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1 TEST STANDARDS

The tests were performed according to following standards:

FCC Rules and Regulations Part 15, Subpart A - General (September 2019)

Part 15, Subpart A, Section 15.31 Measurement standards
Part 15, Subpart A, Section 15.33 Frequency range of radiated measurements
Part 15, Subpart A, Section 15.35 Measurement detector functions and bandwidths

FCC Rules and Regulations Part 15, Subpart C - Intentional Radiators (September 2019)

Part 15, Subpart C, Section 15.203 Antenna requirement

Part 15, Subpart C, Section 15.204 External radio frequency power amplifiers and antenna modifications
Part 15, Subpart C, Section 15.205 Restricted bands of operation

Part 15, Subpart C, Section 15.207 Conducted limits

Part 15, Subpart C, Section 15.209 Radiated emission limits, general requirements

Part 15, Subpart C, Section 15.247 Operation within the bands 902 - 928 MHz, 2400 - 2483.5 MHz and

5725 - 5850 MHz

ANSI C63.10: 2013 Testing Unlicensed Wireless Devices

ETSI TR 100 028 V1.3.1: 2001-03 Electromagnetic Compatibility and Radio Spectrum Matters (ERM);
Uncertainties in the Measurement of Mobile Radio Equipment
Characteristics—Part 1 and Part 2

KDB 558074 D01 v05 Guidance for compliance measurements on DTS; FHSS and hybrid
system devices operating under Section 15.247 of the FCC rules,
April 2, 2019.

KDB 996369 D04 MODULAR TRANSMITTER INTEGRATION GUIDE—

GUIDANCE FOR HOST PRODUCT MANUFACTURERS
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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 Photo documentation of the EUT — Detailed photos see ATTACHMENT A

2.4 General remarks

According to the customer the WLAN/BT5 module SPB228-D (FCC ID: XO2-SPB228D, IC ID: 8713A-SPB228D)
is fully tested and approved according the FCC Part 15C, section 15.247. This test report shows the further
compliance to the FCC Part 15C, section 15.247 after integration into a mobile handheld computer
M2SmartSE. Therefore, the re-test is partly done to the following requirements, only.

- RF output power (radiated) (FCC Part 15C, section 15.207(a))

- Emission bandwidth (FCC Part 15C, section 15.247(a)(2))

- Radiated emissions in restricted bands (FCC Part 15C, section 15.205(a))

- Spurious emissions (FCC Part 15C, section 15.209(a))

- Antenna application (FCC Part 15C, section 15.203)

2.5 Equipment type

BLE device and WLAN Client

2.6 Short description of the equipment under test (EUT)

The EUT is a combined WLAN/BT5 2x2 MU-MIMO module SPB228-D (802.11 ac/a/b/g/n, BLE 5.0). It is integrated
into a mobile handheld computer M2SmartSE for mobile acquisition and transmission of data with WLAN/BT. The
M2SmartSE can be charged in a docking station.

Number of tested samples: 1

Serial number: 1911 01 (M2SmartSE: 193600000151)
Firmware version WLAN/BT:  16.68.10.p16

2.7 Variants of the EUT

There are no variants.
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2.8 Operation frequency and channel plan

The operating frequency is 2400 MHz to 2483.5 MHz.

Channel plan BLE

Channel Frequency Channel Frequency
0 2402 20 2442
1 2404 21 2444
2 2406 22 2446
3 2408 23 2448
4 2410 24 2450
5 2412 25 2452
6 2414 26 2454
7 2416 27 2456
8 2418 28 2458
9 2420 29 2460
10 2422 30 2462
11 2424 31 2464
12 2426 32 2466
13 2428 33 2468
14 2430 34 2470
15 2432 35 2472
16 2434 36 2474
17 2436 37 2476
18 2438 38 2478
19 2440 39 2480

Note: the marked frequencies are determined for final testing.

Channel plan WLAN Standard 802.11b, g, n HT 20:

Channel Frequency (MHz)

=

2412
2417
2422
2427
2432
2437
2442
2447
2452
2457
11 2462
Note: the marked frequencies are determined for final testing.
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Channel plan WLAN Standard 802.11n HT 40:

D

IC: 8713A-SPB228D

Channel, HT40 up Chan;oe\ll\,”:-IT4O Frequency (MHz)
1up 5 down 2422
2up 6 down 2427
3 up 7 down 2432
4 up 8 down 2437
5up 9 down 2442
6 up 10 down 2447
7 up 11 down 2452

Note: The marked frequencies are determined for final testing.

