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1 Summary of Test

Standards:

Ordinance concerning Technical Regulations Conformity Certification etc.
of Specified Radio Equipment,

(TLX—2A., TLAY FO—ILARUT—RIzER (920MHz®)
FEBRRJXMBORMEEBESIAFICEET 2RE|
BF2XE1IRES D MR fis)

Test Methods:
According to Table 22-3 of Notification No.88 of MIC

List of applied test to the EUT

No Classification of EUT Condition Result
1 Frequency Tolerance Conducted PASS
2 Occupied Bandwidth Conducted PASS
3 Transmitter spurious emissions Conducted PASS
4 RF Output Power Conducted PASS
5 Adjacent Channel Leakage power Conducted PASS
6 Receiver spurious emissions Conducted PASS
7 Carrier Sensing level & sense time Conducted PASS
8 Transmission time limited Conducted PASS
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2 Facilities and accreditations

2.1. Facilities

25, 2565beon-gil, jungbu-daero, Yangji-myun, Cheoin-gu, Yongin-si, Gyeonggi-do, Korea, 17162
TEL : 82-31-336-1798, FAX : 82-31-336-3451

2.2 Certificated

FCC Site Registration No.: 325242
VCCI Site Registration No.: R-3420, C-3794

IC Site Registration No.: 9147A-1

2.3. List of test and measurement instruments

USE Equipment Company Model No. Serial No. Cal. Due | Calibrated by
X SIGNAL ANALYZER ROHDE&SCHWARZ FSV13 101496 2018.06.22 | HCT Co.,Ltd.
UNIVERSAL COUNTER AGILENT 53131A KR01206279 | 2018.07.03 | HCT Co.,Ltd.
SYNTHESIZED SIGNAL
GENERETOR ANRITSU 68367C #012926 2018.07.04 | HCT Co.,Ltd.
MODULATION ANALYZER H.P 8901B 3005A02523 | 2018.07.03 | HCT Co.,Ltd.
X SIGNAL GENERATOR AGILENT E4438C MY47271725 | 2018.07.03 | HCT Co.,Ltd.
X USB WIDEBAND POWER KEYSIGHT U2021XA MY56040015 | 2018.06.01 | HCT Co.,Ltd.
SENSOR
15 MHz

FUNCTION/ARBITRARY H.P 33120A US36024435 | 2018.07.03 | HCT Co.,Ltd.

WAVEFORM GENERATOR
X Hygro/Thermo Graph CAS TO004 - 2018.08.09 | HCT Co.,Ltd.
X Attenuator (10dB) Agilent Technologies 8493C 16219 2019.01.16 | HCT Co.,Ltd.
Attenuator (20dB) Agilent Technologies 8491B 27488 2019.01.16 | HCT Co.,Ltd.
X DC Power supply Agilent Technologies E3631A MY40012658 | 2019.01.09 | HCT Co.,Ltd.

c¢) : Calibration conducted in foreign countries, which shall be equivalent to the calibration conducted by the
NICT or a designated
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3 EUT(Equipment Under Test) Information

Product:
Model:
Serial number:

Model differences:

LoRa Tracker
PLS110
None (prototype)

Model name

Difference

Tested (checked)

PLS110

Original

X

Note: All the differences were compared with the test sample

Technical data:

Operating frequency range:

920.6 MHz ~ 928 MHz

Type of modulation:

GFSK

Type of emission:

F1D

Type of Antenna

FPCB antenna( Peak Gain: -1.53 dBi)

RF output power:

0.02 W

Number of Channels:

38 channels (channel spacing: 200 kHz)

Power source:* Voltage Extreme upper | Extreme lower
Nominal: (normal): Voltage: Voltage:
DC 3.7V DC3.7V DC4.2V DC 3.33V

S/W Version V1.0

H/W Version V1.0

Test Soft ware Tera Term ver 4.91

Connection to PSTN: No

Note: .The test were performed at each voltage(battery input terminal)
I/O port Type Q'ty Remark
USB USB interface 1

EUT Modifications
- None

25, 2565beon-gil, jungbu-daero, Yangji-myun, Cheoin-gu, Yongin-si, Gyeonggi-do, Korea. Tel +82-31-336-1798 fax +82-31-336-3451
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4 Test and measurement conditions

4.1. Test configuration (arrangement of EUT)

The measurements were taken in continuous transmitting/receiving mode using the TEST MODE.

