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1. EUT Information

Report No. : 4788346123-1
Applicant : LAKALA JAPAN
Equipment Description: Lakala Easy POS
Model No. : Q50
SerialNo. : QRBIXXXXXXXXXX
The number of Tx Antenna : 1
Max Antenna Gain : 2.0dBi

Mode : IEEE802.11b

Type of Radio wave : G1D

[~ Supply Voltage [~ Modulation
@®DC QOAc 3.70V @ DS (e.g. WLAN 11b)

(O OFDM & OBW< 26MHz ( e.g. WLAN 11g, 11n HT20)

(O OFDM & OBW 26-38MHz (e.g. WLAN 11n HT40)

[~ Voltage Condition

@ Non-Extreme () Extreme (O Other Modulation (e.g. GFSK, Not BT)
Normal DC3.7V [~ EUT has
Normal-10% - (@ ANT Connector
Normal+10% - (O No ANT Connector distance -

The worst-case data rate for each mode is determined to be as follows, based on preliminary
test of the chipset utilized in this radio.
All final tests were made at the Lowest Rate.

Factors
Other than for Power For Power
Cable Loss ATT/ Cable Loss ATT/
[MHZz] [dB] [dB] [dB] [dB]
Low Channel (Tx1)|2412 0.50 10.00 0.50 10.00
Middle Channel (Tx2)|2442 0.50 10.00 0.50 10.00
High Channel (Tx3)|2472 0.50 10.00 0.50 10.00
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2.TEST Result

2.1. Frequency Tolerance

Job No. 4788346123-1

Remarkl
Remark2
[ DATA]
Voltage Freq. Result Tolerance | Tolerance Limit
[MHZ] [MHZ] [kHz] [ppm] [ppm]
DC3.7v 2412 2412.0050 5.0000 2.07 450.0
2442 2442.0144 14.4000 5.90 350.0
2472 2472.0158 15.8000 6.39 +50.0
Tx1_Freq_Nom
E KeyslghlSpectrumAnalyz:l APVT 5.2(201711),0, @lﬁ“@_.
| [soe bc | [ | SENSE:INT] [ ALIGN AUTO | 04:32:02 PMMar 16, 2018
Center Freq 2.412005000 GH=z | . #Avg Type: RMS
NFE PNO: Close —+—  Trig: Free Run
IFGain:Low #Atten: 40 dB

Cnt1 2 412 005 012.555 Hz
1L%gBrdiv Ref 30.00 dBm 16.21 dBm

200 l

=200

-30.0

-40.0

Center 2.41200500 GHz Span 30.00 kHz
|#Res BW 300 Hz #VBW 300 Hz Sweep 265.5 ms {1201 pts)
IMSG ISTATUS

Tx2_Freq_Nom

faaa ] Keyslghl Spedmm Analyzer - APVT 5.2(201711),0, @lﬂ"@_
| [soe  bpC | | | SENSE:INT| | ALIGN AUTO | 06:41:20 PMMar 16, 2018
Center Freq 2. 442014167 GHz | ) #Avg Type:RMS TRACE]L 2345 6
PNO: Close ~—+—  Trig: Free Run TYPE| WY
IFGain:Low #Atten: 40 dB DET|P M
Cnt1 2 442 014 425.151 Hz
19gBicly__Ref 30.00 dBm 16.08 dBm
20.0
10.0
0.00
100
200
-30.0
-40.0
-50.0
-50.0
Center 2.44201417 GHz Span 30.00 kHz
|#Res BW 300 Hz #VBW 300 Hz Sweep 265.5 ms {1201 pts)
IMSG ISTATUS
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Tx3_Freq_Nom

. Keysight Spectrum Analyzer - APVT.5.2(201711)0, @lﬂl@
L | RF [soa bC | | | SENSE:INT| [ ALIGN AUTO | 06:50:04 PMMar 16, 2018
Center Freq 2.472015667 GHz | ) #Avg Type:RMS TRACE[1 2345 6
NFE PNO: Close ~s—  1rig: Free Run TYPE| WA
IFGain:Low #Atten: 40 dB DET|P
Cnt1 2 472 015 779.855 Hz
19gBicly__Ref 30.00 dBm 16.04 dBm
20.0 L
10.0
0.00
100
200
-30.0
-40.0
-50.0
-60.0
Center 2.47201567 GHz Span 30.00 kHz
|#Res BW 300 Hz #VBW 300 Hz Sweep 265.5 ms {1201 pts)
IMSG‘ |STATUS|
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2.2. Occupied Bandwidth / Spreading Bandwidth

Job No. 4788346123-1

Remarkl
Remark2
[ DATA]
99% Occupied Frequency Bandwidth Spreading Bandwidth
Voltage Freq. Result Limit Voltage Freq. Result Result Limit
[MHz] [MHz] [MHz] [MHz] [MHz] [kHz] [kHz]
DC3.7v 2412 14.8940 26 DC3.7V 2412 9.6400 9640.0 500
2442 14.8920 26 2442 9.6350 9635.0 500
2472 14.8940 26 2472 9.6370 9637.0 500
Spreading Factor Symbol Rate
1Mbps, 2Mbps 9.64 (Limit: >5) 1 Msps
5.5Mbps, 11Mbps 7.01 (Limit: >5) 1.375 Msps

99% Occupied Frequency Bandwidth
Tx1_990BW_Nom

' Keysight Spectrum Analyzer - APvZ5.2(201711),0, =<
L | RF [soa DC | | [ SENSE:INT| [ ALIGN AUTO [ 04:33:21 PMMar 16, 2018
Eenter Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None
NFE —». Trig: Free Run Avg|Hold:>10/10
I #FGain:Low #Atten: 30 dB Radio Device: BTS
| 10 dBidiv Ref 20.00 dBm
Log
100
0.00
-10.0
-20.0
-30.0
-40.0
-50.0
0.0 b Y.
-70.0 I
Center 2.412 GHz Span 50 MHz
|#Res BW 300 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 9.80 dBm
14.894 MHz
Transmit Freq Error 80.463 kHz % of OBW Power 99.00 %
x dB Bandwidth 18.35 MHz x dB -26.00 dB
MSG STATUS
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Tx2_990BW_Nom

