graph PASS
level of the desired power.

In addition, radiation emissions which fall in the
restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified
in815.209(a))
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GFSK-LCH

Agilont Spoctrum Analyzer -

Avg Type: Log-Pur
AvglHold: 10/10

‘Start Freq 30.000000 MHz

Trig: Free Run
Atten: 30 dB

Ref Offset 1 dB.
Ref 20.00 dBm

sl e

| T P T vatATAR

Stop 1.0000 GHz

#VBW 300 kHz Sweep 92.73 ms (1001 pts)

WFA MOOE TRC 51 FUNCTION _ FUNCTION WiDTH FUNCTION VALUE

SSoounnnwns

STATUS

Frequency

‘Start Freq 1.000000000 GHz
PHO:

: Fas
IFGain:Low

® Trig: Fres Run
Atten: 30 B

GFSK-LCH

Avg Type: Log-Pwn Frequency
AvglHold: 10/10

Ref Offset 1 d8.
Ref 20.00 dBm

1

| R

Start 1.000 GHz
#Res BW 100 kHz

MFA MODE TRC ST

SSoounnnwm -

#VBW 300 kHz

e

Stop 10.000 GHz,
Sweep 860.1ms (1001 pts)

FUNCTION | FUNCTION WIDTH

GFSK-LCH

Avg Type: Log-Pur
AvalHold: 1010

Marker 1 24.760000000000 GHz
P

0: Fasi -
IFGaln-Low

Ref Offset 1 dB
Ref 20.00 dBm

U N P
et s -

Stop 25.000 GHz|

Start 10.000 GHz
Sweep 1434 s (1001 pts)

H#Res BW 100 kHz #VBW 300 kHz

INETON WD 1 FUNCTON VALUE

Pesk Search

Next Pk Right

Agilert Spectrum Analyzer -
Start Freq 30.000000 MHz

PHO: Fast Ly
IFGain:Lows

Ref Offset 1 dB.
Ref 20.00 dBm

GFSK-MCH

Avg Type: Log-Pwr Freguency
AvglHeld>10/10

Trig: Free Run
Arten: 30 dB

StartFreq
30000000 MHz|

Stop 1.0000 GHz
Sweep 92.73ms (1001 pts)

FUNCTION W

GFSK-MCH

Sla Freq 1.000000000 GHz Aug Type: Log-Par
AvglHold> 10110

PHO: Fst ¢
IFGain-Low

Ref Offset 1 dB.
Ref 20.00 dBm

1

PR SN PP

o A SO

Stop 10.000 GHz|
Sweep 860.1ms (1001 pts)

Start 1.000 GHz
#Res BW 100 kHz #VBW 300 kHz

FUNCTION INETION WD TH

Frequency

StartFreq)
1.000000000 GHz

Marker 1 24.820000000000 GHz
PHO: a3t Ly
IFGain:Lowe

Ref Offset 1 dB
Ref 20.00 dBm

GFSK-MCH

Aug Type: Log-Pwr Peak Search

Trig: Free Run AvglHold>10/10

Next Pk Right]

Stop 25.000 GHz
Sweep 1.434 s {1001 pts)
vALLE

UNCTION | FUNCTION:
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GFSK-HCH

Agilent Spoctrum Analyzer - Swopt SA

Avg Type: Log-Pur

Marker 1 820.550000000 MHz
AvglHold>10/10

Trig: Free Run
Atten: 30

Ref Offset 1 dB.
Ref 20.00 dBm

Next Pk Right|

1

e e e L

Stop 1.0000 GHz/
Sweep 92.73 ms (1001 pts))

FUNCTION VALUE

#VBW 300 kHz

FUNCTION _ FUNCTION WiDTH

STATUS

GFSK-HCH

Agilent: Spoctrum Analyzor - Swept SA

Avg Type: Log-Pur

play Line -22.13 dBm
AvaiHoldo 070

RO: Tast o TrigiFree Run
IFGain-Low 30

Ref Offset 1 d8.
Ref 20.00 dBm

]

oo i bt
bttt ot it

Start 1.000 GHz
#Res BW 100 kHz #VBW 300 kHz

FUNCTION | FUNCTION WIDTH

@
ool

SSoounnnwns

Stop 10.000 GHz,

FUNCTION VLU

sTATUS

g

GFSK-HCH

Avg Type: Log-Pwr Peak Search
AvglHold> 100

Marker 1 24.835000000000 GHz

Fast Ly
IFGaln-Low

Mkr1

Ref Offset 1 dB
Ref 20.00 dBm

Next Pk Right|

Stop 25.000 GHz|
Sweep 1434 s (1001 pts)

STaTUS

m/4DQPSK-LCH

[ —
‘Start Freq 30.000000 MHz Aug Type: Log Pur
PHO: Fast —+- Trig: Free Run Avg|Hold: 1010