DC
Power Supply

AC Mains

The measurements were taken in TEST MODE provided by the applicant for controlling the EUT.
m Test software installed in the EUT: Tera Term ver 4.91

4.2. Description of support units (accessory equipment)

The following support units or accessories were used to form a representative test configuration during the tests.

# | Equipment Manufacturer Model No. Serial No.
1 NotePC H.P TPN-C129 CND80962L4

4.3. Interconnection and I/O cables

The following support units or accessories were used to form a representative test configuration during the tests.

Start End Cable
length shielded
# | Name I/O port Name I/0O port (m) (Y/N)
1 | EUT DC IN DC power supply DC OUT 0.5 N
2 | DC power supply AC IN AC mains AC mains 1.8 N

Note: 1) All the equipment/cables were placed in the worst-case configuration to maximize the emission during the test.
2) Grounding was established in accordance with the manufacturer’s requirements and conditions for the intended use.

4.4. Measurement Uncertainty (U)
Refer to Measurement Results (The confidence level is 95 %, k= 2)

4.5. Test Date

Date Tested January 16, 2019 — January 17, 2019
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5 Measurement results

5.1. Frequency tolerance
According to Table 22-3 of Notification No.88 of MIC

5.1.1 Test Data

PASS

Test Conditions (Conducted)

Temperature: (26 £3) °C TEST RESULTS

Rel. Humidity: (54+£3) %R.H. Measured ** Tolerance Limit
(MHz) (ppm) (ppm)

Low Vuax DC4.20V 920.59226 -8.41

Frequency: Vion DC3.70V 920.59251 -8.14

920.6 MHz Vun DC3.33V 920.59226 -8.41

Middle Vuax DC4.20V 923.99251 -8.11

Frequency: Viom DC3.70V 923.99251 -8.11 +20

924 MHz Vun  DC3.33V 923.99251 -8.11

High Vuax DC4.20V 927.99251 -8.08

Frequency: Vion DC3.70V 927.99251 -8.08

928 MHz Vun DC3.33V 927.99251 -8.08

Measurement uncertainty: + 2 x 10 -

** Measured = FC

- FL : Lowest frequency
- FH: Highest frequency

-FC:(FL+FH)/2
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5.1.2 Test Plot (Normal Voltage)
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5.2. Occupied bandwidth (99%)
According to Table 22-3 of Notification No.88 of MIC

5.2.1 Test Data PASS

Test Conditions (Conducted)

Temperature: (26 £3) °C TEST RESULTS

Rel. Humidity: (54 £3) % R.H. Occupied bandwidth Limit
(kHz)

Low Vuax DC4.20V 112.89

Frequency: Vnomw DC3.70V 112.89

920.6 MHz Vun DC3.33V 112.89

Middle Vuax DC4.20V 112.89

Frequency: Vnomw DC3.70V 112.89 200kHz or below

924 MHz Vun  DC3.33V 112.89

High Vuax DC4.20V 112.89

Frequency: Vnom DC3.70V 112.89

928 MHz Vun DC3.33V 112.89

Measurement uncertainty: + 3 x 10 ™
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5.2.2 Test Plot (Normal Voltage)

Occupied bandwidth (99%)
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5.3. RF Output Power
According to Table 22-3 of Notification No.88 of MIC

