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1 TEST STANDARDS

The tests were performed according to following standards:

ARIB STD-T91 Ver. 4.0, 5. August 2022 UWB (Ultra Wideband) Radio Systems

Radio Law (Law No. 131 of May 1950). Amended last by Law 21 of 2005.
Chapter lll, Radio Equipment, Article 28 Quality of Radio Waves
Chapter Ill, Radio Equipment, Article 29 Requirements for receiving equipment

Radio Law Enforcement Regulations Abstract  Article 6, Item 4, 4(1)
Latest revision — Law 91 on 31. May 2006

Ordinance concerning Technical Regulations Conformity Certification etc. of Specified Radio Equipment
(as of August of 2007), Chapter 1, Article 2, Item 19

Ordinance Regulating Radio Equipment Chapter IV, Section 4.25 Radio Equipment of Radio Stations of
Ultra Wide-band Wireless System (UWB) (Article 49.27)

TELEC-T406 Characteristics Test Methods for Radio Equipment Used for
Radio Station of Ultra-Wideband Radio System (2019)
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2 EQUIPMENT UNDER TEST

2.1 Information provided by the Client

Please note, we do not take any responsibility for information provided by the client or his representative which
may have an influence on the validity of the test results.

2.2 Sampling

The customer is responsible for the choice of sample. Sample configuration, start-up and operation is carried out by
the customer or according his/her instructions.

2.3 General remarks
None.

2.4 Photo documentation of the EUT — Detailed photos see attachment A

2.5 Equipment type
Ultra Wideband Wireless System
2.6 Short description of the equipment under test (EUT)

The EUT is a radio frequency module which integrates two synchronous and identical low power UWB transceivers,
each one with its reference crystal and its antenna, together on the same PCB.

Number of tested samples: 1
Serial number: n. a. (pre-production sample)
Firmware version: v0.014

2.7 Variants of the EUT

There are no variants.

2.8 Operation frequency and channel plan
The EUT is a radio equipment for indoor use only. The operating frequency is 7.25 GHz to 10.25 GHz.

Channel plan for UWB:

Channel number | Frequency (MHz)
9 7987.2
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2.9 Transmit operating modes

Modulation: variable pulse position modulation (PPM) in combination with binary phase shift keying (BPSK).

Data rate: 250 kbit/s

2.10 Antenna

The following antennas shall be used with the EUT:

Number | Characteristic Type Plug f&gﬂgf Ma(xd.BCi;)am
. Johanson Technology i
1 Omni o/n 7000AT19A1600 PCB 6.2-7.8 2.0

2.11 Power supply system utilised

Power supply voltage range: . 25VDC
Vmin : nla
Vmax : nla

2.12 Peripheral devices and interface cables

The following peripheral devices and interface cables are connected during the measurements:

- WLC Cable Model : 618092W003

- Programming and debug board Model : 6303323340

2.13 Determination of worst-case conditions for final measurement

The device has a special firmware allowing to set channels for conducted tests. The EUT shows a fixed power setting
to perform the test modes TX continuous, modulated and RX continuous for the channels listed in section 2.8.

2.13.1Test jig
The measurements were performed with the entire device. No special test jig was used.

2.13.2Test software

Special software is used for setting the EUT in a continuous Tx and Rx mode. The power setting is 0x9999.
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3 Test result summary

ORRE

Article Reference Report chapter Test items

Test Results

Chapter | — General Provisions, Section 2 Quality of Emissions

5 5.1 Frequency tolerance and OBW passed
7 5.2 Spurious emissions passed
Chapter Il — Transmitting Equipment, Section 1 General
14 | 5.7 | Antenna power tolerance passed
Chapter Il — Receiving Equipment
24 (17) | 5.3 | Limit on secondary radiated emissions | passed
Chapter IV — Radio Equipment of Radio Stations of Ultra Wide-band Wireless System (UWB)
49.27 5) (a) 5.4 Antenna power — mean power value passed
49.27 5) (b) 5.5 Antenna power — peak power value passed
49.27 6) Antenna gain not applicable
49.277) 5.6 Freguency bandwidth passed
3.1 Revision history of test report
Test report No | Rev. Issue Date Changes
0 23 October 2024 Initial test report
80215526-00 1 02 June 2025 Cause 5.7: implementation of antenna power tolerance
The test report with the highest revision number replaces the previous test reports.
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3.2 Final assessment
The equipment under test fulfills the RF requirements cited in clause 1 test standards.
Date of receipt of test sample : _acc. to storage records
Testing commenced on ;30 July 2024
Testing concluded on ;17 October 2024
Checked by: Tested by:
Klaus Gegenfurtner
| confirm the correctness Ihe'lmdthe author of
and integrity of this C L ; this document
K. gjﬁ% document vl 2025.06.02 13:02:28
2025.06.02 15:48:02 ‘ +02'00'
+02'00"
Klaus Gegenfurtner Franz-Xaver Schrettenbrunner
Teamleader Radio Radio Team
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4 TEST ENVIRONMENT

4.1 Address of the test laboratory

CSA Group Bayern GmbH
Straubinger Strasse 100
94447 PLATTLING
GERMANY

4.2 Environmental conditions

The conducted measurements were performed in Shielded Room SR6. During the measurements, the

environmental conditions were as follows:

