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1 APPLIED STANDARDS AND TEST SUMMARY

1.1 APPLIED STANDARDS

Type of Authorization
Certification for an Intentional Radiator.

Applicable FCC Rules

Prepared in accordance with the requirements of FCC Rules and Regulations as listed in 47 CFR
Ch.1 Parts 2 and 15 (10-1-21 Edition). The following subparts are applicable to the results in
this test report.

Part 2, Subpart J - EqQuipment Authorization Procedures, Certification

Part 15, Subpart C - Intentional Radiators

§ 15.201 Equipment authorization requirement

§ 15.207 Conducted limits

§ 15.209 Radiated emission limits; general requirements

§ 15.247 Operation within the bands 902-928 MHz, 2400-2483.5 MHz

Note:

The tests were selected and performed with reference to the FCC Public Notice “"Guidance for
Compliance Measurements on Digital Transmission System, Frequency Hopping Spread
Spectrum System, and Hybrid System Devices Operating under Section 15.247 of the FCC

Rules, 558074 D01 15.247 Meas Guidance v05r02, 2019-04-02". ANSI C63.10-2013 is
applied.

TEST REPORT REFERENCE: MDE_UBLOX_2221_FCC_01 Page 3 of 99



1.2 FCC-IC CORRELATION TABLE

Correlation of measurement requirements for

DTS (e.g. WLAN 2.4 GHz, BT LE) equipment

DTS equipment

Measurement

from

FCC and IC

FCC reference

IC reference

@
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Conducted emissions on AC
Mains

Occupied bandwidth

Peak conducted output
power

Transmitter spurious RF
conducted emissions

Transmitter spurious
radiated emissions

Band edge compliance
Power density
Antenna requirement

Receiver spurious emissions

§ 15.207

§ 15.247 (a) (2)
§ 15.247 (b) (3), (4)

§ 15.247 (d)

§ 15.247 (d);
§ 15.209 (a)

§ 15.247 (d)
§ 15.247 (e)
§ 15.203 / 15.204

TEST REPORT REFERENCE: MDE_UBLOX_2221_FCC_01

RSS-Gen Issue 5:

RSS-247 Issue 2:
RSS-247 Issue 2:

RSS-Gen Issue 5:
8.9/8.10;
RSS-247 Issue 2:

RSS-Gen Issue 5:
8.9/8.10;
RSS-247 Issue 2:

RSS-247 Issue 2:
RSS-247 Issue 2:
RSS-Gen Issue 5:

8.8

5.2 (a)
5.4 (d)

6.13/

5.5
6.13/

5.5
5.5
5.2 (b)
8.3
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1.3 MEASUREMENT SUMMARY

47 CFR CHAPTER I FCC PART 15
Subpart C §15.247

§ 15.247 (b) (1) (2)

@
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Peak Power Output

The measurement was performed according to ANSI C63.10, chapter

11.9.1.3

OP-Mode
Radio Technology, Operating Frequency,
Measurement method

Bluetooth BDR, high, conducted
Bluetooth BDR, low, conducted
Bluetooth BDR, mid, conducted
Bluetooth EDR 2, high, conducted
Bluetooth EDR 2, low, conducted
Bluetooth EDR 2, mid, conducted
Bluetooth EDR 3, high, conducted
Bluetooth EDR 3, low, conducted
Bluetooth EDR 3, mid, conducted

47 CFR CHAPTER I FCC PART 15
Subpart C §15.247

Setup

S01_AA01
S01_AA01
S01_AA01
S01_AA01
S01_AA01
S01_AA01
S01_AA01
S01_AA01
S01_AA01

Date

2022-10-18
2022-10-18
2022-10-18
2022-10-18
2022-10-18
2022-10-18
2022-10-18
2022-10-18
2022-10-18

§ 15.247 (b) (3)

Final Result

FCC

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

IC

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

Peak Power Output

The measurement was performed according to ANSI C63.10, chapter

11.9.1.3

OP-Mode
Radio Technology, Operating Frequency,
Measurement method

Bluetooth LE 1 Mbps, high, conducted
Bluetooth LE 1 Mbps, low, conducted
Bluetooth LE 1 Mbps, mid, conducted
Bluetooth LE 2 Mbps, high, conducted
Bluetooth LE 2 Mbps, low, conducted
Bluetooth LE 2 Mbps, mid, conducted
WLAN ax 20 MHz MIMO, high, conducted
WLAN ax 20 MHz MIMO, low, conducted
WLAN ax 20 MHz MIMO, mid, conducted
WLAN ax 20 MHz, high, conducted
WLAN ax 20 MHz, low, conducted

WLAN ax 20 MHz, mid, conducted

WLAN ax 40 MHz MIMO, high, conducted
WLAN ax 40 MHz MIMO, low, conducted
WLAN ax 40 MHz MIMO, mid, conducted
WLAN ax 40 MHz, high, conducted
WLAN ax 40 MHz, low, conducted

WLAN ax 40 MHz, mid, conducted

WLAN b, high, conducted

Setup

S01_AA01
S01_AA01
S01_AA01
S01_AA01
S01_AA01
S01_AA01
S01_AA01
S01_AA01
S01_AA01
S01_AA01
S01_AA01
S01_AA01
S01_AA01
S01_AA01
S01_AA01
S01_AA01
S01_AA01
S01_AA01
S01_AA01

TEST REPORT REFERENCE: MDE_UBLOX_2221_FCC_01

Date

2022-10-18
2022-10-18
2022-10-18
2022-10-18
2022-10-18
2022-10-18
2022-10-18
2022-10-18
2022-10-18
2022-10-18
2022-10-18
2022-10-18
2022-10-18
2022-10-18
2022-10-18
2022-10-18
2022-10-18
2022-10-18
2022-10-18

Final Result

FCC

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

IC

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
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47 CFR CHAPTER I FCC PART 15
Subpart C §15.247

§ 15.247 (b) (3)
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Peak Power Output

The measurement was performed according to ANSI C63.10, chapter

Final Result

11.9.1.3

OP-Mode Setup Date FCC IC
Radio Technology, Operating Frequency,

Measurement method

WLAN b, low, conducted S01_AA01 2022-10-18  Passed Passed
WLAN b, mid, conducted S01_AAO01 2022-10-18  Passed Passed
WLAN g, high, conducted SO01_AA01 2022-10-27  Passed Passed
WLAN g, low, conducted S01_AA01 2022-10-27  Passed Passed
WLAN g, mid, conducted S01_AAO01 2022-10-27  Passed Passed
WLAN n 20 MHz MIMO, high, conducted S01_AAO01 2022-10-18  Passed Passed
WLAN n 20 MHz MIMO, low, conducted S01_AA01 2022-10-18  Passed Passed
WLAN n 20 MHz MIMO, mid, conducted S01_AA01 2022-10-18  Passed Passed
WLAN n 20 MHz, high, conducted S01_AA01 2022-10-18  Passed Passed
WLAN n 20 MHz, low, conducted S01_AA01 2022-10-18  Passed Passed
WLAN n 20 MHz, mid, conducted S01_AA01 2022-10-18  Passed Passed
WLAN n 40 MHz MIMO, high, conducted S01_AA01 2022-10-18  Passed Passed
WLAN n 40 MHz MIMO, low, conducted S01_AA01 2022-10-18  Passed Passed
WLAN n 40 MHz MIMO, mid, conducted S01_AA01 2022-10-18  Passed Passed
WLAN n 40 MHz, high, conducted S01_AA01 2022-10-18  Passed Passed
WLAN n 40 MHz, low, conducted S01_AAO01 2022-10-18  Passed Passed
WLAN n 40 MHz, mid, conducted S01_AA01 2022-10-18  Passed Passed
47 CFR CHAPTER I FCC PART 15 § 15.247 (d)

Subpart C §15.247

Transmitter Spurious Radiated Emissions

The measurement was performed according to ANSI C63.10, chapter Final Result
6.4, 6.5, 6.6.5

OP-Mode Setup Date FCC IC
Radio Technology, Operating Frequency,

Measurement range

Bluetooth BDR, mid, 1 GHz - 26 GHz S01_AA01 2022-12-19  Passed Passed
Remark: Conducted Measurement

Bluetooth BDR, mid, 1 GHz - 26 GHz S02_AA01 2022-10-26  Passed Passed
Remark: Radiated Measurement

Bluetooth BDR, mid, 30 MHz - 1 GHz S01_AA01 2022-12-19  Ppassed Passed
Remark: Conducted Measurement

Bluetooth BDR, mid, 30 MHz - 1 GHz S02_AA01 2022-10-31  Passed Passed
Remark: Radiated Measurement

Bluetooth BDR, mid, 9 kHz - 30 MHz S01_AA01 2022-12-19  Ppassed Passed
Remark: Conducted Measurement

Bluetooth BDR, mid, 9 kHz - 30 MHz S02_AA01 2022-10-31  Passed Passed
Remark: Radiated Measurement

WLAN b, mid, 1 GHz - 26 GHz S01_AAO01 2022-12-19  Passed Passed
Remark: Conducted Measurement

WLAN b, mid, 1 GHz - 26 GHz S02_AA01 2022-10-21  Passed Passed

Remark: Radiated Measurement

TEST REPORT REFERENCE: MDE_UBLOX_2221_FCC_01
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47 CFR CHAPTER I FCC PART 15
Subpart C §15.247

§ 15.247 (d)
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Transmitter Spurious Radiated Emissions

The measurement was performed according to ANSI C63.10, chapter

Final Result

6.4, 6.5, 6.6.5

OP-Mode Setup Date FCC IC
Radio Technology, Operating Frequency,

Measurement range

WLAN b, mid, 30 MHz - 1 GHz S01_AA01 2022-12-19  Passed Passed
Remark: Conducted Measurement

WLAN b, mid, 30 MHz - 1 GHz S02_AA01 2022-10-31  Passed Passed
Remark: Radiated Measurement

WLAN b, mid, 9 kHz - 30 MHz S01_AAO01 2022-12-19  Passed Passed
Remark: Conducted Measurement

WLAN b, mid, 9 kHz - 30 MHz S02_AA01 2022-10-31  Passed Passed
Remark: Radiated Measurement

47 CFR CHAPTER I FCC PART 15 § 15.247 (d)

Subpart C §15.247

Band Edge Compliance Radiated

The measurement was performed according to ANSI C63.10, chapter Final Result
6.6.5

OP-Mode Setup Date FCC IC
Radio Technology, Operating Frequency,

Band Edge

Bluetooth BDR, high, high S02_AA01 2022-10-26  Passed Passed
Remark: Radiated Measurement

Bluetooth EDR 3, high, high S01_AA01 2022-12-02  Passed Passed
Remark: Conducted Measurement

WLAN ax 20 MHz MIMO, low+high, low+high S01_AA01 2022-12-08  Passed Passed
Remark: Conducted Measurement

WLAN ax 20 MHz, low+high, low+high S01_AA01 2022-12-07  Passed Passed
Remark: Conducted Measurement

WLAN ax 40 MHz MIMO, low+high, low+high S01_AA01 2022-12-08  Passed Passed
Remark: Conducted Measurement 2022-12-19

WLAN ax 40 MHz, low+high, low+high S01_AA01 2022-12-07  Passed Passed
Remark: Conducted Measurement 2022-12-19

WLAN b, low+high, low+high S01_AA01 2022-12-02  Passed Passed
Remark: Conducted Measurement 2022-12-07

WLAN b, high, high S02_AA01 2022-10-20  Passed Passed
Remark: Radiated Measurement

WLAN g, low+high, low+high S01_AA01 2022-12-02  Passed Passed
Remark: Conducted Measurement 2022-12-19

WLAN n 20 MHz MIMO, low+high, low+high S01_AA01 2022-12-08  Passed Passed
Remark: Conducted Measurement

WLAN n 20 MHz, low+high, low+high S01_AA01 2022-12-02  Passed Passed
Remark: Conducted Measurement 2022-12-07

WLAN n 40 MHz MIMO, low+high, low+high S01_AA01 2022-12-08  Passed Passed
Remark: Conducted Measurement

WLAN n 40 MHz, low+high, low+high S01_AA01 2022-12-02  Passed Passed
Remark: Conducted Measurement 2022-12-19

N/A: Not applicable
N/P: Not performed

TEST REPORT REFERENCE: MDE_UBLOX_2221_FCC_01
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2 REVISION HISTORY / SIGNATURES
Report version control
Version Release date Change Description Version validity

initial 2023-01-04 -- valid

COMMENT: The module JODY-W377 mounted to the M.2 card has already been tested against
this standard and according to the applicant corresponds to the previous setup in regards to
the radio part. Due to this, only spot checks have been performed.

Report Reference: MDE_UBLOX_2030_FCC_01

TR IR D Gl

(responsible for accreditation scope) (responsibile for testing and report)
Dipl.-Ing. Marco Kullik Dipl.-Ing. Daniel Gall

% layers

& 7 layers GmbH, Borsigstr. 11
40880 Ratingen, Germany
Phone +49 (0)2102 749 0
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3 ADMINISTRATIVE DATA

3.1 TESTING LABORATORY

Company Name:

Address:
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7layers GmbH

Borsigstr. 11
40880 Ratingen
Germany

The test facility is accredited by the following accreditation organisation:

Laboratory accreditation no:
FCC Designation Number:
FCC Test Firm Registration:

ISED CAB Identifier

Responsible for accreditation scope:

Report Template Version:

3.2 PROJECT DATA

Responsible for testing and report:

Employees who performed the tests:

Date of Report:

Testing Period:

3.3 APPLICANT DATA

Company Name:

Address:

Contact Person:

TEST REPORT REFERENCE: MDE_UBLOX_2221_FCC_01

DAKkkS D-PL-12140-01-01| -02 | -03
DEO015
929146

DEOOO7; ISED#: 3699A

Dipl.-Ing. Marco Kullik

2022-05-25

Dipl.-Ing. Daniel Gall

documented internally at 7Layers

2023-01-04
2022-10-18 to 2022-12-19

u-blox AG
Zircherstrasse 68
8800 Thalwil
Switzerland

Filip Kruzela
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3.4 MANUFACTURER DATA

Company Name: please see Applicant Data

Address:

Contact Person:

TEST REPORT REFERENCE: MDE_UBLOX_2221_FCC_01 Page 10 of 99



4 TEST OBJECT DATA

4.1
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GENERAL EUT DESCRIPTION

Kind of Device
product description

WLAN and Bluetooth Module on M.2 card

Product name

JODY-W377-00B

Type

JODY-W377-00B

Declared EUT data by the supplier

Voltage Type

DC

Voltage Level

3.3V

Antenna / Gain

External / 2 dBi (No antennas were provided for the tests, radiated
measurements were performed with 50 Ohm terminations)

Remark by laboratory:
Naming of antenna ports for the report:

B Model: JODY-W377-008
| FCCID: XPYJODYW3T7
[ ISED: 8595A-J0DYW3T77

Tested Modulation Type

BT Classic: GFSK (BDR), Pi/4 DQPSK (EDR 2), 8DPSK (EDR 3)
BT LE: GFSK

WLANb: DSSS

WLANg/n/ax: OFDM

Specific product
description for the EUT

The EUT is a Bluetooth and WLAN module.

In the 2.4 GHz band JODY-W377 supports SISO and MIMO Mode
for WLAN, while JODY-W374 supports SISO Mode only.