5.3.1 Test Data PASS
Test Conditions (Conducted)
RF output power (declared): 0.02wW
Temperature: (26 £ 3) °C TEST RESULTS
Measured Ant. eirp Tolerance
Rel. Humidity: (54 £3) % R.H. (@Bm) Gain (%) Limit
@Bi) | dBm mW | (NOTEL)
Low Vmax DC4.20V 13.00 -1.53 11.47 | 14.03 -29.86
Frequency: Vnom DC3.70V 13.47 -1.53 11.94 | 15.63 -21.84
920.6 MHz Vmn DC3.33V 13.57 -1.53 12.04 | 16.00 -20.02 | (RF Output Power)
Middle Vuax DC 4.20V 13.21 -1.53 11.68 | 14.72 -26.38 | 0.02W or below
Frequency: Vnom DC 3.70V 12.94 -1.53 11.41 | 13.84 -30.82
924 MHz Vun DC3.33V 13.27 -1.53 11.74 | 14.93 -25.36 | (tolerance)
High Vmax DC4.20V 13.30 -1.72 11.58 | 14.39 -28.06 | 20 % and -80 %
Frequency: Vo DC3.70V 12.91 -1.72 11.19 | 13.15 -34.24
928 MHz Vun DC3.33V 13.12 -1.72 11.40 | 13.80 -30.98

Measurement uncertainty: £ 1.4 dB

** Measured value (dBm) is the average output power of the transmitter; the power meter reading and corrected for the cable loss. The
measured power was only performed about the burst-on time excluding burst-off time using the trigger function of the peak power meter.
NOTE 1: Tolerance (%) in normal mode = 100 x (Antenna power (mW) - Declared power (mW)) / Declared power (mW)

25, 2565beon-gil, jungbu-daero, Yangji-myun, Cheoin-gu, Yongin-si, Gyeonggi-do, Korea. Tel +82-31-336-1798 fax +82-31-336-3451 Page 12 of 34
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5.3.2 Test Plot (Normal Voltage)
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5.4. Transmitter spurious emissions
According to Table 22-3 of Notification No.88 of MIC

5.4.1 Test Data PASS
Test Conditions (Conducted)
Temperature: (26 £3) °C TEST RESULTS
M d
Rel. Humidity: (54 £3) % R.H. | Measured frequency ?/i:;zree Limit Reference
imi
b idth
920.6 MHz (MH2) (dBm) g
Vuax DC4.20V 701.51 -68.55
30 MHz ~
Vnou DC3.70V 40.53 -68.37 -36 dBm 100 kHz
710 MHz
Vun DC3.33V 677.73 -67.82
Vuax DC4.20V 806.14 -59.78
710 MHz ~
Vnom DC3.70V 800.25 -60.44 -55 dBm 1 MHz
900 MHz
Vun DC 3.33V 792.85 -59.37
900 Vuax DC4.20V 912.60 -62.55
Vnou DC3.70V 912.67 -62.19 -55dBm 100 kHz
915 MHz
Vun DC3.33V 912.67 -60.17
930 Vuax DC4.20V 940.59 -60.03
1000 MHz Vvomu DC3.70V 940.73 -60.19 -55 dBm 100 kHz
Vun DC3.33V 940.80 -60.36
Vuax DC4.20V 1129.84 -54.91
1000 MHz ~
Vnom DC3.70V 1131.77 -54.56 -45 dBm 1 MHz
1215 MHz
Vun  DC3.33V 1006.98 -54.26
Vuax DC4.20V 1840.80 -38.19
L350z ~ V DC3.70V 1840.80 -37.97 -30 dBm 1 MHz
5000 MHz Nom : : :
Vun DC3.33V 1840.80 -38.18
015 Vuax DC4.20V 920.30 -38.78
930 MHZ* Vnou DC3.70V 920.30 -39.12 -36 dBm 100 kHz
Vun DC3.33V 920.27 -38.86

