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Revision History

Version Issue Date Revisions
Rev. 01 Jul. 20, 2023 Initial Issue
Rev. 02 Jul. 25, 2023 1. Page6, the device name has been

modified to SenseCAP Card Tracker.
2. Page57~Page58, the declare rated
power has been modified to 10mW.
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1. GENERAL INFORMATION

1.1 Test Laboratory

Name Shenzhen BALUN Technology Co., Ltd.

Block B, 1/F, Baisha Science and Technology Park, Shahe Xi Road,
Nanshan District, Shenzhen, Guangdong Province, P. R. China
Phone Number +86 755 6685 0100

Address

1.2 Test Location

Name Shenzhen BALUN Technology Co., Ltd.

I Block B, 1/F, Baisha Science and Technology Park, Shahe Xi Road,
Nanshan District, Shenzhen, Guangdong Province, P. R. China
Location [ 1/F, Building B, Ganghongji High-tech Intelligent Industrial Park,
No. 1008, Songbai Road, Yangguang Community, Xili Sub-district,
Nanshan District, Shenzhen, Guangdong Province, P. R. China
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2. PRODUCT INFORMATION

2.1 Applicant Information

Applicant Seeed Technology Co., Ltd.
9F, G3 Building, TCL International E City, Zhongshanyuan Road,
Nanshan District, Shenzhen, Guangdong Province, P.R.C

Address

2.2 Manufacturer Information

Manufacturer Seeed Technology Co., Ltd.
9F, Building G3, TCL International E city, Shuguang Community, Xili
street, Nanshan, Shenzhen

Address

2.3 Factory Information

Factory Shenzhen Xinxian Technology Co; Limited
F5, Building B17, Hengfeng Industrial City, No. 739 Zhoushi Rd,
Baoan District, Shenzhen, Guangdong, P.R.C

Address

2.4 General Description for Equipment under Test (EUT)

EUT Name SenseCAP Card Tracker
Model Name Under Test | T1000-A
Series Model Name T1000-B, T1000-C, T1000-D
All models are same with electrical parameters and internal circuit
structure, but only differ as below (this information provided by the
customer):
Description of Model Model Light, Temperatie ey GNSS Chip
) o Accelerometer sensor
name differentiation T1000A Support AG3335
T1000-B Not support AG3335
T1000-C Support LR1110
T1000-D Not support LR1110
Hardware Version v1.2
Software Version v1.8
Dimensions (Approx.) N/A
Weight (Approx.) N/A
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2.5 Technical Information

Bluetooth BLE

WIFI 802.11b, 802.11g, 802.11n (Only RX)

LoRa, GPS, BDS, GLONASS, Galileo

The requirement for the following technical information of the EUT was tested in this report:

Network and Wireless
connectivity

Modulation Technology | LoRa

Frequenc | 125 kHz The frequency range used is 920.6 MHz — 928.0 MHz
y Range 250 kHz The frequency range used is 920.7 MHz — 927.9 MHz
Frequency Bandwidth 125 kHz, 250 kHz

Number of | 125 kHz 38

channel 250 kHz 37

Tested 125 kHz Low (920.6 MHz), Middle (924.2 MHz), High (928.0 MHz)
Channel 250 kHz Low (920.7 MHz), Middle (924.1 MHz), High (927.9 MHz)
Antenna Type PCB Antenna

-0.45 dBi (In test items related to antenna gain, the final results
reflect this figure. This value is provided by the applicant.)

The equipment is SenseCAP Card Tracker, used for data
transmission.

Antenna Gain

About the Product

Channel List:
125 kHz
Channel Freq. Channel Freq. Channel
number (Mqu) number (Mqu) number Freq. (MHz)
24 920.6(Low) 37 923.2 50 925.8
25 920.8 38 923.4 51 926.0
26 921.0 39 923.6 52 926.2
27 921.2 40 923.8 53 926.4
28 921.4 41 924.0 54 926.6
29 921.6 42 924.2(Middle) 55 926.8
30 921.8 43 924.4 56 927.0
31 922.0 44 924.6 57 927.2
32 922.2 45 924.8 58 927.4
33 922.4 46 925.0 59 927.6
34 922.6 47 925.2 60 927.8
35 922.8 48 925.4 61 928.0(High)
36 923.0 49 925.6 -- --
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250 kHz

Channel Freq. Channel Freq. Channel

number (Mqu) number (Mqu) number Freq. (Hg)
1 920.7(Low) 14 923.3 27 925.9
2 920.9 15 923.5 28 926.1
3 921.1 16 923.7 29 926.3
4 921.3 17 923.9 30 926.5
5 921.5 18 924.1(Middle) 31 926.7
6 921.7 19 924.3 32 926.9
7 921.9 20 924.5 33 927 1
8 9221 21 924.7 34 927.3
9 922.3 22 924.9 35 927.5
10 922.5 23 925.1 36 927.7
11 922.7 24 925.3 37 927.9(High)
12 922.9 25 925.5 -- -
13 923.1 26 925.7 -- -
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3. SUMMARY OF TEST RESULTS

The EUT has been tested according to the following specifications:

Part Description Channel Verdict
5.1 Frequency Tolerance Low/Middle/High Pass
5.2 Permissible value for occupied bandwidth Low/Middle/High Pass
5.3 Antenna Power Low/Middle/High Pass
54 Permissible valugs for L.mwanted emission Low/Middle/High Pass
intensity
5.5 Antenna Power Error Measurement Low/Middle/High Pass
56 Limit on secondary.radiated emission Low/Middle/High Pass
(receiver)
5.7 Adjacent channel leakage power Low/Middle/High Pass
5.8 Transmission time control equipment Low/Middle/High Pass
59 Carrier Sense Low/Middle/High Pass
5.10 Construction Protection Confirmation Low/Middle/High Pass
5.11 Radio channel N/A N/A Note 1
5.12 Modulation method N/A N/A Note 1
5.13 Antenna N/A Pass Note
Note 1: see section 2.5 for this information.
The test channel corresponding to the frequency list
Mode Frequency Bandwidth Description Frequency(MHz)
LoRa 125 kHz Low/Middle/High(L/M/H) 920.6/924.2/928.0
250 kHz Low/Middle/High(L/M/H) 920.7/924.1/927.9

3.1 MEASUREMENT UNCERTAINTY

The following measurement uncertainty levels have been estimated for tests performed on the EUT as
specified in CISPR 16-4-2.
This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=2.

Parameters

Uncertainty

Frequency Error / 99% & 90% Bandwidth

(32x f x10%)Hz

Antenna Power 1.82 dB
TX-RX Spurious Emissions 1.84 dB
Transmission Antenna Gain 5.36 dB

Temperature 0.8 °C
Humidity 4 %
DC / AC Power Source 0.04 %

Note: “ f " is the nominal signal frequency in Hz.
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4. GENERAL TEST CONFIGURATIONS

4.1 Test Environment Conditions

During the measurement, the normal environment conditions were within the listed ranges:

Relative Humidity (%)

51% to 69%

Atmospheric Pressure (kPa)

86 kPa to 106 kPa

Temperature +20.1°C to +26.1°C
NV (Normal Voltage) 3.7V
Working Voltage of the EUT LV (Low Voltage) 3.3V
HV (High Voltage) 41V
4.2 Test Equipment List
Calibrat
Manufa Serial Calibration Calibration Cal. Cal.
Description Model Calibration Address ion
cturer No. Company By Date Due
Method
Shenzhen Academy 92 Longzhu Avenue,
Spectrum KEYSI MY503 2023. | 2024.
N9020A of Mettrology & Nanshan District, Shenzhen, HuanJun c)
Analyzer GHT 30200 05.16 | 05.15
Quality Inspection Guangdong, China
Shenzhen Academy 92 Longzhu Avenue,
Spectrum KEYSI MY464 o 2022. | 2023.
N9020A of Mettrology & Nanshan District, Shenzhen, HuanJun c)
Analyzer GHT 71071 ] ‘ ) 07.26 | 07.25
Quality Inspection Guangdong, China
GUANGZHOU NEM 2/F., Building 1, N0.176,
121049 | METROLOGY&TES | Hedong Road, Liwan District, 2022. | 2023.
Multimeter CEM DT-9915 LiXiang c)
7 T TECHNOLOGY Guangzhou, Guangdong, 12.28 | 12.27
CO., LTD. China
800014 GUANGZHOU NEM 2/F., Building 1, No0.176,
DC Power METROLOGY&TES | Hedong Road, Liwan District, 2022. | 2023.
ITECH | IT6863A | 020757 LiXiang c)
Supply 810006 T TECHNOLOGY Guangzhou, Guangdong, 09.25 | 09.24
CO,, LTD. China
Note:

a) Calibration conducted by the National Institute of Information and Communications Technology (NICT) (hereinafter referred to as "NICT") or

a designated calibration agency under Article 102-18 paragraph (1)
b) Correction conducted pursuant to the provisions of Article 135 or Article 144 of the Measurement Law (Law No. 51 of 1992)

c) Calibration conducted in foreign countries, which shall be equivalent to the calibration conducted by the NICT or a designated calibration

agency under Article 102-18 paragraph (1)

d) Calibration conducted by using measuring instruments and other equipment listed in the right column of Table No. 3 attached hereto, which

shall have been given any of calibration, etc. listed above from a) to ¢)
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4.3 Description of Test Setup

4.3.1 For Antenna Port Test

L

Spectrum Analyzer

4 3.2 For EIRP Antenna Power Test

_-_L&

Spectrum Analyzer

4.3.3For Carrier Sense Test

Signal
Generator

EUT

Aftenuator

{ ] 0
EUT
(Diagram 1)
(] O
EUT
(Diagram 2)
A 1 Spectrum
Divider Analyzer
St [
Coupler =P Compe.mm
Attenuator Device

(Diagram 3)
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5. TEST ITEMS

5.1 Frequency Tolerance

5.1.1 Limit
Item Limits
Frequency Tolerance <120 ppm

5.1.2 Test Setup

See section 4.3.1 for test setup description for the antenna port. The photo of test setup please refer to
ANNEX B.

5.1.3 Test Procedure

1: In the case of unmodulated waves: Continuous burst transmission of continuous or unmodulated wave

of unmodulated wave from test equipment, Measured with a frequency meter.

2: In the case of modulated waves (unmodulated waves can not be generated): Transmit a modulated
wave whose occupied bandwidth is the maximum * from the test equipment, Set the spectrum
analyzer to the setting on the right to measure the frequency. 99% Measure the frequency of "upper
limit + lower limit" / 2 of power. (= OBW).