Supported technologies are Bluetooth Classic, Bluetooth Low
Energy and WLAN b, g, n, ax 20 and 40 MHz bandwidth.

EUT ports (connected
cables during testing):

Enclosure
Data

DC
Antenna

The EUT is a module on an M.2 card. No cables were connected to
the EUT itself except for u.fl to SMA adapter cables that were used
for measurement or termination of the ports.

TEST REPORT REFERENCE: MDE_UBLOX_2221_FCC_01
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Tested datarates

BT Classic: 1 (BDR), 2 (EDR 2) and 3 Mbps (EDR 3)

BT LE: 1 and 2 Mbps

WLAN b: 1 Mbps, g: 6 Mbps, n: MCS 0 SISO / MSC8 MIMO,
ax: MSCO0

Special software used
for testing

Labtool V2.0.0.85-17.80.200.p204 on computer board provided by
applicant.

Used output power

BT Classic: max. power in BT Device Under Test Mode
BT LE: 10 dBm

WLAN:
2.4 GHz

Mode Ch.1 [Ch.2 [Ch.3][Ch.4 [Ch.5 [Ch.6 [Ch.7 [Ch.8 [Ch.9 [Ch.10] Ch.11
b 19 20 21 19
g 14 |15 16 17 15 13
n20 14 |15 16 17 [16 |14 13
n20 MIMO 13 14 15 13 12
n40 MIMO 12 11

ax20 13 15 16 17 16 14 12
ax20 MIMO [ 12 | 13 14 |15 16 14 |13 11
ax40 13 12

ax40 MIMO 12 11

Note by the laboratory: Settings that differ from original
certification marked in yellow.

4.2 EUT MAIN COMPONENTS

Sample Name

Sample Code Description

EUT aal1 DE1015168aa01
Sample Parameter Value
Serial No. M186009C3815E240500
HW Version 05
SW Version 2.0.0.86-17.80.200.p207
Comment

NOTE:The short description is used to simplify the identification of the EUT in this test report.

4.3 ANCILLARY EQUIPMENT

For the purposes of this test report, ancillary equipment is defined as equipment which is used
in conjunction with the EUT to provide operational and control features to the EUT. It is
necessary to configure the system in a typical fashion, as a customer would normally use it.
But nevertheless Ancillary Equipment can influence the test results.

Device

Details
(Manufacturer, Type Model, OUT
Code)

Description

TEST REPORT REFERENCE: MDE_UBLOX_2221_FCC_01
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4.4 AUXILIARY EQUIPMENT

For the purposes of this test report, auxiliary equipment is defined as equipment which is used
temporarily to enable operational and control features especially used for the tests of the EUT
which is not used during normal operation or equipment that is used during the tests in
combination with the EUT but is not subject of this test report. It is necessary to configure the
system in a typical fashion, as a customer would normally use it.

But nevertheless Auxiliary Equipment can influence the test results.

Device Details Description
(Manufacturer, Type Model, HW,
SW, S/N)
AUXO01 UBLOX, M.2 card universal adapter, Rev. [M.2 adapter
AI -
AUX02 Toradex, Ixora, V1.2A, -, 10629969 Board Computer for
setting modes
AUXO03 LogiLink, AUOOOZ2E, -, -, - USB - RS232 adapter
for remote control of
AUX02
AUX04 Fujitsu Ltd., Lifebook U758 Laptop remote
| 2018-07, Win10 Pro Engl. , controlling AUX02
DSAL009811

4.5 EUT SETUPS

This chapter describes the combination of EUTs and equipment used for testing. The rationale
for selecting the EUTs, ancillary and auxiliary equipment and interconnecting cables, is to test
a representative configuration meeting the requirements of the referenced standards.

Setup Combination of EUTs Description and Rationale
S01_AA01 EUT aa01, AUX04, AUX02, AUX01, AUXO03, Conducted Setup
S02_AA01 EUT aa01, AUX01 Radiated Setup

4.6 OPERATING MODES / TEST CHANNELS
This chapter describes the operating modes of the EUTs used for testing.

2.4 GHz ISM

WLAN 2400 - 2483.5 MHz
20 MHz Test Channels: low mid | high |
Channel: 1 6 11
Frequency [MHz] 2412 | 2437 | 2462
40 MHz Test Channels: low mid | high |
Channel: 3 6 9
Frequency [MHz] 2422 | 2437 | 2452

TEST REPORT REFERENCE: MDE_UBLOX_2221_FCC_01 Page 13 of 99



BT Test Channels:
Channel:
Frequency [MHz]

2.4 GHz ISM
2400 - 2483.5 MHz

BUREAU
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low

mid

high

0

39

78

2402

2441

2480

BT LE Test Channels:

2.4 GHz ISM

2400 - 2483.

5 MHz

Channel:
Frequency [MHz]

Duty Cycle:

low

mid

high

0

19

39

2402

2440

2480
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Type | Ref | Tre | X-value | Y-value | _Funetion | Function Result ||| _type | ref | Trc | X-value | Y-valug | _Function | Function Result |
ML 1 32,6875 ps -0.07 dbm ML T 14,9375 ps ~0.02 dém
02| M1 1 2867187 ps -0.02 d8 | p2| M1 1 203.3437 ps 0.02 db
03 M1 1 625.0 ps -0.10 d& D3 M1 1 624.7813 ps -0.04 d8
1 Ready il Ready

BT LE 1 Mbps

)4

BT LE 2 Mbps

®
=

Spectrum (X Spectrum
Ref Level 30.00 dém & RBW 40 MHz Ref Level 30.00 dam @ RBW 20 MHz
Att 50 0B @ SWT 20 ms @ VBW 40 MHz Tnput 1 AC Att SDdB @ SWT 4ms @ VBW 40 MHz Input 1 AC
SGL TRG:VID PS SGL TRG:VID PS
[Controlled by EMC32 @1Pk Clrw [Controlled by EMC32 @ 1Pk Clrw
D3[1] -0.02 dB ‘ D2[1] -3.56 dB)|
41 18.950625 ms o 3,148000 ms|
2i Bk
it M} 17.00-8m| v M1[1] o8 dBm
e 15.000psfly ) Ah.a75 Y
od o d
-10d -10
20 d8 20
=30 di =20 di
-40 d -40 dr
-0 S0 d
50 dl 60 di
TRG -65 DDIZLIBH TRG -65.000 d2m:
I
CF 2.437 GHz 32001 pts 2.0ms/ J{CF2.4a7 GHz 32001 pts 400.0 ps/
Morker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result ||| _Type | ref | Tre | X-value | v-value | Function | Function Result |
M1 1 15.0 s 17.09 dém M1 1 5.375 ps 16.56 dBm
D2 M1 1| 18.92875 ms -0.49 d8 Dz M1 1 3.148 ms -3.56 d&
I . 18.950625 ms -0.02 db 03 Wi 1 3.168375 ms -0.63 db
L JU J Ready Ready
4.TAN.2023 14:46:31 14248238
Spectrum (X Spectrum o
Raf Level 30.00 dam ® RBW 40 MHz Ref Lavel 30.00 d&m & RBW 40 MHz
Att S0 B @ SWT 11ms @ VBW 40 MHz Input 1 AC Att SDdB @ SWT 6ms @ VBW 40 MHz Input 1AC
SGL TRG: VID PS SGL TRG:VID PS
[Contralled by EMC32 1Pk Clrw) Controlld by EMC3Z 0 17K Cirw |
‘ | I D3[1] ‘ | | ‘ Da[1] -0.15 dB|
’ 5000406, ms|
M1 Mi[1] \ M1[1] 67 dBm|
¥ 0,00
10 LA T
od 0d
-10 cB 10 dB
20¢ -20
-30 di -30 4By
~40 db -40 b
-50 dB -50 dBy
60 -60
TRG -65.000 dm TRG -65.000 dem
CF 2,437 GHz 52001 pts 1.1 ms/ || CF 2.437 GHz 32001 pts 600.0 ps/
Marker Marker
Type | Ref | Tre | X-valug | Y-value | _Function | Function Result || _Type | Ref | Tre| X-value | ¥-value | _Function | Function Result |
M1 1 1.937 s 12.58 dbm ML 1 29.094 ps 17.67 dém
0z M1 1 9.912312 ms 5.63d8 o2 M1 1 4.930156 ms -175d8
03 M1 1 9.942656 ms 0.70 d 03 M1 1 5.000406 ms -0.15 dB
' !
) mewdy WHNNNN W8 R ) U
+ 4TAN.Z023 15:02:49

WLAN n20 MHz SISO
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Spectrum (%) L Spectrum (%) by
Ref Level 30.00 d&m ® RBW 40 MHz Ref Level 30,00 dam ® RBW 40 Mz
Att SOdB @ BWT 7ms @ YBW 40 MHz Input 1 AC Att S0 @ BWT 6ms @ VBW 40 hHz Input 1 AC
SGL TRG:VID PS SGL TRG:VID PS
[Contralled by EMC32 @ 1Pk Cirw [Contralled by EMC3Z ©1Pk Cirw
‘ | { | Daril 0.06 dB) ‘ | | ‘ D311 1.00 dB)
B 9.122625ms U6 ms|
m1[1] ' 17.66 dBm L M1[1] 58 dBm|
26.599 3| 17.656 s}
pli} —
a
-20 -20
-30 db -30 db
-0 -0
-50 d 50 df
-60 di -60 d
£5.000 dbm RG -65.000 dBm
CF 2.437 GHz 32001 pts 700.0 ps/ || cF 2.437 GHz 32001 pts 600.0 ps/
arker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result I/| _Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 26.504 ps 17.66 dBm M1 1 17.656 ps | 17.58 dBm
02| M1 1 5.090031 ms -1.22 d6 p2 M1 1 4.8B0156 ms 0.24 db
03| M1 1 5.122625 ms 0.06 dB 03| M1l 1 5.000406 ms -1.00 dB
)i Ready Ready

WLAN n 40 MHz SISO

WLAN n 40 MHZ MIMO

®
=)

Spectrum (0 Spectrum (X
ReTLavel 30,00 (6 oW iU g T e e be e i
50 dB @ SWT O ms @ VBW 40 MHz Input 1 AC - - - P
SGL TRGIVID PS Sob TIF’C“‘"D M5 0
[Controlied by EMC3Z O 1Pk Cirwr yjcontrolled by EMC32 @1Pk Clrw
[ [ el T ] ] ] o
44250.ms i Y . ™
m1[1] 7.59 dBm)| M1[1] a 17.77 dBm|
5594 ps| | 10 o H-JEPE
10
0d o di
104 -10 di
20 20
a0d -30
-40 d 40 d
s0d 50 d
60d -60 df
TRG -65.000 dBrm TRG -65.000 dBm
I
CF 2.437 GHz 32001 pts 900.0 ps/ | [ CF 2437 GHz 32001 pts 600.0 ps/
arker Marker
Type | Ref | Trc | *%-valua |___¥-vale | Function | Function Result ||| Ztype | Ret | Tre | X-value |___¥-value | Function | Function Result |
ML 1 5.554 s 17.58 dBm ML 1 4,344 u5 17.77 dBrn
02 M1 1 7.524219 ms 2.08 d@ D2 w1 1| 2,795906 ms 0.16 d8
03 M1 1 7.54475 ms -0.35 d@ D3 Mi 1 3,816344 ms -0.30 dB
[ T Ready ") o | T Ready Tsibaen
Date: 4 14:53:16 Date: 4

WLAN ax 20 MHz SISO

®

Spectrum

WLAN ax 20 MHz MIMO

®

Spectrum

(7]

Ref Level 30.00 dBm ® RBW 40 MHz Ref Level 30.00 dim @ RBW 40 MHz
Att 50db @ SWT 5ms @ YBW 40 MHz Input 1 4C At S0dB @ BWT 5ms @ VBW 40 MHz Input 1 AC
SGL TRG:VID PS SGL TRG:VID PS
[Controlled by EMC3Z © 1Pk Cirw [Controlled by EMC32 © 1P Cirw
‘ | | ‘ Da[1] 0.25 dB| | | ‘ | Da[1] N 0.54 db)|
3,812781 ms| L = 8.81653 L ms|
Mi[1] % 13.69 dBm ¥ M1[1] A 17.12 dBm)|
155949 &
o S | (i 15,081 g
0 d 0 d
10 d -10 d
-20 df -20 df
30 di 30 d
-40 df -40 df
=0 -50 d
-60 -60 d
RG -65.000 dem 5 65,000 dBm
CF 2.437 GHz 32001 pts 500.0 ps! CF 2.437 GHzZ 32001 pts 500.0 ps/
Marker marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result ||| _type | ref | Tre | X-value I Y-value | _Funetion | Function Result |
W1 1 15,344 s 13,69 dém M1 1 16,031 ps 17.12 dém
o2 M1 1 3.792 ms 2,39 db 02| ML 1 3.795906 ms 4.64 0B
03| M1 1 3.812781 ms 0.25 dB D3| mi 1 3.816531 ms 0.54 dB.
1 Ready v R | Reny | UMD 08 oo
Dats Date:

WLAN ax 40 MHz SISO
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Resulting
Field

Full Burst Level DC

Period Length Correction
Mode [ms] [ms] DC [dB]
BT GFSK (1-DH1) 3.75025 | 2.88475 0.7692 2.3
BT n/4 DQPSK (2-DH1) 3.75025 | 2.88334 0.7688 2.3
BT 8-DPSK (3-DH1) 3.75025 | 2.88397 0.7690 2.3
BT LE 1 Mbps 0.625 0.38672 0.6187 4.2
BT LE 2 Mbps 0.62478 | 0.20334 0.3255 9.7
WLAN b-Mode; 20 MHz; 1 Mbit/s 18.9506 | 18.9288 0.9988 0.0
WLAN g-Mode; 20 MHz; 6 Mbit/s 3.16838 3.148 0.9936 0.1
WLAN n-Mode; 20 MHz; MCSO 9.94266 | 9.91231 0.9969 0.0
WLAN n-Mode; 40 MHz; MCSO 5.12263 | 5.090031 | 0.9936 0.1
WLAN n-Mode; 20 MHz; MCS0; MIMO 5.00041 | 4.98016 0.9960 0.0
WLAN n-Mode; 40 MHz; MCS0; MIMO 5.00041 | 4.98016 0.9960 0.0
WLAN ax-Mode; 20 MHz; MCSO0 7.54475 | 7.52422 0.9973 0.0
WLAN ax-Mode; 40 MHz; MCSO0 3.81278 3.792 0.9945 0.0
WLAN ax-Mode; 20 MHz; MCS0; MIMO 3.81634 | 3.79591 0.9946 0.0
WLAN ax-Mode; 40 MHz; MCS0; MIMO 3.81653 | 3.79591 0.9946 0.0

4.7 PRODUCT LABELLING

4.7.1 FCCID LABEL
Please refer to the documentation of the applicant.

4.7.2 LOCATION OF THE LABEL ON THE EUT
Please refer to the documentation of the applicant.

TEST REPORT REFERENCE: MDE_UBLOX_2221_FCC_01
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5 TEST RESULTS

5.1 PEAK POWER OUTPUT

Standard FCC Part 15 Subpart C

The test was performed according to:
ANSI C63.10, chapter 11.9.1.3

5.1.1 TEST DESCRIPTION

DTS EQUIPMENT:

The Equipment Under Test (EUT) was set up to perform the output power measurements. The
results recorded were measured with the modulation which produces the worst-case (highest)
output power.