- *"n" is the number of channels to be used simultaneously as a single radio channel.
Center frequency (200 + 100 % n)kHz are excluded.
- ** RBW/VBW 3 kHz Correction factor : 15.2 dB
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924 MHz
20 MH Vyax DC 4.20V 522.85 -69.75
z Viow DC3.70V 599.61 -69.20 -36 dBm 100 kHz
710 MHz
Vun DC3.33V 580.59 -70.49
Vyax DC 4.20V 823.79 61.10
710 MHz ~
Vaiou DC 3.70V 797.60 -60.39 -55 dBm 1 MHz
900 MHz
Vyw  DC3.33V 803.86 -60.10
000 Vyax DC 4.20V 905.64 -63.58
Viow DC3.70V 905.94 -63.90 -55 dBm 100 kHz
915 MHz
Vun DC3.33V 905.69 -63.28
030 Vyax DC4.20V 931.85 -60.25
1000 M Vaiou DC3.70V 931.92 -60.97 -55 dBm 100 kHz
Vun DC3.33V 931.99 -60.12
Vyax DC 4.20V 1189.33 -54.53
1000 MHz ~
Viow DC 3.70V 1159.48 -54.85 -45 dBm 1 MHz
1215 MHz
Vuw DC3.33V 1006.55 -55.41
Viyax DC4.20V 1848.40 -39.05
1215 MHz ~ V. DC3.70 V 1848.40 -38.77 -30 dBm 1 MHz
5000 MHz Nom : : :
Vun DC3.33V 1848.40 -39.21
015 Vyax DC 4.20V 923.70 -39.08
930 MHz* Viou DC3.70V 924.30 -39.55 -36dBm | 100 kHz
Vun DC3.33V 924.31 -39.18

- *"n" is the number of channels to be used simultaneously as a single radio channel.

Center frequency (200 + 100 x n)kHz are excluded.

- ** RBW/VBW 3 kHz Correction factor : 15.2 dB
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928 MHz
20 MH Viyax DC4.20V 596.89 -70.34
g Viow DC3.70V 675.69 -69.63 -36 dBm 100 kHz
710 MHz
Vun DC3.33V 703.55 -70.49
Vuax DC 4.20V 794.75 -59.87
710 MHz ~ v DC 3.70 V 814.49 59.55 55 dBm 1 MHz
900 MHz Noy : : :
Vun DC3.33V 799.50 -59.63
200 Viyax DC4.20V 914.35 -67.06
015 MHz Viow DC3.70V 914.53 -66.35 -55 dBm 100 kHz
Vun DC3.33V 913.49 -66.73
030 Vuax DC 4.20V 930.32 -57.45
1000 MHz Viou DC3.70V 930.18 -58.44 -55 dBm 100 kHz
Vun DC3.33V 930.04 -58.38
Viyax DC 4.20V 1000.75 -54.22
1000 MHz ~ Y DC3.70 V 1051.44 -54.49 -45 dBm 1 MHz
1215 MHz Nt ' ' :
Vi DC3.33V 1189.98 -55.36
Viyax DC4.20V 1855.90 -39.87
1215 MHz ~ v DC3.70 V 1855.90 39.68 30 dBm 1 MHz
5000 MHz Nowm : : :
Vun DC3.33V 1855.90 -39.74
015 Viyax DC 4.20V 927.69 -37.35
930 MHz* Viow DC3.70V 927.69 -37.50 -36dBm | 100 kHz
Vun DC3.33V 927.69 -37.68

Measurement uncertainty: + 3.0

- *"n" is the number of channels to be used simultaneously as a single radio channel.

Center frequency (200 + 100 % n)kHz are excluded.
- ** RBW/VBW 3 kHz Correction factor : 15.2 dB
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5.4.2 Test Plot (Normal Voltage)

920.6 MHz
30 ~ 710 MHz

o] Spectrum 2
RefLavel 0.00 d8m
Att 10 d
TOF

®
& RBW 1 MHz
BWT 26.5 ps & VBW 1 MHz

Spectrum

Ref Lovel 10.00 dém & RBW 100 kHz
po AL 20 c8  BWT 739.5 ys & VBW 100 kHz
TOF

Mode Auta FFT Made Auto FFT

1Rm Max 1Pk Max

I Mi[1]

.44 chBm|
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W‘W\ bl “'WﬂWWquﬂl:qu

\n\-"“\aiu'\v.. P L{\f\'w'\

Start 30.0 MHz 1001 pts Stop 710.0 MHz_Jif 0 MHz 1001 pts

Stop 900.0 MHz

900 ~ 915 MHz 930 ~ 1000 MHz

Gl Spectrum3 (@

(=

® REBW 100 kHz
BWT 758 p: » VBW 100kHz Mode Auto FFT

Ref Lovel 10.00 dém
Att 20 d@
TOF

& RBW 100 kHz
BWT 19 ps & VBW 100 kHz

Ref Lovel 0.00 dém

Att 10 d8 Mode auto FFT

1Rm Max

Mi[1] Mi[1]