5.1.4 Test Deviation

There is no deviation with the original standard.

5.1.5 Test Result
Please refer to ANNEX A.1.
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5.2 Permissible value for occupied bandwidth

5.2.1Limit
It shall be (200 x n) kHz or less. However, in the case that the center frequency is from 928.15
MHz to 929.65 MHz, it shall be (100 x n) kHz or less. (n is a number of unit radio channels

constituting the radio channel and is an integer from 1 to 5.)

5.2.2 Test set up

See section 4.3.1 for test setup description for the antenna port. The photo of test setup please refer
to ANNEX B

5.2.3 Test procedure

1: The test equipment transmits continuous burst transmission.
2: Transmit the modulated wave with the largest occupied bandwidth.
3: Measure the occupied frequency bandwidth (99% of total power) by setting the spectrum analyzer
to the right setting.
4: Search spectrum antenna by setting spectrum analyzer as below.
« Center frequency: Test frequency
» SPAN: 2 to 3.5 times the allowable value of OBW
+ RBW: About 1% of the allowable value of OBW
+ VBW: equivalent to RBW
* Number of data points: 400 or more
* Sweep time: In the case of burst waves, the duration of one burst per sample or more
* Sweep mode: Continuous sweep
Detection mode: positive peak
+ Display mode: Max hold

5.2.4 Test deviation

There is no deviation with the original standard

5.2 5Test result
Please refer to ANNEX A.2.

Tel: +86-755-66850100 E-mail: gc@baluntek.com Page No. 12 / 87
Web: www.titcgroup.com Template No.: TRP-Telec LoRa (2022-01-12)
Add: Block B, 1/F, Baisha Science and Technology Park, Shahe Xi Road, Nanshan District, Shenzhen, Guangdong Province, P. R. China



L3
Report No.: BL-522351327-601 GI'OUD

5.3 Antenna Power

5.3.1 Limit

It shall be 20 mW or less. However, it shall be 1 mW or less for radio channels consisting of at least one
of unit radio channels whose center frequencies are located from 916.0 MHz to 916.8 MHz or from
928.15 MHz to 929.65 MHz.

Regardless of the above specification, on and before July 24, 2012, it shall be 1 mW or less for radio
channels consisting of at least one of unit radio channels whose center frequencies are located from
928.15 MHz to 929.65 MHz. It shall be 20 mW or less for radio channels consisting of only unit radio
channels whose center frequencies are located from 920.6 MHz to 928.0 MHz and 920.7 MHz to 927.9
MHz only

5.3.2 Test Setup

See section 4.3.1 for test setup description for the antenna port. The photo of test setup please refer to
ANNEX B.

5.3.3 Test Procedure

1: Continuous transmission of normal modulated wave from test equipment, continuous burst
transmission

2: Search spectrum antenna by setting spectrum analyzer as below

Center frequency: Test frequency

SPAN: 2 to 3.5 times the OBW tolerance

RBW: 1 MHz

VBW: 3 times or more than RBW

Number of data points: 400 or more

Sweep time: In the case of burst waves, the duration of one burst per sample or more
Sweep mode: Continuous sweep

Detection mode: positive peak

Display mode: Max hold.

5.3.4 Test Deviation

There is no deviation with the original standard.

5.3.5Test Result
Please refer to ANNEX A.3.
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5.4 Permissible values for unwanted emission intensity

5.4.1Limit
Spurious emission /Unwanted
Frequency Band Emission Intensity (average Reference Bandwidth
power)
f<=710 MHz —36 dBm 100 kHz
710 MHz < f <= 900 MHz —55dBm 1M Hz
900 MHz < f <= 915 MHz —55dBm 100 kHz

915 MHz < f <= 930 MHz*

(Except for [f-fc| <= (200+100%n) kHz if bandwidth
of unit radio channel is 200kHz, except for |f-fc| <=
(100+50xn) kHz

if bandwidth of unit radio channel is
100kHz.Except for |f-fc| <= (100+100%n)kHz if —36 dBm 100 kHz
frequency band is 915.9MHz <= f <=916.9MHz
and 920.5MHz <= 922.3MHz.

Where n is a number of unit radio

channels constituting the radio channel and is an
integer from 1 to 5)

930 MHz < f <= 1000 MHz —55dBm 100 kHz

1000MHz < f <= 1,215 MHz —45 dBm 1M Hz

1,215 MHz < f —30 dBm 1M Hz
5.4.2 Test Setup

See section 4.3.1 for test setup description for the antenna port. The photo of test setup please refer to
ANNEX B.

5.4.3 Test Procedure

1: Carrier suppression filter is used as necessary

2: Transmit from test equipment with normal modulation state / modulation degree

3: Set up spectrum analyzer and search for spurious

SPAN: (described in Table 1)
RBW: (described in Table 1)
VBW: equivalent to RBW
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Number of data points: 400 points or more (eg 1001 points)

Sweep time: In the case of burst waves, the duration of one burst per sample or more
Sweep mode: Single sweep

Detection mode: positive peak

5.4 4 Test Deviation

There is no deviation with the original standard.

5.4.5EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.4 6 Test Result

Please refer to ANNEX A.4.
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5.5 Antenna Power Error Measurement

5.5.1 Limit
+20%, -80%

5.5.2 Test Setup

See section 4.3.1 for test setup description for the antenna port. The photo of test setup please refer to
ANNEX B.

5.5.3Test Procedure

1: Continuous transmission of normal modulated wave from test equipment, continuous burst
transmission

2: Search spectrum antenna by setting spectrum analyzer as below

Center frequency: Test frequency

SPAN: 2 to 3.5 times the OBW tolerance

RBW: 1 MHz

VBW: 3 times or more than RBW

Number of data points: 400 or more

Sweep time: In the case of burst waves, the duration of one burst per sample or more
Sweep mode: Continuous sweep

Detection mode: positive peak

Display mode: Max hold.

Than Detect peaks from the entire display screen with the Zone marker We will display that level in W
units.

Please calculate deviation from the rated power by the following procedure.(Measurement result - rated

power) + (rated power) x 100 [%]

5.5.4 Test Deviation

There is no deviation with the original standard.

5.5.5Test Result
Please refer to ANNEX A.5.
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5.6 Limit on secondary radiated emission(receiver)

5.6.1 Limit

Limit on Secondary Radiated X

Frequency Band . ) Reference Bandwidth
Emissions (Antenna input)

f<=710 MHz —54 dBm 100 kHz

710 MHz < f <= 900 MHz —55dBm 1 MHz

900 MHz < f <= 915 MHz —55 dBm 100 kHz

915 MHz < f <= 930 MHz —54 dBm 100 kHz

930 MHz < f <= 1000 MHz —55dBm 100 kHz

1000 MHz < f—-54 dBm —47 dBm 1 MHz

5.6.2 Test Setup

See section 4.3.1 for test setup description for the antenna port. The photo of test setup please refer to

ANNEX B.

5.6.3 Test Procedure

1: The test equipment stops transmission and puts it in a state of reception only.

2: Search for secondary fire by setting spectrum analyzer as below.

SPAN: (described in Limit Table)

RBW: (described in Limit Table)

VBW: equivalent to RBW

Number of data points: 400 points or more

Sweep time: Minimum time to guarantee measurement accuracy
Sweep mode: Single sweep

Detection mode: positive peak

5.6.4 Test Deviation

There is no deviation with the original standard.

5.6.5EUT Operation during Test

The EUT was programmed to be in continuously receivering mode

5.6.6 Test result
Please refer to ANNEX A.6.
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5.7 Adjacent Channel Leakage Power

5.7.1Limit
Range Limit
i) Spectral power at the edge of a radio channel: It shall be —20dBm or less.
915.9-916.9MHz ii) Leakage power in unit radio channel adjacent to a radio channel: It shall be

—26dBm or less.

i) Spectral power at the edge of a radio channel: It shall be —7dBm or less.
920.5-922.3MHz ii) Leakage power in unit radio channel adjacent to a radio channel: It shall be
—15dBm or less. If antenna power is reduced by 1mW or less, each adjacent
channel leakage power is -26dBm or less.

922.3-928.1MHz i) Leakage power in unit radio channel adjacent to a radio channel: It shall be
(<=1mw) —26dBm or less.

920.5-928.1MHz i) Leakage power in unit radio channel adjacent to a radio channel: It shall be

(1Tmw<P<20mw) —15dBm or less.

i) Leakage power in unit radio channel adjacent to a radio channel: It shall be

928.1-929.7MHz
—26dBm or less.

5.7.2 Test setup

See section 4.3.1 for test setup description for the antenna port. The photo of test setup please refer to
ANNEX B.

5.7.3 Test procedure

1:The test equipment transmits continuous burst transmission.
2:Transmit the modulated wave with the largest occupied bandwidth.
3:Set spectrum analyzer, measure adjacent channel leakage power
« Center frequency: Test frequency
Radio channel width: n X' unit channel

« Adjacent channel width: Unit channel - 1 kHz * 1
*+ RBW: 1 kHz
+ VBW: 3 times or more than RBW
* Number of data points: 400 or more
* Sweep time * 2: In the case of burst waves, the duration of one burst per sample or more
* Sweep mode: Single sweep

Detection mode: positive peak

5.7.4 Test Deviation

There is no deviation with the original standard

5.7.5Test result
Please refer to ANNEXA.7.
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5.8 Transmit time control equipment

5.8.1 Limit

(1) In case the 5ms or more carrier sense is required:

If the center frequency is from 920.6MHz to 922.2MHz, or if the center frequency is from 922.4MHz to
923.4MHz, radio equipment shall stop its emission of radio wave less than 4s after it starts to emit radio
wave. It shall wait 50ms or more for the consecutive emission. Meanwhile, it may emit radio wave again
without waiting 50ms, if the emission time is less than 4s after its first emission, and this re-emission is
started after 128us or more carrier sense, and is finished less than 4s after its first emission.

(2) In case the 128us or more and less than 5ms carrier sense time is required: If the center frequency is
from 920.5MHz to 928.1MHz, the following conditions shall be satisfied. Radio equipment shall stop its
emission of radio wave lessthan 400ms after it starts to emit radio wave. The sum of emission time per
arbitrary one hour shall be 360s or less. Meanwhile, it shall wait for 2ms for the consecutive emission.

