G\I:emko

4.6. GFSK modulation_Test Voltage 21.6 V

RF Test Report
Reference No.:NK-19-R-159

Peak Antenna Gain -2.00 dBi
Declaration Output Power 9 mw
Declaration Output Power 9.5424 dBm
E.LR.P. 7.5424 dBm
Test Voltage 21.60 VDC
Tested Circit Insertion Loss | Refer to the insertion loss dB
Frequency equal to the Transmission rate Not Applicable MHz
ON TIME 0.391 ms
(1sec or less)
Transmission
Time OFF TIME 0.231 ms
(0.1sec or more)
Ratio 0.628617363 %
Packet Type (Mode) Not Applicable mode
Transmit Speed Not Applicable MHz
Measurement Frequency MHz 2402 2442 2480 Result Limit
Channel Number Ch. 0 20 39 -
Frequency Measurements MHz 2401.985375 | 2441.980687 | 2479.949937 --- ---
Frequency Tolerance ppm -6.08868 -7.90868 -20.18669 PASS  |+50x10°(50ppm)
Occupied Bandwidth MHz 1.0513 1.0575 1.0597 PASS | 26MHz or below
RF Output Power mw 2.785478 2.791841 2.771161 PASS 10mW or below
RF Output Power Tolerance % -69.050242 | -68.979540 | -69.209321 +20 to -80%
uW/MHz 0.019458 0.008278 0.006434 PASS [2.5uW/MHzor below
30 to 2387MHz
MHz 2386.760 2329.720 2347870 | ----
uW/MHz 1.282900 0.006234 0.011447 PASS | 25uwvHzor below
Unwanted | 2387 to 2400MHz
(Spurious) MHz 2399.983 2394.342 2391.824 | -
Emission uW/MHz 0.011584 | 0.005029 | 0.730160 | PASS |25uwMHzorbelow
MHz 2489.761 2489.611 2483.507 | -
uW/MHz 0.021218 0.023384 0.024048 PASS  |2.5uW/MHzor below
2496.5 to 12500MHz
MHz 4803.560 7325.190 7439.230 | -
nw 0.005630 0.005551 0.005425 PASS [ 4nW or below
Secondary 30 to 1000MHz
Emitted MHz 320.030 320.030 320.030 | -
Radio Wave nw 0.055125 0.062531 0.033375 | PASS |20nw or below
Strength 1000 to 12500MHz
MHz 2411.910 1865.090 2412.780 | ----
Interference Prevention Function Good PASS
Transmitting antenna absolute gain - *1
Angular width of the main radiation of the transmitting antenna - *1

*1 Measurement only if the E.LR.P. exceeds 12.14dBm
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4.6.1. GFSK modulation_Test data

NKQF-27-20 (Rev.00)

RF Test Report
Reference No.:NK-19-R-159

1. Occupied Bandwidth

Low Channel

Agilont Spectrum Analyzer - Occupled BW

Center Freq: 2.402000000 GHz
5 Trig: Free Run AvglHold:> 100100
HIFGainiLow #Atten: 10 4B

A543 94 Ju 18, 201
Radio Std: None

Radio Device: BTS

Ref 10.00 dBm

iCenter 2.402 GHz
#Res BW 30 kHz #VBW 30 kHz

Occupied Bandwidth Total Power

1.0513 MHz
Transmit Freq Error -12.182 kHz OBW Power 99.00 %
x dB Bandwidth 1.264 MHz x dB -26.00 dB

Span 3 MHz
Sweep 4.667 ms

Middle Channe

D e p——

Center Freq 2.442000000 GHz 4: 2442000000 GHz
, Trig: n Avg|Hold:> 1001100
&

HIFGain:Low

Ref 10.00 dBm

iICenter 2.442 GHz
‘Res BW 30 kHz #VBW 30 kHz

Occupied Bandwidth Total Power 10.6 dBm
1.0575 MHz

Transmit Freq Error =13.194 kHz OBW Power 99.00 %

x dB Bandwidth 1.263 MHz x dB -26.00 dB

11:46:29 PMun 18, 201
Radio Std: None

Radia Device: BTS

High Channel

Agilont Spectrum Analyzer - Occuplod BW.