=T )

RF [soa DC | |

SENSE:INT| ALIGN AUTO [

06:43:22 PMMar 16, 2018

|ﬂ Keysight Spectrum Analyzer - APv7.5.2(201711),0,

L
[Center Freq 2.442000000 GHz |
NFE

—w». Trig: Free Run

[
Center Freq: 2.442000000 GHz
Avg|Hold:>10/10

Radio Std: None

#IFGain:Low #Atten: 30 dB Radio Device: BTS
| 10 cBidiv Ref 20.00 dBm
Log
10.0
000
-10.0 B o
-200
-30.0
200
-50.0
500 AML Ly
700 } i
Center 2.442 GHz Span 50 MHz
|#Res BW 300 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 9.31 dBm
14.892 MHz
Transmit Freq Error 73.618 kHz % of OBW Power 99.00 %
x dB Bandwidth 18.36 MHz x dB -26.00 dB
MSG STATUS
Tx3_990BW_Nom
. Keysight Spectrum Analyzer - APv7.5.2(201711),0, B
L RF [sne bpc | | [ SENSE:INT] ALIGN AUTO [ 06:51:09 PMMar 16, 2018
Eenter Freq 2.472000000 GHz | Center Freq: 2.472000000 GHz Radio Std: None
NFE —w— Trig: Free Run Avg|Hold: 10/10
I #FGain:Low #Atten: 30 dB Radio Device: BTS
| 10 dBidiv Ref 20.00 dBm
Log
10.0
000
100 A
200
300
-40.0
-50.0 £
GO0 k— b A LAN R LIS il NP A
W w
Center 2472 GHz Span 50 MHz
|#Res BW 300 kHz #VYBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 9.33 dBm
14.894 MHz
Transmit Freq Error 69.549 kHz % of OBW Power 99.00 %
x dB Bandwidth 18.37 MHz x dB -26.00 dB
MSG STATUS
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Spreading Bandwidth
Tx1_900BW_Nom

. Keysight Spectrum Analyzer - APv7.5.2(201711),0, B
L RF [sne bpc | | [ SENSE:INT] ALIGN AUTO [ 04:33:49 PMMar 16, 2018
Eenter Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None
NFE —w— Trig: Free Run Avg|Hold: 10/10
I #FGain:Low #Atten: 30 dB Radio Device: BTS
| 10 dBidiv Ref 20.00 dBm
Log
0.0
0.00
-10.0
200
-30.0
-40.0
-60.0 A ke
-60.0 il
-0 EII ‘
Center 2412 GHz Span 50 MHz
|#Res BW 300 kHz #VYBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 9.78 dBm
9.6402 MHz
Transmit Freq Error 100.28 kHz % of OBW Power 90.00 %
x dB Bandwidth 18.36 MHz x dB -26.00 dB
MSG STATUS
Tx2_900BW_Nom
. Keysight Spectrum Analyzer - APv7.5.2(201711),0, \il\i/@_
L | RF [soa DC | | [ SENSE:INT| [ ALIGN AUTO [ 06:43:51 PMMar 16, 2018
Eenter Freq 2.442000000 GHz | Center Freq: 2.442000000 GHz Radio Std: None
NEE —w». Trig: Free Run Avg|Hold: 10/10
I #FGain:Low #Atten: 30 dB Radio Device: BTS
| 10 dBidiv Ref 20.00 dBm
Log
100
0.00
-10.0 it
-20.0
-30.0
-40.0
-50.0
0.0 A AL
-70.0 ‘ i ‘
Center 2.442 GHz Span 50 MHz
|#Res BW 300 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 9.32 dBm
9.6354 MHz
Transmit Freq Error 85.299 kHz % of OBW Power 90.00 %
x dB Bandwidth 18.36 MHz x dB -26.00 dB
MSG STATUS
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Tx3_900BW_Nom

. Keysight Spectrum Analyzer - APv7.5.2(201711),0, \il\i/@_
L | RF [soa DC | | [ SENSE:INT| [ ALIGN AUTO [ 06:51:37 PMMar 16, 2018
Eenter Freq 2.472000000 GHz | Center Freq: 2.472000000 GHz Radio Std: None
NEE —w». Trig: Free Run Avg|Hold: 10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS
| 10 ciBidiv Ref 20.00 dBm
Log
100
0.00
-10.0
-20.0
-30.0
-40.0
-50.0
0.0 ity T
-70.0 ‘
Center 2.472 GHz Span 50 MHz
|#Res BW 300 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 9.37 dBm
9.6374 MHz
Transmit Freq Error 73.339 kHz % of OBW Power 90.00 %
x dB Bandwidth 18.35 MHz x dB -26.00 dB
MSG STATUS
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2.3. Unwanted Emission Strength

Job No. 47883461231

Remarkl
Remark2
[ DATA]
Voltage Freq. Freq. SIA Cable Atten. Result Result Limit Remark
Reading Loss Loss