(3) In case non carrier sense is required:

The following conditions shall be satisfied:

1. If the center frequency is from 916.0MHz to 916.8MHz, or from 922.4MHz to 928.0MHz, and the
antenna power is 1mW or less, radio equipment shall stop its emission of radio wave less than 100ms
after it starts to emit radio wave. It shall wait 100ms or more for the consecutive emission. The sum of
emission time per arbitrary one hour shall be 3.6s or less. Meanwhile, it may emit radio wave again
without waiting 100ms, if the emission time less than 100ms after its first emission

2. If the center frequency is from 928.15MHz to 929.65MHz, radio equipment shall stop its emission of
radio wave less than 50ms after it starts to emit radio wave. It shall wait 50ms or more for the
consecutive emission. Meanwhile, it may emit radio wave again without waiting 50ms, if the emission
time is less than 50ms after its first emission and the re-emission is finished less than 50ms after its first
emission.
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5.8.2 Test Setup

See section 4.3.1 for test setup description for the antenna port. The photo of test setup please refer to
ANNEX B.

5.8.3 Test Procedure

1: From the reception state of the test equipment, the transmission time is maximum, the transmission

pause time is the minimum state
2: Set the spectrum analyzer, measure the transmission signal with the rising trigger

3: Confirm that the transmission time is less than the specified value and the pause time is over the

specified value

Center frequency: Test frequency

SPAN: 0 Hz

RBW: 1 MHz

VBW: same level as RBW (1 MHz)

Sweep time: about twice the allowable value (8 seconds)
Sweep mode: positive peak

Trigger condition: level rising

5.8.4 Test Deviation

There is no deviation with the original standard.

5.8.5EUT Operation during Test

The EUT was programmed to be in switch between transmitting and receivering mode.

5.8.6 Test Result

Please refer to ANNEX A.8.
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5.9 Carrier Sense

5.9.1 Limit

(1) Radio equipment shall check if the interference exists by the career sense procedure before its new
emission.

(2) Carrier sense time shall be 128us or more.

(3) Carrier sense level, amount of received power at all of unit radio channels included in the radio
channel to emit, shall be -80dBm at the antenna input. When the carrier sense level is more than -
80dBm, radio equipment shall not emit any radio wave.

(4) Carrier sense is not necessary if the antenna power is 1mW or less and the conditions of 3.4.1 (3) are
satisfied

5.9.2 Test Setup

See section 4.3.1 for test setup description for the antenna port. The photo of test setup please refer to
ANNEX B.

5.9.3 Test Procedure

1: Adjust the output level of SG so that it becomes the specified level at the receiving end of the test

equipment.

2: With the SG output OFF state, put the test equipment in the transmission state and check the output

from the test equipment with the spectrum analyzer
3: Take test equipment into receive state

4: Set the SG output to the ON state, the test equipment to the transmission state, and confirm that there

is no output by the spectrum analyzer

5.9.4 Test Deviation

There is no deviation with the original standard.

5.9.5Test Result
Please refer to ANNEX A.9.
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5.10Radio Channel

N/A
Note: Please refer to section 2.5 for this information.

5.11Modulation Method

N/A
Note: It shall not be specified, please refer to section 2.5 for this information

5.12Antenna

5.12.1 Limit

3dBi or less (absolute gain).
The value was declared by the manufacture. please refer to section 2.5 for this information.
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ANNEX A TEST RESULT

A.l1 Frequency Tolerance

Test Data
125 kHz
Test Test Frequency Test Frequency | Limit Refer to ,
Channel Frequency f Verdict
Mode | Voltage fc (MHz) Error ppm | (ppm) Plot
(MHz)
Low 920.6 920.5996 -0.43 120 A1A1 Pass
Lv Middle 924.2 924.1996 -0.43 120 A1.2 Pass
High 928.0 927.9995 -0.54 +20 A1.3 Pass
Low 920.6 920.5996 -0.43 +20 A.14 Pass
LlJJTaT:dd NV Middle 924.2 924.1996 -0.43 120 A.1.5 Pass
High 928.0 927.9995 -0.54 120 A.1.6 Pass
Low 920.6 920.5996 -0.43 120 A7 Pass
HV Middle 924.2 924.1996 -0.43 120 A.1.8 Pass
High 928.0 927.9995 -0.54 120 A.1.9 Pass
250 kHz
Test Test Frequency Test Frequency | Limit Refer to .
Channel Frequency f Verdict
Mode | Voltage fc (MHz) Error ppm | (ppm) Plot
(MHz)
Low 920.7 920.6998 -0.22 120 A.1.10 Pass
Lv Middle 924.1 924.0998 -0.22 120 A1.11 Pass
High 927.9 927.8997 -0.32 120 A1.12 Pass
Low 920.7 920.6998 -0.22 +20 A1.13 Pass
tlJJTaT:dd NV Middle 9241 924.0998 -0.22 120 A.1.14 Pass
High 927.9 927.8997 -0.32 120 A.1.15 Pass
Low 920.7 920.6997 -0.33 120 A.1.16 Pass
HV Middle 924.1 924.0997 -0.32 120 A1.17 Pass
High 927.9 927.8997 -0.32 120 A.1.18 Pass
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Test Plots
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A.2 Permission value for occupied bandwidth

Test Data
125 kHz
Test Channel Test Measure_d Occupied Limit Refer to Verdict
Mode Voltage Bandwidth (kHz) (kHz) Plot
LV 125.30 200 A.2.1 Pass
Low NV 125.20 200 A2.2 Pass
Results of HV 125.21 200 A.2.3 Pass
Occupied LV 125.25 200 A24 Pass
Bandwidth LoRa Middle NV 125.24 200 A.2.5 Pass
HV 125.13 200 A.2.6 Pass
Lv 125.26 200 A.2.7 Pass
High NV 125.18 200 A.2.8 Pass
HV 125.30 200 A.2.9 Pass
250 kHz
Test Channel Test Measure_d Occupied Limit Refer to Verdict
Mode Voltage Bandwidth (kHz) (kHz) Plot
Lv 248.60 400 A.2.10 Pass
Low NV 247.86 400 A.2.11 Pass
Results of HV 248.59 400 A.2.12 Pass
Occupied LV 248.86 400 A.2.13 Pass
Bandwidth LoRa Middle NV 247.41 400 A.2.14 Pass
HV 247.51 400 A.2.15 Pass
Lv 247.69 400 A.2.16 Pass
High NV 248.67 400 A.2.17 Pass
HV 248.52 400 A.2.18 Pass
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AF Gain:Low

Ref Offset 1091 dB
Ref 30.00 dBm

#VBW 2 kHz

Occupied Bandwidth Total Power
125.18 kHz
-452 Hz

140.2 kHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
xdB

05:49:18 BM Jun 06, 2023

Radio Std: None Frequency

AvglHold:>15115

Radio Device: BTS

Span 400 kHz|
#Sweep 600 ms

29.4 dBm

99.00 %
-26.00 dB

STATUS

A.2.9. HV High Channel

—
Keypight Specium linlyzer - Occupied BW

Center Freq: 528.000000 MHz
¥ Trig: Free Run
#Aten: 12 4B

T
Center Freq 928.000000 MHz

AF Gain:Low

Ref Offset 10.91 dB
Ref 30.00 dBm

Center 928 MHz
#Res BW 2 kHz

#VBW 2 kHz

Occupied Bandwidth Total Power

125.
Transmit Freq Error
x dB Bandwidth

kHz
-493 Hz
143.5 kHz

% of OBW Power
xdB

1:12:27 AN Jun 09, 2023

Radio Std: None Frequency

AvglHold:>15115

Radio Device: BTS

Mty o
Sy

Span 400 kHz|
#Sweep 600 ms

29.4 dBm

99.00 %
-26.00 dB

sTaTUS
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250 kHz

A.2.10. LV Low Channel

lllknlspu:llum An-\y{!r I)n:upu:dBW
Cemer Fqu EI?G ?00000 MHz
I GalncLow

Ref Offset 10.9 dB
Ref 20.90 dBm

—
gurp

bt

Center 920.7 MHz
#Res BW 2 kHz
Occupied Bandwidth
248.60 kHz
325 Hz
278.3 kHz

Transmit Freq Error
x dB Bandwidth

INT R A

Center Freq: 520.700000 MHz

s Trig: Free Run Avg|Hold> 15115
#Amen: 8 dB

#VBW 2 kHz

Total Power

OBW Power
xdB

M4 10, 2023
Radio Std: None Ll L

Radio Davice: BTS

-26.00 dB

A.2.11. NV Low Channel

lq_iklll Spectrum Analyzer - Occupied BW

Center Freq 920.700000 MHz

#IFGain:Low

#Amen: 8 dB

Ref Offset 10.9 dB
Ref 20.90 dBm

| otk

can(er 920.7 MHz
#VBW 2 kHz

Occupied Bandwidth Total Power
248.86 kHz

529 Hz
276.5 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

INT R A
Center Freq: 520.700000 MHz
Trig: Free Run Avg|Hold> 15115

0%.01:10PM 10, 2023

Radlo Std: None I

Radio Device: BTS

#Sweep 600 ms|
19.8 dBm

99.00 %
-26.00 dB

A2.12.

lllknlSpu:llum Analyzer - Occupied BW
Cemer Freq 920.700000 MHz

Ref Offset 10.9 dB
Ref 20.90 dBm

g
t 1}&l)~||‘w“~a+'lﬂ"\*lﬁ il L

Center 920.7 MHz

Occupied Bandwidth
247.69 kHz
-203 Hz
283.0 kHz

Transmit Freq Error
x dB Bandwidth

NV Low Channel

C!mr Fr'q 920.700000 MHz
Trig:

{OFF _|0907:46PM ) 10, 2023

Radlo Std: None Frequency

AvglHold> 15115

#VBW 2 kHz

Total Power

OBW Power
x dB

Radio Davice: BTS

Span 800 kHz
#Sweep 600 ms|

19.8 dBm

99.00 %
-26.00 dB

A.2.13.

a;nm Spectrum Analyzer - Occupied BW

Cemer Freq 924.100000 MHz

#IFGain:Low

Ref Offset 10.9 dB
Ref 20.90 dBm

I
L
Center 924.1 MHz

Occupied Bandwidth
247.86 kHz
378 Hz
280.3 kHz

Transmit Freq Error
x dB Bandwidth

LV Middle Channel

A

rF q EZA 100000 MHz

G Avg|Hold> 15115
iﬂmen 8 dB

#VBW 2 kHz

Total Power

OBW Power
xdB

03:15:43 P
Radlo Std Frequency

Radio D:

#Sweep 600 ms|
19.9 dBm

99.00 %
-26.00 dB

A.2.14. NV Middle Channel

Bgilent Spectrum Analyzer - Occupied BW

T ;
Center Freq 924.100000 MHz
e mxen [ dE

#IFGain:Low

Ref Offset 10.9 dB
Ref 20.90 dBm

¥
! mUFIIlW

Lt et ol

can(er 924.1 MHz
#VBW 2 kHz

Occupied Bandwidth Total Power
247.41 kHz

-173 Hz
288.2 kHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

A
rF q EZA 100000 MHz
Avg|Hold> 15115

20PM ) 10, 2023

Radlo Std Frequency

Radio Davice: BTS

‘Span 800 kHz
#Sweep 600 ms|

19.8 dBm

99.00 %
-26.00 dB

Tel: +86-755-66850100
Web: www.titcgroup.com

E-mail: gc@baluntek.com

Template No.: TRP-Telec LoRa (2022-01-12)
Add: Block B, 1/F, Baisha Science and Technology Park, Shahe Xi Road, Nanshan District, Shenzhen, Guangdong Province, P. R. China

Page No. 31/ 87



Report No.: BL-S22351327-601

Group

A.2.15. HV Middle Channel

a;nm Spectrum An-\y{!r I)n:upmﬂ BW

Cemer Fqu El?d 100000 MHz

#FGainLow  #Atten: 8 dB

Ref Offset 10.9 dB
Ref 20.90 dBm

L\.\vww.-‘lnmﬂﬂm ll'llﬂ

Center 924.1 MHz
#Res BW 2 kHz

Occupled Bandwidth
248.87 kHz
204 Hz

289.5 kHz

#VBW 2 kHz

Total Power

OBW Power

Transmit Freq Error
xdB

x dB Bandwidth

INT R A
Center Freq: 524.100000 MHz
Trig: Free Run Avg|Hold> 15115

2P
Radio Std: None

Radio Davice: BTS

-26.00 dB

Frequency

Center Freq
524.100000 MHz

Rul‘! AvglHold> 15115

C!mr Fr'q 927.900000 MHz
Trig:

Ref Offset 1091 d8
Ref 20.91 dBm

Center 927.9 MHz
#VBW 2 kHz

Occupied Bandwidth Total Power
248.59 kHz

330 Hz
286.9 kHz

OBW Power

Transmit Freq Error
x dB

x dB Bandwidth

05, 34152 PM )
Radio Std.
Radio Davice: BTS

1 10, 20
ione

Frequency

Span 800 kHz
#Sweep 600 ms|

19.8 dBm

99.00 %
-26.00 dB

A.2.17. NV High Channel

lq_iklll Spectrum Analyzer - Occupied BW

Center Freq 927.900000 MHz

#IFGain:Low

X0
Center Fr'q 927.900000 MHz
Avg|Hold> 15115

Trig: Free Run
#Amen: 8 dB

Ref Offset 1091 d8
Ref 20.91 dBm

#VBW 2 kHz

Occupied Bandwidth Total Power
247.51 kHz

47 Hz
279.9 kHz

OBW Power

Transmit Freq Error
xdB

x dB Bandwidth

BAZI07 PM )

Radio Std: None Ll L

Radio Davice: BTS

#Sweep 600 ms|

19.9 dBm

99.00 %
-26.00 dB

STATUS

a;nm Spectrum Analyzer - Occupied BW

Cemer Freq 927.900000 MHz

- T
#IFGain:Low #Aren: 6 dE

Ref Offset 1091 d8
Ref 20.91 dBm

|

Hosbamigrde i

Center 927.9 MHz
#VBW 2 kHz

A
r F q EZT 500000 MHz
Avg|Hold> 15115

Total Power

Occupled Bandwidth
248.52 kHz

365 Hz

Transmit Freq Error

x dB Bandwidth x dB

286.1 kHz

OBW Power

(5:48:20PM
Radio Std:

Radio D:

99.00 %

-26.00 dB

Frequency
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A.3 Antenna Power

Test Data
125 kHz
Test Mode Test Test | Frequency amf::rl:arep:zjvr:r aﬂf:rf:;ep?;jvr:r Limit | Refer to Verdict
Channel |Voltage| fc (MHz) (mW) Plot
(dBm) (mW)
LV 7.78 6.00 20 A.3.1 Pass
Low NV 920.6 7.81 6.04 20 A3.2 Pass
HV 7.79 6.01 20 A3.3 Pass
Lv 7.79 6.00 20 A.3.4 Pass
LoRa Middle NV 924.2 7.77 5.99 20 A.3.5 Pass
HV 7.79 6.01 20 A.3.6 Pass
Lv 7.69 5.87 20 A.3.7 Pass
High NV 928.0 7.68 5.85 20 A.3.8 Pass
HV 7.67 5.85 20 A3.9 Pass
250 kHz
Measurement | Measurement =<
Test Mode Test Test | Frequency antenna power | antenna power  N3see Raamo Verdict
Channel |Voltage| fc (MHZz) (mW) Plot
(dBm) (mW)
Lv 8.05 6.39 20 A.3.10 Pass
Low NV 920.7 8.08 6.43 20 A.3.11 Pass
HV 8.07 6.42 20 A.3.12 Pass
LV 8.04 6.37 20 A.3.13 Pass
LoRa Middle NV 924 .1 8.05 6.38 20 A.3.14 Pass
HV 8.04 6.37 20 A.3.15 Pass
Lv 7.99 6.30 20 A.3.16 Pass
High NV 927.9 7.99 6.30 20 A.3.17 Pass
HV 7.96 6.25 20 A.3.18 Pass
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Test Plots
125 kHz
A.3.1. LV Low Channel A.3.2. NV Low Channel

Agilent Spectsum Analyzer - Swept Sh Agilent Spectrum Analyzer - Swep! SA
RL RL

0 yye 3 " yye
Avg Type: Log-Pwr Peak Search Marker 1 920.628000000 MH: Avg Type: Log-Pwr Peak Search
Trig: Free Run AvglHold>100100 — o W 7 Fres Run AvglHold>100100

Marker 1 920.576000000 MHz
PN ] (=)
#Atten: 50 dB _ #Atten: 50 dB

‘\ ) dBldi Ref 30.00 dBm
og

Marker Delta

Center 920.600 MHz Span 2.000 MHz Center 920,600 MHz T Span 2.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.000 s (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.000 s (1001 pts)

A.3.3. NV Low Channel

Agilent Spectsum Analyzer - Swept Sh
RL

i : -

Marker 1 920.602000000 MHz Az Peak Search
MIRNRRRN Trig: Free Run

IFGain:Low #Atten: 50 dB

Ref 30.00 dBm

Center 920.600 MHz Span 2.000 MHz
#Res BW 1.0 MHz #/BW 3.0 MHz #Sweep 1.000 s (1001 pts)

A3.4. LV Middle Channel A3.5. NV Middle Channel

Agilent Specteum Analyzer - Swept SA - 'R = Agilent Spectrum Analyzer - Swept S
o ot 5 Peak Search e :
Avg Ty Pwr Avg Type: Log-Pwr
Marker 1924238000000z BVWPIIEAN AvglHald> 10000 Marcer 1924112000000 Mtz BEHPEA AvglHold> 1001100
IFGain:Low #Atten: 50 dB IFGain:Low #Atten: 50 dB
Mkr1 924,142 MHz
Ref 30.00 dBm 3 Ref 30.00 dBm 7.771 dBm

Center 924.200 MHz Span 2.000 MHz Center 924.200 MHz Span 2.000 MHz
#/BW 3.0 MHz #Sweep 1.000 s (1001 pts) #Res BW 1.0 MHz #/BW 3.0 MHz #Sweep 1.000 s (1001 pts)
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A3.6. HV Middle Channel

MknlSpm:hum An-\y{!l Snlplsl
e =

d = i Peak Search
ype: Log-Pwr
Marker 1 924.254000000 M [ T -
vin:l owe #Atten: 50 dB

Ref 30.00 dBm

Center 924.200 MHz Span 2.000 MHz
#Res BW 1.0 MHz #/BW 3.0 MHz #Sweep 1.000 s (1001 pts)

A.3.7. NV High Channel A.3.8. NV High Channel

Ao St hnir e et St s SvpiSh
g . Peak Search
Avo Type: Log-Pwr
Marke' 1926.022000000MHz _ CEEEOR AvglHold=>100100
ow #Arten: 50 dB

. SR < Peak Search
7. Avg Type: Log-P
Marker 1927.942000000 o- i A:;H:\?Mmm‘gr

NextPeak|

) dBIdi Ref 30.00 dBm Ref 30.00 dBm

Mkr—RefLvi;

Mkr—RefLvi;

Center 928.000 MHz Span 2.000 MHz Center 928.000 MHz Span 2.000 MHz
#Res BW 1.0 MHz #/BW 3.0 MHz #Sweep 1.000 s (1001 pts) #Res BW 1.0 MHz #/BW 3.0 MHz #Sweep 1.000 s (1001 pts)
= usc STATUS -
Tyve. LogPer Peak Seareh
A oahos
Ref 30.00 dBm

Center 928.000 MHz Span 2.000 MHz
#Res BW 1.0 MHz #/BW 3.0 MHz #Sweep 1.000 s {1001 pts)

Tel: +86-755-66850100 E-mail: gc@baluntek.com Page No. 35/ 87

Web: www.titcgroup.com Template No.: TRP-Telec LoRa (2022-01-12)

Add: Block B, 1/F, Baisha Science and Technology Park, Shahe Xi Road, Nanshan District, Shenzhen, Guangdong Province, P. R. China



L3
Report No.: BL-522351327-601 GI'OUD

250 kHz
A.3.10. LV Low Channel A.3.11. NV Low Channel

Mknlsw:lmmln-\y{!l FEIE] wkmsmmmu.n,m Swep! Sh
RL 3 RL

10PM 12, 2023

. Peak Search . Reak Search
T Log-Pwi m g T Log-Pwi
Marker 1920. ?BEOOODDO MHz Trig:Fres Run AV:IH:\?! “‘9 J v Markr 1 920.686500000 M e Run NHIH:‘? m?‘ﬂ J i