Maximum peak conducted output power (e.g. Bluetooth Low Energy):

The EUT was connected to the test system as described in the block diagram below. The
complete attenuation of the measurement path is known and considered.
The reference level of the spectrum analyser was set higher than the output power of the EUT.

Analyser settings:
e Resolution Bandwidth (RBW): = DTS bandwidth
Video Bandwidth (VBW): = 3 times RBW or maximum of analyzer
Span: = 3 times RBW
Trace: Maxhold
Sweeps: Till stable (min. 300, max. 15000)
Sweeptime: Auto
Detector: Peak

Maximum conducted average output power (e.g. WLAN):
The EUT was connected to the test system as described in the block diagram below. The
complete attenuation of the measurement path is known and considered.

Measurement is performed using the gated RF average power meter integrated in the OSP 120
module OSP-B157W8 with signal bandwidth >300 MHz.

Signalling
or Unit

RF-Combiner

Vector Signal Generator
SMBV100

Signal Generator
SMB100

Spectrum Analyser
FSV30

Switch Unit OSP120
[Power Meter OSP-B157W8]

TS8997; Output Power

TEST REPORT REFERENCE: MDE_UBLOX_2221_FCC_01 Page 18 of 99
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109
10.8
107
106
105

104

10.2

Attenuation Antenna 1 to Power Meter in dB

10.1

10
2300 2350 2400 2450 2500 2550 2600

Frequency in MHz

Attenuation of the measurement path to Power Meter

22
219
218
217
216
215
214
213

212

Attenuation Antenna 1 to Analyser in dB

211

21
2300 2350 2400 2450 2500 2550 2600

Frequencyin MHz

Attenuation of the measurement path to Analyser

5.1.2 TEST REQUIREMENTS / LIMITS

DTS devices:

FCC Part 15, Subpart C, §15.247 (b) (3)

For systems using digital modulation techniques in the 902-928 MHz, 2400-2483.5 MHz and
5725-5850 MHz bands: 1 watt.

==> Maximum conducted peak output power: 30 dBm (excluding antenna gain, if antennas
with directional gains that do not exceed 6 dBi are used).

Frequency Hopping Systems:

FCC Part 15, Subpart C, §15.247 (b) (1)

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts.

TEST REPORT REFERENCE: MDE_UBLOX_2221_FCC_01 Page 19 of 99



FCC Part 15, Subpart C, §15.247 (b) (2)
For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems

employing at least 50 hopping channels; and, 0.25 watts for systems employing less than 50
hopping channels, but at least 25 hopping channels, as permitted under paragraph (a)(1)(i) of

this section.

Used conversion factor: Limit (dBm) = 10 log (Limit (W)/1mW)

5.1.3 TEST PROTOCOL

Ambient temperature:
Air Pressure:

23-25°C

1000-1010 hPa

[BUREAU |
VERITAS

Humidity: 30-48 %
BT GFSK (1-DH5)
Band Ch. |Frequency Peak Power |Limit Margin to |E.I.R.P Difference to initial
No. |[[MHz] [dBm] [dBm] |Limit [dBm] JODY-W377
[dB] certification 1)
[dB]
2.4 GHzISM [0 2402 11.6 30.0 18.4 13.6 -0.4
39 2441 11.7 30.0 18.3 13.7 -0.5
78 2480 11.6 30.0 18.4 13.6 -0.4
BT DQPSK (2-DH5)
Band Ch. |Frequency Peak Power |Limit Margin to |E.I.R.P Difference to initial
No. |[[MHz] [dBm] [dBm] |Limit [dBm] JODY-W377
[dB] certification 1)
[dB]
2.4 GHzISM [0 2402 10.8 30.0 19.2 12.8 -0.3
39 2441 10.9 30.0 19.1 12.9 -0.4
78 2480 10.7 30.0 19.3 12.7 -0.3
BT 8-DPSK (3-DH5)
Band Ch. |Frequency Peak Power |Limit Margin to |E.I.R.P Difference to initial
No. |[MHz] [dBm] [dBm] |Limit [dBm] JODY-W377
[dB] certification 1)
[dB]
2.4 GHzISM [0 2402 11.1 30.0 18.9 13.1 -0.3
39 2441 11.2 30.0 18.8 13.2 -0.4
78 2480 11.0 30.0 19.0 13.0 -0.3
BT LE 1 Mbit/s
Band Ch. Frequency Peak Limit Margin E.I.R.P Difference to initial
No. | [MHz] Power [dBm] | to Limit [dBm] JODY-W377
[dBm] [dB] certification 1)
[dB]
2.4 GHzISM [ 0O 2402 8.7 30.0 21.3 10.7 -0.3
19 2440 8.7 30.0 21.3 10.7 -0.3
39 2480 8.6 30.0 21.4 10.6 -0.2
BT LE 2 Mbit/s
Band Ch. Frequency Peak Limit Margin E.I.R.P Difference to initial
No. | [MHz] Power [dBm] | to Limit [dBm] JODY-W377
[dBm] [dB] certification 1)
[dB]
2.4GHzISM | O 2402 8.7 30.0 21.3 10.7 -0.3
19 2440 8.7 30.0 21.3 10.7 -0.3
39 2480 8.6 30.0 21.4 10.6 -0.3

TEST REPORT REFERENCE: MDE_UBLOX_2221_FCC_01
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WLAN b-Mode; 20 MHz; 1 Mbit/s
Band Ch. | Frequency Maximum Limit Margin E.I.R.P Difference to initial
No. | [MHz] Average [dBm] | to Limit [dBm] JODY-W377
Power [dB] certification 1)
[dBm] [dB]
2.4GHzISM |1 2412 19.5 30.0 10.6 21.5 -0.6
6 2437 21.2 30.0 8.8 23.2 -0.4
11 2462 19.7 30.0 10.3 21.7 -0.5
WLAN g-Mode; 20 MHz; 6 Mbit/s
Band Ch. | Frequency Maximum Limit Margin E.I.R.P Difference to initial
No. | [MHz] Average [dBm] | to Limit [dBm] JODY-W377
Power [dB] certification 1)
[dBm] [dB]
2.4 GHz ISM 1 2412 15.1 30.0 14.9 17.1 -0.6
6 2437 19.0 30.0 11.0 21.0 -0.4
11 2462 14.7 30.0 15.3 16.7 -0.9
WLAN n-Mode; 20 MHz; MCSO0
Band Ch. | Frequency Maximum Limit Margin E.I.R.P Difference to initial
No. | [MHz] Average [dBm] | to Limit [dBm] JODY-W377
Power [dB] certification 1)
[dBm] [dB]
2.4 GHzISM |1 2412 15.0 30.0 15.0 17.0 -0.5
6 2437 17.5 30.0 12.5 19.5 -0.7
11 2462 14.2 30.0 15.8 16.2 -0.4
WLAN n-Mode; 40 MHz; MCSO0
Band Ch. | Frequency Maximum Limit Margin E.I.R.P Difference to initial
No. | [MHZz] Average [dBm] | to Limit [dBm] JODY-W377
Power [dB] certification 1)
[dBm] [dB]
2.4 GHz ISM | 3 2422 14.0 30.0 16.0 16.0 -0.8
6 2437 14.1 30.0 15.9 16.1 -0.4
9 2452 13.0 30.0 17.0 15.0 -0.1
WLAN ax-Mode; 20 MHz; MCSO0
Band Ch. | Frequency Maximum Limit Margin E.I.R.P Difference to initial
No. | [MHz] Average [dBm] | to Limit [dBm] JODY-W377
Power [dB] certification 1)
[dBm] [dB]
2.4 GHzISM | 1 2412 14.3 30.0 15.7 16.3 -0.7
6 2437 17.6 30.0 12.4 19.6 0.3
11 2462 13.4 30.0 16.6 15.4 -0.4
WLAN ax-Mode; 40 MHz; MCSO0
Band Ch. | Frequency Maximum Limit Margin E.I.R.P Difference to initial
No. | [MHz] Average [dBm] | to Limit [dBm] JODY-W377
Power [dB] certification 1)
[dBm] [dB]
2.4 GHz ISM | 3 2422 14.4 30.0 15.6 16.4 -0.5
6 2437 14.5 30.0 15.5 16.5 -0.5
9 2452 13.2 30.0 16.8 15.2 0.1
WLAN n-Mode; 20 MHz; MCS0; MIMO
Band Ch. | Frequency Maximum Limit Margin EIRP Difference to initial
No. | [MHz] Average [dBm] | to Limit [dBm] JODY-W377
Power [dB] certification 1)
[dBm] [dB]
2.4 GHz ISM [ 1 2412 16.4 30.0 13.6 18.4 0.2
6 2437 18.8 30.0 11.2 20.8 0.1
11 2462 15.6 30.0 14.4 17.6 0.2
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WLAN n-Mode; 40 MHz; MCS0; MIMO
Band Ch. | Frequency Maximum Limit Margin EIRP Difference to initial
No. | [MHz] Average [dBm] | to Limit [dBm] JODY-W377
Power [dB] certification 1)
[dBm] [dB]
2.4 GHz ISM | 3 2422 15.6 30.0 14.4 17.6 -0.1
6 2437 15.5 30.0 14.5 17.5 0.0
9 2452 14.6 30.0 15.4 16.6 0.1
WLAN ax-Mode; 20 MHz; MCS0; MIMO
Band Ch. | Frequency Maximum Limit Margin EIRP Difference to initial
No. | [MHz] Average [dBm] | to Limit [dBm] JODY-W377
Power [dB] certification 1)
[dBm] [dB]
2.4 GHz ISM 1 2412 15.9 30.0 14.1 17.9 -0.1
6 2437 20.1 30.0 9.9 22.1 -0.1
11 2462 14.9 30.0 15.1 16.9 0.1
WLAN ax-Mode; 20 MHz; MCS0; MIMO
Band Ch. Frequency Peak Limit Margin E.I.R.P Difference to initial
No. | [MHz] Power [dBm] | to Limit [dBm] JODY-W377
[dBm] [dB] certification 1)
[dB]
2.4 GHz ISM | 3 2422 16.0 30.0 14.0 18.0 -0.2
6 2437 16.0 30.0 14.0 18.0 -0.1
9 2452 14.4 30.0 15.6 16.4 0.5

Remark: 1) Positive Difference = lower value than in original certification, negative value = higher value than in
original certification.
g mode mid channel tested at higher power setting 18 (original certification setting) for comparison purposes.
Please see next sub-clause for the measurement plot. No plots are given for WLAN (power meter
measurement).
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5.1.4 MEASUREMENT PLOT (EXAMPLE PLOT, SHOWING WORST CASE, IF

APPLICABLE)
Radio Technology = Bluetooth BDR, Operating Frequency = mid, Measurement method =
conducted
(S01_AAO1)
DUT Frequency Peak Power | Limit Max | Result Setting Instrument
(MHz) (dBm) (dBm) Vi
2441.000000 17 210 [ PAsS Start Frequency 2 43800 GHz
Stop Frequency 2 44400 GHz
Peak Power | Span 6.000 MH
EBW 2.000 MH=z
35T VBW 10000 MHz
a0t SweenPoints 101
1 Sweeptime 1.000 ms
ot Reference Level 20.000 dBm
s 71 Attenuation 30.000 dB
2 I - S Detector MaxPeak
e T ey iy | SweepCount 100
g 7 Filter 3d8
0T P iy Trace Mode Max Hold
T ey | Sweeptype Sweep
A0 Preamp off
t t t t t t t t t t t i Stablemode Trace
2438 2439 2440 2441 2442 2443 2444 Stablevalue 05048
Frequency in MHz Run 4 | max. 130
Stable 3/3
Connector 1 X Peak Connector 1 Max Stable Difference 0.02dB

Radio Technology = Bluetooth EDR 2, Operating Frequency = mid, Measurement method =

conducted
(SO1_AAO1)
DUT Frequency Peak Power | LimitMax | Result Setting Instrument
(MHz) (dBm} (dBm}) Value
2441.000000 10.9 21.0 | PASS Start Frequency 2 43800 GHz
Stop Frequency 2 42400 GHz
Peak Power Span 6.000 MH
REW 2,000 MH=z
a5 VBW 10.000 MHz
a4 SweepPoints 101
1 Sweeptime 1.000 ms
. Reference Level 20.000 dBm
E 0 Attenuation 30.000 dB
2 T B v Detector MaxPeak
£ 101 Lot e
T L — | SweepCount 100
3 7T P i Fiter 348
aT = Trace Mode Max Hold
T | Sweeptype Sweep
A0 T Preamp off
t t t t t t t t t t t i Stablemods Trace
2438 2439 2440 2441 2442 2443 2444 Stablevalue .50 dB
Frequency in MHz Run 4/ max. 130
Stable 3r3
Connector 1 X Peak Connector 1 Max Stable Difference 0.09 d8
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Radio Technology = Bluetooth EDR 3, Operating Frequency = mid, Measurement method =

DUT Frequency

Peak Power
(dBm)

Limit Max

(MHz)
2441.000000

1.2

21.0 | PASS

0+

Level in dBm
o
t

Peak Power

conducted
(S01_AA01)

Radio Technology = Bluetooth LE 1 Mbps, Operating Frequency =

t
2439

Connector 1

t
2441
Frequency in MHz

t
2440

* Peak Connector 1

;
2442

conducted
(S01_AAO1)
DUT Frequency Peak Power | Limit Max | Result
(MHz) (dBm) (dBm)
2440000000 87 30.0 | PASS
Peak Power

BT

0+
g 207
[++] 4
©
= 0T LS
2 + =T - -
3 .