[MHz] [MHz] [dBm] [dB] [dB] [dBm] [uw] [uw]
4690.00 -48.30 0.50 10.00 -37.80 0.166 2.500 +4
8935.00 -48.44 0.50 10.00 -37.94 0.161 2.500 4
8542.00 -48.57 0.50 10.00 -38.07 0.156 2.500 4
2412 761.54 -71.74 0.50 10.00 -61.24 0.001 2.500 ¢l
2386.99 -50.26 0.50 10.00 -39.76 0.106 2.500 ¢l
2399.99 -38.95 0.50 10.00 -28.45 1.429 25.000 *2
2399.42 -39.79 0.50 10.00 -29.29 1.178 25.000 *2
2399.00 -45.66 0.50 10.00 -35.16 0.305 25.000 +2
3933.00 -48.49 0.50 10.00 -37.99 0.159 2.500 4
DC3.7V 2442 3894.00 -48.50 0.50 10.00 -38.00 0.158 2.500 4
4086.00 -48.72 0.50 10.00 -38.22 0.151 2.500 4
894.10 -71.35 0.50 10.00 -60.85 0.001 2.500 41
3798.00 -48.12 0.50 10.00 -37.62 0.173 2.500 4
3885.00 -48.41 0.50 10.00 -37.91 0.162 2.500 +4
3772.00 -48.49 0.50 10.00 -37.99 0.159 2.500 4
2472 868.20 -71.22 0.50 10.00 -60.72 0.001 2.500 ¢l
2483.51 -38.89 0.50 10.00 -28.39 1.449 25.000 3
2496.51 -49.24 0.50 10.00 -38.74 0.134 2.500 4
2484.75 -40.43 0.50 10.00 -29.93 1.016 25.000 3
2485.00 -46.48 0.50 10.00 -35.98 0.252 25.000 3

Sample Calculation :

Result = Reading + Cable Loss + Attenuator
#1:Freq Rangel (= 30MHz, <2,387MHz)
#2:Freq Range2 (2,387MHzLL I, < 2,400MHz)
#3:Freq Range3 (> 2,483.5MHz, < 2,496.5MHz)
®4:Freq Range4 (> 2,496.5MHz, < 12.5GHz)

Tx1_SpuriousM_Nom

e Keysight Spectrum Analyzer - APV7.5.2(201711),0, =
L | RF [soe bc | | | SENSE:INT| | ALIGN AUTO [05:42:36 PM Apr 18, 2018
‘ Avg Type: Log-Pwr TRAGEl 3456 Frequency
NFE PNO: Fast —— T1rig: Free Run T |. AR
IFGain:Low #Atten: 30 dB DET
Auto Tune
10 dBidiv Ref 20.00 dBm
Log
0.0 Center Freq||
0.00 6.750000000 GHz
-100
e StartFreq||
=no 1.000000000 GHz
400
500
- Stop Freq|
12.500000000 GHz
700
Start 1.000 GHz Stop 12.500 GHz CF Step
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 19.20 ms (1201 pts) 1.1560000000 GHz
[Auto Man
| ——
14 N f 2.412 GHz 0.30 dBm
2 N f 4.690 GHz -48.30 dBm
3 N f 8.935 GHz -48.44 dBm Freq Offset
4 N f 8.542 GHz -48.57 dBm 0 Hz
5 E
6
7
8 Scale Type
9
10 Lo Lin
11 _ |rea Lin
« B
IMSG STATUS
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Tx1_SpuriousG_Nom

[N

e Keysight Spectrum Analyzer - APV7.5.2(201711),0,
L RF
M

| [so@ DC | | SENSE:INT| | ALIGN AUTQ [05:43:20 PM Apr1s, 2018
arker 1 761.541666667 MHz | Avg Type: Log-Pwr TRACE[ -3 15 6 Peak Search
NFE PNO: Fast [, 1rig: Free Run TYPE[M WA
IFGain:Low #Atten: 10 dB DET|F
MKr1 761.5 MHZ NextPeal
10 dBidiv Ref 0.00 dBm -71.74 dBm
og
o0 Next PK Right
-20.0
Next Pk Left
300
-40.0
Marker Delta
-50.0
600 Mkr—CF
7.0 .
800 Mkr—RefLvlj|]
-a0.0
More
10of2
Start 0.0300 GHz Stop 1.0000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.040 ms (1201 pts)
IMSG STATUS
Tx1_BandEdgeLow_Nom
e Keysight Spectrum Analyzer - APV7.5.2(201711),0, ===
L RF [soe bpC | | [ SENSE:NT] [ ALIGN AUTQ [05:44:04 PM Apr1s, 2018
| Avg Type: Log-Pwr TRAGE 3 Frequency
n T Trig: Free Run TYPE| M ¥AaARAAA
NFE ooy ™ sAtten: 30 dB perlF
Mkrd 2.399 42 GHZ Auto Tune
10 dBidiv__Ref 20.00 dBm -39.79 dBm
fiLog
100 Center Freq|
0.00 2.370000000 GHz
-10.0
e StartFreq||
—nn & 2.320000000 GHz
-40.0
50,0 . <>
a0 Stop Freq|]
: 2.420000000 GHz
700

| Start 2.32000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Stop 2.42000 GHz
Sweep 1.040 ms (1201 pts)

T RoOX~NOOBRWN S

FUNCTION wibT= ] FURCTIoN vALUE 8
N f 241292 GHz -0.27 dBm
N f 2.386 99 GHz -50.26 dBm
N f 2.399 99 GHz -38.95 dBm
N f 2.399 42 GHz -39.79 dBm

m

CF Step
10.000000 MHz
[Auto Man

Freq Offset
0 Hz

T

MSG

STATUS

Scale Type

Lin
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Tx1_BandEdgeLowZoom_Nom

[N

RF [soe bpC | |

| SENSE:INT| ALIGN AUTQ [05:44:48 PM Apr1s, 2018

F Keysight Spectrum Analyzer - AP7.5.2(201711),0,
L

‘ Center Freq: 2.399416667 GHz Radio Std: None

‘ NFE

#IFGain:Low

Trig: Free Run Avg|Held:>100/100

#Atten: 40 dB Radioc Device: BTS

Ref -30.00 dBm

|
||10 dBidiv

Mkr1 2.3993297 GHz
-60.120 dEm

Log
-40.0

-60.0

-60.0
-70.0

-80.0

-90.0

-100

-110
-120

ICenter 2.399 GHz
Res BIW 30 kHz

Span 1 MHz

VBW 300 kHz Sweep 3.267 ms

Channel Power

-45.66 dBm /1 MHz

Power Spectral Density

-105.7 dBm /Hz

STATUS

Peak Search

Tx2_SpuriousM_Nom

ew Keysight Spectrum Analyzer - APv7.5.2(201711),0, | e |5
L | RF [soe bpC | | [ SENSE:NT] [ ALIGN AUTQ [05:38:52 PM Apr1s, 2018
‘ Avg Type: Log-Pwr TRAGE 3456 Frequency
NFE PNO: Fast -—»— 1rig: Free Run TVPE| M
IFGain:Low #Atten: 30 dB DET]
Auto Tune
Mkr1 2.442 GHz
10 dBidiv__Ref 20.00 dBm 0.17 dBm
fiLog
oo 0 Center Freq||
0.00 6.750000000 GHz
100
e StartFreq||
00 1.000000000 GHz
-40.0
b
-50.0 QV
. Stop Freq|]
12.500000000 GHz
700