912

600,19 cifm|
D40, 7340 MHz

Waw,_,,wff‘\mnr‘,rﬁo

B B et Al

-kalJ.‘wM““"vf Pt B g gl

Start 900.0 MHz ﬂloe 915.0 MHZ 0 MHz 1001 pts

1001 pts

Stop 1.0 GHz
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920.6 MHz
1000 ~ 1215 MHz

Ref Lovel 10.00 dgm
Att 20c8  SWT 30.3us @ VBW 1 MHz

& RBW 1 MHI

Made Auto FFT

Ref Lovel 10.00 dém
20 dB

& RBW 1 MHz
SWT 7.6 ms @ VBW 1 MHZ  Mode Auto Sweep

(=

Mi[1]

Mi[1]

mz2[1]

-37.97 dBm
1.84080 GHz
-39 85 dBm|
2.48140 GHz

A

el ety

A -f\,mw.rw]“wm

AU i Al

YTy PR T

60 deth

Start 1.0 GHz

1001 pts

.215 GHz

5 GHz

1001 pts

Stop 5.0 GHz

915 ~ 930 MHz (RBW/VBW 3 kHz)

Ref Lovel 0.00 dgm
10 d@

& RBW 3 kH:z

BWT 1.3 ms & VBW 3 kHz

Mode Auto FFT

(M Spectrum 4

®

Att
TOF

Ref Lovel 0.00 dém
10 d@

915 ~ 930 MHz (RBW/VBW 3 kHz)

& RBW 3 kH:z

BWT 1.9 ms & VBW 3 kHz

Mode Auto FFT

(M Spectrum 4

Mi[1]

54.32 dBm
29740 MHZ

ETTEY]

56.20 dBm]
920.91360 MHZz

Lo

JMWIL

Hiw
# =

Start 915.0 MHz

1001 pts

Stop 920.3 MHz_Jf

9 MHz

1001 pts

Stop 930.0 MHz
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924 MHz
30 ~ 710 MHz

Spectrum

Ref Lovel 10.00 dém & RBW 100 kHz
po AL 20 d8 BWT 739.5 us & VBW 100 kHz Mode Auto FFT
TOF

1Rm Max

Maf1] 6920 dBm|
599.610 MH2

Maf1] 6.9 cdBm|
797.600 MHz
0d

YWV SN, (INTYe CTIY) STVAVY v NUYSS PR SV

oA g At Ay gt B o o v S e

Start 30.0 MHz 1001 pts Stop 710.0 MHz_Jif 0 MHz 1001 pts Stop 900.0 MHz

900 ~ 915 MHz 930 ~ 1000 MHz

b (<) Spectrum 3
Ref Lavel 0.00 dém & RBW 100 kHz
Att 1008 BWT 19 ps & VBW 100 kHz  Mode Auto FFT

5) "~

(=

Ref Lovel 10.00 dém & RBW 100 kHz
2048 BWT 758 s ® VBW 100 kHz _ Mode Auto FFT

Maf1] 63,90 dBm|
905.9420 MHz

ETTEY] 60,97 dBm|
931,9230 MHz

Lirnndnein

=
3

E
3

s LTI PR POTRRT PRI S LN ST KRR B (L WP P

Start 900.0 MHz 1001 pts Stop 915.0 MHz 0 MHz 1001 pts Stop 1.0 GHz
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924 MHz
1000 ~ 1215 MHz

Spectrum 2 ()

(=

Ref Lovel 10.00 dém & RBW 1 MHz
Z0GE  BWT 7.6 mz & VBW 1 MHz  Moda Auto Sweep

Ref Lovel 10.00 dém & RBW 1 MHI
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bt il N b g St At g g gt b g
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Stop 5.0 GHz

CF 1.1075 GHz 1001 pts Bpan 215.0 MHz

915 ~ 930 MHz (RBW/VBW 3 kHz) 915 ~ 930 MHz (RBW/VBW 3 kHz)

(M Spectrum 4

0 G Spectrum 4

Ref Lovel 0.00 dém & RBW 3 kH:z
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TOF
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g
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928 MHz
30 ~ 710 MHz