0T ) e
10+t - ~
; ; ; ; ; ; ; ; ; ; i
2437 2438 2438 2440 2441 2442
Frequency in MHz
Connector 1 % Peak Connector 1

TEST REPORT REFERENCE: MDE_UBLOX_2221_FCC_01

Setting Instrument
Start Frequency 243800 GHz
Stop Frequency 244400 GHz
| Span 6000 MH
REW 2.000 MHz
VEW 10.000 MHz
SweepPoints 101
Sweeptime 1.000 ms
Reference Level 20.000 dBm
Attenuation 30.000 dB
Detector MaxPeak
| SweepCount 100
Filter 3dB
Trace Mode Max Hold
Sweeptype Sweep
Preamp off
Stablemode Trace
Stablevalue 0.50 dB
Bun 4 | max. 150
Stable 313
Max Stable Difference 0.15dB

mid, Measurement method =

Setting Instrument
Value
Start Frequency 2 43700 GHz
Stop Freguency 2 44300 GH=z
| Span £.000 MH;
RBW 2.000 MHz
VEW 10.000 MHz
SweepPoints 101
Sweeptime 1.000 ms
Reference Level 10.000 dBm
Attenuation 20.000 ¢B
Detector MaxPeak
| SweepCount 100
Filter jdB
Trace Mode Max Hold
Sweepiype Sweep
Preamp off
Stablemode Trace
Stablevalue 0.50 4B
Bun 4 {max 150
Stable 3i3
Max Stable Difference 0.01d8
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Radio Technology = Bluetooth LE 2 Mbps, Operating Frequency = mid, Measurement method =

conducted
(SO1_AAO1)
DUT Frequency Peak Power | Limit Max | Result Setting Instrument
(MHz) (dBm) (dBm) Value |
2440000000 87 300 | PASS Start Frequency 2 43550 GHz
Stop Frequency 244450 GHz
Peak Power | Span 9.000 MH
EBW 3.000 MH=z
a5+ WVBW 10.000 MH=z
a0t SweepPoints 101
1 Sweeptime 1.000 me
N Reference Level 10.000 dBm
E 20 : Attenuation 20.000 dB
e Detector MaxPeak
= 10 L — — | SweepCount 100
3 T P Ry Filter idB
= ot T T Trace Mode Max Hold
T T Sweepiype Sweep
A0 i Preamp off
t t t t t t t t t i Stablemode Trace
24355 2438 2440 2442 24445 Stablevalue 0.50 4B
Frequency in MHz Bun 4 [ man. 150
Stable 313
Connector 1 * Peak Connector 1 Max Stable Difference 0.01¢B

5.1.5 TEST EQUIPMENT USED
- R&S TS8997
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5.2 TRANSMITTER SPURIOUS RADIATED EMISSIONS

Standard FCC Part 15 Subpart C

The test was performed according to:
ANSI C63.10, chapter 6.4, 6.5, 6.6.5

5.2.1 TEST DESCRIPTION

Radiated Measurement with 50 Ohm termination at antenna ports

The test set-up was made in accordance to the general provisions of ANSI C63.10 in a typical
installation configuration. The measurements were performed according the following sub-
chapters of ANSI C63.10:

e < 30 MHz: Chapter 6.4

e 30 MHz - 1 GHz: Chapter 6.5

e > 1 GHZ: Chapter 6.6 (procedure according 6.6.5 used)

The measurement procedure is implemented into the EMI test software EMC32 from R&S.
Exploratory tests are performed at 3 orthogonal axes to determine the worst-case orientation
of a body-worn or handheld EUT. The final test on all kind of EUTs is also performed at 3 axes.
A pre-check is performed while the EUT is powered.

Below 1 GHz:
The Equipment Under Test (EUT) was set up on a non-conductive table in the semi-anechoic
chamber. The influence of the EUT support table that is used between 30-1000 MHz was

evaluated.

1. Measurement up to 30 MHz

EMI Receiver
Spectrum
Analyser

HFH-Z2

EUT

Amplifier
Filter

Switch Unit

CE@D)

Turntable

Test Setup; Spurious Emission Radiated (SAC), 9 kHz — 30 MHz

The Loop antenna HFH2-Z2 is used.
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Step 1: pre measurement

e Anechoic chamber
Antenna distance: 3 m
Antenna height: 1 m
Detector: Peak-Maxhold
Frequency range: 0.009 - 0.15 MHz and 0.15 - 30 MHz
Frequency steps: 0.05 kHz and 2.25 kHz
IF-Bandwidth: 0.2 kHz and 9 kHz
Measuring time / Frequency step: 100 ms (FFT-based)
Intention of this step is, to determine the radiated EMI-profile of the EUT. Afterwards the
relevant emissions for the final measurement are identified.

Step 2: final measurement
For the relevant emissions determined in step 1, an additional measurement with the following
settings will be performed. Intention of this step is to find the maximum emission level.
e Detector: Quasi-Peak (9 kHz - 150 kHz, Peak / Average 150 kHz- 30 MHz)
Frequency range: 0.009 - 30 MHz
Frequency steps: measurement at frequencies detected in step 1
IF-Bandwidth: 0.2 - 10 kHz
Measuring time / Frequency step: 1 s

2. Measurement above 30 MHz and up to 1 GHz

EMI Receiver
Spectrum

EUT

HL 562 -
il
AAAA A o Switch Unit

(&)

Turntable

Test Setup; Spurious Emission Radiated (SAC), 30 MHz- 1GHz

Step 1: Preliminary scan

This is a preliminary test to identify the highest amplitudes relative to the limit.
Settings for step 1:

- Antenna distance: 3 m

- Detector: Peak-Maxhold / Quasipeak (FFT-based)

- Frequency range: 30 - 1000 MHz

- Frequency steps: 30 kHz

- IF-Bandwidth: 120 kHz

- Measuring time / Frequency step: 100 ms
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- Turntable angle range: -180° to 90°

- Turntable step size: 90°

- Height variation range: 1 -4 m

- Height variation step size: 1.5 m

- Polarisation: Horizontal + Vertical

Intention of this step is, to determine the radiated EMI-profile of the EUT. Afterwards the
relevant emissions for the final measurement are identified.

Step 2: Adjustment measurement

In this step the accuracy of the turntable azimuth and antenna height will be improved. This is
necessary to find out the maximum value of every frequency.

For each frequency, which was determined the turntable azimuth and antenna height will be
adjusted. The turntable azimuth will slowly vary by 360°. During this action, the value of
emission is continuously measured. The turntable azimuth at the highest emission will be
recorded and adjusted. In this position, the antenna height will also slowly vary between 1 - 4
meter. During this action, the value of emission is also continuously measured. The antenna
height of the highest emission will also be recorded and adjusted.

- Detector: Peak - Maxhold

- Measured frequencies: in step 1 determined frequencies

- IF - Bandwidth: 120 kHz

- Measuring time: 100 ms

- Turntable angle range: 360 °

- Height variation range:1 -4 m

- Antenna Polarisation: max. value determined in step 1

Step 3: Final measurement with QP detector

With the settings determined in step 2, the final measurement will be performed:
EMI receiver settings for step 3:

- Detector: Quasi-Peak (< 1 GHz)

- Measured frequencies: in step 1 determined frequencies

- IF - Bandwidth: 120 kHz

- Measuring time: 1 s

After the measurement a plot will be generated which contains a diagram with the results of

the preliminary scan and a chart with the frequencies and values of the results of the final
measurement.
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Above 1 GHz:
The Equipment Under Test (EUT) was set up on a non-conductive support (tilt device) at 1.5 m
height in the fully-anechoic chamber.

All steps were performed with one height (1.5 m) of the receiving antenna only.

3. Measurement above 1 GHz

Spectrum

Analyser

HF 907

n Di Amplifier
D_

\j Filter

Switch Unit

g D Stand Gain Horn3160-09

Turntable/tilt device

Test Setup; Spurious Emission Radiated (FAC), 1 GHz-26.5 GHz

Step 1:

The EUT is turned during the preliminary measurement across the elevation axis, with a step
size of 90 °.

The turn table step size (azimuth angle) for the preliminary measurement is 45 °.

Spectrum analyser settings:

- Detector: Peak, Average

- RBW =1 MHz
- VBW = 3 MHz
Step 2:

The turn table azimuth will slowly vary by + 22.5°,
The elevation angle will slowly vary by + 45°
Spectrum analyser settings:

- Detector: Peak

Step 3:

Spectrum analyser settings for step 3:

- Detector: Peak / CISPR Average

- Measured frequencies: in step 1 determined frequencies
- RBW = 1 MHz

- VBW = 3 MHz

- Measuring time: 1 s
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Conducted Measurements at antenna ports
The Equipment Under Test (EUT) was set up to perform the spurious emissions measurements.

The EUT was connected to the test system as described in the block diagram below. The
complete attenuation of the measurement path is known and considered.

Signalling
or Unit Signalling
or Unit
RF-Combiner
Spectrum Analyser .
Spectrum Analyser

Low pass filter
EUT EUT

50 Ohm

50 Ohm

Measurement <1GHz Measurement >1GHz

Correction Level in dBm

1 5 0 B 20 26

Frequency in GHz

Analyser settings:

e Frequency range: 0.009 - 30 MHz
Resolution Bandwidth (RBW): 10 kHz
Video Bandwidth (VBW): 30 kHz
Trace: Maxhold
Sweeps: till stable
Sweep Time: coupled
Detector: Peak

Frequency range: 30 - 1000 MHz
Resolution Bandwidth (RBW): 100 kHz
Video Bandwidth (VBW): 300 kHz
Trace: Maxhold

Sweeps: till stable

Sweep Time: coupled

Detector: Peak
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Frequency range: 1000 - 26000 MHz
Resolution Bandwidth (RBW): 1000 kHz
Video Bandwidth (VBW): 3000 kHz
Trace: Maxhold, Average Power
Sweeps: 500

Sweep Time: coupled

Detector: Peak, RMS

For the conducted emissions in restricted bands the Value is measured in dBm and then
converted to dBuV/m as given in KDB 558074:

1. Measure the conducted output power in dBm.
2. Add the maximum antenna gain in dBi. (Included in measurement result by offset)
3. Add the appropriate ground reflection factor (included in measurement result by offset)
6 dB for frequencies < 30 MHz;
4.7 dB for frequencies between 30 MHz and 1000 MHz, inclusive; and
0 dB for frequencies > 1000 MHz).
4. Convert the resultant EIRP level to an equivalent electric field strength level using the
following relationship:
E =EIRP-201log D + 104.8
Where E is the electric field strength in dBuV/m,
EIRP is the equivalent isotropically radiated power in dBm
D is the specified measurement distance in m

Value [dBpV/m] = Measured value [dBm] (including gain and ground reflection factor) - 20 log
D + 104.8
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... In addition, radiated emissions which fall in the restricted bands, as defined in Section
15.205(a), must also comply with the radiated emission limits specified in Section 15.209(a)
(see Section 15.205(c)).

FCC Part 15, Subpart C, §15.209, Radiated Emission Limits

Frequency in MHz Limit (pV/m) mgs:#ggr?;r)‘t Limits (dBuV/m)
0.009 - 0.49 2400/F(kHz)@300m 3 (48.5 - 13.8)@300m
0.49 - 1.705 24000/F(kHz)@30m 3 (33.8 - 23.0)@30m
1.705 - 30 30@30m 3 29.5@30m

The measured values are corrected with an inverse linear distance extrapolation factor (40
dB/decade) according FCC 15.31 (2).

Frequency in MHz | Limit (pV/m) mgsasr‘jcr:“(“;r)‘t Limits (dBpV/m)
30 - 88 100@3m 3 40.0@3m
88 - 216 150@3m 3 43.5@3m
216 - 960 200@3m 3 46.0@3m
960 - 26000 500@3m 3 54.0@3m
26000 - 40000 500@3m 1 54.0@3m

The measured values above 26 GHz are corrected with an inverse linear distance extrapolation
factor (20 dB/decade).

§15.35(b) ..., there is also a limit on the radio frequency emissions, as measured using
instrumentation with a peak detector function, corresponding to 20 dB above the maximum
permitted average limit....

Used conversion factor: Limit (dBupV/m) = 20 log (Limit (uV/m)/1pV/m)

5.2.3 TEST PROTOCOL

Ambient temperature: 23 -30°C
Air Pressure: 990 - 1017 hPa
Humidity: 34 - 40%

BT GFSK (1-DH5)
Applied duty cycle correction (AV): 0 dB

Measurement | Ch. Spurious Spurious Detec- | RBW Limit Margin Limit
Method Center Freq. Level tor [kHz] [dBpV/m] | to Limit | Type
Freq. [MHz] [dBpV/m] [dB]
[MHz]
Radiated 2441 - - - - - - --- --- - - - --- RB
Conducted 2441 - - - - - - - - - --- - - - --- RB
WLAN b-Mode; 20 MHz; 1 Mbit/s
Applied duty cycle correction (AV): 0 dB
Measurement | Ch. Spurious Spurious Detec- | RBW Limit Margin Limit
Method Center Freq. Level tor [kHz] [dBpV/m] | to Limit | Type
Freq. [MHz] [dBpV/m] [dB]
[MHz]
Radiated 2437 - - - - - - --- --- - - - --- RB
Conducted 2437 - - - - - - --- --- - - - --- RB

Remark: Please see next sub-clause for the measurement plot.
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5.2.4 MEASUREMENT PLOT
Radio Technology = Bluetooth BDR, Operating Frequency = mid, Measurement range = 9 kHz

MultiView Spectrum n Spectrum 2 -
Ref Level 12.40 dBm  Offset 14.40 dB ® RBW 10 kHz

- Att 0dB  SWT 837 ps(~24 ms) ® VBW 30kHz Mode Auto FFT

1 Frequency Sweep

10 dem A1) —-73.84-dBm

1.462 0 MHz
ad
QB BELC

~20 dem

-a0

-40

~50 dB:

-60

70 e

|

_;E.-Jl.w il iy b il it s L kel P Joroel i Lol

9.0 kHz 1001 pts 3.0 MHz/ 30.0 MHz
eosuring NNNNNNN o

21:20:51 19.12.2022

Radio Technology = Bluetooth BDR, Operating Frequency = mid, Measurement range = 9 kHz
- 30 MHz
(S02_AA01)

705

Levelin dBuV/m
o

.20..

-40 4

_GU..

9k zlu 3'0 5'0 1EIIEIk 260 30'0 5t'|u 1;v1 2;v1 3;v1 5;v1 1IJIM 2'0 3IJIM
Frequency in Hz
Final_Result

Frequency MaxPeak Average Limit Margin Meas. Bandwidth Height Azimut | Corr.
(MHz) (dBuVim) (dBuV/im) (dBuVim) (dB) Time (kHz) (cm) h (dB/m)

(ms) (deg)
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Radio Technology = WLAN b, Operating Frequency = mid, Measurement range = 9 kHz - 30

MultiView Spectrum n Spectrum 2 n .
Ref Level 1240 dBm  Offset 144048 & RBW 10 kHz
- ALt 0dB SWT 837 ps(~24 ms) ® VBW 30kHz Mode Auto FFT

10 ML 7787 dBr
18,1800 MHz
o
[ o QRiEE
0 dam
a0
40 dam
50
60
7o
| i
. PRI i 1 doict feh Iy " Y Vo A o toidiurt n b
whetes e . i v v <
9.0 kHz 1001 pt: 3.0 MHz, 30.0 MHz

. 19.12.2072
Measuring...
- INNNNEAE e

21:26:36 19.12.2022

Radio Technology = WLAN b, Operating Frequency = mid, Measurement range = 9 kHz - 30
MHz
(S02_AA01)

Level in dBuV
=

90k 200 300 400500 8001 2h 3M AM EM B 8 T10M 25 67M
Frequency in Hz

Final Result

Frequency MaxPeak QuasiPeak Limit Margin Meas. Bandwidth Height Azimut | Corr.
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dB) Time (kHz) (cm) h (dB/m)
(ms) (deg)
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Radio Technology = WLAN b, Operating Frequency = mid, Measurement range = 30 MHz - 1

Ref Level 12.10 dBm Offset 14.10 d5 & RBW 100 kHz

= Att Dds SWT 9.7 ms ® VBW 300 kHz Mode Auto Sweep

DC

1 Frequency Sweep

PRy DASS 4 {HH—7 140 -dBm]

Line FCC_QP_BELOW_1C PASS 809.590 MHz

0 dém

-10 d

20

-30

-40 d

PP —

FCC_QP_BELOW_ 1

-60

-70 d

Iy o b Y

TR P ol B o8 A W b oAttt s, st bt
-20

50.0 Mz 1001 pis 57.0 Mz, 106z

meosuring.. NENNNENN < 1022072

21:25:35 15.12.2022

Radio Technology = WLAN b, Operating Frequency = mid, Measurement range = 30 MHz - 1