Start 1.000 GHz
Res BWW 1.0 MHz

#VBW 1.0 MHz

Stop 12.500 GHz
Sweep 19.20 ms (1201 pts)

2.442 GHz
3.933 GHz
3.894 GHz
4.086 GHz

A aa

FuNCT

0.17 dBm
-48.49 dBm
-48.50 dBm
-48.72 dBm

m

CF Step
1.150000000 GHz
[Auto Man

Freq Offset
0 Hz

T ROORNDORWN

E
@
o

[0 | r

STATUS

Scale Type

Lin
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Tx2_SpuriousG_Nom

[N

[soe bpC | | | SENSE:INT|

| ALIGN AUTQ [05:40:52 PM Apr18, 2018

F Keysight Spectrum Analyzer - AP7.5.2(201711),0,
L I RF
[Marker 1 894.108333333 MHz |

Peak Search

Avg Type: Log-Pwr TRAGE 3456
n T—5 Trig: Free Run TVPE(M
NFE ooy ™ sAtten: 10 dB perlF
Mkr1 894.1 MHZ NextPeal
10 dBidiv Ref 0.00 dBm -71.35 dBm
og
100 Next Pk Right
-20.0
Next Pk Left
-a00
400
Marker Delta
-50.0
600 Mkr—CF
700
800 Mkr—RefLvlj|]
-a0.0
More
10f2
Start 0.0300 GHz Stop 1.0000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.040 ms (1201 pts)
IMSG STATUS
Tx3_SpuriousM_Nom
e Keysight Spectrum Analyzer - APV7.5.2(201711),0, ===
L | RF [soe bpC | | [ SENSE:NT] [ ALIGN AUTQ [05:46:43 PM Apr1s, 2018
‘ Avg Type: Log-Pwr TRAGE 3456 Frequency
NFE PNO: Fast -+~ 1rig: Free Run TYPE{M AR
IFGain:Low #Atten: 30 dB DET|F
Mkr1 2.472 GHz Auto Tune
10 dBidiv__Ref 20.00 dBm 0.44 dBm
fiLog
wo ® CenterFreq||
000 6.750000000 GHz
-10.0
e StartFreq||
—nn 1.000000000 GHz
-40.0
-50.0 v 4
a0 Stop Freq|]
: 12.500000000 GHz
700

| Start 1.000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Stop 12.500 GHz
Sweep 19.20 ms (1201 pts)

CF Step
1.150000000 GHz
[Auto Man

Freq Offset
0 Hz

| ; 3 FuncT
N f 2472 GHz 0.44 dBm
2 N f 3.798 GHz -48.12 dBm
3 N f 3.885 GHz -48.41 dBm
4 N f 3.722 GHz -48.49 dBm
5 =
6
7
g
9
10 bl
11 -
< n ] r
MSG STATUS

Scale Type

Lin
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Tx3_SpuriousG_Nom

e Keysight Spectrum Analyzer - APV7.5.2(201711),0, R
L | RF [so@ DC | [ SENSE:NT] [ ALIGN AUTQ [05:47:39 PM Apr1s, 2018 Peak S h
[Marker 1 868.241666667 MHz | Avg Type: Log-Pwr TRAGE[1| 23 45 6 eak Searc
NFE PNO: Fast g0 Trig: Free Run TYPE|M AR,
IFGain:Low #Atten: 10 dB DeT|F
Mkr1 868.2 MHz NextPeak
jodBiciv__ Ref 0.00 dBm -71.22 dBm
og
00 Next Pk Right
200
Next Pk Left
300
-40.0
Marker Delta
500
600 Mkr—CF
700 .
-80.0 Mkr—RefLvI|]
900
More
10of2
Start 0.0300 GHz Stop 1.0000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.040 ms (1201 pts)
IMSG STATUS
Tx3_BandEdgeHigh_Nom
e Keysight Spectrum Analyzer - APV7.5.2(201711),0, R
L | RF [soe bpC | | [ SENSE:NT] [ ALIGN AUTQ [05:48:43 PM Apr1s, 2018
‘ Avg Type: Log-Pwr TRAGE 3456 Frequency
n T Trig: Free Run TYPE| MY
NP oot ™ #Atten: 30 dB DET|F NN AR
Mkra 2.484 75 GHz Auto Tune
| 1L%;!B.ldiv Ref 20.00 dBm -40.43 dBm
100 CenterFreq||
0.00 A 2.500000000 GHz
100
e StartFreq||
—nn ) 2450000000 GHz
-40.0
500 et by amee] S e S
a0 Stop Freq|]
' 2550000000 GHz|
700

| Start 2.45000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Stop 2.55000 GHz
Sweep 1.040 ms (1201 pts)

N f 247175 GHz 0.33 dBm
N f 2.483 51 GHz -38.89 dBm
N f 2.496 51 GHz -49.24 dBm
N f 2.484 75 GHz -40.43 dBm

FUNCTION WIDTH

FUNCTION VALUE &8

m

CF Step
10.000000 MHz
[Auto Man

Freq Offset
0 Hz

T

T RoOX~NOOBRWN S

MSG

STATUS

Scale Type

Lin
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Tx3_BandEdgeHighZoom_Nom