Spectrum
Ref Lovel 10.00 dém & RBW 100 kHz

o ALt 20 d8 BWT 739.5 us & VBW 100 kHz Mode Auto FFT
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5) "~

(=
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928 MHz
1000 ~ 1215 MHz

(=

Ref Lovel 10.00 dém - RBW 1 MHD
Z0GB  BWT 7.6 ms = VBW 1 MHz

& RBW 1 MHI

Ref Lovel 10.00 dém
20G8  SWT 30,3 us & VBW 1 MHz
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P Y P e e A hm ta  aS A d S ECTL  a
70 o
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®

w RBW 3 kHz
BWT 632.1 us & VBW 3 kHz
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(M Spectrum 4

52.70 dBm| ETTEY]
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[ I e A e .

"

Ll

1001 pts Stop 927.7 MHz_Jif 3 MHz 1001 pts

Stop 930.0 MHz
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5.5. Adjacent Channel Leakage power
According to Table 22-3 of Notification No.88 of MIC

5.5.1 Test Data PASS
Test Conditions (Conducted)
Temperature: (26 £3) °C TEST RESULTS
N Lower Adjacent Upper Adjacent
Rel. HuByE (54£3) %RH. Unit Channel Unit Channel Limit
(dBm) (dBm)
Low Vuax DC4.20V -21.50 -20.20
Frequency: Viom DC3.70V -24.08 -20.55
920.6 MHz Vun DC3.33V -25.44 -20.55
Middle Vunx DC 4.20 V 24.71 2272 920.5 MHz ~ 928.1 MHz
below RF power 1 mW
Frequency: Vnom DC3.70V -23.15 -22.79 ~20 mW
924 MHz Vmn  DC 3.33V -22.29 -22.76 (-15dBm or below)
High Vuax DC4.20V -17.07 -19.38
Frequency: Vnom DC3.70V -17.32 -19.35
928 MHz Vun DC3.33V -17.57 -19.33

Measurement uncertainty: £ 1.4 dB
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5.5.2 Test Plot (Normal Voltage)

Low Channel Spectrum | (=)
Ref Level 20,00 dim & RBW 2 LMz

(920.6 MHz) M OB SWT 67 ms @ VBW 3kHZ  Moda AUta Sweep
1Rm Max

CF 920.6 MHz llllllﬁi Span 600.0 kHz
hannel Power
nnel

Middle Channel Spectrum | (=)

Ref Level 20.00 d8m ® RBW 3 kHz

(924 MHZ) :;tF 36 0E SWT 6.7 ms @ VBW 3kHz  Mode Auto Sweep

| e

CF 924.0 MHz 1001 pts Span 600.0 kHz
Channel Power
Channel Bandwidth | offset |
Ti1 (Ref) kHz |
TxTotal

High Channel Spectrum |

Ref Level 20.00 d8m : & RBW 3 kHz )
(928 MHZ) At 36 dE  GWT 6.7 mE & VBW 3 kHz - Mode Auto Sweep

TOF

CF 928.0 MHz 1001 pts Span 600.0 kHz
Channel Power ”
Char | Offset | Pover
T (Ref) 199.000 kHz | 26,97 dim
TxTotal B . 26.97dBm | -
___Channe Offset | Lower Upper _____}
Ad) 200.000 kHz -17,32 dém -19.35 dém
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5.6. Receiver spurious emissions
According to Table 22-3 of Notification No.88 of MIC

5.6.1 Test Data

PASS

Test Conditions (Conducted)