IFGaln-Low Arten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

e A B e

StartFreq
30000000 MHz|

D

Stop 1.0000 GHz

#VBW 300 kHz

Sweep 92.73ms (1001 pts)

wsa 1File <PICTURE png> saved STATUS.

m/4DQPSK-LCH

Aug Type: Log-Pwr Frequency

‘Start Freq 1.000000000 GHz
PHO: Fa AvglHold: 10110

st~
IFGaln-Low

Ref Offset 1 dB
Ref 20.00 dBm

StartFreq
1.000000000 GHz|

e A AN A e b e s T

i

Stop 10.000 GHz|

#VBW 300 kHz Sweep 860.1 ms (1001 pts)

STaTUS

m/4DQPSK-LCH

Agilent Spectrum Analyzer -

‘Start Freq 10.000000000 GHz
== Y Trig: Free Run

0: Fast Ly
IF Galn:Lowe Atten: 30 4B

Avg Type: Log-Pur
AvalHold> 10110

Ref Offset 1 dB.
Ref 20.00 dBm

Start 10.000 GHz

H#Res BW 100 kHz #VBW 300 kHz Sweep 1

FUNCTION w0

Frequency

Mkr1
4

StartFreq
10.000000000 GHz

Stop 25.000 GHz
1434 5 (1001 pts))

STaTus
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m/4DQPSK-MCH m/4DQPSK-MCH

Start Freq 30.000000 MHz Avg Type: Log-Pur AT Start Freq 1.000000000 GHz Avg Type: Log-Pur Frequency
NO: > Trig: Fres Run AvglHold: 10110 MOt fast e Trig:Fres Run AvglHold: 10110

:
IFGain:Low

Ref Offset 1 dB. L I Ref Offset 1 d8.
Ref 20.00 dBm a Ref 20.00 dBm

i, S BV I EETT) SV ST R, T ST
PR NPT PPV T A il (A sl A TR B g terbdanirss i bl it oot

Stop 1.0000 GHz Start 1.000 GHz Stop 10.000 GHz
#VBW 300 kHz Sweep 92.73 ms (1001 pts) { #Res BW 100 kHz #VBW 300 kHz Sweep 260.1 ms (1001 pts))
FUNCTION FUNCTION WIDTH FUNCTION VALUE C MKA MODE TRC SCL X FUNCTION FUNCTION WO TH FUNCTION WaLUE A

| I L mn_zmm_m_——

N 590 GHz 56,022 dB

e : ot e —

— - —

— e e ———

— 7 | A A

B

— S S —

— 10 I S
I L _______________________________________FE

> ¢
wec sraTus wec SaTus

m/4DQPSK-MCH m/4DQPSK-HCH

Marker 1 24.865000000000 GHz Aug Type: Log-Pur Marker 1 24.805000000000 GHz Aug Type: Log-Pur
RO Fast —e= T7IG: AvglHeld: 10/10 RALLINN Trig: Fres Run AvalHold: 60

IFGainct :30 dB FGain:d ow
Ref Offset 1 dB Mkr1 2 z Ref Offsst 1 4B
Ref 20.00 dBm ] Ref 20.00 dBm

Next Pk Right, Next Pk Right]

T P

Start 10.000 GHz Stop 25.000 GHz| Start 10.000 GHz ‘Stop 25.000 GHz
#Res BW 100 kHz Sweep 1.434 s (1001 pts)| #Res BW 100 kHz Sweep 1.434 s (1001 pts)

FUNCTION INETION WD TH INCTION VALUE IR WODE THC SCL UNCTION | FUNCTION FUNCTION VALUE_ ~

1
2

Start Freq 1.000000000 GHz Aug Type: Log-Pur e Marker 1 24.805000000000 GHz Avg Type: Log-Par Peak Search
Fast = T AvglHald: 10/10 e rast oee Trig:Fres Run AvglHold: 10/10

IFGain-Low_ 3 B IFGain:l ows

Ref Offset 1 B Kr2 1. z Ref Offset 1 d8
Ref 20.00 dBm 41 } Ref 20.00 dBm

Next Pk Right]

StartFreq)
1.000000000 GHz

N s et

Stop 10.000 GHz| art 10. Stop 25.000 GHz
#VBW 300 kHz Sweep 860.1ms (1001 pts) o Sweep 1.434 s {1001 pts)

FUNCTION INETION WD TH FUNCTION v Z UNCTION | FUNCTION: FUNCTION VALUE
1
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Marker 1 880.690000000 MHz