[N

| SENSE:INT| ALIGN AUTQ [05:49:24 PM Apr1s, 2018

|m Keysight Spectrum Analyzer - AP7.5.2(201711),0,
L I RF

‘ Center Freq: 2.484750000 GHz Radio Std: None

NFE
‘ #IFGain:Low

Py

Trig: Free Run Avg|Hold: 100/100

#Atten: 40 dB Radioc Device: BTS

Mkr1 2.484802 GHz

[soe bpC | |
||10 dBidiv

Ref -30.00 dBm -59.662 dBm
Log
-40.0
-50.0
-60.0 0
-70.0
-50.0
-90.0
-100
-110
-120
ICenter 2485 GHz Span 1 MHz

Res BIW 30 kHz

VBW 300 kHz Sweep 3.267 ms

Channel Power

-46.48 dBm /1 MHz

Power Spectral Density

-106.5 dBm /Hz

STATUS

Peak Search
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2.4. Output Power

Job No. 4788346123-1

Remarkl
Remark2
[ DATA]
Voltage Chain Freq. Reading Cable Atten. Result Burst ENBW Output | Antenna E.L.R.P.
Loss Loss Rate Rate Power Gain
[MHz] [dBm] [dB] [dB] [W/MHz] [W/MHz] [dBi] [W/MHz]
DC3.7v 0 2412 -2.97 0.50 10.00 0.005662 1.00 1.00 0.005662 2.00 0.008974
2442 -2.21 0.50 10.00 0.006745 1.00 1.00 0.006745 2.00 0.010691
2472 -2.39 0.50 10.00 0.006471 1.00 1.00 0.006471 2.00 0.010257

Sample Calculation :
Output Power =10 " ( ( Reading [dBm] + Cable Loss + Atten. Loss ) / 10 ) * Burst Rate / ENBW

E.LLR.P. = Output Power * 10°(Antenna Gain[dBi]/10)

[Total Power / Result and Limit]

Voltage Freq. Output Power E.L.R.P.
Result Tolerance Limit | Tolerance Result Result Limit
Result Limit
[MHz] [W/MHz] [%] [W/MHz] [%] [W/MHz] | [dBm/MHz] | [dBm/MHzZ]
DC3.7V [ 2412 0.005662 -37.0 0.010000 |+20 ~ -80| 0.008974 9.53 12.14
2442 0.006745 -25.0 0.010000 |+20 ~ -80[ 0.010691 10.29 12.14
2472 0.006471 -28.0 0.010000 |+20 ~ -80] 0.010257 10.11 12.14

Sample Calculation :
Tolerance = Output Power Result / Declared Output Power * 100 - 100.

[Declared Output Power]
Average of Output Power Result [ 0.006293 |[W/MHz] Average of E.I.R.P. Result| 0.009974 |[W/MHz]

Declared Output Power | 0.008990 |[W/MHz] E.I.R.P. for Declared Output Power 11.54 [[dBm/MHz]

+20| 0.010788 |[W/MHz]

Middle (Declared Output Power -30%)| 0.006293 |[W/MHz]

-80] 0.001798 |[[W/MHz]

Sample Calculation :
E.I.R.P. for Declared Output Power
=10 * Log (Average of E.l.R.P. Result * (Declared Output Power / Average of Output Power Result ) * 1000)

Tx1_Power_Chain0_Nom

[ Keysight Spectrum Analyzer - APv7.5.2(201711),0, =8 Bl Fxm
L | RF [s0e bc | | [ SENSE:INT| | ALIGN AUTO [07:23:26 PM Apr19, 2018
va/Hold Number 10 Center Freq: 2.413300000 GHz Radio Std: None TracelDetector
NFE 75 Trig: FreeRun Avg|Hold:>10/10
#IFGainLow #Atten: 40 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
0.00 _

oo Clear Write,

20,0 footfrdis

-30.0

-40.0 Average|

-50.0

-50.0

o Max Hold|

-50.0

Center 2.413 GHz Span 10 MIHz

#Res BW 30 kHz VBW 300 kHz Sweep 13.27 ms Min Hold

Channel Power Power Spectral Density
Detector|
Average V|
-2.97 dBm /1 MHz -62.97 dBm /Hz Auto Man
[MSG [STATUS
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Tx2_Power_Chain0_Nom

o Keysight Spectrum Analyzer - APv7.5.2(201711),0, ==
L [ RF [s0@ bpC | [ [ SENSE:INT[ [ ALIGN AUTQ [07:28:36 PM Apr19, 2018
[Ava/Hold Number 10 | Center Freq: 2.443160000 GHz Radio Std: None TracelDetector
NF| (] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 40 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
0.00
oo Clear Write
20,00 pabatngmnne o =
-30.0
-40.0 Average|
-50.0
-60.0
oo Max Hold|
-60.0
Center 2.443 GHz Span 10 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 13.27 ms Min Hold
Channel Power Power Spectral Density
Detector|
Average |
-2.21 dBm /1 MHz -62.21 dBm /Hz auto Man
s STATUS |
Tx3_Power_Chain0_Nom
o Keysight Spectrum Analyzer - APv7.5.2(201711),0, ==
L [ RF [s0@ bpC | [ [ SENSE:INT[ [ ALIGN AUTQ [07:41:33 PM Apr19, 2018
[Ava/Hold Number 10 | Center Freq: 2.471200000 GHz Radio Std: None TracelDetector
NFE (] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 40 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
0.00
oo Clear Write
200 sty -
-30.0
-40.0 Average|
-50.0
-60.0
oo Max Hold|
-60.0
Center 2.471 GHz Span 10 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 13.27 ms Min Hold
Channel Power Power Spectral Density
Detector|
Average |
-2.39 dBm /1 MHz -62.39 dBm /Hz auto Man

STATUS |
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2.5. Secondary Radiated Emission Strength