GHz
(S02_AA01)
65 T
60+
1 FCC.15.247
50+
€ 401 -
S
j= N
8 301
e {1
°
3 20+
-
10+
D._
37.560 50 BO 80 100M 200 300 400 500 800 1G
Freauency in Hz
Final_Result
Frequency QuasiPeak Limit Margin Meas. Bandwidth | Height Pol Azimuth Corr.
(MHz) (dBuV/m) (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/m)

(ms)
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Radio Technology = Bluetooth BDR, Operating Frequency = mid, Measurement range = 30

MHz - 1 GHz
(S01_AA01)
MultiView Spectrum u Spectrum 2

ReflLevel 12,10 dBm  Offset 14.10 48 ® RBW 100 kHz
0dE  SwT 9.7 ms & VBW 300 kHz

Mode Auto Sweep

QP_BELOW_1( PABS

M1[1]

239.800 MHz

i RN

|

mwmw;‘;-nw-.'--uM-an.\’JW"‘Jﬂ"""\’ b sy -“J‘I"‘Yll.ww P\JLw A L po L IECY Y- ””A“""‘%“"‘#H VYL ISEPRRERI (PRI fvR T

-80

oM 001 pis 570 7 —
T

21:21:53 19.12.2022

Radio Technology = Bluetooth BDR, Operating Frequency = mid, Measurement range = 30

MHz - 1 GHz
(S02_AA01)
G0
il FOE.156.209..30M-1.GH
50+
T I
40 |
£ 1
S 30 *
3 4
S
s 7 *
5 1
>
3 10t
[]_.
_‘ID_-
30 50 &0 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final_Result
Frequency QuasiPeak Limit Margin Meas. Bandwidth | Height Pol Azimuth Corr.
(MHz) (dBuV/m) (dBuV/m) (dB) Time (kHz) (cm) (deg) (dB/m)
(ms)
839.220000 17.53 46.00 2847 1000.0 120.000 165.0 | V -167.0 249
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Radio Technology = Bluetooth BDR, Operating Frequency = mid, Measurement range = 1 GHz

- 26 GHz
(S02_AA01)

gl
e . R e D e et S 5 A0 o Mo 1§
0T
60T
i L 4
50+
g ‘
?}. T Ry
2 $ '
c 404+
© 1
>
Q
-
30+
20+
10+
0 } } } } } } —+— } |
1G 2G 3G 4G BG B 8 10G 24G
Frequency in Hz
Final_Result
Frequency MaxPeak | CAverag | Limit | Margi Meas. Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.
(MHz) (dBuV/m) e (dBu n Time h t h n (dB/
(dBuVim) | Vim) (dB) (ms) (kHz) (cm) (deg) (deg) m)
7322.125 36.9 | 54.00 | 17.09 1000.0 1000.000 | 150.0 | H 58.0 96.0 | -13.2
7322.125 495 -~ | 7400 | 2453 1000.0 1000.000 | 150.0 | H 58.0 96.0 | -13.2
7323.125 403 | 54.00 | 13.66 1000.0 1000.000 | 150.0 | H 50.0 94.0 | 132
7323.125 50.2 - | 7400 | 2381 1000.0 1000.000 | 150.0 | H 50.0 94.0 | 132
12204.085 414 | 54.00 | 12.61 1000.0 1000.000 | 150.0 | H 24.0 105.0 | -8.0
12204.085 53.3 - | 7400 | 20.68 1000.0 1000.000 | 1500 | H 24.0 105.0 | -8.0
12204.190 425 | 5400 | 1147 1000.0 1000.000 | 150.0 | H 20.0 1050 | -8.0
12204.190 53.5 - | 7400 | 2051 1000.0 1000.000 | 150.0 | H 20.0 105.0 | -8.0
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Radio Technology = Bluetooth BDR, Operating Frequency = mid, Measurement range = 1 GHz
- 26 GHz
(S01_AA01)

RefLevel 20,00 dBm  Offset 2.00dB ® RBW 1 MHz SGL

& Att 10dB SWT 101 ms ® VBW 3MHz Mode Auto Sweep Count 200/200

TDF "DUT1 UBLOX2030UFL"

1 Frequency Sweep 1Pk Max - 2Rm Avg
Liti k

F52.28 dBm
9.526 850 GHz
-45.19 dBm
4.882 090 GHz

CF 13.5 GHz 100001 pts 2.5 GHz, Span 25.0 GHz
Ready [ =, 19.12.2022

21:17:25

21:17:26 19.12.2022
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Radio Technology = WLAN b, Operating Frequency = mid, Measurement range = 1 GHz - 26

GHz
(S02_AA01)

gl
e e s — L e S S B B2 T M o
0T
60T
0T
E
> 1
3
S
c 404
© 1
>
Q
-
30+
20t
10+
0 } } } } } } — } |
1G 2G 3G 45 G B 8 10G 24G
Freaquency in Hz
Final_Result
Frequency MaxPeak | CAverag | Limit | Margi Meas. Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.
(MHz) (dBuV/m) e (dBu n Time h t h n (dB/
(dBuVim) | Vim) (dB) (ms) (kHz) (cm) (deg) (deg) m)
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Radio Technology = WLAN b, Operating Frequency = mid, Measurement range = 1 GHz - 26

GHz
(S01_AAO1)
Ref Level 20.00 dBm  Offset 2,00 dB ® RBW 1 MHz SGL
& Att 15d8 SWT 101 ms ® VBW 3MHz Mode Auto Sweep Count 200/200
TDF "DUT1 UBLOX2030UFL"
1 Frequency Sweep 1Pk Max - 2Rm Avg
Liffli k A5S 55,36 dBm

e Fed| {hv_AESTRICTHD_BANDS ASS | 1874 000 GHz
M1[1] ‘ 150.65 dBm
14,873 750 GHz

1.0 GHz 100001 pts 2.5 GHz, 26.0 GHz
2 Marker Table

ML 1 4.87375 GHz -50.65 dBm

D1 M1 1 -2.389 14 GHz 10.42 dB

M2 2 4.874 GHz -55.36 dBm

M3 2 . z =-48. m

. 19.12.2022
ready NN o 19122022

21:40:09 19.12.2022

5.2.5 TEST EQUIPMENT USED

- Radiated Emissions FAR 2.4 GHz FCC
- Radiated Emissions SAC H-Field

- Radiated Emissions SAC up to 1 GHz
-  R&S TS8997
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5.3 BAND EDGE COMPLIANCE RADIATED

Standard FCC Part 15 Subpart C

The test was performed according to:
ANSI C63.10, chapter 6.6.5

5.3.1 TEST DESCRIPTION

Radiated Measurement with 50 Ohm termination at antenna ports

The test set-up was made in accordance to the general provisions of ANSI C63.10 in a typical
installation configuration. The measurements were performed according the following sub-
chapter of ANSI C63.10:

e Chapter 6.10.5

The Equipment Under Test (EUT) was set up on a non-conductive support (tilt device) at 1.5 m
height in the fully-anechoic chamber.

All steps were performed with one height (1.5 m) of the receiving antenna only (procedure
according ANSI C63.10, chapter 6.6.5.

3. Measurement above 1 GHz

Spectrum
Analyser

Amplifier
Filter

Switch Unit

Stand Gain Horn3160-09

Turntable/tilt device

Test Setup; Spurious Emission Radiated (FAC), 1 GHz-26.5 GHz

Step 1:

The EUT is turned during the preliminary measurement across the elevation axis, with a step
size of 90 °.

The turn table step size (azimuth angle) for the preliminary measurement is 45 °.

Spectrum analyser settings:

- Detector: Peak, Average

- RBW = 1 MHz
- VBW = 3 MHz
Step 2:

The turn table azimuth will slowly vary by £ 22.5°.
The elevation angle will slowly vary by + 45°
Spectrum analyser settings:

- Detector: Peak
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Step 3:

Spectrum analyser settings for step 3:

- Detector: Peak / CISPR Average

- Measured frequencies: in step 1 determined frequencies
- RBW =1 MHz

- VBW = 3 MHz

- Measuring time: 1 s

Conducted Measurements at antenna ports
The Equipment Under Test (EUT) was set up to perform the spurious emissions measurements.

The EUT was connected to the test system as described in the block diagram below. The
complete attenuation of the measurement path is known and considered.

Signalling

or Unit

RF-Combiner

Spectrum Analyser
Attenuator P ¥

957
8oT

75T

Correction Levelin dBm
=]

657

2300 2350 2400 2450 2500 2550 2600

Frequency in MHz
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Analyser settings:

e Frequency range: 2350 - 2500 MHz
Resolution Bandwidth (RBW): 1000 kHz
Video Bandwidth (VBW): 3000 kHz
Trace: Maxhold, Average Power
Sweeps: 10000
Sweep Time: coupled
Detector: Peak, RMS

For the conducted emissions in restricted bands the Value is measured in dBm and then
converted to dBuV/m as given in KDB 558074:

1. Measure the conducted output power in dBm.
2. Add the maximum antenna gain in dBi. (Included in measurement result by offset)
3. Add the appropriate ground reflection factor (0 for measured range)
6 dB for frequencies < 30 MHz;
4.7 dB for frequencies between 30 MHz and 1000 MHz, inclusive; and
0 dB for frequencies > 1000 MHz).
4. Convert the resultant EIRP level to an equivalent electric field strength level using the
following relationship:
E =EIRP-201log D + 104.8
Where E is the electric field strength in dBuV/m,
EIRP is the equivalent isotropically radiated power in dBm
D is the specified measurement distance in m

Value [dBpV/m] = Measured value [dBm] (including gain and ground reflection factor) — 20 log
D+ 104.8

5.3.2 TEST REQUIREMENTS / LIMITS

For band edges connected to a restricted band, the limits are specified in Section 15.209(a)

FCC Part 15, Subpart C, §15.209, Radiated Emission Limits

Measurement

Frequency in MHz | Limit (uV/m) distance (m)

Limits (dBpV/m)

0.009 - 0.49 2400/F(kHz)@300m 3 (48.5 - 13.8)@300m
0.49 - 1.705 24000/F(kHz)@30m 3 (33.8 - 23.0)@30m
1.705 - 30 30@30m 3 29.5@30m

The measured values are corrected with an inverse linear distance extrapolation factor (40
dB/decade) according FCC 15.31 (2).

Frequency in MHz Limit (pV/m) mgs;#ggr?nir)‘t Limits (dBpV/m)
30 - 88 100@3m 3 40.0@3m
88 - 216 150@3m 3 43.5@3m
216 - 960 200@3m 3 46.0@3m
960 - 26000 500@3m 3 54.0@3m
26000 - 40000 500@3m 1 54.0@3m

The measured values above 26 GHz are corrected with an inverse linear distance extrapolation
factor (20 dB/decade).
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§15.35(b) ..., there is also a limit on the radio frequency emissions, as measured using
instrumentation with a peak detector function, corresponding to 20 dB above the maximum
permitted average limit....

Used conversion factor: Limit (dBuV/m) = 20 log (Limit (pV/m)/1pV/m)

5.3.3 TEST PROTOCOL

Ambient temperature:

Air Pressure:
Humidity:

BT GFSK (1-DH5)
Applied duty cycle correction (AV): 2.3 dB

23 -30°C
990 - 1017 hPa
34 - 40%

Test Method | Ch. Band Spurious Level | Detec- |RBW Limit Margin to
Center Edge [dBpV/m] tor [kHz] [dBpV/m] Limit
Freq. Freq. [dB]
[MHz] [MHz]

Radiated 2480 2483.5 59.2 PEAK 1000 74.0 25.8

Radiated 2480 2483.5 37.0 AV 1000 54.0 19.2

BT 8-DPSK (3-DH5)

Applied duty cycle correction (AV): 2.3 dB

Test Method | Ch. Band Spurious Level | Detec- |RBW Limit Margin to
Center Edge [dBpV/m] tor [kHz] [dBpV/m] Limit
Freq. Freq. [dB]
[MHz] [MHz]

Conducted 2402 2483.5 --- PEAK 1000 74.0 ---

Conducted 2402 2483.5 --- AV 1000 54.0 ---

Conducted 2480 2483.5 57.8 PEAK 1000 74.0 16.2

Conducted 2480 2483.5 45.1 AV 1000 54.0 8.9

WLAN b-Mode; 20 MHz; 1 Mbit/s

Applied duty cycle correction (AV): 0 dB

Test Method | Ch. Band Spurious Level | Detec- |RBW Limit Margin to
Center Edge [dBpV/m] tor [kHz] [dBpV/m] |Limit
Freq. Freq. [dB]
[MHz] [MHz]