0: Fast p) 0: Fast )
IFGain:Low #Aren: 50 dB IFGain:Low #Aren: 50 dB

Ref 30.00 dBm 0353 G Ref 30.00 dBm

Centel 920.7000 MHz Span 500.0 kHz Cemer 920.7000 MHz Span 500.0 kHz
#VBW 3.0 MHz #Sweep 1.000 s (1001 pts) i #VBW 3.0 MHz #Sweep 1.000 s (1001 pts)

A.3.12. NV Low Channel

MknlSpe:llum Analyzer - Swept S

pp Peak Search

g
Avgl|Hold: 221100

) dBIdi Ref 30.00 dBm

| M I
|Center 920.7000 MHz Span 500.0 kHz
f#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.000 s (1001 pts)

A.3.13. LV Middle Channel A.3.14. NV Middle Channel

mkmsmnumnn.m-. Swep! Sh lg_ll:nl Spectrum Analyzer - Swepl SA
RL

T 1 [ A
Marker 1 924.056500000 Mz Ava Ty v T Peak Search Marker 1 924200500000 MHz AT LogPwr Peak Search
0: Fast p ! O Tot Lo AvﬂlHn\d 30/100
IFGain:Low ""m" Ll IFGain:Low mxen %0 a8
NextPeak

Ref 30.00 dBm € 10 dBie Ref 30.00 dBm

Marker Delta

iCenter 924,1000 MHz Span 500,0 kHz Center 924.1000 MHz Span 500.0 kHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.000 s {1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.000 s (1001 pts)
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A.3.15. HV Middle Channel

MknlSpm:hum An-\y{!l Snlplsl
e =

A
Avo Type: Log-Pwr Feak Search

Avg|Hold: 2800

Ref 30.00 dBm

Centel 924.1000 MHz Span 500.0 kHz
#VBW 3.0 MHz eep 1.000 s {1001 pts)

A.3.17. NV High Channel

mkm Spectrum Analyzer - Swepl S

[ y z
Peak Search AvaType: Log:P Peak Search
Marker 1927.933500000 o- - A:’:[ﬂm'ﬂéﬂm‘g"

Avg Type: Log-Pwr
AvglHold>100/100

Ref 30.00 dBm Ref 30.00 dBm

Mkr—RefLvi;

Mkr—RefLvi;

|center 927.9000 MHz Span 500.0 kHz Center 927.9000 MHz Span 500.0 kHz
[#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.000 s (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1,000 5 {1001 pts)
s 3 use STATUS
A
Avo Type: Log-Pwr
AvglHold: 141100
Ref 30.00 dBm

iCenter 927.9000 MHz Span 500,0 kHz
l#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 1.000 s {1001 pts)
= sTTus:
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A.4 Permissible values for unwanted emission intensity

Test Data
125 kHz
Mode Test Voltage Channel a2\ Refer to Plot Verdict
frequency(MHz)
Lv A.4.1 Pass
NV Low 920.6 A4.2 Pass
HV A4.3 Pass
LV A4.4 Pass
LoRa NV Middle 924.2 A.4.5 Pass
HV A.4.6 Pass
LV A.4.7 Pass
NV High 928.0 A.4.8 Pass
HV A4.9 Pass
250 kHz
Test .
Mode Test Voltage Channel Refer to Plot Verdict
frequency(MHz)
Lv A.4.10 Pass
NV Low 920.7 A4.11 Pass
HV A4.12 Pass
LV A.4.13 Pass
LoRa NV Middle 924 1 A.4.14 Pass
HV A.4.15 Pass
LV A.4.16 Pass
NV High 927.9 A.4.17 Pass
HV A.4.18 Pass
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Test plots
125 kHz
A4 LoRa LV Low Channel
_95-
-30-
-AQ-
_ -a0-
E
£
=
o -B0-
T
|
-70-
-A0-
-90- I 1 I I 1 I 1 I ] I
30 500 1000 15000 2000 2500 3000 3500 40000 . 4500 . 5000
Frequency(MHz)
Start Stop .
RBW Frequency Power Limit , Sweep
Frequency | Frequency Detector Verdict i
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)
30 710 0.1 Peak 478.8 -62.95 -36 Pass 1001
710 900 1 Peak 888.6 -58.78 -55 Pass 1001
900 915 0.1 Peak 914.835 -64.97 -55 Pass 1001
915 920.3 0.003 Peak 920.226 -57.14 -51.2 Pass 1001
920.9 930 0.003 Peak 920.909 -57.97 -51.2 Pass 1001
930 1000 0.1 Peak 952.61 -64.18 -55 Pass 1001
1000 1215 1 Peak 1041.71 -59.47 -45 Pass 1001
1215 5000 1 Peak 2414 .845 -52.75 -30 Pass 1001
Tel: +86-755-66850100 E-mail: gc@baluntek.com Page No. 39 / 87

Web: www.titcgroup.com

Template No.: TRP-Telec LoRa (2022-01-12)
Add: Block B, 1/F, Baisha Science and Technology Park, Shahe Xi Road, Nanshan District, Shenzhen, Guangdong Province, P. R. China




Report No.: BL-S22351327-601

Group

A4.2 LoRa NV Low Channel
o5 -
-30-
-40-
_ -a0-
E
£
=
o -B0-
T
|
-70-
-A0-
-90- I 1 I I 1 I 1 I 1 I
30 500 1000 15000 2000 2500 30000 3500 4000, 4500, 5000
Frequency(MHz)
Start Stop .
RBW Frequency Power Limit , Sweep
Frequency | Frequency Detector Verdict i
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)
30 710 0.1 Peak 642 -63.34 -36 Pass 1001
710 900 1 Peak 888.79 -59.5 -55 Pass 1001
900 915 0.1 Peak 914.895 -65.45 -55 Pass 1001
915 920.3 0.003 Peak 920.289 -56.81 -51.2 Pass 1001
920.9 930 0.003 Peak 920.918 -58.39 -51.2 Pass 1001
930 1000 0.1 Peak 952.61 -63.92 -55 Pass 1001
1000 1215 1 Peak 1099.33 -60.61 -45 Pass 1001
1215 5000 1 Peak 2411.06 -50.16 -30 Pass 1001
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A4.3 LoRa HV Low Channel
o5 -
-30-
-40-
_ -a0-
E
£
=
§ _ED_M
T
|
-70-
-A0-
-90- I 1 I I 1 I 1 I 1 I
30 500 1000 15000 2000 2500 30000 3500 4000, 4500, 5000
Frequency(MHz)
Start Stop .
RBW Frequency Power Limit , Sweep
Frequency | Frequency Detector Verdict i
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)
30 710 0.1 Peak 520.28 -62.96 -36 Pass 1001
710 900 1 Peak 888.41 -58.82 -55 Pass 1001
900 915 0.1 Peak 914.58 -65.78 -55 Pass 1001
915 920.3 0.003 Peak 920.3 -56.7 -51.2 Pass 1001
920.9 930 0.003 Peak 920.918 -58.18 -51.2 Pass 1001
930 1000 0.1 Peak 952.68 -63.78 -55 Pass 1001
1000 1215 1 Peak 1080.195 -59.28 -45 Pass 1001
1215 5000 1 Peak 2407.275 -53.46 -30 Pass 1001
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A4.4 LoRa LV Middle Channel
_25_
_ED_
-A40-

_ -50-

E

£

=

T -60- WMWWWW

E
=l
-7T0-
-B0-
-90- I 1 I I 1 I 1 I 1 I
30 500 1000 1500 2000 2500 3000 3500 4000, 4500. 5000
Frequency(MHz)
Start St
Fre l?enc Fre l:)epnc RBW Detector Frequency FYo* Limit Verdict Sweep
quency | Frequency | \hzy (MHz) (dBm) | (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 408.08 -62.96 -36 Pass 1001
710 900 1 Peak 892.21 -59.68 -55 Pass 1001
900 915 0.1 Peak 913.29 -68.34 -55 Pass 1001
915 923.9 0.003 Peak 923.873 -55.17 -51.2 Pass 1001
924.5 930 0.003 Peak 924.511 -56.36 -51.2 Pass 1001
930 1000 0.1 Peak 956.18 -64.07 -55 Pass 1001
1000 1215 1 Peak 1014.19 -59.21 -45 Pass 1001
1215 5000 1 Peak 4875.095 -57.02 -30 Pass 1001
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A4.5 LoRa NV Middle Channel
_25_
_ED_
-A40-
_ -50-
=
&0
nel
o -60-
o
=l
_?D_
_El_D_
-gD_I I | I I | I | I | I
30 S00 1000 1500 2000 2500 3000 3500 4000,  4500. 5000
Frequency(MHz)
Start St
Fre l?enc Fre l:):nc RBW Detector Frequency FRo* Limit Verdict Sweep
quency | Frequency | \hzy (MHz) (dBm) | (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 491.04 -63.2 -36 Pass 1001
710 900 1 Peak 892.4 -60.1 -55 Pass 1001
900 915 0.1 Peak 907.71 -67.59 -55 Pass 1001
915 923.9 0.003 Peak 923.873 -56.61 -51.2 Pass 1001

924.5 930 0.003 Peak 924.5 -56.6 -51.2 Pass 1001
930 1000 0.1 Peak 956.25 -63.79 -55 Pass 1001
1000 1215 1 Peak 1090.515 -59.39 -45 Pass 1001
1215 5000 1 Peak 2411.06 -52.16 -30 Pass 1001
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Report No.: BL-S22351327-601

Group

A.4.6 LoRa HV Middle Channel
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Frequency(MHz)
Start St
Fre l?enc Fre l:)epnc RBW Detector Frequency FYo* Limit Verdict Sweep
quency | Frequency | \hzy (MHz) (dBm) | (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 396.52 -63.37 -36 Pass 1001
710 900 1 Peak 892.02 -60.01 -55 Pass 1001
900 915 0.1 Peak 914.265 -67.89 -55 Pass 1001
915 923.9 0.003 Peak 923.891 -53.33 -51.2 Pass 1001
924.5 930 0.003 Peak 924.511 -56.81 -51.2 Pass 1001
930 1000 0.1 Peak 956.25 -63.54 -55 Pass 1001
1000 1215 1 Peak 1059.34 -59.43 -45 Pass 1001
1215 5000 1 Peak 2411.06 -51.8 -30 Pass 1001
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Group