Job No. 4788346123-1

Remarkl
Remark?2
[ DATA]
Voltage Freq. Freq. SIA Cable Atten. Result Result Limit Remark
Reading Loss Loss
™ [MHz] | [MHz] | [dBm] [dB] [dB] [dBm] [nw] [w]
DC3.7v 2412 80.0 -65.65 1.50 0.00 -64.15 0.385 4.000 +5
40.0 -73.58 1.50 0.00 -72.08 0.062 4.000 +5
88.0 -76.26 1.50 0.00 -74.76 0.033 4.000 +5
160.0 -62.98 1.50 0.00 -61.48 0.711 4.000 +5
200.4 -71.48 1.50 0.00 -69.98 0.100 4.000 +5
2404 -72.22 1.50 0.00 -70.72 0.085 4.000 +5
320.3 -73.27 1.50 0.00 -71.77 0.067 4.000 +5
480.1 -74.14 1.50 0.00 -72.64 0.054 4.000 +5
640.0 -74.68 1.50 0.00 -73.18 0.048 4.000 +5
560.0 -74.86 1.50 0.00 -73.36 0.046 4.000 +5
\ \ \ \ \ 1.592 4.000 SUM
2414.0 -60.51 1.50 0.00 -59.01 1.256 20.000 +6
DC3.7v 2442 80.0 -65.66 1.50 0.00 -64.16 0.384 4.000 +5
40.0 -73.76 1.50 0.00 -72.26 0.059 4.000 +5
88.0 -77.14 1.50 0.00 -75.64 0.027 4.000 +5
160.0 -62.84 1.50 0.00 -61.34 0.735 4.000 +5
200.0 -70.04 1.50 0.00 -68.54 0.140 4.000 +5
120.0 -75.56 1.50 0.00 -74.06 0.039 4.000 +5
2004 -71.28 1.50 0.00 -69.78 0.105 4.000 +5
2404 -71.93 1.50 0.00 -70.43 0.091 4.000 +5
320.3 -73.20 1.50 0.00 -71.70 0.068 4.000 +5
480.1 -74.66 1.50 0.00 -73.16 0.048 4.000 +5
719.9 -75.21 1.50 0.00 -73.71 0.043 4.000 +5
280.3 -75.22 1.50 0.00 -73.72 0.042 4.000 +5
560.0 -74.50 1.50 0.00 -73.00 0.050 4.000 +5
640.0 -75.23 1.50 0.00 -73.73 0.042 4.000 +5
999.6 -75.11 1.50 0.00 -73.61 0.044 4.000 +5
499.7 -74.51 1.50 0.00 -73.01 0.050 4.000 +5
\ \ \ \ \ 1.967 4.000 SUM
2414.0 -51.36 1.50 0.00 -49.86 10.328 20.000 +6
2334.7 -58.60 1.50 0.00 -57.10 1.950 20.000 +6
\ \ \ \ \ 12.277 20.000 SUM
DC3.7v 2472 80.0 -66.61 1.50 0.00 -65.11 0.308 4.000 5
40.0 -74.99 1.50 0.00 -73.49 0.045 4.000 +5
160.0 -66.49 1.50 0.00 -64.99 0.317 4.000 +5
200.0 -69.62 1.50 0.00 -68.12 0.154 4.000 +5
2404 -71.26 1.50 0.00 -69.76 0.106 4.000 +5
200.4 -72.25 1.50 0.00 -70.75 0.084 4.000 +5
480.1 -73.35 1.50 0.00 -71.85 0.065 4.000 +5
320.3 -73.77 1.50 0.00 -72.27 0.059 4.000 +5
280.3 -73.92 1.50 0.00 -72.42 0.057 4.000 +5
560.0 -74.29 1.50 0.00 -72.79 0.053 4.000 +5
944.0 -74.82 1.50 0.00 -73.32 0.047 4.000 +5
640.0 -75.39 1.50 0.00 -73.89 0.041 4.000 +5
499.7 -73.44 1.50 0.00 -71.94 0.064 4.000 +5
9534 -70.98 1.50 0.00 -69.48 0.113 4.000 5
\ \ \ \ \ 1.513 4.000 SUM
2414.0 -51.16 1.50 0.00 -49.66 10.814 20.000 +6
2335.0 -62.62 1.50 0.00 -61.12 0.773 20.000 +6
\ \ \ \ \ 11.587 20.000 SUM

Sample Calculation :

Result = Reading + Cable Loss + Atten loss
#5:Freq Range5 (> 30MHz, <1GHz)
#6:Freq Range6 (> 1GHz, < 12.5GHz)

Rx1_SpuriousG_Nom (30MHz~100MHz)

p
Spectrum (x) .
Ref Level 0.00 dBm @ RBW 100 kHz
po Att 10 dB & SWT 3.2 ms @ VBW 100 kHz  Mode Auto Sweep
@ 1Pk Max
™M3[1] ~76.26 dBm)|
5 87.0677 MHz
& mM1[1] -65.565 dBm)|
00.0150 MHz|
20 d
30 dB
~0d
=0
-60 d T
-70 dBm a2 B
€0 o n s e T pe ey T T ol
-0 d
Stort 30.0 MHz 1021 pts Stop 100.0 MHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Functlon Result |
ML | B0.015 MHz | ~65.65 dBm |
Mz 1 39,976 MHz -73.58 dBm
M3 1 57.9677 MHz -76.26 dBm

Daw: 16MAR 2018 0724:31
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Rx1_SpuriousG_Nom (100MHz~200MHz)

Spectrum 2 (€3]
Ref Level -10.00 dBm @ RBW 100 kHz

Att 10 dB & SWT 3.2 ms & VBW 100 kHz Mode Suto FFT
@ 1Pk Max

™Mi[1] -62.08 dBm)|
159.9900 MHZ|
—20d

=20 df

-0 d

-50

60 di 41

=70 di

o0

-100 d

Start 100.0 NMH2z 1021 Ets Stoi 200.0 MHz

Dawe: 1€MAR 2018 0648:41

Rx1_SpuriousG_Nom (200MHz~1000MHz)