Radiated 2462 2483.5 48.2 PEAK 1000 74.0 25.8

Radiated 2462 2483.5 34.7 AV 1000 54.0 19.3

Conducted 2412 2483.5 58.6 PEAK 1000 74.0 15.4

Conducted 2412 2483.5 51.8 AV 1000 54.0 2.2

Conducted 2417 2483.5 58.3 PEAK 1000 74.0 15.7

Conducted 2417 2483.5 51.3 AV 1000 54.0 2.7

Conducted 2457 2483.5 59.1 PEAK 1000 74.0 14.9

Conducted 2457 2483.5 51.3 AV 1000 54.0 2.7

Conducted 2462 2483.5 55.6 PEAK 1000 74.0 18.5

Conducted 2462 2483.5 49.1 AV 1000 54.0 4.9
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WLAN g-Mode; 20 MHz; 6 Mbit/s
Applied duty cycle correction (AV): 0.1 dB
Test Method | Ch. Band Spurious Level | Detec- |RBW Limit Margin to
Center Edge [dBpV/m] tor [kHz] [dBpV/m] Limit
Freq. Freq. [dB]
[MHz] [MHz]
Conducted 2412 2483.5 71.2 PEAK 1000 74.0 2.8
Conducted 2412 2483.5 50.6 AV 1000 54.0 3.4
Conducted 2417 2483.5 70.5 PEAK 1000 74.0 3.5
Conducted 2417 2483.5 51.4 AV 1000 54.0 2.6
Conducted 2422 2483.5 73.1 PEAK 1000 74.0 0.9
Conducted 2422 2483.5 53.1 AV 1000 54.0 0.9
Conducted 2427 2483.5 69.2 PEAK 1000 74.0 4.8
Conducted 2427 2483.5 51.9 AV 1000 54.0 2.1
Conducted 2447 2483.5 66.1 PEAK 1000 74.0 7.9
Conducted 2447 2483.5 51.1 AV 1000 54.0 2.9
Conducted 2452 2483.5 69.0 PEAK 1000 74.0 5.0
Conducted 2452 2483.5 53.3 AV 1000 54.0 0.7
Conducted 2457 2483.5 67.9 PEAK 1000 74.0 6.1
Conducted 2457 2483.5 51.6 AV 1000 54.0 2.5
Conducted 2462 2483.5 66.3 PEAK 1000 74.0 7.7
Conducted 2462 2483.5 48.6 AV 1000 54.0 5.4
WLAN n-Mode; 20 MHz; MCSO0
Applied duty cycle correction (AV): 0 dB
Test Method | Ch. Band Spurious Level | Detec- |RBW Limit Margin to
Center Edge [dBpV/m] tor [kHz] [dBpV/m] Limit
Freq. Freq. [dB]
[MHz] [MHz]
Conducted 2412 2483.5 71.2 PEAK 1000 74.0 2.8
Conducted 2412 2483.5 50.1 AV 1000 54.0 3.9
Conducted 2417 2483.5 72.8 PEAK 1000 74.0 1.2
Conducted 2417 2483.5 53.2 AV 1000 54.0 0.8
Conducted 2422 2483.5 72.2 PEAK 1000 74.0 1.8
Conducted 2422 2483.5 53.1 AV 1000 54.0 0.9
Conducted 2427 2483.5 65.5 PEAK 1000 74.0 8.6
Conducted 2427 2483.5 52.5 AV 1000 54.0 1.6
Conducted 2447 2483.5 64.6 PEAK 1000 74.0 9.4
Conducted 2447 2483.5 51.0 AV 1000 54.0 3.0
Conducted 2452 2483.5 71.2 PEAK 1000 74.0 2.8
Conducted 2452 2483.5 52.0 AV 1000 54.0 2.0
Conducted 2457 2483.5 68.4 PEAK 1000 74.0 5.7
Conducted 2457 2483.5 49.3 AV 1000 54.0 4.7
Conducted 2462 2483.5 46.4 PEAK 1000 74.0 27.6
Conducted 2462 2483.5 36.7 AV 1000 54.0 17.3
WLAN n-Mode; 40 MHz; MCSO
Applied duty cycle correction (AV): 0.1 dB
Test Method | Ch. Band Spurious Level | Detec- |RBW Limit Margin to
Center Edge [dBpV/m] tor [kHz] [dBpV/m] Limit
Freq. Freq. [dB]
[MHZz] [MHZz]
Conducted 2422 2483.5 70.2 PEAK 1000 74.0 3.8
Conducted 2422 2483.5 49.3 AV 1000 54.0 4.7
Conducted 2447 2483.5 68.8 PEAK 1000 74.0 5.2
Conducted 2447 2483.5 52.3 AV 1000 54.0 1.7
Conducted 2452 2483.5 67.7 PEAK 1000 74.0 6.3
Conducted 2452 2483.5 51.4 AV 1000 54.0 2.6
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WLAN ax-Mode; 20 MHz; MCSO
Applied duty cycle correction (AV): 0.0 dB
Test Method | Ch. Band Spurious Level | Detec- |RBW Limit Margin to
Center Edge [dBpV/m] tor [kHz] [dBpV/m] Limit
Freq. Freq. [dB]
[MHz] [MHz]
Conducted 2412 2390.0 60.4 PEAK 1000 74.0 13.6
Conducted 2412 2390.0 49.3 AV 1000 54.0 4.7
Conducted 2417 2390.0 68.9 PEAK 1000 74.0 5.1
Conducted 2417 2390.0 53.9 AV 1000 54.0 0.1
Conducted 2422 2390.0 63.0 PEAK 1000 74.0 11.0
Conducted 2422 2390.0 50.3 AV 1000 54.0 3.8
Conducted 2427 2390.0 64.8 PEAK 1000 74.0 9.2
Conducted 2427 2390.0 51.6 AV 1000 54.0 2.4
Conducted 2432 2390.0 65.4 PEAK 1000 74.0 8.6
Conducted 2432 2390.0 51.8 AV 1000 54.0 2.2
Conducted 2447 2483.5 64.1 PEAK 1000 74.0 9.9
Conducted 2447 2483.5 52.1 AV 1000 54.0 1.9
Conducted 2452 2483.5 63.7 PEAK 1000 74.0 10.3
Conducted 2452 2483.5 52.0 AV 1000 54.0 2.0
Conducted 2457 2483.5 67.8 PEAK 1000 74.0 6.2
Conducted 2457 2483.5 50.7 AV 1000 54.0 3.3
Conducted 2462 2483.5 62.2 PEAK 1000 74.0 11.9
Conducted 2462 2483.5 47.3 AV 1000 54.0 6.7
WLAN ax-Mode; 40 MHz; MCSO
Applied duty cycle correction (AV): 0 dB
Test Method | Ch. Band Spurious Level | Detec- |RBW Limit Margin to
Center Edge [dBpV/m] tor [kHz] [dBpV/m] |Limit
Freq. Freq. [dB]
[MHz] [MHz]
Conducted 2422 2483.5 58.7 PEAK 1000 74.0 15.3
Conducted 2422 2483.5 49.2 AV 1000 54.0 4.8
Conducted 2437 2483.5 70.9 PEAK 1000 74.0 3.1
Conducted 2437 2483.5 49.9 AV 1000 54.0 4.2
Conducted 2452 2483.5 52.1 PEAK 1000 74.0 22.0
Conducted 2452 2483.5 44.1 AV 1000 54.0 9.9
WLAN n-Mode; 20 MHz; MCSO0; MIMO
Applied duty cycle correction (AV): 0 dB
Test Method | Ch. Band Spurious Level | Detec- |RBW Limit Margin to
Center Edge [dBpV/m] tor [kHz] [dBpV/m] Limit
Freq. Freq. [dB]
[MHz] [MHZz]
Conducted 2412 2483.5 63.3 PEAK 1000 74.0 10.7
Conducted 2412 2483.5 50.7 AV 1000 54.0 3.3
Conducted 2417 2483.5 68.8 PEAK 1000 74.0 5.2
Conducted 2417 2483.5 52.1 AV 1000 54.0 1.9
Conducted 2422 2483.5 63.6 PEAK 1000 74.0 10.4
Conducted 2422 2483.5 51.8 AV 1000 54.0 2.2
Conducted 2452 2483.5 66.1 PEAK 1000 74.0 7.9
Conducted 2452 2483.5 51.2 AV 1000 54.0 2.8
Conducted 2457 2483.5 66.2 PEAK 1000 74.0 7.8
Conducted 2457 2483.5 49.5 AV 1000 54.0 4.5
Conducted 2462 2483.5 60.2 PEAK 1000 74.0 13.8
Conducted 2462 2483.5 49.6 AV 1000 54.0 4.4
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WLAN n-Mode; 40 MHz; MCSO0; MIMO
Applied duty cycle correction (AV): 0.0 dB
Test Method | Ch. Band Spurious Level | Detec- |RBW Limit Margin to
Center Edge [dBpV/m] tor [kHz] [dBpV/m] Limit
Freq. Freq. [dB]
[MHz] [MHz]
Conducted 2422 2483.5 59.5 PEAK 1000 74.0 14.5
Conducted 2422 2483.5 50.7 AV 1000 54.0 3.3
Conducted 2447 2483.5 67.9 PEAK 1000 74.0 6.1
Conducted 2447 2483.5 53.4 AV 1000 54.0 0.6
Conducted 2452 2483.5 62.5 PEAK 1000 74.0 11.5
Conducted 2452 2483.5 51.9 AV 1000 54.0 2.1
WLAN ax-Mode; 20 MHz; MCS0; MIMO
Applied duty cycle correction (AV): 0 dB
Test Method | Ch. Band Spurious Level | Detec- |RBW Limit Margin to
Center Edge [dBpV/m] tor [kHz] [dBpV/m] Limit
Freq. Freq. [dB]
[MHz] [MHz]
Conducted 2412 2483.5 64.7 PEAK 1000 74.0 9.3
Conducted 2412 2483.5 50.6 AV 1000 54.0 3.4
Conducted 2417 2483.5 67.2 PEAK 1000 74.0 6.8
Conducted 2417 2483.5 51.0 AV 1000 54.0 3.0
Conducted 2422 2483.5 66.4 PEAK 1000 74.0 7.6
Conducted 2422 2483.5 50.9 AV 1000 54.0 3.1
Conducted 2427 2483.5 67.0 PEAK 1000 74.0 7.0
Conducted 2427 2483.5 51.6 AV 1000 54.0 2.4
Conducted 2432 2483.5 67.8 PEAK 1000 74.0 6.2
Conducted 2432 2483.5 51.5 AV 1000 54.0 2.5
Conducted 2447 2483.5 67.0 PEAK 1000 74.0 7.0
Conducted 2447 2483.5 52.7 AV 1000 54.0 1.3
Conducted 2452 2483.5 64.8 PEAK 1000 74.0 9.2
Conducted 2452 2483.5 50.5 AV 1000 54.0 3.5
Conducted 2457 2483.5 68.1 PEAK 1000 74.0 5.9
Conducted 2457 2483.5 51.5 AV 1000 54.0 2.5
Conducted 2462 2483.5 58.4 PEAK 1000 74.0 15.6
Conducted 2462 2483.5 48.8 AV 1000 54.0 5.2
WLAN ax-Mode; 40 MHz; MCS0; MIMO
Applied duty cycle correction (AV): 0.0 dB
Test Method | Ch. Band Spurious Level | Detec- |RBW Limit Margin to
Center Edge [dBpV/m] tor [kHz] [dBpV/m] Limit
Freq. Freq. [dB]
[MHz] [MHZz]
Conducted 2422 2483.5 60.1 PEAK 1000 74.0 13.9
Conducted 2422 2483.5 50.5 AV 1000 54.0 3.5
Conducted 2437 2483.5 63.7 PEAK 1000 74.0 10.3
Conducted 2437 2483.5 51.1 AV 1000 54.0 2.9
Conducted 2452 2483.5 66.1 PEAK 1000 74.0 7.9
Conducted 2452 2483.5 50.2 AV 1000 54.0 3.8

Remark: Please see next sub-clause for the measurement plot.
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5.3.4 MEASUREMENT PLOT (EXAMPLE PLOT, SHOWING WORST CASE, IF
APPLICABLE)
Radio Technology = Bluetooth BDR, Operating Frequency = high, Band Edge = high
(S02_AA01)
80T
FOC 116247 PEAK
0T
B0y
h0
S
>
@
2 a0t
5 *
g
30T
20T
10+
0 } } } |
2483 2485 2430 2495 2s00
Freaquency in MHz
Final_Result
Frequency MaxPeak | CAverag | Limit | Margi Meas. Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.
(MHz) (dBuV/m) e (dBu n Time h t h n (dB/
(dBuV/m) | Vim) (dB) (ms) (kHz) (cm) (deg) (deg) m)
2483.765 347 5400 | 19.25 1000.0 1000.000 | 150.0 H -178.0 79.0 5.3
2483.765 59.2 74.00 | 1477 1000.0 1000.000 | 150.0 H -178.0 79.0 5.3

TEST REPORT REFERENCE: MDE_UBLOX_2221_FCC_01

Page 48 of 99



BUREAU
VERITAS

Radio Technology = Bluetooth EDR 3, Operating Frequency = high, Band Edge = high
(S01_AA01)

Ref Level 19
|o Att
SGL Count 100

Spectrum

(=]

.80 dem  Offset 9.80 dB & RBW 1 MHz

20de SWT
00/10000

18,9 ps @ VBW 3 MHz

Mode Auto FFT

@ 1Pk Max<@2Rm

AvgPwr

Limit ¢heck
Line FEC_15247_|PK

PABS

m2[2]

10 dBiver e

O dém

—IgZT AV

PAPE

M1[1]

[ -52.38 dBm
2.483500 GHz
| -37.41dBm
2.483500 GHz

——

-10 dBm

-20 dem

FCC_15247_PK

-30 dém

Fec_15247_av.

I

o
N

Start 2.37 GHz

1001 pts

Il

J

Date: 2.DEC.2022 11:12:50
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VERITAS

Radio Technology = WLAN b, Operating Frequency = high, Band Edge = high

(S02_AA01)
g0
+ FOC 116247 PEAK
0T
60
T .
h0+
£ *
> 41
3
S
c 401
3 i *
>
(]
-
30T
20T
10+
0 } } } } |
2483 2485 2430 2495 2500
Freauency in MHz
Final_Result
Frequency MaxPeak | CAverag | Limit | Margi Meas. Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.
(MHz) (dBuV/m) e (dBp n Time h t h n (dB/
(dBuVIim) | Vim) (dB) (ms) (kHz) (cm) (deg) (deg) m)
2483.765 34.7 54.00 | 19.30 1000.0 1000.000 | 150.0 \ 41.0 105.0 53
2483.765 48.2 74.00 | 2583 1000.0 1000.000 | 150.0 \ 41.0 105.0 5.3
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Radio Technology = WLAN b, Operating Frequency = high, Band Edge = high
(S01_AA01)
(=)

Spectrum [YJ]
Offset 28.50 dB & RBW 1 MHz

Mode FFT Input 1 AC

Ref Level 28.50 dém
= Att 15 de SWT 17 ps & YBW 3 MHz
SGL Count 1000/1000 PS
©1Pk Max@2Pk Max@3Rm AuvgPwr@4Rm AvgPwr
Limit ¢heck PABS I
20 dbine-FEG—BE—2. 41 A% naks
Line FEC_BH_2.4| PK PABS
10 dBm 5 N
/ \
0dem 3
1 \
-10 dém i ¥
/ §
20 dRm .
FcC_BE_2.4 PK | |
-30 dBm i l
Fec_se_2.4_adu] ] — A
b P\
NS - ’ L A ~
-50 dRrmc = — —]
-60 dBm
Start 2.37 GHz 32001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value Y-value |  Function | Function Result |
M1/ 1 2.39 GHz -37.78 dBm
M2 3 2.39 GHz -45.45 dBm
M3 2 2.3864621 GHz -37.47 dBm
M4 4 2.386454 GHz -43.71 dBm |
i ) G &

WLAN TX on CH. 1

Spectrum @]
Offset 28.50 dB & RBW 1 MHz

17 ps & VBW 3 MHz Mode FFT Input 1 AC

Ref Level 28.50 dBm

= Att 15 de SWT
SGL Count 1000/1000 PS
©1Pk Max@2Pk Max@3Rm AuvgPwr@4Rm AvgPwr
Limit ¢heck PABS I
20 dbine-FEG—BE—2. 41 A% naks
Line FEC_BH_2.4| PK PABS ‘
10 dBm 5 —
0 dBm 'a W
¢ \
-10 dBm T \L
-20 dAm ; ;
FcC_BE_2.4 PK j \
-30 dBm -
rCf \/ \
FeC_BE 2.4 B/ adn q- ) ™ A P
AN X A (P ~ /N
-s0.daih a - — ]
-60 dBm
Start 2.37 GHz 32001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value Y-value |  Function | Function Result |
M1 1 2.39 GHz -36.88 dBm |
M2 3 2.39 GHz -43.86 dBm
M3 2 2.3848696 GHz -39.40 dBm |
M4 4 2.3847396 GHz -45.73 dBm |
Date: 7.DEC.2022 14:20:59

WLAN TX on CH. 2
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Date: 2.DEC. 2022 12:43:14

Spectrum

WLAN TX on CH. 6

Spectrum T
Ref Level 19.80 dem Offset 9.80 d& & RBW 1 MHz
j Att 20de SWT 189 ps @ YBW 2 MHz Mode Auto FFT
Count 10000/10000
@ 1Pk Max@2Rm AvgPwr
Limit ¢heck PABS M1[1] | -38.53 dBm|
10 dbiRe FEC_18247 Pk PASS //\ﬂ 5 200000 GHz
Line FEC_15247_Jav PAKS f/ \\ M2[2] | -43.47 dBm
0 dem / \ 2.390000 GHz
-10 dem ” \
| -20 dBm L
FCC_15247_pK =y J/\\"
-30 dBm
— AV W
Fc_15247_ars g | Meen U Mo
S\ VAL RENA NPV SN
-50 dém £
oA v NS \f
-60 dBm
-70 dBm
Start 2.37 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | __Function | Function Result |
M1 1 2.39 GHz -38.53 dBm
M2 2 2.39 GHz -43.47 dBm
M3 1 2.38572 GHz -43.82 dBm
)i J () poacusas