Center Freq: 2.450000000 GHz
i Run

HIFGainiLow  #Atten: 10 dBI

Avg|Held>100/100

125
Radio Std:

Radio Device: BTS

Ref 10.00 dBm

‘Center 2.48 GHz
#Res BW 30 kHz #VBW 30 kHz

Occupied Bandwidth Total Power
1.0597 MHz

Transmit Freq Error =14.740 kHz OBW Power

x dB Bandwidth 1.264 MHz x dB

Span 3 MHz
Sweep 4.667 ms
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RF Test Report
Reference No.:NK-19-R-159

2. Unwanted Emission Streangth 2. Unwanted Emission Streangth

30 MHz ~ 2387 MHz 2387 MHz ~ 2400 MHz

| e —

Marker 1 _2.386764 300000 GHz
PN o (o Trig: Fres Run
Lo die Attan: 10 d8

Ref 1.000 mw

Start 30 MHz
#Res BW 1.0 MHz HVBW 1.0 MHz

Low Channel

Low Channel

et oy
Ava Type: Log-Pwr < 3 |z Ava Type: Log-Pwr
Avaiiar 10010 T . Trin:Frasiun AvalHata 1961100
= nctan: 10 a8
Mkri
Ref 1.000 mW

Stop 2.387 GHz| Start 2.387000 GHz Stop 2.400000 GHz |
Sweep 3.33 ms (10001 pts]| #Res BW 1.0 MHz AVBW 1.0 MHz Sweep 1.33 ms (10001 pts]

Marker 1_2.329724900000 GHz

PO fast o TrigiFres Run
fire

IF Gain: Aren: 10 48

Ref 1.000 mwW

AVBW 1.0 MHZ

gsior Sgctrum Anatyzes - Sspt S
Ziva Type: Log-Par Marker 1_2.394342400000 GHz va Type: Log Pur

A
AvglHe = 1061160 v PHO Tt oo Trig FrasRun AvglHeid:> 1061100
I GainL i

Ref 1.000 MW

Stop 2,387 GHz Start 2.387000 GHz Stop 2.400000 GHz|
Sweep 3.33 ms (10001 pts] #Res BW 1.0 MHz AVBW 1.0 MHz Sweep 1.33 ms (10001 pts]

Marker 1_2.347873800000 GHz

PNO: Fast o) Trig: Frae Run
I Gaint Attan: 10 48

Ref 1.000 mW

HVBW 1.0 MHz

High Channel

Ava Type: Log-Pur ~ | Mark: 2 4
R TTRA L Marker 1_2.391824300000 GHz

High Channel

Avg Type: Log-Pur
PNC: Past oo T " AvalHeld> 1001100
IFGaiet i

Ref 1.000 mwW

Stop 2.387 GHz| Start 2.387000 GHz Stop 2.400000 GHz|
Sweep 3.33 ms (10001 pts)| #Res BW 1.0 MHz HVBW 1.0 MHz Sweep 1.33 ms (10001 pts)

NKQF-27-20 (Rev.00)
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RF Test Report
Reference No.:NK-19-R-159

2. Unwanted Emission Streangth 2. Unwanted Emission Streangth
2483.5 MHz ~ 2496.5 MHz 2496.5 MHz ~ 12500 MHz

Low Channel Low Channel

S S e——TY

Mark 3 z Avg Type: Log-Fer Avg Type: Log-Pur
Markerd 2460700000000 Chiz [N AvvglHold=>100/100 FHO: Fau 1 Trig:Fres Run AvglHold:» 100/108
5 Gain e Attan: 10 J5 Gt Atien: 10 48

Ref 1.000 mW Ref 1.000 mwW

Start 2.483500 GHz Stop 12.500 GHz
#Res BW 1.0 MHz #VBW 1.0 MHZ #VBW 1.0 MHz Sweep 18.7 ms (30001 pts]

Middle Channel

Agsivn Spectrum Amatyzer - Swrpt 54

Marke: X z Avg Type: Log-Pur Avg Type: Log-Pur
Tarkort 2489611300000 G [, T o, R o Trig Fras Aun AvalHaid:» 106100
G oL Arten: 10 a5 G oL

Ref 1.000 MW Ref 1.000 MW

Start 2.483500 GHz
#Res BW 1.0 MHz AVBW 1.0 MHzZ

Stop 2.496500 GHz Start 2.497 GHz

Stop 12.500 GHz
Sweep 1.33 ms (10001 pts] #Res BW 1.0 MHZ AVBW 1.0 MHz Sweep 18.7 ms (30001 pts]

High Channel High Channel

Marker 1_2.483506500000 GHz

Avg Type: LogPwr Ava Type: Log-Pur
+ Trigi Fres Run AvalHold:> 1001100 Pt T o T " AvalHeld 120100
IF Gaina e Asian: 10 4B L) !

Ref 1.000 mW Ref 1.000 mwW

Start 2.483500 GHz Stop 2.496500 GHz Start 2.487 GHz Stop 12.500 GHz
Sweep 1.33 ms (10001 pts] #Res BW 1.0 MHz HVBW 1.0 MHz Sweep 18.7 ms (40001 pts)

#Res BW 1.0 MHz AVBW 1.0 MHz
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RF Test Report

Reference No.:NK-19-R-159
Appendix A Photographs of Test Set-up

Conducted Test Picture
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