Temperature: 23°C

Humidity: 59 %

4.3 Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. It is noted that the expanded measurement
uncertainty corresponds to the measurement results from the standard measurement uncertainty multiplied by the
coverage factor k = 2. The true value is located in the corresponding interval with a probability of 95 % The
measurement uncertainty was calculated for all measurements listed in this test report acc. to CISPR 16-4-2 /2011
+ A1/ 2014 ,Uncertainties, statistics and limit modelling — Uncertainty in EMC measurements” and is documented
in the quality system acc. to DIN EN ISO/IEC 17025. For all measurements shown in this report, the measurement
uncertainty of the test laboratory, CSA Group Bayern GmbH, is below the measurement uncertainty as defined by
CISPR. Therefore, no special measures must be taken into consideration with regard to the limits according to
CISPR. Furthermore, component and process variability of devices similar to that tested may result in additional
deviation. The manufacturer has the sole responsibility of continued compliance of the device.

Measurement uncertainty table

Measurement output power, conducted +1.5dB
Measurement output power, radiated +3.0dB
Measurement PSD, conducted +1.5dB
Measurement PSD, radiated +3.0dB
Measurement spurious emissions, conducted +3.0dB
Measurement spurious emissions, radiated +6.0 dB
Measurement frequency +1x 108

4.4 Conformity Decision Rule

The conformity decision rule is based on the ILAC G8 published at the time of reporting.

CSA Group Bayern GmbH
Straubinger Stra3e 100 - 94447 Plattling - GERMANY
Tel.:+49(0)9931-98360
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4.5 Measurement protocol

4.5.1 General information

45.1.1 Test methodology

Conducted and radiated disturbance testing is performed according to the procedures of TELEC-T406 as shown

under section 1 of this test report.

Radiated measurements of the EIRP in the range 30 MHz to 1000 MHz are performed at 10 m distance because

only this distance is calibrated regularly.

4.5.1.2 Justification

The equipment under test (EUT) is configured in a typical user arrangement in accordance with the manufacturer's
instructions. When appropriate, the cables are manually manipulated with respect to each other to obtain maximum

disturbances from the unit.

CSA Group Bayern GmbH
Straubinger Stra3e 100 - 94447 Plattling - GERMANY
Tel.:+49(0)9931-98360
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5 TEST CONDITIONS AND RESULTS

5.1 Frequency tolerance and Occupied Bandwidth

For test instruments and accessories used see section 6 Part FE.

5.1.1 Description of the test location

Test location: Shielded Room SR6

5.1.2 Photo documentation of the test set-up

5.1.3 Applicable standard

According to ARIB STD-T91, Ver. 4.0, Vol. 1, section 3.2 (6):

Permissible values for the occupied bandwidth shall be as follows:
e For those with use of the frequency between 3.4 GHz or higher and lower than 4.8 GHz 1.4 GHz
e For those with use of the frequency between 7.25 GHz or higher and lower than 10.25 GHz
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5.1.4 Description of Measurement

The EUT is operated in continuous transmission mode. The transmitter output is connected to the spectrum analyser
through an attenuator. The centre frequency of the spectrum analyser is set to the fundamental frequency.

Spectrum analyser settings:
RBW: 1 MHz,
Det.: pos. Peak

5.1.5 Test result

VBW: 1 MHz,
trace: max. hold

SPAN: 1 GHz
sweep: cont.

Chip A
Ref Level -20.00 dBm @ RBW 1 MHz
@ Att 10dB SWT 4ms ® VBW 1 MHz Mode Sweep
1 Occupied Bandwidth 1Pk Max
M1[1]| -34.18 dBm
8.209 400 GHz
-30 dém T
v
40 d O il [y T et [,
o [ A e T T2
M
-50 dBm MN
At
e
-70 di
-80 dem
-90 di
-100 dBm
-110 dém
CF 8.0 GHz 2001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
M1 1 8.2094 GHz -34.18 dBm Qce Bw 752.130 291 3632 MHz
T1 1 7.62781 GHz -49.02 dBm Occ Bw Centroid 8.003875143 GHz
T2 1 §.37994 GHz -47.14 dBm Occ Bw Freq Offset 3.875142817 MHz
ChipB

Ref Level -20.00 dBm

& RBW 1 MHz

& Att 10dB SWT 4 ms & VBW 1 MHz

Mode Swieep

1 Occupied Bandwidth

M1[1]| -33.94 dBm
8.250370 GHz
-30 dBm T
v
T
-40 df e Tt [t Mww [,
B WM ——— \N‘M‘\:&
T1
-50 dBm ) w“"m\ww\
M
-70 d
-g0 d
g0 d
-100 dBm
-110 dBm
CF 8.0 GHz 2001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
11 1 8.25037 GHz -33.94 dBm QOcc Bw 767.927 486 091 MHz
T1 1 762959 GHz -48.13 dBm Occ Bw Centroid 8.013553579 GHz
T2 1 8,397 517 GHz -46.24 dBm Occ Bw Freq Offset 13.553579149 MHz

CSA Group Bayern GmbH
Straubinger Strae 100 - 94447 Plattling
Tel.:+49(0)9931-98360
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CH Chip Lower frequency Lower Upper Frequency | Upper Limit | OBW result
T1 (GH2) limit (GHz) T2 (GHz) (GHz) (MH2)

9 A 7.62781 7.25 8.37994 10.25 752.13 | passed

9 B 7.62959 7.25 8.397517 10.25 767.93 | passed

Limit according to ARIB STD-T91, Ver. 4.0, Vol. 1, section 3.2 (6):

Lower limit
Upper limit

7.25 GHz
10.25 GHz

The requirements are FULFILLED.