(=]

Ref Level 19.80 dem Offset 9.80 d& & RBW 1 MHz
j Att 20de SWT 189 ps @ YBW 2 MHz Mode Auto FFT
SGL Count 10000/10000
@ 1Pk Max@2Rm AvgPwr
Limit ¢heck PABS M1[1] | -36.06 dBm|
10 UH’HE FEC_15247_|PK PABS 2.483500 GHz|
Line FEC_15247_|AY PASS M2 | -43.90 dBm,|
0 dem 2.483500 GHz|
-10 dBm

| -20 dBm
FCC_15247_PK

-30 dBm

J
7

L
=

FCC_15247_A\.
T

AN

LAY

g

Date: 2.DEC. 2022 14:56:19

WLAN TX on CH. 10
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e MW Sa /\f\\,)
b
-60 dBm
-70 dBm
Start 2.37 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | __Function | Function Result |
M1 1 2.4835 GHz -36.06 dBm
M2 2 2.4835 GHz -43.90 dBm
M3 1 2.38572 GHz -46.78 dBm
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Spectrum

(=)

Ref Level 19.80 dg

m  Offset 9.680 d8 & RBW 1 MHz

o Att 20de SWT 189 us @ VBW 3 MHz
SGL Count 10000,/10000

Mode Auto FFT

@® 1Pk Max@2Rm AvgPwr

Limit ¢heck PABS M1[1] | 39.65 dBm|
10 dhme FECC_15247_|PK PASS 2.483500 GHz
Line FEC_15247_|aAv PASS mM2[2] | -46.14 dBm,|
0 dBm 2.483500 GHz|
-10 dBm \
| -20 dBm
FCC_15247_] \k
-30 dBm o
\'f\\ M1
FCC_15247_&\. =t
T XN
st o
R NIV

-
-60 dBm

-70 dBm
Start 2.37 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.4835 GHz -39.65 dBm
M2 2 2.4835 GHz | -46.14 dBm
M3 1 2.38572 GHz -46.32 dBm

J1

Date: 2.DEC.2022 15:01:02

WLAN TX on CH. 11

amnn e
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Radio Technology = WLAN g, Operating Frequency = high, Band Edge = high
(S01_AA01)

Spectrum

(=)

Ref Level 19.80 dBm
o Att 20 dB

Offset 9.80 dB @ RBW 1 MHz
SWT 129 ps & VBW 2 MHz

SGL Count 10000/10000

Mode Auto FFT

@® 1Pk Max@2Rm AugPwr

0 dBm

>
<
'T_
j}
ur
7]

-10 dBm

Limit ¢heck PABS Mi[1] | 24.05 dBm
10 ghjpe FEC_15247 IPK 1" "—hABS 2.390000 GHz|
ul
Line FEC_15247_| M2[2]

| -44.67 dBm|
2.390000 GHz

-20 dBm

FCC_15247_
-30 dBm

FCC_15247_A\.

——

Il

Date: 2.DEC.2022 14:17:13

WLAN TX on CH. 1
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-50 dB
— |
|
-60 dBm
-70 dBm
Start 2.37 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 2.39 GHz -24.05 dBém
M2 | 2 2,39 GHz | 44,67 dBm |
M3 1 2.38572 GHz | -20.10 dBm
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Date: 2.DEC. 2022 14:35:25

WLAN TX on CH. 2

Spectrum

Spectrum TI
Ref Level 19.80 dem Offset 9.80 d& & RBW 1 MHz
j Att 20de SWT 189 ps @ YBW 2 MHz Mode Auto FFT
SGL Count 10000/10000
@ 1Pk Max@2Rm AvgPwr
Limit ¢heck PABS M1[1] | -24.69 dBm|
10 gbe FEC 18247 P T ERER 2.390000 GHz
Line FEC_15247_|av u—\,pa_ss.,\\ m2[2] | -43.94 dBm
0 dem {{ \L 2.390000 GHz
-10 dB8m MJ \ j
| -20 dBrm frit P\
Fcc_15247_iﬂy;)z/-/\ f{ \ \"‘—\,
-30 dBm "+
Foc_15247_av_ g /J M .
X
/ MM
| 50 dBm= ——
- ]
-60 dBm
-70 dBm
Start 2.37 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | __Function | Function Result |
M1 1 2.39 GHz -24.69 dBm
M2 2 2.39 GHz -43.94 dBm
M3 1 2.38572 GHz -27.37 dBm
)i J s

(=)

Ref Level 19.80 dem Offset 9.80 d& & RBW 1 MHz
j Att 20de SWT 189 ps @ YBW 2 MHz Mode Auto FFT
SGL Count 10000/10000
@ 1Pk Max@2Rm AvgPwr
Limit ¢heck PAES mM2[2] | -42.22 dBm|
10 ghife FEC_18247_IPK [~ palls ™\ 2.390000 GHZ|
Line FEC_15247_Jav {me\/\\\ M1[1] | -22.13 dBm
0 dem ! \l 2.390000 GHz
-10 dem P —
M1 /J/ |[ \ v\.\,\
| -20 dBrm
FCC_15247_RH3 // L
-30 dBm~-=y -
Fec 15247 _av_ M2 \Wm A
. ; ——
R —
-60 dBm
-70 dBm
Start 2.37 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | __Function | Function Result |
M1 1 2.39 GHz -22.13 dBm
M2 2 2.39 GHz -42.22 dBm
M3 1 2.38572 GHz -28.86 dBm

J1 J

Date: 2.DEC. 2022 15:09:38

WLAN TX on CH. 3
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Spectrum :%.I
Ref Level 28.50 dem  Offset 28.50 dB & RBW 1 MHz
j Att 10 dB  SWT 18.9 ps & YBW 3 MHz Mode Auto FFT
SGL Count 10000/10000
@® 1Pk Max@2Rm AvgPwr
Limit ¢heck PABS M4a[2] | -49.03 dBm|
20 dB re—E—RR 1A i 2.483550 GHz
Line FEC_15247_|av )m‘;&\,f"’k-ﬁ\ M1[1] | -26.02 dBm)|
10 dBm / 2.390000 GHz|
F/w\
o) B =~
-10 dBm /‘ } \
-20 dBm
FCC_15247_PK ¥ Y \'*\_‘
-30 dBm Lf\,\ -
FCc_15247_av_np ]
[~ | M4
— &m ¥
-60 dBm
Start 2.37 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value Y-value |  Function | Function Result |
M1 1 2.39 GHz -26.02 dBm
M2 2 2.39 GHz -43.42 dBm
M2 1 2.4235 GHz -35.89 dBm
M4 2 2.48355 GHz -40.03 dBm

J1

amnn e

Date: 19.DEC.2022 08:56:53

WLAN TX on CH. 4

Spectrum T
Ref Level 19.80 dem Offset 9.80 d& & RBW 1 MHz
j Att 20de SWT 189 ps @ YBW 2 MHz Mode Auto FFT
SGL Count 10000/10000
@® 1Pk Max@2Rm AvgPwr
Limit ¢heck PaBs [ -42.00 dBm|
10 dhm& FECC_15247_|PK PABS 2.483500 GHz|
Line FEC_15247_|av PABS / | -26.24 dBm
0 dem [ 2.483500 GHz|
-10 dem /‘/,. / -
| -20 dBrm <t r\’\ r
FCC_15247_PK N/“\J/’“, A
-30 dBm FN/ y
Foc_15247 A L an .
[T
-50 dBm—f—————
| -
-60 dBm
-70 dBm
Start 2.37 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 2.4835 GHz -26.24 dBm
M2 2 2.4235 GHz -42.00 dém
M3 1 2.38572 GHz -41.52 dBm

J1

amnn e

Date: 2.DEC.2022 15:15:15

WLAN TX on CH. 9
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Spectrum TI

Ref Level 19.80 dem Offset 9.80 d& & RBW 1 MHz

j Att 20de SWT 189 ps @ YBW 2 MHz Mode Auto FFT
SGL Count 10000/10000

@ 1Pk Max@2Rm AvgPwr
Limit ¢heck PABS mM2[2] | -43.75 dBm|
10 dH,EIE FEC_15247_|PK PABS 2.483500 GHz|
Line FEC_15247_|aAv PABS ™M | -27.31 dBm
0 dem 2.483500 GHz|
-10 dem / k
| 20 dam RV
FCC_15247_PK /\/‘/ / \ \L T
-30 dBm i // \\m
Fcc_15247_ay: N,f‘\ .
-50 dBm
I
I
-60 dBm
-70 dBm
Start 2.37 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | __Function | Function Result |
M1 1 2.4835 GHz -27.31 dBm
M2 2 2.4235 GHz -43.75 dBm
M3 1 2.38572 GHz -44.50 dBm

i ) anmme

Date: 2.DEC. 2022 15:22:46

WLAN TX on CH. 10

Spectrum n?

Ref Level 28.50 dem  Offset 28.50 dB & RBW 1 MHz

j Att 10 dB  SWT 18.9 ps & YBW 3 MHz Mode Auto FFT
SGL Count 10000/10000

@ 1Pk Max@2Rm AvgPwr

Limit ¢heck PABS M4a[2] | -46.71 dBm|

20 dBimre-H56—3H24-F K PAES 2.483500 GHz|
Line FEC_15247_|AY PASS M1[1] | -40.98 dBm,|
2.390000 GHz|

10 dBm m
0 dBm I

-10 dBm /If \ll\
1 VNS
F£C715247,|AU M sl / \ L]{\ﬂm\

Raii e 7 i
M2 ___rf‘—"
=50 dfm = 2
-60 dBm
Start 2.37 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value Y-value |  Function | Function Result |
M1 1 2.39 GHz -40.98 dBm
M2 2 2.39 GHz -50.72 dBm
M2 1 2.4235 GHz -28.87 dBm
M4 2 2.4835 GHz -46.71 dBm

i ) ammne

Date: 19.DEC.2022 09:04:21

WLAN TX on CH. 11

TEST REPORT REFERENCE: MDE_UBLOX_2221_FCC_01 Page 56 of 99



Radio Technology = WLAN n 20 MHz, Operating Frequency = high, Band Edge =

(S01_AAO01)
Spectrum

(=]

Ref Level 19.80 d&m
o Att 20 dB
SGL Count 10000/10000

Offset 9.680 d82 @ RBW 1 MHz

SWT 189 ps @ VBW 32 MHz Mode Auto FFT

@® 1Pk Max@2Rm AugPwr

Limit ¢heck PABS mM2[2] | 45.14 dBm
10 dblne FEC_15247 Jpx =" —haEs 2.390000 GHz|
ul
Line FEC_15247_|av fl(\_,\/\}\‘?ss M1[1] -24.00 dBm
o dBm /f \ 2.390000 GHz|
-10 dBm ]r \‘
-20 dBm ¥ CE »\
F-:C71‘52477F{ti;f}’/’ /
-30 dam—} =
Fec_15247_av_ / \\ \‘\"\ N
WWF“""’W
-50 dBl
‘-—.—\-_R—_
—_
-60 dBm
-70 dBm
Start 2.37 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.39 GHz -24.00 dBm
M2 2 2.39 GHz | -45.14 dBm
M3 1 2.38572 GHz | -209.97 dBm

Il J

Date: 2.DEC.2022 15:27:19

WLAN TX on CH. 1

Spectrum

11111 e

(=)

Il J

Date: 2.DEC.2022 15:30:56

WLAN TX on CH. 2

TEST REPORT REFERENCE: MDE_UBLOX_2221_FCC_01

Ref Level 19.80 dem Offset 9.80 d& & RBW 1 MHz
o Att 20de SWT 129 ps @ VBW 3 MHz Mode aAuto FFT
SGL Count 10000/10000
@® 1Pk Max@2Rm AugPwr
Limit ¢heck PABS mM2[2] | 41.97 dBm
10 dhife FEC_ 15247 pK = hakE 2.390000 GHz
u
Line FEC_15247_|av /v—a\,-&lq_b.\\\ M1[1] | -22.44 dBm
o dBm Jf \k\ 2.390000 GHz
-10 dBm I \
-20 dBm P AN
FCC_15247_Pi3 / \ \‘H
-20 dBm—~4 _/_J
Fec_15247_av M2 =
/ (\/\’N‘\/\/\/\«NW
50 coen
—
|
-60 dBm
-70 dBm
Start 2.37 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 2.39 GHz -22.44 dBém
M2 2 2.39 GHz | -41,97 dBm
M3 1 2.38572 GHz | -27.80 dBm

11111 e
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Spectrum

(=)

Ref Level 19.80 dem Offset 9.80 d& & RBW 1 MHz
j Att 20de SWT 189 ps @ YBW 2 MHz Mode Auto FFT
SGL Count 10000/10000
@ 1Pk Max@2Rm AvgPwr
Limit ¢heck PABS. mM2[2] | -42.09 dBm|
10 ghife FEC_18247_IPK [y T 2.390000 GHZ|
Line FEC_1H247_Jav /('msﬁ\_/\\ M1[1] | -22.97 dBm
0 dem 2.390000 GHz|
-10 dBm i

"\

| -20 dBm
FCC_15247_

\
\
U

.