8DPSK-LCH

Avg Type: Log-Pur
AvglHold>10110

" Trig: Free Run
n: 30

NO: Fast Ly,
IFGaln:Low

Ref Offset 1 dB.
Ref 20.00 dBm

Next Pk Right|

| YR MU S &Y PN

Stop 1.0000 GHz/
Sweep 92.73 ms (1001 pts))

FUNCTIONVALLE &

#VBW 300 kHz

FUNCTION _ FUNCTION WiDTH

WFA MOOE TRC 51

SSoounnnwns

STATUS

Display Line -23.12 dBm

o)

PHO: T Trig: Free Run
IFGain:Low 30

Avg Type: Log-Pur
AvglHold>10/10

8DPSK-LCH

Display

Ref Offset 1 d8.
Ref 20.00 dBm

'E

g 51739 dBm
2404 GHz. 118 dBm |

FUNCTION

Stop 10.000 GHz,
Sweep 860.1ms (1001 pts)

FUNCTION WO TH FUNCTION VLU

sTATUS

8DPSK-LCH

Avg Type: Log-Pur Peak Search

Marker 1 24.850000000000 GHz
AvglHold> 10110

PRO: Fost 1
FGain: e
Ref Offset 1 dB Mkr1 24.
Ref 20.00 dBm -44

Next Pk Right,

Stop 25.000 GHz|
Sweep 1434 s (1001 pts)

FUNCTION VALUE

Start 10.000 GHz
#Res BW 100 kHz #VBW 300 kHz

FUNCTION INETION WD TH

Marker 1 882.630000000 MHz
PHO: Fast
IFGain:Lowe

Trig: Free Run

Ref Offset 1 dB
Ref 20.00 dBm

fromes it

#VBW 300 kHz

UNCTION

8DPSK-MCH

P Peak Search
AvalHold>10/10

Next Pk Right]

'1

St gy - 0t s e b g s

Stop 1.0000 GHz
Sweep 92.73ms (1001 pts)

UNCTION

Avg Type: Log-Pur
AvglHold>10110

Display Line -22.48 dBm

PHO: Fost Trig: Free Run

IFGain-Low

Ref Offset 1 dB.
Ref 20.00 dBm

%

S T WY LS Display Line|
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|y

Stop 10.000 GHz|

Start 1.000 GHz
Sweep 860.1ms (1001 pts)

#Res BW 100 kHz #VBW 300 kHz

Marker 1 24.820000000000 GHz
PHO: a3t Ly
IFGain:Lowe

Trig: Free Run

Ref Offset 1 d8
Ref 20.00 dBm

e P e

Start 10.000 GHz

#Res BW 100 kHz #VBW 300 kHz

Aug Type: Log-Pwr Peak Search
AvalHod>10/10

Mkr1

Next Pk Right]

—~
it g

Stop 25.000 GHz,
Sweep 1.434 s (1001 pts)
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8DPSK-

Agilent Spoctrum Analyzer - Swept SA
& .

Marker 1 799.210000000 MHz
P

Ref Offset 1 dB.
Ref 20.00 dBm

Start 30.0 MHz

#Res BW 100 kHz #VBW 300 kHz

HCH

Avg Type: Log-Pur
AvglHeld>10110

Stop 1.0000 GHz/
Sweep 92.73 ms (1001 pts))

i)
4

MFA MIOE TR

FUNCTION

FUNCTION WIDTH FUNCTIONVALLE &

STATUS

Agilent Spoctrum Analyzor - Swept SA
R

= splay Line -23.86 dBm
PHO: Fast L)
IF Gain:Low
Ref Offset 1 dB
Ref 20.00 dBm

FERERRY P

#Res BW 100 kHz #VBW 300 kHz

Trig: Free Run
30

T

8DPSK-HCH

Avg Type: Log-Pur
AvglHold> 10/10

I B

Stop 10.000 GHz,
Sweep 860.1ms (1001 pts)

WEA MODE TRC SCL
[f]

SSoounnnwm -

FUNCTION | FUNCTION WIDTH FUNCTION vALUE &

]

sTATUS

8DPSK-HCH

Agilent Spoctrum Analyzer - Swept SA

Marker 1 24.835000000000 GHz
PRO:Tast Ly TriG: Fré Run
FGainlww _ Atten:30 d5

Ref Offset 1 dB

Ref 20.00 dBm

R S —
T i it

Start 10.000 GHz

#Res BW 100 kHz #VBW 300 kHz

FUNCTION

Avg Type: Log-Pur
AvglHold>10110

Ao

Stop 25.000 GHz|
Sweep 1434 s (1001 pts)
T

FUNCTION wDTH HVALIE &

NextPeak
Next Pk Right,

Peak Search
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9. RADIATED EMISSION
9.1. MEASUREMENT PROCEDURE

1. The EUT was placed on the top of the turntable 0.8 or 1.5 meter above ground. The phase center of the
receiving antenna mounted on the top of a height-variable antenna tower was placed 3 meters far away
from the turntable.