A4.7 LoRa LV High Channel
-25—
-30-
-4A0-
_ -50-
E
£
=
o -60-
S
=l
-7T0-
-B0-
-gD_I | 1 I I 1 I 1 I 1 I
30 500 1000 1500 2000 2500 3000 3500 4000,  4500. 5000
Frequency(MHz)
Start St
Fre l?enc Fre l:):nc RBW Detector Frequency FYo* Limit Verdict Sweep
quency | Frequency | \hzy (MHz) dBm) | (dBm) Point
(MHz) (MHz)
30 710 0.1 Peak 401.96 -62.99 -36 Pass 1001
710 900 1 Peak 896.01 -60.33 -55 Pass 1001
900 915 0.1 Peak 908.61 -69.35 -55 Pass 1001
915 927.7 0.003 Peak 927.7 -53.8 -51.2 Pass 1001
928.3 930 0.003 Peak 928.305 -56.4 -51.2 Pass 1001
930 1000 0.1 Peak 930 -57.57 -55 Pass 1001
1000 1215 1 Peak 1013.975 -59.16 -45 Pass 1001
1215 5000 1 Peak 2411.06 -53.24 -30 Pass 1001
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A.4.8 LoRa NV High Channel
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Frequency(MHz)
Start St
Fre l?enc Fre l:):nc RBW Detector Frequency FYo* Limit Verdict Sweep
quency | Frequency | \hzy (MHz) dBm) | (dBm) Point
(MHz) (MHz)
30 710 0.1 Peak 508.72 -61.97 -36 Pass 1001
710 900 1 Peak 896.01 -59.91 -55 Pass 1001
900 915 0.1 Peak 914.205 -68.35 -55 Pass 1001
915 927.7 0.003 Peak 927.675 -54.27 -51.2 Pass 1001
928.3 930 0.003 Peak 928.307 -56.41 -51.2 Pass 1001
930 1000 0.1 Peak 930 -56.74 -55 Pass 1001
1000 1215 1 Peak 1085.57 -59.75 -45 Pass 1001
1215 5000 1 Peak 2407.275 -56 -30 Pass 1001
Tel: +86-755-66850100 E-mail: gc@baluntek.com Page No. 46 / 87

Web: www.titcgroup.com

Template No.: TRP-Telec LoRa (2022-01-12)
Add: Block B, 1/F, Baisha Science and Technology Park, Shahe Xi Road, Nanshan District, Shenzhen, Guangdong Province, P. R. China




Report No.: BL-S22351327-601

Group

A4.9 LoRa HV High Channel
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quency | Frequency | \hzy (MHz) dBm) | (dBm) Point
(MHz) (MHz)
30 710 0.1 Peak 415.56 -62.93 -36 Pass 1001
710 900 1 Peak 895.82 -59.74 -55 Pass 1001
900 915 0.1 Peak 914.16 -67.8 -55 Pass 1001
915 927.7 0.003 Peak 927.7 -53.69 -51.2 Pass 1001
928.3 930 0.003 Peak 928.309 -54.27 -51.2 Pass 1001
930 1000 0.1 Peak 930.21 -57.06 -55 Pass 1001
1000 1215 1 Peak 1027.09 -59.41 -45 Pass 1001
1215 5000 1 Peak 2437.555 -51.85 -30 Pass 1001
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250 kHz
A.4.10 LoRa LV Low Channel
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Start Stop .
RBW Frequency Power Limit , Sweep
Frequency | Frequency Detector Verdict i
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)
30 710 0.1 Peak 463.16 -63.33 -36 Pass 1001
710 900 1 Peak 888.79 -62.74 -55 Pass 1001
900 915 0.1 Peak 905.025 -63.1 -55 Pass 1001
915 920.4 0.003 Peak 920.351 -53.33 -51.2 Pass 1001
921 930 0.003 Peak 921 -52.6 -51.2 Pass 1001
930 1000 0.1 Peak 936.23 -63.65 -55 Pass 1001
1000 1215 1 Peak 1091.805 -60.33 -45 Pass 1001
1215 5000 1 Peak 4981.075 -56.76 -30 Pass 1001
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A.4.11  LoRa NV Low Channel
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Frequency(MHz)
Start Stop .
RBW Frequency Power Limit , Sweep
Frequency | Frequency Detector Verdict i
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)
30 710 0.1 Peak 377.48 -63.52 -36 Pass 1001
710 900 1 Peak 888.79 -57.63 -55 Pass 1001
900 915 0.1 Peak 914.82 -63.88 -55 Pass 1001
915 920.3 0.003 Peak 920.274 -53.45 -51.2 Pass 1001
921.1 930 0.003 Peak 921.1 -56.93 -51.2 Pass 1001
930 1000 0.1 Peak 952.61 -63.87 -55 Pass 1001
1000 1215 1 Peak 1003.01 -57.7 -45 Pass 1001
1215 5000 1 Peak 2763.065 -55.21 -30 Pass 1001
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A.4.12 LoRa HV Low Channel
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30 500 1000 1300 2000 2500 3000 3500 4000 4500, 5000
Frequency(MHz)
Start Stop .
RBW Frequency Power Limit , Sweep
Frequency | Frequency Detector Verdict i
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)
30 710 0.1 Peak 227.2 -63.62 -36 Pass 1001
710 900 1 Peak 888.98 -58.25 -55 Pass 1001
900 915 0.1 Peak 915 -63.52 -55 Pass 1001
915 920.3 0.003 Peak 920.3 -52.08 -51.2 Pass 1001
921.1 930 0.003 Peak 921.145 -57.22 -51.2 Pass 1001
930 1000 0.1 Peak 952.68 -63.6 -55 Pass 1001
1000 1215 1 Peak 1039.345 -58.32 -45 Pass 1001
1215 5000 1 Peak 2441.34 -55.63 -30 Pass 1001
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A.4.13  LoRa LV Middle Channel
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Start Sto
Frequency Frequepncy RBW Detector Frequency FYo* Limit Verdict Sweep
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 248.28 -63.77 -36 Pass 1001
710 900 1 Peak 892.21 -58.01 -55 Pass 1001
900 915 0.1 Peak 911.76 -67.22 -55 Pass 1001
915 923.7 0.003 Peak 923.7 -56.4 -51.2 Pass 1001

924.5 930 0.003 Peak 924 .517 -57.01 -51.2 Pass 1001
930 1000 0.1 Peak 930.21 -62.88 -55 Pass 1001
1000 1215 1 Peak 1069.23 -57.96 -45 Pass 1001
1215 5000 1 Peak 2433.77 -52.76 -30 Pass 1001
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A.4.14  LoRa NV Middle Channel
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Frequency Frequepncy RBW Detector Frequency FYo* Limit Verdict Sweep
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)
30 710 0.1 Peak 270.04 -63.75 -36 Pass 1001
710 900 1 Peak 892.02 -57.01 -55 Pass 1001
900 915 0.1 Peak 913.05 -66.94 -55 Pass 1001
915 923.7 0.003 Peak 923.7 -56.36 -51.2 Pass 1001
924.5 930 0.003 Peak 924.5 -53.4 -51.2 Pass 1001

930 1000 0.1 Peak 956.25 -63.01 -55 Pass 1001
1000 1215 1 Peak 1000.215 -58.13 -45 Pass 1001
1215 5000 1 Peak 2445.125 -53.91 -30 Pass 1001
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A.4.15 LoRa HV Middle Channel
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Frequency Frequepncy RBW Detector Frequency FYo* Limit Verdict Sweep
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 197.96 -63.5 -36 Pass 1001
710 900 1 Peak 892.02 -58.4 -55 Pass 1001
900 915 0.1 Peak 913.26 -67.23 -55 Pass 1001
915 923.7 0.003 Peak 923.683 -56.79 -51.2 Pass 1001

924.5 930 0.003 Peak 924.544 -57.9 -51.2 Pass 1001
930 1000 0.1 Peak 956.04 -62.92 -55 Pass 1001
1000 1215 1 Peak 1005.375 -57.83 -45 Pass 1001
1215 5000 1 Peak 2770.635 -55.71 -30 Pass 1001
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A.4.16. LoRa LV High Channel
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Start Sto
Frequenc Fre uepnc RBW Detector Frequency FYo* Limit Verdict Sweep
quency | Frequency | \hzy (MHz) dBm) | (dBm) Point
(MHz) (MHz)
30 710 0.1 Peak 538.64 -63.2 -36 Pass 1001
710 900 1 Peak 896.2 -57.69 -55 Pass 1001
900 915 0.1 Peak 913.995 -67.7 -55 Pass 1001
915 927.5 0.003 Peak 927.5 -51.44 -51.2 Pass 1001
928.3 930 0.003 Peak 928.303 -56.25 -51.2 Pass 1001

930 1000 0.1 Peak 930 -55.77 -55 Pass 1001
1000 1215 1 Peak 1011.825 -57.92 -45 Pass 1001
1215 5000 1 Peak 2433.77 -50.91 -30 Pass 1001
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A.4.17 LoRa NV High Channel
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Frequency Frequepncy RBW Detector Frequency FYo* Limit Verdict Sweep
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 492.4 -63.72 -36 Pass 1001
710 900 1 Peak 896.01 -58.39 -55 Pass 1001
900 915 0.1 Peak 909.195 -67.48 -55 Pass 1001
915 927.5 0.003 Peak 927.488 -52.1 -51.2 Pass 1001

928.3 930 0.003 Peak 928.319 -57.2 -51.2 Pass 1001
930 1000 0.1 Peak 930.14 -57.81 -55 Pass 1001
1000 1215 1 Peak 1010.965 -57.99 -45 Pass 1001
1215 5000 1 Peak 2781.99 -56.34 -30 Pass 1001
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A.4.18 LoRa HV High Channel
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Frequency Frequepncy RBW Detector Frequency FYo* Limit Verdict Sweep
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 450.24 -63.71 -36 Pass 1001
710 900 1 Peak 895.63 -58.33 -55 Pass 1001
900 915 0.1 Peak 912.615 -67.59 -55 Pass 1001
915 927.5 0.003 Peak 927.5 -52.48 -51.2 Pass 1001

928.3 930 0.003 Peak 928.319 -57.44 -51.2 Pass 1001
930 1000 0.1 Peak 930.28 -57.35 -55 Pass 1001
1000 1215 1 Peak 1021.07 -57.68 -45 Pass 1001
1215 5000 1 Peak 2433.77 -56.16 -30 Pass 1001
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A.5 Antenna Power Error Measurement