Temperature: (26 £3) °C TEST RESULTS
Measured
Rel. Humidity: 4 + % R.H.
el. Humidity 54+£3) % Measured frequency Value Limit
920.6 MHz (MHz) (dBm)
30 MH Vuax DC4.20V 685.20 -88.92
710 M:|z Vo DC3.70V 610.48 -87.72 -54dBm/100kHz or below
Vun DC3.33V 586.02 -89.03
Vumax DC4.20V 869.35 -72.97
710 MHz ~
900 MHz Vyom DC 3.70V 890.41 -73.48 -55dBm/1MHz or below
Vmin  DC 3.33V 889.66 -73.63
Vuax DC4.20V 902.18 -82.33
900 MHz ~
515 MHz Vo DC3.70V 902.63 -82.30 -55dBm/100kHz or below
Vun DC3.33V 902.33 -82.64
Vumax DC4.20V 927.07 -83.03
915 MHz ~
930 MHz Vyon DC3.70V 917.45 -82.70 -54dBm/100kHz or below
Vumn DC3.33V 918.17 -82.51
Vuax DC4.20V 968.50 -82.75
930 MHz ~
Viom DC3.70V 999.99 -82.75 -55dBm/100kHz or below
1000 MHz
Vun  DC3.33V 951.64 -82.35
Vumax DC4.20V 4522.50 -68.53
1000 MHz ~
Vyon DC3.70V 4618.40 -67.94 -47dBm/1MHz or below
5000 MHz
Vumn DC3.33V 4686.30 -68.97
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924 MHz
30 MH Vuax DC4.20V 661.43 -88.63
710 M:|z Vnom DC3.70V 665.50 -88.34 -54dBm/100kHz or below
Vmn DC3.33V 660.75 -88.33
Vmax DC4.20V 826.64 -72.39
710 MHz ~
900 MHz Vnom DC3.70V 832.90 -73.25 -55dBm/1MHz or below
Vmun  DC3.33V 863.84 -73.76
Vuax DC4.20V 901.21 -82.30
900 MHz ~
915 MHz Vnom DC3.70V 901.69 -82.64 -55dBm/100kHz or below
Vmn DC3.33V 904.25 -81.90
Vmax DC4.20V 915.32 -82.03
915 MHz ~
930 MHz Vnom DC3.70V 924.18 -82.40 -54dBm/100kHz or below
Vmun DC3.33V 922.98 -82.63
Vuax DC4.20V 961.64 -83.30
930 MHz ~
Vnom DC3.70V 956.60 -82.78 -55dBm/100kHz or below
1000 MHz
Vumn  DC3.33V 941.50 -82.66
Vmax DC4.20V 4730.30 -68.86
1000 MHz ~
Vnom DC3.70V 4726.30 -69.47 -47dBm/1MHz or below
5000 MHz
Vmun DC3.33V 4706.30 -69.04
928 MHz
30 MH Vmax DC4.20V 638.33 -88.76
710 M:|Z Vnom DC3.70V 649.88 -88.85 -54dBm/100kHz or below
Vun  DC3.33V 610.48 -87.72
Vuax DC4.20V 862.89 -73.57
710 MHz ~
900 MHz Vnom DC3.70V 762.48 -73.54 -55dBm/1MHz or below
Vmn DC3.33V 726.99 -72.86
Vmax DC4.20V 907.14 -82.61
900 MHz ~
915 MHz Vnom DC3.70V 907.59 -81.66 -55dBm/100kHz or below
Vmun DC3.33V 909.75 -82.27
Vumax DC4.20V 916.81 -82.86
915 MHz ~
930 MHz Vnom DC3.70V 922.14 -81.49 -54dBm/100kHz or below
Vmn DC3.33V 928.00 -82.08
Vmax DC4.20V 952.69 -83.31
930 MHz ~
Vnom DC3.70V 979.48 -83.08 -55dBm/100kHz or below
1000 MHz
Vmun DC3.33V 966.89 -82.44
Vumax DC4.20V 4606.40 -69.34
1000 MHz ~
Vnom DC3.70V 4870.10 -69.07 -47dBm/1MHz or below
5000 MHz
Vmn DC3.33V 4762.20 -69.08

Measurement uncertainty: + 3.0
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5.6.2 Test Plot (Normal Voltage)

920.6 MHz
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Spectrum
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924 MHz
30 MHz ~ 710 MHz

710 MHz ~ 900 MHz
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928 MHz
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TOF

ARm Max 1Pk Max

(=

Mode Auto Swaeap

Maf1] -83.08 dBm| Maf1] 69.07 dBm|
979.4760 MHz 4.87010 GH2)

D1 -55.000 dBrr

i PRI P T JRPSTRTS) AT 1 P P

B0 dB, B

s, e st st g o i s M

<90 din

-100 dB:

=110 dén

Start 930.0 MHz 1001 pts Stop 1.0 GHz Start 1.0 GH.