-30 dBrr=
- . Mz "_\'
FCC_15247_AV___ = -
=5 BT
‘__‘——n_______“—
-60 dBm
-70 dBm
Start 2.37 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | __Function | Function Result |
M1 1 2.39 GHz -22.97 dBm
M2 2 2.39 GHz -42.09 dBm
M3 1 2.38572 GHz -24.69 dBm

J1 J

Date: 2.DEC. 2022 15:34:02

WLAN TX on CH. 3

Spectrum

®)]

anmme

Ref Level 28.50 dem  Offset 28.50 dB & RBW 1 MHz
= Att 15 de SWT 17 ps & YBW 3 MHz
SGL Count 1000/1000 PS

Mode FFT

Input 1 AC

O1Pk Max@2Pk Max@3Rm AvgPwr@4Rm AvgPwr

Limit ¢heck PAES
20 dBme-FEE—BE—2-41

Line FEC_BE_2.4| PK
10 dBm

AL RAES

PASS

fat AV

0 dBm [

-10 dBm i

-0 dRm L -

FCC_BE 240K o -
-30 dBm—-}F

FCC_BE_2.4.4Y

-
[-5UdBm

-60 dBm

Start 2.37 GHz 32001 pts

Stop 2.5 GHz

Marker

Type | Ref | Trc | X-value Y-value | Function

Function Result |

M1
M2

2.39 GHz
2.39 GHz

-29.75 dBm
-42,75 deém

M2
M4

2.3848696 GHz -29.91 dém
2.3847396 GHz -45.02 dBm

Bl

J1 J

7.DEC.2022 14:3

Date:

WLAN TX on CH. 4

TEST REPORT REFERENCE: MDE_UBLOX_2221_FCC_01
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Spectrum

|

Ref Level 28.50 dem  Offset 28.50 dB & RBW 1 MHz
= Att 15 de SWT 17 ps & VBW 3 MHz Mode FFT Input 1 AC
SGL Count 1000/1000 PS
O1Pk Max@2Pk Max@3Rm AvgPwr@4Rm AvgPwr
Limit ¢heck PaBs I
20 dBireFHE—BH—2 1AM RARS
Line FECC_BH_2.4| PK PASS ‘
10 dBm
e TN T
0dem i \
-10 dBm
-20 dBm }l =3~
FCC_BE_2.4_PK el BN
-30 dém = ™ -
\
- .
FCC_BE_2.4 AV ~ \,
o T o e
=20 dBm- =
-60 dBm
Start 2.37 GHz 32001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value Y-value |  Function | Function Result |
M1 1 2.4835 GHz -30.61 dBm
M2 3 2.4835 GHz -44.18 dBm
M2 2 2.4873268 GHz -31.54 dBm
M4 4 2.4877249 GHz -45.49 dBm
J J e
Date: 7.DEC.2022 14:32:40
WLAN TX on CH. 8
Spectrum T
Ref Level 19.80 dem Offset 9.80 d& & RBW 1 MHz
j Att 20de SWT 189 ps @ YBW 2 MHz Mode Auto FFT
SGL Count 10000/10000
@ 1Pk Max@2Rm AvgPwr
Limit ¢heck PABS M1[1] | -23.98 dBm|
10 dHE'E FECC_15247_|PK PABS 2.483500 GHz|
Line FEC_15247_|aAv PABS /;{mm | -43.20 dBm,|
0 dem /-J/ 2.483500 GHz|
-10 dBm p/ o J l \
| -20 dBm AN
FCC_15247_PK f\/\f\N J \ \‘\uJ
-30 dBm rw
Fec_ 15247 AE " ulo
o v
-50 dBm
I—
I
-60 dBm
-70 dBm
Start 2.37 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | __Function | Function Result |
M1 1 2.4835 GHz -23.98 dBm
M2 2 2.4235 GHz -43.20 dBm
M3 1 2.38572 GHz -41.65 dBm

Date: 2.DEC.2022 15:44:01

WLAN TX on CH. 9
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Spectrum

(=)

Ref Level 19.80 dem Offset 9.80 d& & RBW 1 MHz
j Att 20de SWT 189 ps @ YBW 2 MHz Mode Auto FFT
SGL Count 10000/10000
@ 1Pk Max@2Rm AvgPwr
Limit ¢heck PABS M1[1] | -26.85 dBm|
10 dHﬁ'E FECC_15247_|PK PABS 2.483500 GHz|
Line FEC_15247_|aAv PASS Mp[2] | -45.87 dBm,|
0 dem 2.483500 GHz|
-10 dBm

| -20 dBm
FCC_15247_PK

=

-30 dBm r///\jw L\
Fcc_15247_ay M ’ [aVaandi ,_J \:!\f"”\\,‘.b
50 dém /
-60 dBm
-70 dBm
Start 2.37 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | __Function | Function Result |
M1 1 2.4835 GHz -26.85 dBm
M2 2 2.4835 GHz -45.87 dBm
M3 1 2.38572 GHz -45.29 dBm

J1

Date: 2.DEC. 2022 15:50:53

WLAN TX on CH. 10

] ammn e

Date: 2.DEC.2022 15:58:03

WLAN TX on CH. 11

TEST REPORT REFERENCE: MDE_UBLOX_2221_FCC_01

Spectrum TI
Ref Level 19.80 dem Offset 9.80 d& & RBW 1 MHz
j Att 20de SWT 189 ps @ YBW 2 MHz Mode Auto FFT
SGL Count 10000/10000
@ 1Pk Max@2Rm AvgPwr
Limit ¢heck PABS M1[1] | -48.76 dBm|
H,[IE FECC_15247_|PK PABS 2.483500 GHz|
10 doth
Line FEC_15247_|av PABS mM2[2] | -58.48 dBm
0 dem ,/"“_\,N\ 2.483500 GHz|
-10 dem {(M f“""“
| -20 dBrm
FCC_15247_PK ” ‘l\
-30 dBm
FCC_15247_A\. J l\l\
peet] | |
dc‘nn._; e 3 PO,V WY
L/ M2
-70 dBm
Start 2.37 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | __Function | Function Result |
M1 1 2.4835 GHz -48.76 dBm
M2 2 2.4235 GHz -58.48 dBm
M3 1 2.38572 GHz -40.79 dBm
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Radio Technology = WLAN n 40 MHz, Operating Frequency = high, Band Edge = high

(S01_AAO1)
Spectrum [%]
Ref Level 19.80 dem Offset 9.80 d& & RBW 1 MHz
j Att 20de SWT 189 ps @ YBW 2 MHz Mode Auto FFT
SGL Count 10000/10000
@® 1Pk Max@2Rm AugPwr
Limit ¢heck PABS ™M3[1] | 24.93 dBm
jine FEC 15247 PK PASS 2.387670 GHz|
10 dlbﬁeF ?z(_ M1[1] -24.99 dBm

be 19247 Jav /"J &E}\

0 dBm /{( /-K\\ 2.390000 GHz|
-10 dBm ) I\\

-20 dBm Ity
FCC_15247

\“‘1

FCC_15247_A\.

\

/
J/

e U]
|_sodEm—| L
r— |
-60 dBm
-70 dBm
Start 2.37 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.39 GHz -24.99 dBm
M2 2 2.39 GHz | -46.05 dBém
M3 1 2.38767 GHz | -24.93 dBm

Il J

Date: 2.DEC.2022 16:16:18

WLAN TX on CH. 3

11111 e

Spectrum :%:t
Ref Level 28.50 dem  Offset 28.50 dB &« RBW 1 MHz
jo Att 10 dB  SWT 12.9 ps & YBW 2 MHz Mode Auto FFT
SGL Count 10000/10000
@® 1Pk Max@2Rm AugPwr
Limit ¢heck PABS mM2[2] | 48.95 dBm
20 dBjrre-FEo—-R21 7 R 2.390000 GHz|
Line FEC_15247_|av PASS M1[1] | -34.20 dBm
10 dBm fﬂl‘”ﬂ\m""’\ 2.390000 GHz,
/R
-10 dBm /I \‘\
-20 dRm o’ T
FCC_15247_PK FJ/ \ 1
-30 dBm L4
FCC_15247_A\. M4
M2 7 I |
-60 dBm
Start 2.37 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.39 GHz | -34.20 dBm
M2 2 2.39 GHz -48.95 dBm
M3 1 2.4835 GHz | -26.,37 dBm |
M4 2 2.4835 GHz | -43.01 dBm
i ) I o8
Date: 19.DEC.2022 09:09:51
WLAN TX on CH. 8
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Spectrum :%'
Ref Level 28.50 dem  Offset 28.50 dB & RBW 1 MHz
j Att 10 dB  SWT 18.9 ps & YBW 3 MHz Mode Auto FFT
SGL Count 10000/10000
@® 1Pk Max@2Rm AvgPwr
Limit ¢heck PABS mM2[2] | 49.99 dBm|
20 dBimre-H56—3H24-F K b 2.390000 GHz|
Line FEC_15247_|av PABS M1[1] | -39.39 dBm,|
10 dBm 2.390000 GHz|
0 dem / m.\ff— _/—\\
-10 dBm /( \\
-20 dBm I
FCC_15247_PK 3
e /] [
-30 dBm
n| ’- 1/’\me/
FCC_15247_A\, nd
m2 _J_f \_;_*_!ﬁ"—“—-___‘__
dBm ¥ 1
-60 dBm
Start 2.37 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1/ 1 2.39 GHz | -39.39 dBm
M2 2 2.39 GHz -49.99 dBm
M3 1 2.4835 GHz | -27.51 dBm
M4 2 2.4835 GHz -43.92 dBm

J ] aimnne 0

Date: 19.DEC.2022 09:16:38

WLAN TX on CH. 9

Radio Technology = WLAN ax 20 MHz, Operating Frequency = high, Band Edge = high
(S01_AA01)

[ ovccum 0] =

Ref Level 28.50 dem  Offset 28.50 dB &« RBW 1 MHz
= At 15 de SWT 17 ps & VBW 3 MHz Mode FFT Input 1 AC
SGL Count 1000/1000 PS
©1Pk Max@2Pk Max@3Rm AuvgPwr@4Rm AvgPwr

Limit ¢heck PABS I
20 dBineFEC—BE 2.4 Ay RAES

Line FC_BH_2.4| PK PABS \
10 dBm —0

0 dBm —

-10 dém /

=20 dRAm
FCC_BE_2.4 PK |

30 dBm i7 ‘ ‘

FCC_BE_2.4 J&.\Jfl

X - -

-S0-dBm

-60 dBm

Start 2.37 GHz 32001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.39 GHz | -34.81 dBm |
M2 3 2.39 GHz -45.94 dBm
M3 2 2.3842086 GHz | -32,88 dbm |
M4 4 2.3842086 GHz | -48.05 dBm |

WLAN TX on CH. 1
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| [F]

Spectrum
Ref Level 28.50 dem  Offset 28.50 dB & RBW 1 MHz
= Att 15 de SWT 17 ps & VBW 3 MHz Mode FFT Input 1 AC
SGL Count 1000/1000 PS
O1Pk Max@2Pk Max@3Rm AvgPwr@4Rm AvgPwr
Limit ¢heck PAES
20 dBieFEe_BE—2 4l A nAES
Line FEC_BH_2.4| PK PABS
10 dBm
b .
0dem f T
-10 dBm
-20 dAm I !
Fcc_pe_2 4k i
-30 dBm—1 !
I — —
FCC_BE_2.4_av__. — -
—
L N
So-dBm =
-60 dBm
Start 2.37 GHz 32001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value Y-value |  Function | Function Result |
M1 1 2.39 GHz -26.34 dBm
M2 3 2.39 GHz -41.32 dBm
M2 2 2.2842086 GHz -28.11 dBm
M4 4 2.3842086 GHz -45.54 dBm
)i J e
Date: 7.DEC.2022 14:54:35

WLAN TX on CH. 2

Spectrum ] T

Offset 28,50 dB @ RBW 1 MHz

Ref Level 28.50 dem
= Att 15 de SWT 17 ps & VBW 3 MHz Mode FFT Input 1 AC
SGL Count 1000/1000 PS
O1Pk Max@2Pk Max@3Rm AvgPwr@4Rm AvgPwr
Limit ¢heck PAES
20 dBireFHE—BH—2 1AM RARS
Line FECC_BH_2.4| PK RAGS
10 dBm
e S
o dem - )
-10 dBm T
-20 dBm Hl
FCC78E72.4TPI< J —
30 dBrn-—-I—— e -
- .
FCC?BE?ZA,AUJ i Sl -
k2 EaanS
e . ————
| =S0dBm —
-60 dBm
Start 2.37 GHz 32001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value Y-value |  Function | Function Result |
M1 1 2.39 GHz -30.38 dBm
M2 3 2.39 GHz -43.63 dBm
M2 2 2.2842086 GHz -33.17 dém
M4 4 2.3842086 GHz -46.70 dBm

Date: 7.DEC.2022 15:19:09

WLAN TX on CH. 4
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Spectrum

Ref Level 28.50 dem  Offset 28.50 dB & RBW 1 MHz
= Att 15 de SWT 17 ps & YBW 3 MHz
SGL Count 1000/1000 PS

Mode FFT

Input 1 AC

O1Pk Max@2Pk Max@3Rm AvgPwr@4Rm AvgPwr

Limit ¢heck PAES

20 dBime-H56—BE—2+41- PAES T
Line FECC_BH_2.4| PK PASS
10 dBm

0dem

-10 dBm 1 1

-20 dRm
FCcc_pE_2.4.PK T ~——

-30 dBm

Fcc_BE_ 2.4 _av J

-5U dem

-60 dBm

Start 2.37 GHz 32001 pts

Stop 2.5 GHz

Marker
|

Type | Ref | Trc | X-value Y-value Function |

Function Result |

M1 1 2.39 GHz -29.680 dBm
M2 2.39 GHz -43.39 dém

3
M2 2 2.3842086 GHz -29.67 dém
M4 4 2.3842086 GHz -45.70 dBm

J1 J

15:21:30

Date: 7.DEC.2022

WLAN TX on CH. 5

Spectrum

|

L

Ref Level 28.50 dem  Offset 28.50 dB & RBW 1 MHz
= Att 15 de SWT 17 ps & YBW 3 MHz
SGL Count 1000/1000 PS

Mode FFT

Input 1 AC

O1Pk Max@2Pk Max@3Rm AvgPwr@4Rm AvgPwr

Limit ¢heck PAES
20 dBive-FE6—BE—2+41 PAES

Line FEC_BE_2.4| PK PABS
10 dBm

0dem J
|

-10 dBm -

-20 dBm —
FCC_BE_2.4 PK —

-30 dBm—] -

FCC_BE_2.4_av

-50-clem

-60 dBm

32001 pts

Stop 2.5 GHz

Start 2.37 GHz

Marker
|

Type | Ref | Trc | X-value Y-value Function

Function Result

M1 1 2.4835 GHz -31.08 dBm
M2 2.4835 GHz -43.15 dém

3
M2 2 2.4880224 GHz -30.98 dBm
M4 4 2.48B82377 GHz -44.20 dBm

J1 J

15:24:01

Date: 7.DEC.2022

WLAN TX on CH. 8
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Spectrum

| [F]

Ref Level 28.50 dem  Offset 28.50 dB & RBW 1 MHz
= Att 15 de SWT 17 ps & VBW 3 MHz Mode FFT Input 1 AC
SGL Count 1000/1000 PS
O1Pk Max@2Pk Max@3Rm AvgPwr@4Rm AvgPwr
Limit ¢heck PAES
20 dBireFHE—BH—2 1AM RARS
Line FECC_BH_2.4| PK PASS ‘
10 dBm
P
0dem J,‘ +
-10 dBm L
-20 dBm l
FCC_BE_2.4_PK J e
-30 dBm i — —
o
Fcc_BE_2.4_av. o -/ \ ‘
o S
|- —
=50 dAm ==
-60 dBm
Start 2.37 GHz 32001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value Y-value |  Function | Function Result |
M1 1 2.4835 GHz -31.50 dBm
M2 3 2.4835 GHz -43.21 dBm
M2 2 2.4880224 GHz -33.47 dBm
M4 4 2.4882377 GHz -44.85 dBm
J J e

Date: 7.DEC.2022 15:25:59

WLAN TX on CH. 9

| [F]

Spectrum
Ref Level 28.50 dem  Offset 28.50 dB & RBW 1 MHz
= Att 15 de SWT 17 ps & VBW 3 MHz Mode FFT Input 1 AC
SGL Count 1000/1000 PS
O1Pk Max@2Pk Max@3Rm AvgPwr@4Rm AvgPwr
Limit ¢heck PaBs I
20 dBireFHE—BH—2 1AM RARS
Line FECC_BH_2.4| PK PASS
10 dBm
S WL
0dem : .\
-10 dBm ; ‘
-20 dBm -
FCC_BE_2.4_PK ]
-30 dBm | J
FCC_BE_2.4_AV. — B
i - — ““
- —%
-50 dBm
-60 dBm
Start 2.37 GHz 32001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value Y-value |  Function | Function Result |
M1 1 2.4835 GHz -27.43 dBm
M2 3 2.4835 GHz -44.49 dBm
M2 2 2.4880224 GHz -33.10 dBm
M4 4 2.4882377 GHz -46.80 dBm

Date: 7.DEC.2022 15:31:03

WLAN TX on CH. 10
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Spectrum [YJ]

Ref Level 28.50 d
= Att 15

Bm  Offset 28.50 dé & RBW 1 MHz

de  SWT
SGL Count 1000/1000
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