Test Result
125 kHz
Manufacturer declares the conducted power density = 10.00 mW
Test Frequency Test \Ditage Antenna Power| Antenna Power | Antenna Power Verdict
Channel (MHz) (dBm) (mWw) Error (%)
Lv 7.78 6.00 -40.01% Pass
Low 920.6 NV 7.81 6.04 -39.61% Pass
HV 7.79 6.01 -39.85% Pass
Lv 7.79 6.00 -39.95% Pass
Middle 924.2 NV 7.77 5.99 -40.15% Pass
HV 7.79 6.01 -39.90% Pass
LV 7.69 5.87 -41.25% Pass
High 928.0 NV 7.68 5.85 -41.45% Pass
HV 7.67 5.85 -41.53% Pass

EIRP Antenna Power

Channel Test Voltage Measured EIRP (dBm) Limit (dBm) Verdict
LV 7.33 Pass
Low NV 7.36 Pass
HV 7.34 Pass
LV 7.34 Pass
Middle NV 7.32 16 Pass
HV 7.34 Pass
LV 7.24 Pass
High NV 7.23 Pass
HV 7.22 Pass
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250 kHz
Manufacturer declares the conducted power density = 10.00 mW

Test Frequency Antenna Power| Antenna Power | Antenna Power i
Test Voltage Verdict
Channel (MHz) (dBm) (mW) Error (%)

Lv 8.05 6.39 -36.13% Pass

Low 920.7 NV 8.08 6.43 -35.73% Pass
HV 8.07 6.42 -35.82% Pass
LV 8.04 6.37 -36.34% Pass
Middle 924 1 NV 8.05 6.38 -36.19% Pass
HV 8.04 6.37 -36.34% Pass
Lv 7.99 6.30 -37.05% Pass
High 927.9 NV 7.99 6.30 -36.99% Pass
HV 7.96 6.25 -37.50% Pass

EIRP Antenna Power

Channel Test Voltage Measured EIRP (dBm) Limit (dBm) Verdict
LV 7.60 Pass
Low NV 7.63 Pass
HV 7.62 Pass
LV 7.59 Pass
Middle NV 7.60 16 Pass
HV 7.59 Pass
LV 7.54 Pass
High NV 7.54 Pass
HV 7.51 Pass
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A.6 Limit on secondary radiated emission(receiver)

Test Data
125 kHz
Mode Test Voltage Channel a2\ Refer to Plot Verdict
frequency(MHz)
Lv A.6.1 Pass
NV Low 920.6 A.6.2 Pass
HV A.6.3 Pass
LV A.6.4 Pass
LoRa NV Middle 924.2 A.6.5 Pass
HV A.6.6 Pass
LV A.6.7 Pass
NV High 928.0 A.6.8 Pass
HV A.6.9 Pass
250 kHz
Test .
Mode Test Voltage Channel Refer to Plot Verdict
frequency(MHz)
Lv A.6.10 Pass
NV Low 920.7 A.6.11 Pass
HV A.6.12 Pass
LV A.6.13 Pass
LoRa NV Middle 924 .1 A.6.14 Pass
HV A.6.15 Pass
LV A.6.16 Pass
NV High 927.9 A.6.17 Pass
HV A.6.18 Pass
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Test Plots

125 kHz

A.6.1 LoRa LV Low Channel
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Start Stop .
RBW Frequency Power Limit , Sweep
Frequency | Frequency Detector Verdict i
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 463.84 -70.93 -54 Pass 1001
710 900 1 Peak 814.12 -70.15 -55 Pass 1001
900 915 0.1 Peak 909.09 -70.59 -55 Pass 1001
915 930 0.1 Peak 915.12 -70.76 -54 Pass 1001
930 1000 0.1 Peak 950.37 -70.35 -55 Pass 1001
1000 5000 1 Peak 2980 -56.91 -47 Pass 1001
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A.6.2 LoRa NV Low Channel
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30 S00 10000 1z000 2000 2500 3000 3500 4000 4500 5000
Frequency(MHz]
Start Stop .
RBW Frequency Power Limit , Sweep
Frequency | Frequency Detector Verdict i
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 491.72 -70.84 -54 Pass 1001
710 900 1 Peak 776.31 -70.02 -55 Pass 1001
900 915 0.1 Peak 911.01 -69.98 -55 Pass 1001
915 930 0.1 Peak 919.44 -70.7 -54 Pass 1001
930 1000 0.1 Peak 945.96 -70.93 -55 Pass 1001
1000 5000 1 Peak 3204 -56.78 -47 Pass 1001
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A.6.3 LoRa HV Low Channel
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Frequency(MHz]
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RBW Frequency Power Limit , Sweep
Frequency | Frequency Detector Verdict i
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 708.64 -70.89 -54 Pass 1001
710 900 1 Peak 896.01 -70.42 -55 Pass 1001
900 915 0.1 Peak 903.45 -71.06 -55 Pass 1001
915 930 0.1 Peak 929.01 -71.13 -54 Pass 1001
930 1000 0.1 Peak 977.04 -70.78 -55 Pass 1001
1000 5000 1 Peak 2792 -56.19 -47 Pass 1001
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Frequency(MHz]
Start Sto
Frequency Frequcfncy RBW Detector Frequency Fyon Limit Verdict Sweep
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 683.48 -70.84 -54 Pass 1001
710 900 1 Peak 896.39 -70.71 -55 Pass 1001
900 915 0.1 Peak 901.08 -69.78 -55 Pass 1001
915 930 0.1 Peak 928.185 -70.9 -54 Pass 1001
930 1000 0.1 Peak 939.31 -70.3 -55 Pass 1001
1000 5000 1 Peak 2436 -54.89 -47 Pass 1001
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A.6.5 LoRa NV Middle Channel
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Frequency Frequcfncy RBW Detector Frequency Fyon Limit Verdict Sweep
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 682.12 -70.44 -54 Pass 1001
710 900 1 Peak 893.54 -69.88 -55 Pass 1001
900 915 0.1 Peak 911.22 -70.88 -55 Pass 1001
915 930 0.1 Peak 915.48 -70.69 -54 Pass 1001
930 1000 0.1 Peak 973.47 -70.83 -55 Pass 1001
1000 5000 1 Peak 2656 -56.97 -47 Pass 1001
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Frequency(MHz]
Start Sto
Frequency Frequcfncy RBW Detector Frequency Fyon Limit Verdict Sweep
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 670.56 -70.64 -54 Pass 1001
710 900 1 Peak 820.39 -69.5 -55 Pass 1001
900 915 0.1 Peak 901.695 -70.17 -55 Pass 1001
915 930 0.1 Peak 918.81 -70.78 -54 Pass 1001
930 1000 0.1 Peak 945.19 -70.87 -55 Pass 1001
1000 5000 1 Peak 2516 -56.52 -47 Pass 1001
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A6.7 LoRa LV High Channel
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Frequency Frequcfncy RBW Detector Frequency Fyon Limit Verdict Sweep
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 667.16 -69.74 -54 Pass 1001
710 900 1 Peak 828.94 -69.87 -55 Pass 1001
900 915 0.1 Peak 903.225 -70.45 -55 Pass 1001
915 930 0.1 Peak 927.675 -70.86 -54 Pass 1001
930 1000 0.1 Peak 956.39 -69.59 -55 Pass 1001
1000 5000 1 Peak 3056 -56.58 -47 Pass 1001
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A.6.8 LoRa NV High Channel
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Frequency Frequcfncy RBW Detector Frequency Fyon Limit Verdict Sweep
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 613.44 -70.35 -54 Pass 1001
710 900 1 Peak 854.21 -70.51 -55 Pass 1001
900 915 0.1 Peak 908.715 -70.24 -55 Pass 1001
915 930 0.1 Peak 918.255 -70.83 -54 Pass 1001
930 1000 0.1 Peak 953.66 -70.54 -55 Pass 1001
1000 5000 1 Peak 3448 -57.19 -47 Pass 1001
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Frequency(MHz]
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Frequency Frequcfncy RBW Detector Frequency Fyon Limit Verdict Sweep
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 368.64 -71.07 -54 Pass 1001
710 900 1 Peak 811.08 -70.48 -55 Pass 1001
900 915 0.1 Peak 915 -70.04 -55 Pass 1001
915 930 0.1 Peak 924.345 -69.99 -54 Pass 1001
930 1000 0.1 Peak 942.95 -70.76 -55 Pass 1001
1000 5000 1 Peak 3328 -56.28 -47 Pass 1001
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250 kHz