Remarks:

Due to the input voltage stabilisation of the RF-Module the measurement was done at the rated

input voltage only.

CSA Group Bayern GmbH
Straubinger Stra3e 100 - 94447 Plattling - GERMANY

Tel.:+49(0)9931-98360
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5.2 Spurious emissions conducted

For test instruments and accessories used, see section 6 Part SEC 1-3.

5.2.1 Description of the test location

Test location: Shielded Room SR6

5.2.2 Photo documentation of the test set-up

5.2.3 Applicable standard

The permissible values for the spurious emissions are given in the table according to ARIB STD-T91, Ver. 4.0,

Vol. 1, section 3.2 (7).
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5.2.4 Description of Measurement

A Spectrum analyser is connected to the output of the transmitter while the EUT was in continuous transmit mode at

the assigned frequency.

Analyser settings (average power):
f<1.6 GHz RBW = 1 MHz
f>1.6 GHz RBW =1 MHz

VBW = 3 MHz
VBW = 3 MHz

Analyser settings (peak power):

Detector
Detector

: RMS
: RMS

f<1.6 GHz RBW = 100 kHz VBW = 300 kHz Detector: Peak
f>1.6 GHz RBW =1 MHz VBW =3 MHz  Detector: Peak
5.2.5 Test result
Chip A peak power: f< 1.6 GHz
Ref Level -75.00 dBm @ RBW 100 kHz
@ Att 0dB  SWT 32 ms ® VBW 300 kHz Mode Sweep
1 Frequency Sweep
M1[1]| -90.74 dBm
B897.351 4 MHz
-20 di
B AR AM_PEAK— T+ HHBES
M1
-90 dem
=1z, a8 fPtth e P gtk bbbk el et it b i e
-100 dBm
-105 dBm
-110 dBm
-115 dBm
-120 dBm
30.0 MHz 32000 pts 157.0 MHz/ 1.6 GHz
2 Marker Peak List
1 551.510000 MHz -90.819 dBm 1.147 766 GHz -92.408 dBm
2 897.351 000 MHz -90.740 dBm

Note: RBW is reduced to increase dynamic range

CSA Group Bayern GmbH
Straubinger Stra3e 100 - 94447 Plattling - GERMANY
Tel.:+49(0)9931-98360
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Chip A peak power: 1.6 GHz < f< 7.25 GHz

Ref Level -55.00 dBm ® RBW 1 MHz
& Att Ode SWT 11 ms & VBW 3 MHz

Mode Sweep

Line UWB| JAPAN_PEAK_|TX_INDOOR

PASS
PASS

M1[1]

-64.64 dBm
[7.041 207 GHz

-60 db

-65 dBm

-70 di

-75 dBm

LB R AP EAK T INBOOR

-90 dl

-95 di

-100 dBrn

1.6 GHz

11000 pts

565.0 MHz/

7.25 GHz

2 Marker Peak List

1 5.199310 GHz -80.727 dBm 5] 6,208 090 GHz -67.670 dBm
2 6.145940 GHz -70.252 dBm 7 6.335470 GHz -69.604 dBm
3 6.162 380 GHz -69.430 dBm 8 6.492 640 GHz -68.635 dBm
4 6.166 480 GHz -69.544 dBm El 7.041 210 GHz -64.639 dBm
5 6.195760 GHz -67.926 dBm
Chip A peak power: f > 10.25 GHz
Ref Level -55.00 dBm ® RBW 1 MHz
& Att Ode SWT 119 ms ® VBW 3 MHz Mode Sweep

1 Frequency Sweep

Limit Cherk PASS M1[1] -71.24 dBm
_en dpkine UWB| JAPAN_PEAK |TX_INDOOR PASS 9.761 109 GHz
\N"B_JAP&N_PEAK_TX_INDOO»«
- ‘D dBrm|
1, 7 L., L

y
AR T A i L
e Y o il . il

-90 dBm
-95 df
-100 dBm
10.25 GHz 63201 pts 2.98 GHz/ 40.0 GHz
2 Marker Peak List

1 17,384 940 GHz -77.635 dBm 11 30606540 GHz -76.733 dBm

2 21.6628350 GHz -76.595 dBm 12 30.700680 GHz -76.785 dBm

3 21.714160 GHz -76.941 dBm 13 30.801 420 GHz -72.909 dBm

4 23.666 710 GHz -75.789 dBm 14 31.320620 GHz -75.962 dBm

5 24.570490 GHz -75.161 dBm 15 32.769 500 GHz -75.782 dBm

& 25,209 260 GHz -74.610 dBm 16 32.842460 GHz -75.707 dBm

7 25.483220 GHz -74.284 dBm 17 36.533380 GHz -72.707 dBm

8 26,967 400 GHz -75.614 dBm 18 36.774860 GHz -72.316 dBm

9 28.392740 GHz -75.743 dBm 19 37.308190 GHz -73.029 dBm

10 30.074630 GHz -75.970 dBm 20 39.761110 GHz -71.240 dBm

CSA Group Bayern GmbH
Straubinger Stra3e 100 - 94447 Plattling - GERMANY
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Chip A average power:

Ref Level -50.00 dBm ® RBW 1 MHz
@ Att Z2dB ® SWT 20s ® VBW 3 MHz Mode Sweep

1 Frequency Sweep
Limit Chetk t PASS MI1[1] -45.97 dBm

55 d Line UWB| JAPAN_MEAN] TX_INDIOOR PASS 2.195648 GHz

%
i
]

|

-65 di J

-70 dBm

=75 di

-80 dBm

-85 dBm A
__v;fg__hJA‘DAN_MEAN TX_INDO!)L l FA V. WMM/\/VWM\\AW/
o j VGV A v

=1

-95 —
30.0 MHz 79941 pts 4.0 GHz/ 40.0 GHz
2 Marker Peak List

1 6.171170 GHz -78.684 dBm 11 6.212170 GHz -76.974 dBm

2 6.175170 GHz -78.205 dBm 12 6.216170 GHz -76.687 dBm

3 6.179170 GHz -77.963 dBm 13 6.220670 GHz -76.987 dBm

4 6.183170 GHz -77.578 dBm 14 6.224 670 GHz -76.687 dBm

5 6,187 670 GHz -77.602 dBm 15 6.228670 GHz -76.694 dBm

51 6.191 670 GHz -77.157 dBm 16 6.232670 GHz -76.925 dBm

7 6.195670 GHz -77.020 dBm 17 6.245170 GHz -76.917 dBm

8 6.199670 GHz -77.378 dBm 18 6.336170 GHz -75.883 dBm

] 6.204 170 GHz -77.423 dBm 19 6.472170 GHz -78.407 dBm

i0 6.208170 GHz -76.697 dBm 20 §8.195650 GHz -45.972 dBm

Chip B peak power: f < 1.6 GHz

Ref Level -75.00 dBm ® RBW 100 kHz
@ Att 0dB  SWT 32 ms ® VBW 300 kHz Mode Sweep

1 Frequency Sweep

M1[1]| -90.35 dBm

550.872 0 MHz
-50 di

B AR AM_PEAK— T+ HHBES

-90 dBm ¥

Pl bk Ao i i i i e e et

-100 dBm

-105 dBm

-110 dBm

-115 dBm

-120 dBém

30.0 MHz 32000 pts 157.0 MHz/ 1.6 GHz
2 Marker Peak List

1 550.872000 MHz -90.345 dBm

Note: RBW is reduced to increase dynamic range
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Chip B peak power: 1.6 GHz < f< 7.25 GHz

Mode Sweep

PASS
PASS

M1[1]

-64.06 dBm
6.986 761 GHz

M1
4

Ref Level -55.00 dBm ® RBW 1 MHz
@ Att 0dB SWT 11 ms ® VBW 3 MHz
Limit Cherk
Line UWB| JAPAN_PEAK | TX_INDOOR
-60 dBm
-65 dBm

-70 dBém

-75 dBm

UB LR BM_PEAK

T HHDOOR:

-90 dl

-95 di

-100 dBm

1.6 GHz

11000 pts

565.0 MHz/

7.25GHz

2 Marker Peak List

1 5.179790 GHz -80.876 dBm 5 6.224 530 GHz -68.087 dBm
2 6.154160 GHz -70.284 dBm & 6.335980 GHz -69.549 dBm
3 6.158270 GHz -69.877 dBm 7 6,463 880 GHz -67.754 dBm
4 6.179330 GHz -68.543 dBm 8 6,986 760 GHz -64.058 dBm
Chip B peak power: f > 10.25 GHz
Ref Level -55.00 dBm = RBW 1 MHz

@ Att 0dB SWT 119 ms ® VBW 3 MHz Mode Swesp
1 Frequency Sweep X
Limit Cherk PASS M1[1] -71.73 dBm
—60 dekine UWB| JAPAN PEAK |TX INDOOR PASS 9.939512 GHz
U1B_CeP B PEAK_ TR _INDOOR
70 dBm LE
4
deee I {
-g0l B
-90 dBm
-95 dBm
-100 dBm
10.25 GHz 63201 pts 2.98 GHz/ 40.0 GHz
2 Marker Peak List
1 10,959 140 GHz -77.992 dBm 10 24.593090 GHz -73.463 dBm
2 12.396 720 GHz -79.179 dBm 11 25.713400 GHz -73.679 dBm
3 12.759650 GHz -79.011 dBm 12 27.864 590 GHz -75.684 dBm
4 14173220 GHz -79.196 dBm 13 30.822600 GHz -72.421 dBm
5 15,292 590 GHz -79.863 dBm 14 36.123850 GHz -72.621 dBm
6 17.358 580 GHz -76.728 dBm 15 38.126770 GHz -72.161 dBm
7 19.185920 GHz -77.375 dBm i6 39.249440 GHz -72.893 dBm
g 19.530020 GHz -77.900 dBm 17 39.939510 GHz -71.729 dBm
9 22.562870 GHz -77.599 dBm

CSA Group Bayern GmbH

Straubinger Stra3e 100 - 94447 Plattling - GERMANY

Tel.:+49(0)9931-98360

File No. 80215526-00 Rev_1, page 17 of 35

Rev. No. 5.1 2020-10-21

The test report merely corresponds to the test sample. It is not permitted to copy extracts of these test results without the written permission of the test laboratory.