2. Power on the EUT and all the supporting units. The turntable was rotated by 360 degrees to determine
the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four meters above
ground to find the maximum emissions field strength of both horizontal and vertical polarization.

4. For each suspected emissions, the antenna tower was scan (from 1 M to 4 M) and then the turntable was
rotated (from O degree to 360 degrees) to find the maximum reading.

5. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified bandwidth
under Maximum Hold Mode.

6. For emissions above 1GHz, use 1MHz VBW and RBW for peak reading. Then 1IMHz RBW and 10Hz
VBW for average reading in spectrum analyzer. Place the measurement antenna away from each area of
the EUT determined to be a source of emissions at the specified measurement distance, while keeping
the measurement antenna aimed at the source of emissions at each frequency of significant emissions,
with polarization oriented for maximum response. The measurement antenna may have to be higher or
lower than the EUT, depending on the radiation pattern of the emission and staying aimed at the emission
source for receiving the maximum signal. The final measurement antenna elevation shall be that which
maximizes the emissions. The measurement antenna elevation for maximum emissions shall be restricted
to a range of heights of from 1 m to 4 m above the ground or reference ground plane.

7. When the radiated emissions limits are expressed in terms of the average value of the emissions, and
pulsed operation is employed, the measurement field strength shall be determined by averaging over one
complete pulse train, including blanking intervals, as long as the pulse train does not exceed 0.1 seconds.
As an alternative (provided the transmitter operates for longer than 0.1 seconds) or in cases where the
pulse train exceeds 0.1 seconds, the measured field strength shall be determined from the average
absolute voltage during a 0.1 second interval during which the field strength is at its maximum values.

8.1f the emissions level of the EUT in peak mode was 3 dB lower than the average limit specified, then
testing will be stopped and peak values of EUT will be reported, otherwise, the emissions which do not
have 3 dB margin will be repeated one by one using the quasi-peak method for below 1GHz.

9. For testing above 1GHz, the emissions level of the EUT in peak mode was lower than average limit (that
means the emissions level in peak mode also complies with the limit in average mode), then testing will
be stopped and peak values of EUT will be reported, otherwise, the emissions will be measured in
average mode again and reported.

10. In case the emission is lower than 30MHz, loop antenna has to be used for measurement and the

recorded data should be QP measured by receiver. High - Low scan is not required in this case.
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9.2. TEST SETUP
RADIATED EMISSION TEST-SETUP FREQUENCY BELOW 30MHZ

| | RX Antenna
Il 3m |

Metal Full Soldered Ground Plane

~—Jool
06 - _
Spectrum Analyzer / Receiver

System Simulator

RADIATED EMISSION TEST SETUP 30MHz-1000MHz

RX Antenna

Ant. feed
point

3m —’l

T

 ;
Metal Full Soldered Ground Plane

4 [~-~—]
Spectrum Analyzer / Receiver

System Simulator

RADIATED EMISSION TEST SETUP ABOVE 1000MHz

Ant, feed
! '
S _— "~ r——
|-« e D’C 1-4m

==

Spectrum Analyzer / Receiver

System Simulator
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9.3. LIMITS AND MEASUREMENT RESULT
15.209(a) Limit in the below table has to be followed

Report No.: HK1809111018E

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
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9.4. TEST RESULT
RADIATED EMISSION BELOW 30MHZ

No emission found between lowest internal used/generated frequencies to 30MHz.

RADIATED EMISSION BELOW 1GHZ
RADIATED EMISSION TEST- (30MHZ-1GHZ) -HORIZONTAL

669 dBu¥/m
Limit: —_—
Margin:
b
X
2
X i 5
27 Y
1 i
-13
30.000 127.00 224.00 321.00 418.00 h15.00 61Z2.00 F09.00 80600 1000.00 MH=z
. . Antenna| Table
Freq. Readin Factor |Measurement| Limit | Over -
No.| MK d ° Detector| Height | Degree Comment
’ MHz dBuV dB/m dBuV/m dBuVim| dB cm degree
1 47.7833 10.81 11.39 22.20 40.00 |-17.80| peak
2 144.7833 | 16.74 14.04 30.78 43.50 |-12.72| peak
3| * | 198.1333 | 28.15 11.91 40.08 43.50 |-3.44 | peak
4 264.4166 | 20.28 9.35 29.63 46.00 |-16.37| peak
5 306.4500 | 12.55 15.84 28.39 46.00 |-17.61| peak
6 390.5167 | 17.56 19.01 36.57 46.00 | -9.43 | peak