A.6.10 LoRa LV Low Channel
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-SO_SIO 20|0 40|0 SDIO SEIPO IOIOD I2IOD 14|00 16|00 18|00 ZDIDD 22|00 24‘00 26|DD 28|DD SDIDO 32|00 34|00 SGIOO SE:OD 40|00 42IDO 44|00 46|00 48|00 SdDD
Frequency(MHz)
Start Stop . €
RBW Frequency Power Limit , Sweep
Frequency | Frequency Detector Verdict i
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 547.48 -70.71 -54 Pass 1001
710 900 1 Peak 842.05 -71.53 -55 Pass 1001
900 915 0.1 Peak 913.05 -71.6 -55 Pass 1001
915 930 0.1 Peak 916.74 -71.51 -54 Pass 1001
930 1000 0.1 Peak 937.42 -71.68 -55 Pass 1001
1000 5000 1 Peak 4868 -56.97 -47 Pass 1001
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LoRa NV Low Channel
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Frequency(MHz)
Start Stop .
RBW Frequency Power Limit , Sweep
Frequency | Frequency Detector Verdict i
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)
30 710 0.1 Peak 629.76 -711.17 -54 Pass 1001
710 900 1 Peak 732.61 -72.04 -55 Pass 1001
900 915 0.1 Peak 902.88 -70.99 -55 Pass 1001
915 930 0.1 Peak 926.04 -70.89 -54 Pass 1001
930 1000 0.1 Peak 976.34 -71.52 -55 Pass 1001
1000 5000 1 Peak 4920 -57.17 -47 Pass 1001
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A.6.12 LoRa HV Low Channel
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Frequency(MHz)
Start Stop .
RBW Frequency Power Limit , Sweep
Frequency | Frequency Detector Verdict i
(MHz) (MHz) (dBm) (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 524.36 -70.7 -54 Pass 1001
710 900 1 Peak 891.64 -72.37 -55 Pass 1001
900 915 0.1 Peak 900.825 -71.68 -55 Pass 1001
915 930 0.1 Peak 929.55 -71.31 -54 Pass 1001
930 1000 0.1 Peak 968.99 -71.07 -55 Pass 1001
1000 5000 1 Peak 2684 -56.87 -47 Pass 1001
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A.6.13  LoRa LV Middle Channel
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Frequency(MHz)
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Frequenc Fre uepnc RBW Detector Frequency 't Limit Verdict Sweep
quency | Frequency | - \ iz (MHz) (dBm) | (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 537.28 -71.16 -54 Pass 1001
710 900 1 Peak 830.27 -71.54 -55 Pass 1001
900 915 0.1 Peak 900.48 -71.27 -55 Pass 1001
915 930 0.1 Peak 915.81 -70.79 -54 Pass 1001
930 1000 0.1 Peak 991.53 -71.52 -55 Pass 1001
1000 5000 1 Peak 4756 -57.8 -47 Pass 1001
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A.6.14 LoRa NV Middle Channel
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Frequency(MHz)
Start Sto
Frequenc Fre uepnc RBW Detector Frequency At/ a Limit Verdict Sweep
quency | Frequency | - \ iz (MHz) (dBm) | (dBm) Point
(MHz) (MHz)
30 710 0.1 Peak 656.96 -70.6 -54 Pass 1001
710 900 1 Peak 885.94 -72.13 -55 Pass 1001
900 915 0.1 Peak 913.47 -70.42 -55 Pass 1001
915 930 0.1 Peak 927.645 -70.59 -54 Pass 1001
930 1000 0.1 Peak 986.35 -70.93 -55 Pass 1001
1000 5000 1 Peak 4908 -57.44 -47 Pass 1001
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A.6.15 LoRa HV Middle Channel
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Frequency(MHz)
Start Sto
Frequenc Fre uepnc RBW Detector Frequency At/ a Limit Verdict Sweep
quency | Frequency | - \ iz (MHz) (dBm) | (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 173.48 -70.8 -54 Pass 1001
710 900 1 Peak 852.88 -71.97 -55 Pass 1001
900 915 0.1 Peak 908.835 -71.25 -55 Pass 1001
915 930 0.1 Peak 923.52 -71.29 -54 Pass 1001
930 1000 0.1 Peak 972.98 -70.77 -55 Pass 1001
1000 5000 1 Peak 2668 -56.73 -47 Pass 1001
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A.6.16  LoRa LV High Channel
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Start Sto
Frequenc Fre uepnc RBW Detector Frequency At/ a Limit Verdict Sweep
quency | Frequency | - \ iz (MHz) (dBm) | (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 642 -70.05 -54 Pass 1001
710 900 1 Peak 812.03 -71.59 -55 Pass 1001
900 915 0.1 Peak 903.705 -71.3 -55 Pass 1001
915 930 0.1 Peak 924.72 -71.17 -54 Pass 1001
930 1000 0.1 Peak 958.07 -70.88 -55 Pass 1001
1000 5000 1 Peak 4828 -57.55 -47 Pass 1001
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A.6.17 LoRa NV High Channel
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Frequency(MHz)
Start Sto
Frequenc Fre uepnc RBW Detector Frequency At/ a Limit Verdict Sweep
quency | Frequency | - \ iz (MHz) (dBm) | (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 606.64 -70.97 -54 Pass 1001
710 900 1 Peak 795.69 -71.71 -55 Pass 1001
900 915 0.1 Peak 908.22 -70.86 -55 Pass 1001
915 930 0.1 Peak 915.945 -71.48 -54 Pass 1001
930 1000 0.1 Peak 948.62 -71.87 -55 Pass 1001
1000 5000 1 Peak 2756 -57.31 -47 Pass 1001
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A.6.18 LoRa HV High Channel
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Frequenc Fre uepnc RBW Detector Frequency 't Limit Verdict Sweep
quency | Frequency | - \ iz (MHz) (dBm) | (dBm) Point
(MHz) (MHz)

30 710 0.1 Peak 669.2 -70.92 -54 Pass 1001
710 900 1 Peak 784.86 -71.21 -55 Pass 1001
900 915 0.1 Peak 908.19 -71.66 -55 Pass 1001
915 930 0.1 Peak 928.32 -71.5 -54 Pass 1001
930 1000 0.1 Peak 992.3 -71.38 -55 Pass 1001
1000 5000 1 Peak 4864 -57.03 -47 Pass 1001
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A.7 Adjacent channel leakage power

Test Data
125 kHz
The edge of | Measurement
Test Mode | Test Channel | Test Voltage 8 . Limit (dBm) Verdict
channel Power(dBm)
w Left -44.85 -15.0 Pass
Right -41.01 -15.0 Pass
Left -44.83 -15.0 Pass
Low NV
Right -41.02 -15.0 Pass
HY Left -44.72 -15.0 Pass
Right -40.94 -15.0 Pass
N Left -44.69 -15.0 Pass
Right -41.08 -15.0 Pass
. Left -44.73 -15.0 Pass
LoRa Middle NV
Right -41.13 -15.0 Pass
HY Left -44.73 -15.0 Pass
Right -41.07 -15.0 Pass
N Left -42.42 -15.0 Pass
Right -40.28 -15.0 Pass
] Left -42.35 -15.0 Pass
High NV :
Right -40.24 -15.0 Pass
HY Left -42.37 -15.0 Pass
Right -40.31 -15.0 Pass
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250 kHz
The ed f | M t
Test Mode | Test Channel | Test Voltage PSS easuremen Limit (dBm) Verdict
channel Power(dBm)
LV Left -46.13 -15.0 Pass
Right -42.00 -15.0 Pass
Left -46.29 -15.0 Pass
Low NV
Right -41.99 -15.0 Pass
Hy Left -46.16 -15.0 Pass
Right -42.04 -15.0 Pass
LV Left -46.31 -15.0 Pass
Right -42.08 -15.0 Pass
) Left -46.24 -15.0 Pass
LoRa Middle NV :
Right -42.11 -15.0 Pass
Ty Left -46.29 -15.0 Pass
Right -42.16 -15.0 Pass
LV Left -43.09 -15.0 Pass
Right -40.56 -15.0 Pass
_ Left -43.19 -15.0 Pass
High NV :
Right -40.48 -15.0 Pass
v Left -43.07 -15.0 Pass
Right -40.52 -15.0 Pass
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A.8 Transmission time control equipment

Test Data
125 kHz
Test Mode Test Test Te.st TX on Tt'est TX off |Limit on time|Limit off time | Refer to Verdict
Channel | Voltage | time(s) time (ms) (s) (ms) Plot
LV 0.3708 121.20 <0.4 >2.00 A.8.1 Pass
Low NV 0.3708 120.90 <0.4 >2.00 A.8.2 Pass
HV 0.3708 120.90 <0.4 >2.00 A8.3 Pass
Lv 0.3708 120.90 <0.4 >2.00 A.8.4 Pass
LoRa Middle NV 0.3708 120.90 <0.4 >2.00 A.8.5 Pass
HV 0.3708 120.90 <0.4 >2.00 A.8.6 Pass
Lv 0.3708 121.20 <0.4 >2.00 A.8.7 Pass
High NV 0.3708 121.20 <0.4 >2.00 A.8.8 Pass
HV 0.3708 120.90 <0.4 >2.00 A8.9 Pass
250 kHz
Test Test |Test TX on| Test TX off |Limit on time|Limit off time | Refer to .
Test Mode ) ) Verdict
Channel | Voltage | time(s) time (ms) (s) (ms) Plot
Lv 0.3066 185.40 <0.4 >2.00 A.8.10 Pass
Low NV 0.3069 185.40 <0.4 >2.00 A.8.11 Pass
HV 0.3066 185.40 <04 >2.00 A.8.12 Pass
LV 0.3066 185.40 <0.4 >2.00 A.8.13 Pass
LoRa Middle NV 0.3069 185.40 <0.4 >2.00 A.8.14 Pass
HV 0.3066 185.40 <0.4 >2.00 A.8.15 Pass
Lv 0.3066 185.40 <04 >2.00 A.8.16 Pass
High NV 0.3066 185.40 <04 >2.00 A.8.17 Pass
HV 0.3066 185.40 <0.4 >2.00 A.8.18 Pass
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Test Plots
125 kHz
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A8.4. LV Middle Channel

A.8.5. NV Middle Channel
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A.8.6. HV Middle Channel
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A.8.9. HV High Channel
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250 kHz
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A.8.15. HV Middle Channel
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A.9 Carrier sense

Test Mode Channel Test Voltage Test Result Verdict
(ID Code)

LV GOOD Pass

Low NV GOOD Pass

HV GOOD Pass

LV GOOD Pass

LoRa Middle NV GOOD Pass
HV GOOD Pass

LV GOOD Pass

High NV GOOD Pass

HV GOOD Pass

A.10 Construction Protection Confirmation Method

The RF and modulation portions are protected against illegal modification as following method:

Protected Method Description

Structure protection The RF Module is QFN SoC IC, can’t be easily modified

Reference Photo
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-
-
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-
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ANNEX B TEST SETUP PHOTOS
Please refer the document “BL-SZ2351327-AR.PDF”.

ANNEX C EUT EXTERNAL PHOTOS
Please refer the document “BL-SZ2351327-AW.PDF”.

ANNEX D EUT INTERNAL PHOTOS

Please refer the document “BL-SZ2351327-Al.PDF”.

Tel: +86-755-66850100 E-mail: gc@baluntek.com Page No. 86 / 87
Web: www.titcgroup.com Template No.: TRP-Telec LoRa (2022-01-12)
Add: Block B, 1/F, Baisha Science and Technology Park, Shahe Xi Road, Nanshan District, Shenzhen, Guangdong Province, P. R. China



L3
Report No.: BL-522351327-601 GI'OUD

Statement

1. The laboratory guarantees the scientificity, accuracy and impartiality of the test, and is responsible for
all the information in the report, except the information provided by the customer. The customer is
responsible for the impact of the information provided on the validity of the results.

2. The report without China inspection body and laboratory Mandatory Approval (CMA) mark has no
effect of proving to the society.

3. For the report with CNAS mark or A2LA mark, the items marked with "s%" are not within the accredited
scope.

4. This report is invalid if it is altered, without the signature of the testing and approval personnel, or
without the “inspection and testing dedicated stamp” or test report stamp.

5. The test data and results are only valid for the tested samples provided by the customer.

6. This report shall not be partially reproduced without the written permission of the laboratory.

7. Any objection shall be raised to the laboratory within 30 days after receiving the report.

--END OF REPORT--
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