CSA Confidential

Chip B average power:

Ref Level -50.00 dBm

® RBW 1 MHz

& Att 2dB ® SWT 80z @ VBW 3 MHz Mode Swesp
1 Frequency Sweep :
Limit Chekk 1 PASS M1[1]| -45.79 dBm
_ge gpkine UWB| JAPAN_MEA | 1x_Ingoor PASS 2,182 148 GHz
-60 dBm ‘J \
-65 dBm J \
-70 dBm ’ l
-75 dBm w. \
-20 dBm } \
-85 dB‘m /VVL_/J\. h MMW
YRR AN_MEAN, TX_INDODR ‘\W"AWW J\A_A pmun /A
-5 i w‘}
30.0 MHz 79941 pts 4.0 GHz/ 40.0 GHz
‘2 Marker Peak List |
1 6.187 670 GHz -77.038 dBm 11 6.2268670 GHz -76.504 dBm
2 5,191 670 GHz -77.051 dBm 12 5.232670 GHz -76.694 dBm
3 5.195670 GHz -77.224 dBm 13 5.236670 GHz -76.976 dBm
4 5,199670 GHz -76.808 dBm 14 5.241 170 GHz -76.728 dBm
5 6.203670 GHz -76.720 dBm 15 65.245170 GHz -76,920 dBm
6 6,208170 GHz -76.970 dBm 16 65.249170 GHz -77.080 dBm
7 6.212170 GHz -76.597 dBm 17 65.257 670 GHz -77.235 dBm
8 6.216170 GHz -76.546 dBm 18 65.335670 GHz -76.500 dBm
9 6.220170 GHz -76.580 dBm 19 6.459670 GHz -77.363 dBm
10 5.224 670 GHz -76.599 dBm 20 8.1853150 GH= -45.739 dBm

Limit according to ARIB STD-T91, Ver. 4.0, Vol. 1, section 3.2 (7):

frequency (GHz) limit
average power per 1MHz (dBm) peak power per 1IMHz (dBm)

<1.6 -90 -84
16-27 -85 -79
2,7-7,25 -70 -64
7.25-8.5 -59,3 -35
8.5-10.25 -60 -35,7
10.25 -10.6 -70 -64
10.6 -10.7 -85 -79
10.7-11.7 -70 -64
11.7-12.75 -85 -79
>12.75 -70 -64

The requirements are FULFILLED.

The test report merely corresponds to the test sample. It is not permitted to copy extracts of these test results without the written permission of the test laboratory.

Remarks: None.
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5.3 Limit on secondary radiated emissions

Test instruments and accessories used see section 6 Part SEC 1-3.

5.3.1 Description of the test location

Test location: Shielded Room SR6

5.3.2 Photo documentation of the test set-up

5.3.3 Applicable standard

The permissible values for the spurious emissions are given in the table according to ARIB STD-T91, Ver. 4.0,
Vol. 1, section 3.3 (1).

5.3.4 Description of Measurement

A Spectrum analyser is connected to the output of the transmitter while the EUT was in continuous receive mode at
the assigned frequency.

Analyser Settings RBW =1 MHz VBW = 3 MHz Detector: RMS

CSA Group Bayern GmbH File No. 80215526-00 Rev_1, page 19 of 35
Straubinger Straf3e 100 - 94447 Plattling - GERMANY
Tel.:+49(0)9931-98360 Rev. No. 5.1 2020-10-21

The test report merely corresponds to the test sample. It is not permitted to copy extracts of these test results without the written permission of the test laboratory.



CSA Confidential

5.35

Ref Level -80
Att

Test result

Chip A: f<1GHz

.00 dBm
0de & SWT

Offset 2.00 dB ® RBW 100 kHz

25 ® VBW 300 kHz

Mode Sweep

1 Frequency S
Limit Che
Line UWB

weep
chk

| JAPAN_MEAN] |

RX

PASS
PASS

M1[1]

-98.61 dBm
549418 MHz

-85 dBm

-95 dBm

| _onan
UVAIE_ TR P AN_ME AN

M1

i

R~

g by

-105 dBm:

-110 dBm

-115 dBm

-120 dBm

-125 dBm

30.0 MHz

2001 pts

97.0 MHz/

1.0 GHz

2 Marker Peak List

549,420 000 MHz

-98.605 dBm

Chip A: f>1GHz

Note: RBW is reduced to increase dynamic range

Ref Level -50.00 dBm  Offset 2.00 dB ® RBW 1 MHz
Att 0dB & SWT 78s ® VBW 3 MHz Mode Sweep
1 Frequency Sweep ;
Limit Chegk PASS M1[[1] -78.19 dBm
_oq gakine UWBL JAPAN_MEAN] RX PASS 5.235682 Gz
-60 dBrm
-65 dBm
-70 dBm
-75 dBm T
-80 dBm \ W
78‘57‘1?' ,MMI\MW i M
UWE_1EPAN_MEAN]RY A LA Pl N N e
a0 ahm U"’j ey "
-95 dBm
1.0 GHz 78001 pts 3.9 GHz/ 40.0 GHz
2 Marker Peak List
1 2,464 730 GHz -88.146 dBm 4 8.448 150 GHz -85.076 dBm
2 £.335680 GHz -78.302 dBm 5 30.799870 GHz -79.729 dBm
3 7.392170 GHz -80.391 dBm
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ChipB: f<1GHz

Ref Level -20.00 dBm
Att 0dB & SWT
1 Frequency Sweep

Offset 2.00dB ® RBW 100 kHz
2 s ® VBW 300 kHz

Mode Sweep

Limit Chetk

_as dBIﬁ’!ne UWB| JAPAN_MEAN| RX

PASS
PASS

M1[1] -98.69 dBm

550.387 MHz

| _on do

UV E_TAPAMN_MEAN_RX

-85 dBm

ki

M1

-105 dBm

=100 dBm
"‘WWWAMW sl by iy s e

w-’M«W’M""

e Mg AN N

-110 dBm

-115 dBm

-120 dBm:

-125 dBm

30.0 MHz

2001 pts

97.0 MHz/ 1.0 GHz

‘2 Marker Peak List

1 550.390 000 MHz

-98.692 dBm

Note: RBW is reduced to increase dynamic range

ChipB: f>1GHz

Ref Level -50.00 dBrm

Offset 2.00 dB ® RBW 1 MHz

Att 0dB & SWT 78 s ® VBW 3 MHz Mode Sweep

1 Frequency Sweep

Limit Check PASS M1[1] -79.53 dBm
s dalﬁnfne UWB| JAPAN_MEAN| RX PASS 6,335 682 GHz
-60 dem
-65 dBm
-70 dem
-75 dm

M1
-80 dBm 5 W
; P NP
‘ ,NWWW' ¥ i

UVE_JAPAM_MEANIRX | W | A }NMA A
[ —2uTem L‘*l e w
-95 dém
1.0 GHz 78001 pts 3.9 GHz/ 40.0 GHz
2 Marker Peak List

1 6.335680 GHz -79.575 dBm 4 11.616 110 GHz -84.044 dBm

2 7.392170 GHz -81.991 dBm ] 30.800870 GHz -79.824 dBm

3 8.448 150 GHz -83.879 dBm
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Limit according to ARIB STD-T91, Ver. 4.0, Vol. 1, section 3.3 (1):

frequency (GHz) average power per 1IMHz (dBm)

<1.6 -90
16-27 -85
2,7-17,25 -70

7,25 — 7,587 -59,3
7,587-8,4 -54

8,4 -8,5 -59,3
8,5 -10,25 -60
10,25 -10,6 -70
10,6 — 10,7 -85
10,7-11,7 -70
11,7-12,75 -85
> 12.75 GHz -70

The requirements are FULFILLED.

Remarks: None.
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5.4 Antenna power — mean power value

For test instruments and accessories used see section 6 Part CPC 3.

5.4.1 Description of the test location

Test location: Shielded Room SR6

5.4.2 Photo documentation of the test set-up

5.4.3 Applicable standard

According to ARIB STD-T91, Ver. 4.0, Vol. 1, section 3.2 (2):
Antenna power for the operating frequency band shall satisfy respective values as follows:
e Average power per 1MHz bandwidth shall be -41.3 dBm or less.

5.4.4 Description of Measurement

The transmitter output is connected to the spectrum analyser. The range of the spectrum analyser is set to the
operating frequency range for searching the maximal power. In a second step the centre frequency is set to the value
which is identified as maximum power level.

Analyser settings (search for maximum):

RBW: 1 MHz, VBW: 3 MHz, Detector: Peak

Analyser settings (measurement):

RBW: 1 MHz, VBW: 3 MHz, Detector: RMS
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5.45 Testresult

Chip A pre-scan

Ref Level -20.00 dBm ® RBW 1 MHz
Att 0dE SWT 12 m=z & VBW 3 MHz Mode Sweep

1 Frequency Sweep

-30 dBm

M1[1]

-34.30 dBm
8.163 598 GHz

-4 dBim / v \
-50 di

-80 dBém

-90 dBm

-100 dBrn

-110 dBm

7.25 GHz 6001 pts

300.0 MHz/

10.25 GHz

Chip A final scan

Ref Level -35.00 dBm ® RBW 1 MHz
@ Att 5dB ® SWT 2s ® VBW 3 MHz Mode Sweep

1 Frequency Sweep

M1[1]

-45.71 dBm
8.207 750 GHz

-40 di
1 -41.300 d

-45 di

-5 d ™ [
s 7

-60 dBm /

-65 dem
%‘dj.'“:.//

N

-75 dBm;

-50 di

CF 8.0 GHz 2000 pts

100.0 MHz/

Span 1.0 GHz
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Chip B pre-scan