RESULT: PASS
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RADIATED EMISSION TEST- (30MHZ-1GHZ) -VERTICAL
66.9 dBu¥/m
Limit: —_—
Margin:
5
13
30.000 127.00 224.00 321.00 418.00 515.00 b12.00 709.00 806.00 1000.00 MHz
. . Antenna| Table
Freq. Readin Factor |Measurement| Limit | Over -
No.| MK a ° Detector | Height | Degree Comment
’ MHz dBuV dB/m dBuV/m dBuV/m dB cm degree
111 47.7833 25.85 8.39 34.24 40.00 | -5.76 | peak
2 144.7833 | 22.15 15.23 37.38 43.50 |-6.12 | peak
3] * | 198.1333 | 30.73 9.47 40.20 43.50 | -3.30 | peak
4 264.4166 | 21.88 14.34 36.22 46.00 |-9.78 | peak
5 390.5167 | 13.32 19.01 32.33 46.00 |-13.67| peak
6 768.8167 3.57 26.89 30.46 46.00 |-15.54| peak

RESULT: PASS
Note: 1. Factor=Antenna Factor + Cable loss, Margin=Measurement-Limit.

2. The “Factor” value can be calculated automatically by software of measurement system.
3. All test modes for different EUT are pre-tested. The low channel for GFSK mode is the worst case

and recorded in the report.
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RADIATED EMISSION TEST- (ABOVE 1GHZ)

Frequency Emission Level Limits Margin Detector

(MHz) (dBuV/m) (dBuV/m) (dB) Type comment
Low Channel (2402 MHz)

4804 51.42 74 -22.58 Pk Vertical

4804 36.36 54 -17.64 AV Vertical

4804 50.17 74 -23.83 Pk Horizontal

4804 38.42 54 -15.58 AV Horizontal
Mid Channel (2441 MHz)

4882 52.45 74 -21.55 Pk Vertical

4882 38.22 54 -15.78 AV Vertical

4882 51.36 74 -22.64 Pk Horizontal

4882 37.49 54 -16.51 AV Horizontal
High Channel (2480 MHz)

4960 50.05 74 -23.95 pk Vertical

4960 35.16 54 -18.84 AV Vertical

4960 50.35 74 -23.65 pk Horizontal

4960 40.49 54 -13.51 AV Horizontal

RESULT: PASS
Note:
1. 1GHz~25GHz:(Scan with GFSK, 1/4-DQPSK,8DPSK, the worst case is GFSK Mode, No
recording in the test report at least have 20dB margin)

2. Margin = Emission Level - Limit
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10. BAND EDGE EMISSION

10.1. MEASUREMENT PROCEDURE
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1. The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100kHz.The video bandwidth is set to 300kHz.

2. Transmitter set to the normal hopping mode at 2.4 and 2.4835 GHz.

10.2. TEST SET-UP

Radiated same as 10.2

Conducted set up

EUT

cable

Spectrum analyzer
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10.3. RADIATED TEST RESULT

Frequency Emission Level Limits Margin Detector
(MHZz) (dBuV/m) (dBuV/m) (dB) Type Comment
GFSK
2399.9 37.68 74 -36.32 peak Vertical
2399.9 37.89 54 -16.11 AVG Vertical
2399.9 40.49 74 -33.51 peak Horizontal
2399.9 38.48 54 -15.52 AVG Horizontal
2483.6 37.14 74 -36.86 peak Vertical
2483.6 38.78 54 -15.22 AVG Vertical
2483.6 52.22 74 -21.78 peak Horizontal
2483.6 42.95 54 -11.05 AVG Horizontal
/4-DQPSK
2399.9 37.85 74 -36.15 peak Vertical
2399.9 37.89 54 -16.11 AVG Vertical
2399.9 40.67 74 -33.33 peak Horizontal
2399.9 38.80 54 -15.20 AVG Horizontal
2483.6 37.16 74 -36.84 peak Vertical
2483.6 38.75 54 -15.25 AVG Vertical
2483.6 52.17 74 -21.83 peak Horizontal
2483.6 43.21 54 -10.79 AVG Horizontal
8DPSK
2399.9 38.00 74 -36.00 peak Vertical
2399.9 37.66 54 -16.34 AVG Vertical
2399.9 40.69 74 -33.31 peak Horizontal
2399.9 38.46 54 -15.54 AVG Horizontal
2483.6 37.30 74 -36.7 peak Vertical
2483.6 38.92 54 -15.08 AVG Vertical
2483.6 52.43 74 2157 peak Horizontal
2483.6 42.84 54 -11.16 AVG Horizontal

RESULT: PASS
Note: The other modes radiation emission have enough 20dB margin.