S = =
(x| Specoum 3 (€3] (%)
Ref Level -10.00 dém @ RBW 100 kHz
Att 10 dB & SWT 3.2 ms & VBW 100 kHz Mode suto FFT
@ 1Pk Max
M6[1] -74.86 dBm)|
20 di 560.039 MHz|
mMi[1] -71.48 dBm|
=20 di 200.990 MHz|
40 di
-50 di
50 di
| Etr M3 pAg £ 1
an T ! T T T L " -
-an
-100 d
Start 200.0 MHz 1021 pts Stop 1.0 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
™M1 1 200,39 MHz | -71.48 dem | |
mz| 1| 240,353 MHz | -72.22 dBm | [
M3l J1 274 MHz | dem_| !
M4 4] £ iz | 14 dBrm |
mMs | 1} 63 iz | 62 dBm |
M6 1] 560.039 MHz | -74.86 dBm | |

Daw=: 1€MAR 2018 06:49:20
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Rx1_SpuriousM_Nom

a8
& RBW 1 MHz
BWT 45 ms @ YBW 1 MHz Modp auto Sweep

(x W spectrum 4 [E3)

@ 1Pk Max

™Mi[1] -60.51 dBm)|
2.4140 GHZ|
—20d

=20 df

-0 d

-50

60 di

e gt A 2 b I
m T, o 'm\.l" w‘.r‘LL‘P"r-. acig ) Jityrani)

-80 di

o0

-100 d

Start 1.0 GHz 1021 Ets Stoi 12.5 GHz

Date: 16 MAR 2018 06:50:35

Rx2_SpuriousG_Nom (30MHz~100MHz)

( Spectrum

Ref Level 0.00 dBm & RBW 100 kHz
po Att 10 dB & SWT 3.2 ms @ VBW 100 kHz  Mode suto Sweep
[@1Pk Max
mMa[1] —77.14 dBm)|
87.0677 MHz]
B ™M1[1] -65.66 dBm)|
00.0150 MHZ]
i
30 dB
—a
50
50 di T
-70 dBm I vy
I )7 Vo (P T TRV e ST KW P e e T ¥ T ‘.!“ Ty
50 d
Stort 90.0 MHz 1021 pts Stop 100.0 MHz
Marker
Type | Ref | Trc | X-value | vY-value | Function Function Result I
T V] 60.015 MHz | 66 dem |
w2 1] 39,976 MHz | -73.76 dem |
| el 1 57.9677 MHz | -77.14 dem |

)i ) [
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Rx2_SpuriousG_Nom (100MHz~200MHz)

Spectrum 2 (€3]

Ref Level -10.00 dBm @ RBW 100 kHz
Att 10 dB & SWT 3.2 ms & VBW 100 kHz Mode suto FFT
[@1Pk Max
L)) —75.56 dBm
120.0294 MHz|
2 ™M1[1] -62.84 dBm|
159.9860 MHZ]
P
—40d8
=0
-0 ~
™
70 di —
|0 s i b = .
-20
-100 di
Stort 100.0 MHz 1021 pts Stop 200.0 MHz
|Marker
Type | Ref | Trc | X-value Y-value | Function Function Result |
ML |1 159.986 MHz -62.8+ dBm | L
1] 199,951 MHz -70.04 dem |
1] 120.0294 MHz -75.56 dem |

Dawe: 1€MAR 2018 06:80:31

Rx2_SpuriousG_Nom (200MHz~1000MHz)

Spectum 3 (€3]

Ref Level -10.00 dEm @ RBW 100 kHz
Att 10 dB & SWT 3.2 ms & VBW 100 kHz Mode suto FFT
(@ 1Pk Max
™M10[1] ~74.51 dBm|
-20 499.706 MHz
30d ™M1[1] -71.28 dBm|
200.390 MHZ|
-0
50 d
60 d
}1_70 %2'_ ,v- M3 Ma110 M 29 5. D
= : i if i .
90 d
-100 d
Stort 200.0 MHz 1021 pts Stop 1.0 GHz
Marker
Type | Ref | Trc| X-value Y-value Functlon | Function Result |
ML | a 200,39 MHz. -71.28 dBm. |
240,353 MHz -71.93 dBm
320,274 MHz. -73.20 dBm
480,118 MHz. p dem. 5
719,882 MHz -75.21 dem |
280,313 MHz -75.22 dBm i
| -74.50 dBm | !
39.961 MHz -75.23 dBm | ~
999,608 MHz -75.11 dém |
499,706 MHz -74.51 dBm |
] [ T
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Rx2_SpuriousM_Nom

Spectrum 4 [E3) I .

Ref Lev & RBW 1 MHz
Att BWT 46 ms @& VBW 1 MHz Modp Auto Sweep
@ 1Pk Max
mi[1] -51.36 dBm)|
2.4140 GHZ|
20 di M2[1] -58.60 dBm)|
2.9347 GHz|
=20 df
—40 di
™M
=0 -
M
60 d
L7 B e ™ i MLM - T Y Y L T L Lt
-80 di
-an
-100 d
Start 1.0 GHz 1021 pts Stoi 12.5 GHz
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Rx3_SpuriousG_Nom (30MHz~100MHz)

( Spectrum
RefLevel 0.00 dBm @ RBW 100 kHz
j» Att 10 dB & SWT 3.2 ms @ VBW 100 kHz Mode suto Sweep
@ 1Pk Max
m2[1] -74.99 dBm)|
39.0760 MHZ|
-10 df ™M1[1] -66.61 dBm|
80.0150 MHz|
-20 df
304
-0
sod
<sod
1
S iz
EeSIaY =51 I v e Lempeges xRy e NI YIYIen ¥ NPTWe] Py FIPPow 9 TIPY E AT BTV WY [NV R
-390 df
Start 30.0 MHz 1021 pts Stoi 100.0 MHz
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Rx3_SpuriousG_Nom (100MHz~200MHz)