Ref Level -20.00 dBm ® RBW 1 MHz
Att 0de SWT 12 ms ® VBW 3 MHz

1 Frequency Sweep

Mode Sweep

-30 di

M1[1]

-34.25 dBm
8.186 094 GHz

o T ] TN

J

-60 dBm

-50 di

-90 dl

-100 dBm

-110 dBm

7.25 GHz

6001 pts

300.0 MHz/

10.25 GHz

Chip B final scan

Ref Level -35.00 dBm ® RBW 1 MHz
& ALt 5dB ® SWT 2s ® VBW 3 MHz

Mode Sweep

1 Frequency Sweep 1RIT X
M1[1]| -45.87 dBm
8,207 750 GHz
-40 dem
H1 -41.300 dBm
-45 dBm le
MW
WM
-50 dBm ™ M“’”‘- MM \\
55 dBm ”fﬁﬂ
-60 dBm \
-65 dim——
W
i =]
=75 d
-20 dl
CF 8.0 GHz 2000 pts 100.0 MHz/ Span 1.0 GHz
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result chip A: EIRP =-45.7 dBm/MHz + 2 dBi = -43.7 dBm/MHz
result chip B: EIRP =-45.9 dBm/MHz + 2 dBi = -43.9 dBm/MHz

Limit according to ARIB STD-T91, Ver. 4.0, Vol. 1, section 3.2 (2):

operation frequency range

Limit

7.25 GHZ —10.25 GHz

<-41.3 dBm/MHz

The requirements are FULFILLED.

Remarks: None.
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5.5 Antenna power — peak power value

For test instruments and accessories used see section 6 Part CPC 3.

5.5.1 Description of the test location

Test location: Shielded Room SR6

5.5.2 Photo documentation of the test set-up

5.5.3 Applicable standard

According to ARIB STD-T91, Ver. 4.0, Vol. 1, section 3.2 (2):
Antenna power for the operating frequency band shall satisfy respective values as follows:
o Peak power per 50MHz bandwidth shall be 0 dBm or less.

5.5.4 Description of Measurement

The transmitter output is connected to the spectrum analyser. The range of the spectrum analyser is set to the
operating frequency range for searching the maximal power. In a second step the centre frequency is set to the value
which is identified as maximum power level.

Analyser settings (search for maximum):

RBW: 1 MHz, VBW: 3 MHz, Detector: Peak

Analyser settings (measurement):

RBW: 50 MHz, VBW: 80 MHz, Detector: Peak
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5.5.5 Test result

Chip A pre-scan

Ref Level -20.00 dBm ® RBW 1 MHz
Att 0dB  SWT 12 ms ® ¥VBW 3 MHz

Mode Sweep

1 Frequency Sweep

-30 dBm

M1[1]

-34.30 dBm
8.163 598 GHz

-40 dBrn /
-50 di

-80 dBém

-90 dBm

-100 dBm
-110 dBm
7.25 GHz 6001 pts 300.0 MHz/ 10.25 GHz
Chip A final scan
Ref Level 0.00 dBm ® RBW 50 MHz
& Att 5dB  SWT 4 ms ® VBW 80 MHz Mode Sweep
1 Frequency Sweep
M1[1]| -11.47 dBm
[7.858 250 GHz
M1
-10 dem ; E—
W / m""‘\-
-20 dem /"’W ‘M\Y
-40 df
-50 d
-60 dB
-70 deém
-80 dem
-90 dBm
CF 8.0 GHz 2000 pts 100.0 MHz/ Span 1.0 GHz
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Chip B pre-scan

Ref Level -20.00 dBm ® RBW 1 MHz
Att 0de SWT 12 ms ® VBW 3 MHz

1 Frequency Sweep

Mode Sweep

-30 di

Mi[1]| -34.25dBm
8.186 094 GHz

o T ] TN

J

-60 dBm

-50 di

-90 dl

-100 dBm

-110 dBm

7.25 GHz

6001 pts

300.0 MHz/ 10.25 GHz

Chip B final scan

Ref Level 0.00 dBm ® RBW 50 MHz
& ALt 5dB  SWT 4ms ® VBW 30 MHz

1 Frequency Sweep

Mode Swieep

1Pk

M1[1]| -11.50 dBm
7.869 750 GHz
M1
-10 dBm v
W R /—F—_"M%
M WH‘HM
-20 dem M 4
R MHM
}(%;uunl M
-40 dBrn
-50 dBrn
-60 dBrm
=70 di
-80 di
-90 di
CF 8.0 GHz 2000 pts 100.0 MHz/ Span 1.0 GHz
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result chip A: EIRP =-11.5dBm /50 MHz + 2.0 dBi = -9.5 dBm / 50 MHz
result chip B: EIRP =-11.5 dBm /50 MHz + 2.0 dBi =-9.5 dBm / 50 MHz

Limit according to ARIB STD-T91, Ver. 4.0, Vol. 1, section 3.2 (2):

operation frequency range

Limit

7.25 GHZ —10.25 GHz

<£0dBm /50 MHz

The requirements are FULFILLED.

Remarks: None.
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5.6 Diffusion bandwidth

For test instruments and accessories used see section 6 Part MB.