Margin = Emission Level — Limit
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Agilent Spectrum Analyzer - Swept Sh

‘Start Freq 2.310000000 GHz
T

Ref Offset 1 dB.
Ref 20.00 dBm

Start 2.31000 GHz
#Res BW 100 kHz

GFSK/LCH/No Hop

Avg Type: Log-Pwr Frequency
AvglHold: 1010

Auto Tune,

e b e bl e bk i bt

Stop 2.40500 GHz
Sweep 9.133 ms (1001 pts))

FUNCTION __FUNCTION wiDTH

#VBW 300 kHz

GFSK/HCH/ No Hop

Agilent Spectrum Analyzer - Swept SA

Display Line -21.99 dBm

PHO: Fast Ly 3
IF G aln-Low Arten: 30 dB

Ref Offset 1 dB.
Ref 20.00 dBm

g Type:Log-Pr
AvalHold=10/10

Stop 2.51000 GHz
Sweep 3.200 ms (1001 pts)

UNCTION | FUNCTION WOTH FUNCTION VaLLE

Agilent Spectrum Analyzer - Swept Sh

Start Freq 2.310000000 GHz
P

Ref Offset 1 dB.
Ref 20.00 dBm

Avg Type: Log-Pwr Frequency
AvglHold: 1010

Auto Tune,

Stop 2.40500 GHz
Sweep 9.133 ms (1001 pts))

FUNCTION __FUNCTION wiDTH FUNCTION VALLE

Agilent Spectrum Analyzer - Swept SA

‘Start Freq 2.477000000 GHz
PHO: Fast

Ref Offset 1 dB.
Ref 20.00 dBm

fast o= Trig:Fres Run
WFGaln-Low ___Atten: 30 8

Ay Type:LogPwr Frequency
AvglHold: 10/10

Auto Tune

Stop 2.51000 GHz
Sweep 3.200 ms (1001 pts)

FUNCTION | FUNCTION WADTH:

Agilent Spectrum Analyzer -

‘Start Freq 2.310000000 GHz
i

Ref Offset 1 dB
Ref 20.00 dBm

NO: Fast =
IFGaln-Low

Aug Type: Log-Pwr Frequency
AvglHold: 1010

StartFreq
2310000000 GHz|

Stop 2.40500 GHz
Sweep 9.133 ms (1001 pts))

FUNCTION INETION WD TH

STaTUS

#VBW 300 kHz

0 F Trig: Free Run
IF Galn:Lowe Atten: 30 4B

Avg Type: Log-Pur
AvalHold> 10110

Display Line|
-2281 dBm
Off|

Stop 2.51000 GHz
Sweep 3.200 ms (1001 pts)

JNETIGN | FUNCTIN WA

STaTus
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8DPSK/LCH/No Hop

Agilent Spoctrum Analyzer - Swept SA
& .

Avg Type: Log-Pur
AvglHeld>10110

Ref Offset 1 dB.
Ref 20.00 dBm

Stop 2.40500 GHz
Sweep 9.133 ms (1001 pts))

FUNCTION _ FUNCTION WiDTH FUNCTION VALUE

f Graticule
. off

Display Line
dBm
Off|

wse STATUS

Agilent Spoctrum Analyzor - Swept SA
R

Display Line -22.49 dBm

Ref Offset 1 d8.
Ref 20.00 dBm

8DPSK/HCH/No Hop

Avg Type: Log-Pur
B Trig: Free Run AvglHold> 10/10
Atten: 30

Stop 2.51000 GHz

#VBW 300 kHz Sweep 3.200 ms (1001 pts)

FUNCTION | FUNCTION WIDTH FUNCTION VLU

Note: All modes were tested, only the worst case record in the report.
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11. NUMBER OF HOPPING FREQUENCY
11.1. MEASUREMENT PROCEDURE
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1. Place the EUT on the table and set it in transmitting mode.

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

3. Set the spectrum analyzer Start = 2.4GHz Stop = 2.4835GHz

4. Setthe Spectrum Analyzer as RBW>=1%span, VBW>=RBW.

11.2. TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)
Same as described in section 8.2

11.3. MEASUREMENT EQUIPMENT USED
The same as described in section 6

11.4. LIMITS AND MEASUREMENT RESULT

Mode Channel.

Number of Hopping Channel

Verdict

GFSK Hop 79

PASS

Note: All modes were tested, only the worst case record in the report.

Test Graph

Agilent Spectrum Analyzer - Swept SA

RF S0Q  AC

ALIGN AUTD

- =
Marker 2 2.479889000000 GHz
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12. TIME OF OCCUPANCY (DWELL TIME)
12.1. MEASUREMENT PROCEDURE

The EUT shall have its hopping function enabled. Use the following spectrum analyzer settings:

1. Span: Zero span, centered on a hopping channel.

2. RBW shall be<cchannel spacing and where possible RBW should be set >> 1 /T, where T is the expected
dwell time per channel.