Spectrum 2 (€3]

Ref Level -10.00 dBm @ RBW 100 kHz
Att 10 dB & SWT 3.2 ms & VBW 100 kHz Mode suto FFT
[@ 1Pk Max
™M2[1] ~69.62 dBm
199.0510 MHz|
2 ™M1[1] -66.49 dBm|
159.9900 MHZ]
P
—40d8
=0
-0 L =
od w3
a5 i L
A oo
-20
-100 di
Stort 100.0 MHz 1021 pts Stop 200.0 MHz
|Marker
Type | Ref | Trc | X-value Y-value | Function Function Result |
ML |1 _159.99 MHz -66.49 dBm | L
I 1] 199,951 MHz -69.62 dem |
mz/ || 120.0294 MHz -72.37 dem |

Date: 16 MAR 2018 06:5€6:01

Rx3_SpuriousG_Nom (200MHz~1000MHz)

Spectum 3 (€3]

Ref Level -10.00 dEm @ RBW 100 kHz
Att 10 dB & SWT 3.2 ms & VBW 100 kHz Mode suto FFT
(@ 1Pk Max
™Mi0[1] -70.98 dBm)|
-20 953.879 MHz
30d ™M1[1] -71.26 dBm|
240.950 MHZ|
-0
50 d
60 d
e Mt M3mo M6 g i
20, | Lt il Xl
90 d
-100 d
Stort 200.0 MHz 1021 pts Stop 1.0 GHz
Marker
Type | Ref | Trc| X-value Y-value Functlon | Function Result |
ML | a 240,35 MHz -71.26 dBm [
1 200.392 MHz -72.25 dBm
480,118 MHz. -73.35 dBm
320,274 MHz. _-73.77 dém_ 5
280,313 MHz -73.92 dem. i
560,039 MHz -74.29 dBm i
943,976 MHz | -74.82 dBm | 5
9.961 MHz -75.39 dBm | 1
499,706 MHz -73.44 dBm |
953,379 MHz -70.98 dBm |
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Rx3_SpuriousM_Nom

Spectrum 4 [E3) I .

Ref Level -10.00 dém & RBW 1 MHz
Att 10dE  BWT 46 ms & VBW 1 MHz Mode Auto Swesp
(@ 1Pk Max
M2[1] -62.62 dBm)|
2.3350 GHZ|
20 di ™M1[1] -51.16 dBm|
2.4140 GHz|
=30 di
40 di
M1
S0
60 d 1
R
M N T e OIS NNU RN Lo ») poaf O PRI T P e
-80 di
-an
-100 df
Start 1.0 GHz 1021 pts stoi 12.5 GHz
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2.6. Duty / Burst Rate

Job No. 4788346123-1

Remark1
Remark?2
[ DATA]
Voltage Freq. On Period Result Result
Time (Duty) (Burst Rate)
V1 [MHz] [msec] [msec] [ %]
DC3.7v 2442 1.000 1.000 100.0 1.000

Sample Calculation :
Result(Duty) = On Time / Period * 100
Result(Burst Rate) = Period / On Time

Tx2_Duty_Nom
e Keysight Spectrum Analyzer - APV.5.2(201711),0, o
L | RF |soe bpc | | [ SENSE:INT| | ALIGN AUTO | 06:48:22 PM Mar 16, 2018
Center Freq 2.442000000 GHz i #Avg Type: RMS TRACE[1/2345 6
NFE PNO: Wide —+— 1rig: FreeRun Avg|Hold: 111 TYPE|A WA
IFGain:Low #Atten: 20 dB DET|P
AMKr3 129.2 ms
10 dB/div__Ref 10.00 dBm 0.012dB
fiLog ’
0.00
100
200
300
-40.0
500
500
700
800
Center 2.442000000 GHz Span 0 Hz
|Res BW 1.0 MHz #VBW 8.0 MHz Sweep 161.3 ms (1201 pts)
[WRMODETRC[SC] %X | ¥ | FUNCTION | FUNCTION WIDTH] NC
1 A2 t (4) 129.2 ms (A) 0.012dB
2 N t 156.99 ms 0.715§dBm
A2 t (A 129.2 ms (A) 0.012dB
4
5 E
6
7
8
9
10 W
11 -
< i ]
MSG STATUS
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3. Measurement Equipment

. . . Calibration Calibration
Use Int. No. Kind of Equipment Model No. Manufacturer Serial No. Authority Date
X 0 PXA signal analyzer N9030A Keysight MY55410512 CEPREI 12-Dec-17
0 Power Meter N1912A Keysight MY55416024 CEPREI 12-Dec-17
0 Power Sensor E9323A Keysight MY55420006 CEPREI 12-Dec-17
X 0 Signal Analyzer FSV40 R&S 101118 CEPREI 12-Dec-17
X 0 DC power supply E36103A Keysight MY55350020 CEPREI 12-Dec-17
Note: 1. The calibration of measurement equipment is valid for a one year period.
2. "X" used equipment.
3. All equipment is calibrated and traceable to 1ISO17025
4. Test Condition
Test Item Date Temp Hum Engineer Test Room
Frequency Tolerance 16-Mar-18 23.2<C 61% Kebo Shielding Room A
Occupied Bandwidth 16-Mar-18 23.2C 61% Kebo Shielding Room A
Unwanted Emission Strength 18-Apr-18 22.5C 63% Kebo Shielding Room A
Output Power/ E.I.R.P 19-Apr-18 22.7C 64% Kebo Shielding Room A
Secondary Radiated Emission Strength 16-Mar-18 23.2C 61% Kebo Shielding Room A
Burst Length / Duty 16-Mar-18 23.2C 61% Kebo Shielding Room A
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5. TEST CONFIGURATION

PHOTO
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