5.6.1 Description of the test location

Test location: Shielded Room SR6

5.6.2 Photo documentation of the test set-up

5.6.3 Applicable standard

According to ARIB STD-T91, Ver. 4.0, Vol. 1, section 3.2 (5), frequency bandwidth between the upper and lower
frequencies for the radiation power points which are 10 dB below the maximum radiation power level shall be 450
MHz or more.

5.6.4 Description of Measurement

The transmitter output is connected to the spectrum analyser. The centre frequency of the spectrum analyser is set
to the fundamental frequency. The 10dBc down values are determinated.

Analyser settings:
RBW: 1 MHz VBW: 1 MHz Span: 1GHz
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5.6.5 Testresult

Chip A
Ref Level -30.00 dBm ® RBW 1 MHz
& Att 5dB SWT 4mz ® VBW 1 MHz Mode Sweep
1 Frequency Sweep X
i Da[1] -0.29 dB
s d H1 -33.940 dBm T — _59:36912 L:LHZ
- . m
M "““‘WM WW WW 8.221750 GHz
—a0 di | o f
iz b WM I&'\“Bn:
Ty H2 -
iz dbrm MJ,.« H2 -43.940 dém WM
-50 dBm Mw
e M
-60 dBm ,.u"
-65 d
-70d
-75 dBm
CF 8.0 GHz 2000 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
M1 1 8.221 75 GHz -33.94 dBm
M2 1 7.669 06 GHz -44.13 dBm
M3 1 8.362676 GHz -44.42 dBm
D4 M2 1 693.61 MHz -0.25 dB
Chip B
Ref Level -30.00 dBm ® RBW 1 MHz
@ Att 5dB SWT 4 ms ® VBW 1 MHz Mode Sweep
1 Frequency Sweep
M1 D4[1] -0.45 dB
v F27.110 MHz

H1 -34. 160 dBn

=35 di

-40 dem *W

e o T -34.
s T R s

e T o
v M -44,160 dém Wm

-45 d DL

iy

kX

e

-60 dl

N

-65 dBm

-70 dBrm

-75d
CF 8.0 GHz 2000 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table

M1 1 8.216 25 GHz -34.16 dBm

M2 1 7.65506 GHz -43.87 dBm

M3 1 8.382176 GHz -44.322 dBm

D4 M2 1 727.11 MHz -0.45 dB
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chip fc (GHz) fiower (GHZ) fupper (GHZ) BW (MHz) limit (MHz) result
A 8.22175 7.66906 8.36268 693.61 = 450 passed
B 8.21625 7.65506 8.38218 727.11 = 450 passed
Limit according to ARIB STD-T91, Ver. 4.0, Vol. 1, section 3.2 (5):
operation frequency range Limit
7.25 GHZ — 10.25 GHz = 450 MHz

The requirements are FULFILLED.

Remarks:

None.
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5.7 Antenna power tolerance

5.7.1 Applicable standard

According to Ordinance Regulating Radio Equipment, Chapter II, Section 1, Article 14, ltem 7(5):
The tolerance for antenna power of the transmitter shall be as stipulated in the table below.

5.7.2 Calculation of the tolerance

Rated peak antenna power Pr = -8.0 dBm / 50MHz
Rated peak antenna power Pr = 0.158 mW / 50MHz
Measured output power max PMax = 0.071 mW / 50MHz
Max deviation + PMax - Pr = -0.087 mw / 50MHz
Max power tolerance + -55.1 %
Rated peak antenna power Pr = -42.0 dBm / 1MHz
Rated mean antenna power Pr = 63.1 uW / 1IMHz
Measured output power max PMax = 26.9 uW / 1IMHz
Max deviation + PMax - Pr = -36.2 uW / 1IMHz
Max power tolerance + -57.4 %

Limit according to Ordinance Regulating Radio Equipment, Chapter I, Section 1, Article 14, Item 7(3):

The measured antenna power has to be max. up to +20 % of declared power

The requirements are FULFILLED.

Remarks: None
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6 USED TEST EQUIPMENT AND ACCESSORIES

All test instruments used are calibrated and verified regularly. The calibration history is available on request.

6.1 Full name of calibration companies

- Rohde & Schwarz GmbH & Co. KG

6.2 Calibration information

The calibrations are conducted in foreign countries, which is equivalent to calibration conducted by the NICT or a
designated calibration agency under Article 102-18-1 of the Radio Act.

6.3 Test systems

Test ID Model Type Kind of Equipment
CPC3 FSw43 Spectrum Analyser
FE FSw43 Spectrum Analyser
MB FSw43 Spectrum Analyser
SEC1-3 FSW43 Spectrum Analyser

CSA Group Bayern GmbH
Straubinger Stra3e 100 - 94447 Plattling - GERMANY
Tel.:+49(0)9931-98360

Equipment No.
02-02/11-15-001
02-02/11-15-001
02-02/11-15-001

02-02/11-15-001

Next Calib.

13/05/2025

13/05/2025

13/05/2025

13/05/2025

Last Calib.

13/05/2024

13/05/2024

13/05/2024

13/05/2024

Calibrated by

Rohde & Schwarz
Rohde & Schwarz
Rohde & Schwarz

Rohde & Schwarz
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