3. Sweep: As necessary to capture the entire dwell time per hopping channel; where possible use a video
trigger and trigger delay so that the transmitted signal starts a little to the right of the start of the plot. The
trigger level might need slight adjustment to prevent triggering when the system hops on an adjacent channel.
4. Detector function: Peak. Trace: Max hold.

5. Use the marker-delta function to determine the transmit time per hop.

6. Using the following equation:

The dwell time is calculated with the following formula:
Dwell time = tpyee X Nhoge / NUMber of channels x 31.6 s

Where:
tpuse is the measured pulse time (pls. refer the plots of the spectrum analyser above) [s],
Mhepe IS the number of hops per second in the actual operating mode of the transmitter [1/s].

The hopping rate of the system is 1600 hops per second and the system uses 79 channels. For this reason
one time slot has a length of 623 ps.

With the used hopping mode (DH3) a packet need 3 timeslots for transmitting and the next timeslot for
receiving. So the system makes in worst case 266,67 hops per second in transmit mode (Npgp: = 266.667
1/s5)

12.2. TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)

Same as described in section 8.2

12.3. MEASUREMENT EQUIPMENT USED

The same as described in section 6
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12.4. LIMITS AND MEASUREMENT RESULT
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Channel.

LCH

Burst Width [ms/hop/ch]

Dwell Time[ms]

Verdict il

MCH

3.075

328.0004

(ms)
PASS

HCH

3.075
3.075

328.0004

400

PASS 400

328.0004

PASS 400

Note: The DH5 for GFSK modulation is the worst case and recorded in the report.

Test Graph

Agilent Spoctrum Analyzer - Swept SA

Marker 1 A 3.07500 ms

Ref Offset 1 dB
Ref 11.00 dBm

Y

o

(Center 2402000000 GHz |
Res BW 1.0 MHz

GFSK-LCH

EE
Avg Type: LogPur
- Trig:Free Run

#Atten: 20 4B

Span 0 Hz
#VBW 3.0 MHz

Sweep 5.000 ms (1001 pts)
sTATUS

Agilent Spoctrum Analyzor - Swept SA

Center Freq 2.441000000 GHz

NO; Fast ~#
IFGain:Low

Ref Offset 1 dB
Ref 11.00 dBm

(Center 2441000000 GHz
Res BW 1.0 MHz

usc iFile <PICTURE png= saved

#VBW 3.0 MHz

GFSK-MCH

P oA
Avg Type: Log-Pwr Frequency
Trig: Free Run

Whtten: 20 dB

Span 0
Sweep 5.000 ms (1001 pts)

Agilent Spoctrum Analyzer - Swopt SA

Marker 1 A 3.07500 ms

PHO: Fast =
IFGain-Low

Ref Offset 1 dB.
Ref 11.00 dBm

Tt.

Center 2.480000000 GHz

Res BW 1.0 MHz

e Trig: Fres Run

#VBW 3.0 MHz

GFSK-HCH

FEE:
Avg Type: LogPur
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) Span 0 Hz
Sweep 5.000 ms (1001 pts)
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13. FREQUENCY SEPARATION
13.1. MEASUREMENT PROCEDURE
1. Place the EUT on the table and set it in transmitting mode

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

3. Set Span = wide enough to capture the peaks of two adjacent channels Resolution (or IF) Bandwidth
(RBW) > 1% of the span Video (or Average) Bandwidth (VBW) > RBW; Sweep = auto; Detector function =
peak; Trace = max hold

13.2. TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)
Same as described in section 6.2
13.3. MEASUREMENT EQUIPMENT USED

The same as described in section 6.3
13.4. LIMITS AND MEASUREMENT RESULT

Mode Channel. Carrier Frequency Separation [MHz] Verdict

GFSK Hop 1.002 PASS

Note: All modes were tested, only the worst case record in the report.

Test Graph
Graphs
Agilent Spectrum Analyzer - Swept SA
- B RF ErErre e R ALIGHAUTD 02:39:59 AM Sep 21, 2013 Mark
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)] Trig: Free Run Avg|Hold:>10i{10
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»
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| |
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e |
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2 ———
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14. FCC LINE CONDUCTED EMISSION TEST
15.1. LIMITS OF LINE CONDUCTED EMISSION TEST

Maximum RF Line Voltage

Frequency
Q.P.(dBuV) Average( dBuV)
150kHz~500kHz 66-56 56-46
500kHz~5MHz 56 46
5MHz~30MHz 60 50

Note:

1. The lower limit shall apply at the transition frequency.
2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

14.2. BLOCK DIAGRAM OF LINE CONDUCTED EMISSION TEST

EUT &

Support

A0crm

N\

g0cm

a0cm

LIS

=80cm |/J'—M|

. —
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14.3. PRELIMINARY PROCEDURE OF LINE CONDUCTED EMISSION TEST

1. The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. When the EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is
placed on the ground plane as per ANSI C63.10 (see Test Facility for the dimensions of the ground plane
used). When the EUT is a floor-standing equipment, it is placed on the ground plane which has a 3-12
mm non-conductive covering to insulate the EUT from the ground plane.