1001 pts Stop 5,0 GHZ
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5.7. Carrier Sensing Level
According to Table 22-3 of Notification No.88 of MIC

5.6.1 Test Data PASS

Test Conditions (Conducted)

Temperature: (26 £3) °C TEST RESULTS

Rel. Humidity: (54 £3) % R.H. carrier sense level (dBm) Limit
Low

Frequency: Vnom DC3.70V -85.2 dBm

920.6 MHz

Middle ) carrier sense level
g;iql\ljlar;cy. Vnom DC3.70V -84.8 dBm .80 dBrm Below
High

Frequency: Vnow DC3.70V -85.2 dBm

928 MHz
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5.8. carrier sense time
According to Table 22-3 of Notification N0.88 of MIC

5.8.1 Test Data PASS
Test Conditions (Conducted)
Temperature: (26 +3) °C TEST RESULTS
Carrier Sending Pause .
. . . Limit
e 4 Sense time | duration duration
Rel. Humidity: (54 +3) % R.H. - -
Carrier Sending Pause
(ms) (ms) (ms) . . .
Sense time duration duration

Low
Frequency: Vvom | DC3.70V 5 3949.28 79.71
920.6 MHz 5ms 4s 50 ms
Middle more below more
Frequency: Vnom | DC 3.70V 5 3949.28 79.71
922.2 MHz
Middle
Frequency: Viom | DC3.70V 5 364.51 | 4026.09 200 ms
922.4 MHz 128 us and Ten times
High more 400 ms or more
Frequency: | Vyow | DC3.70V 5 368.75 | 4018.84 below
928 MHz
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5.8.2 Test Plot (Normal Voltage)

920.6 MHz

922.2 MHz

Spectrum [ﬂ%'-k Spectrum [ﬂ%'-k
Ref Leval 20.00 dém ® RBW 1 MHz Ref Lovel 20.00 dem & RBW 1 MH:z
Att 40dB @ SWT 55 VBW I MH: At 4008 & SWT 55 VBW 1 MH:z
SGL TDF SGL TDF
[@14P Clrw
Dali] Dalil : 0.04 dB
it 79.71 ms
M1 1f M1 11
202.90 ms
]
10jdpm L W LT . ¢ AR e W e S S [
20}
~30|
40|
-50|
-60|
<70 W T
CF 920,6 MHz 691 pts 500.0 ms/_ 691 pts 500.0 ms/_
Marker Marker
Type | Ref | Tre | X-value | w-valwe | Function | Function Result Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 253.62 11.00 dém | M1 1 202.9 ms | 10.97 dém |
D1 M1 1 0.00.08 D1 M1 1 3.94928 5 0.05 g8
Mz 1 11.01 gdm | Mz 1 4.15217 s 11.02 diém
D3| M2 1 -0.00 g8 | D3| M2 1 79.71 ms

922.4 MHz

Spectrum [m

-0.04 ¢

928 MHz

Ref Laval 20.00 dém

Spectrum [ﬂ;"-k

99,19 r

& RBW 1 MH:z Ref Leval 20.00 dém & RBW 1 MH:z
Att 40 dB & SWT 55 VBW 1 MHz Att 40 dB & SWT 55 VBW 1 MHz
SGL TDE SGL TDE
(@127 Cirw (@127 Cirw
Daril 0.00 0B [FETET]
i 3.0260
i Ml 1.10 d Mif1]

24188 ms

691 pts

Marker

Type | Ref | Tre | X-value | w-walve | Function | Function Result Il Type | ref | Trc | X-value | v-waluwe | Function | Function Result |
M1 1 133.19 ms | 11.10 dém | M1 1 241.88 M8 | i
D1 M1 1 364.51 ms 0.00 g8 D1 M1 1 368.75 ms |
Mz 1 497.7 ms 11.10 cém Mz 1 611.7 ms
D3| M2 1 402609 5 -0.00 g8 D3| M2 1 4.01884 5 |
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6 Photographs of the test setup
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7 Photographs of EUT
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