Support equipment, if needed, was placed as per ANSI C63.10.

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10.

All support equipments received AC120V/60Hz power from a LISN, if any.

The EUT received DC charging voltage by adapter which received 120V/60Hzpower by a LISN..

The test program was started. Emissions were measured on each current carrying line of the EUT using a
spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two monitoring
points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1 connected to
Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1 connected to a
50 ohm load and Line 2 connected to the Analyzer / Receiver.

7. Analyzer / Receiver scanned from 150 kHz to 30MHz for emissions in each of the test modes.

During the above scans, the emissions were maximized by cable manipulation.

9. The test mode(s) were scanned during the preliminary test.

ok wh

©

Then, the EUT configuration and cable configuration of the above highest emission level were recorded for
reference of final testing.

14.4. FINAL PROCEDURE OF LINE CONDUCTED EMISSION TEST

1. EUT and support equipment was set up on the test bench as per step 2 of the preliminary test.

2. Ascan was taken on both power lines, Line 1 and Line 2, recording at least the six highest emissions.
Emission frequency and amplitude were recorded into a computer in which correction factors were used
to calculate the emission level and compare reading to the applicable limit. If EUT emission level was
less —2dB to the A.V. limit in Peak mode, then the emission signal was re-checked using Q.P and Average
detector.

3. The test data of the worst case condition(s) was reported on the Summary Data page.



WUAL Page 44 of 47 Report No.: HK1809111018E

14.5. TEST RESULT OF LINE CONDUCTED EMISSION TEST
LINE CONDUCTED EMISSION TEST LINE 1-L

90 FCC PART 15 B CLASS B(L)
80
70
\
60
S. 1
Z 50 7\\%\
$ M
§ 40 v [ f’J 'AVA"‘H},‘% i - A
30/\ AI A A 'rﬂ Zﬂm_n
NN
20
10
Rox ™ Tom 30M
Frequency[Hz]
— QP Limit — AV Limit — PK — AV
o QP Detector % AV Detector
1 0.2130 5235 10.05 63.09 10.74 PK
2 0.6000 4625 10.05 56.00 9.75 PK
3 1.2885 42.14 10.09 56.00 13.86 PK
4 27915 39.19 10.21 56.00 16.81 PK
5 48975 3907 10.26 56.00 1693 PK
B 18.0645 37.04 10.04 60.00 22.96 PK

1 0.2151 10.05 47.61 63.00 15.39 32.96 53.00 20.04
2 0.5998 10.05 43.79 56.00 12.21 35.20 46.00 10.80
3 1.2804 10.09 40.21 56.00 15.79 30.09 46.00 15.91
4 2.7753 10.21 36.72 56.00 19.28 26.29 46.00 19.71
5 4.8564 10.26 35.10 56.00 20.90 24.35 46.00 2165
6 17.9918 10.03 31.53 60.00 2847 21.76 50.00 28.24




Level[dBuV]

90

LINE CONDUCTED EMISSION TEST LINE 2-N
FCC PART 15 B CLASS B(N)
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80

70

60

50

40

30

-

20 I W1 14

10

1%0K ™M 10M

Frequency[Hz]
— QP Limit — AV Limit — PK — AV
o QP Detector % AV Detector

1 0.5955 47.96 10.05 56.00 8.04 PK
2 1.2750 43.95 10.09 56.00 1205 PK
3 1.7430 41.06 10.14 56.00 1494 PK
4 2.3370 4155 10.18 56.00 1445 PK
] 2.8455 4175 10.21 56.00 1425 PK
6 3.9120 41.39 10.25 56.00 1461 PK

30M

1 0.5930 10.05 46.72 56.00 9.28 44.13 46.00 1.87
2 1.2686 10.09 4241 56.00 13.59 38.28 46.00 772
3 1.7350 10.13 3855 56.00 17.45 35.52 46.00 1048
4 2.3254 10.18 38.69 56.00 17.31 35.15 46.00 10.85
5 2.8328 10.21 38.31 56.00 17.69 34.27 46.00 11.73
6 3.8858 10.25 38.06 56.00 17.94 32.51 46.00 1349
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APPENDIX A: PHOTOGRAPHS OF TEST SETUP
LINE CONDUCTED EMISSION TEST SETUP
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RADIATED EMISSION ABOVE 1G TEST SETUP
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----END OF REPORT----

Report No.: HK1809111018E