2.9 Transmit operating modes

The EUT use DSSS or OFDM modulation and may operate under operating mode 2 and provide following data rates

with auto-fall-back:
- 802.11b mode
- 802.11g mode
-802.11n HTZ20,
-802.11n HTA4O0,

2.10 Antenna

11,5.5, 2, 1 Mbps

54, 48, 36, 24, 18, 12, 9, 6 Mbps

MCS 0-15
MCS 0-15

The following antennas shall be used with the EUT:

(Mbps = megabits per second)
(Mbps = megabits per second)

. Frequency Gain

Number | Characteristic Model number Plug range (MHz) (dBi)
e W3006 2400-2485 1.8

A omnidirectional Pulse LarsenAntenna MHF4L 5150-5850 4.5
e 1001932PT 2400-2485 25

B omnidirectional AVX ethertronics | "'HFAL| 5150.5825 4.4

2.11 Power supply system utilised

Power supply voltage

Power supply voltage (alternative)

3.8 V/IDC (battery pack)

2.12 Peripheral devices and interface cables

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

- Docking station

- Notebook EPC-0776

CSA Group Bayern GmbH

Ohmstrasse 1-4 - 94342 STRASSKIRCHEN - GERMANY
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Model :

15.0 V/DC (docking station)

DS2Smart, ACD Elektronik GmbH

Latitude E6400, DELL
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2.13 Determination of worst case conditions for final measurement

Measurements are made in all three orthogonal axes and the settings of the EUT are changed to locate at which
position and at what setting of the EUT produce the maximum of the emissions.

The tests are carried out in the following frequency band:
2400 MHz - 2483.5 MHz

Preliminary tests are performed to find the worst case mode from all possible combinations between available
modulations and data rates. The maximum output power depends on used data rate.

For the final test the following channels and test modes are selected:

BLE Al Iesiie] POV.Ver Modulation Data rate
channel channels setting
802.15.1 0to 39 0, 19, 39 6.5 GFSK 1 Mbps

Path A (antenna A):

WLAN 'i\;;i:%b;f c;:rsfr?edls S(eot\tlzlr?; Modulation MO(:;I;;’:;“OI’] Data rate
802.11b lto11 1,6,11 16 DSSS DBPSK 11 Mbps
802.11n HT20 1to 11 1,6,11 16 OFDM BPSK MCS7
802.11n HT40 lup to 7up 1up, 4up, 7up 16 OFDM BPSK MCS7
Path B (antenna B):
WLAN A(‘:\g:]ibéle czgifgs speot\tl\i/rfé Modulation Mo?;:)aetion Data rate
802.11b lto 11 1,6,11 13 DSSS DBPSK 11 Mbps
802.11n HT20 1to 11 1,6,11 13 OFDM BPSK MCS7
802.11n HT40 | 1upto 7up lup, 4up, 7up 10 OFDM BPSK MCS7
Path A + B:
WLAN A(‘:\g:%béle c;—:rS];eeC:s sI,Deot\tAi/r?gr; Modulation MO?;FIJaetion Data rate
802.11b lto11 11 10 DSSS DBPSK 11 Mbps
802.11n HT20 1to 11 11 10 OFDM BPSK MCS7
802.11n HT40 lup to 7up 7up 7 OFDM BPSK MCS7

2.13.1 Testjig

No test jig used.

2.13.2 Test software

The test software for the EUT provides free power setting, the special test mode TX continuous mode, modulated.
The EUT was set with test modulation to transmit data during the tests with a maximum duty cycle (x) from an internal
packet generator.
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Test software scripts:

**BTLE TX, ch 19***
80

2250

234

1161

1141

16 6.5

12519370

***802.11b, ch6, 11Mbps, 16dBm path A only***
35

1011

300

1120

126

2206160

35141100400

***802.11b, ch6, 11Mbps, 13dBm path B only***
35

1022

300

1120

126

2216130

35141100400

#+802.11b, ch11, 11Mbps, 10dBm path A+B***
35

1033

300

1120

1211

22311100

35141100 400

***802.11n, ch6, MCS7, 20MHz, 16dBm path A only***
35

1011

300

1120

126

2206162

351221100 F00

***802.11n, ch6, MCS7, 20MHz, 13dBm path B only***
35

1022

300

1120

126

2216132

351221100 FOO0
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***802.11n, ch1l, MCS7, 20MHz, 10dBm path A+B***
35

1033

300

1120

1211

22311102

351221100 F00

***802.11n, ch4+8, MCS7, 40MHz, 16dBm path A only***
35

1011

300

1121

124

2204162

351221100 F0O

***802.11n, ch4+8, MCS7, 40MHz, 10dBm path B only***
35

1022

300

1121

12 4

2214102

351221100 F00

***802.11n, ch7+11, MCS7, 40MHz, 7dBm path A+B***
35

1033

300

1121

127

223772

351221100 F00
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3 TEST RESULT SUMMARY

BLE and WLAN device using digital modulation:

Operating in the 2400 MHz — 2483.5 MHz:

FCC Rule Part RSS Rule Part Description Result
15.207(a) RSS-Gen, 8.8 AC power line conducted emissions passed
15.247(b)(3) RSS-247, 5.4(d) Maximum peak conducted output power passed
15.247(a)(2) RSS-247, 5.2(a) -6 dB EBW passed
15.247(d) RSS-247,5.5 Unwanted emission, radiated passed
15.247(d) RSS-Gen, 8.10 Emissions in restricted bands passed
15.203 - Antenna requirement passed
The mentioned RSS Rule Parts in the above table are related to:
RSS-Gen, Issue 5 + Amendment 1 + Amendment 2, February 2021
RSS-247, Issue 2, February 2017
3.1 Final assessment
The equipment under test fulfils the requirements cited in clause 1 test standards.
Date of receipt of test sample acc. to storage records
Testing commenced on 10 December 2020
Testing concluded on 18 January 2022
Checked by: Tested by:
CKalggznfurtner C Sabine Kugler
: ; ~2022.01.2
K. GieaerZ 5022.01.20 > 0220120
13:27:16 +01'00

14:05:59 +01'00'

Klaus Gegenfurtner
Teamleader Radio

CSA Group Bayern GmbH

Ohmstrasse 1-4 - 94342 STRASSKIRCHEN - GERMANY

Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440

Sabine Kugler
Radio Team
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4 TEST ENVIRONMENT

4.1 Address of the test laboratory

CSA Group Bayern GmbH

Ohmstrasse 1-4

94342 STRASSKIRCHEN

GERMANY

4.2 Environmental conditions

IC: 8713A-SPB228D

During the measurement the environmental conditions were within the listed ranges:

Temperature:

Humidity:

Atmospheric pressure:

15-35 °C

30-60 %

86-106 kPa

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 Type

Range

Confidence Level

Calculated Uncertainty

AC power line conducted emissions |0.15 MHz to 30 MHz 95% +3.29 dB
EBW and OBW 2400 MHz to 30000 MHz 95% +25 x107
Output power ERP, radiated 1000 MHz to 7000 MHz 95% +2.71dB
Field strength of the fundamental 1000 MHz to 7000 MHz 95% +2.71dB
Power spectral density 2400 MHz to 3000 MHz 95% +0.62 dB
Spurious Emissions, conducted 9 kHz to 10000 MHz 95% +2.15dB
Spurious Emissions, conducted 10000 MHz to 40000 MHz 95% + 3.47 dB
Spurious Emissions, radiated 9 kHz to 30 MHz 95% + 3.53 dB
Spurious Emissions, radiated 30 MHz to 1000 MHz 95% +4.44 dB
Spurious Emissions, radiated 1000 MHz to 30000 MHz 95% +2.34dB
Spurious Emissions, radiated 30000 MHz to 40000 MHz 95% +5.13dB

CSA Group Bayern GmbH

Ohmstrasse 1-4 - 94342 STRASSKIRCHEN - GERMANY
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4.4 Conformity Decision Rule

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

4.5 Measurement protocol for FCC and ISED

45.1 General information

CSA Group Bayern GmbH is recognized as wireless testing laboratory under the CAB identifier:

FCC: DE 0011
ISED: DEOO09

4.5.2 General Standard information
The test methods used comply with ANSI C63.10 - "Testing Unlicensed Wireless Devices".

45.2.1 Justification

The equipment under test (EUT) is configured in a typical user arrangement in accordance with the manufacturer's
instructions.

4.5.3 Details of test procedures

4.5.3.1 Conducted emission
Test setup according ANSI C63.10

EUT ‘ Peripheral
)

&
Spectrum analyser
|
0.Bm
LISN |
B 0.4m

Nonconducted support

Shielded room

The final level, expressed in dBpV, is arrived at by taking the reading directly from the Spectrum analyser. This level
is compared to the limit.

To convert between dBuV and pV, the following conversions apply:
dBuV = 20(log pV)
uV = Inverse log(dBuV/20)

Conducted emissions on the 50 Hz and/or 60 Hz power interface of the EUT are measured in the frequency range of
150 kHz to 30 MHz. The measurements are performed using a receiver, which has CISPR characteristic bandwidth
and quasi-peak detection and a Line Impedance Stabilization Network (LISN) with 50 Q / 50 puH (CISPR 16)
characteristics. The receiver is protected by means of an impedance matched pulse limiter connected directly to the
RF input. Table top equipment is placed on a non-conducting table 80 centimetres above the floor and is positioned
40 centimetres from the vertical ground plane (wall) of the screen room. If the minimum limit margin appears to be
less than 20 dB with a peak mode measurement, the emission is re-measured using a tuned receiver with quasi-peak
and average detection and recorded on the data sheets.
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45.3.2 Radiated emission

45.3.2.1 OATSL1 test site (9 kHz - 30 MHz):
Test setup according ANSI C63.10

Loop antenna

Im
Spectrum analyser - > EUT

m

I 4
Turn table

Emissions from the EUT are measured in the frequency range of 9 MHz to 30 MHz using a tuned receiver and a
calibrated loop antenna. Table top equipment is placed on a 1.0 X 1.5 m non-conducting table 80 centimetres above
the ground plane. Cables to simulators/testers (if used in this test) are routed through the center of the table and to a
screened room located outside the test area. The antenna is positioned 3, 10 or 30 metres horizontally from the EUT
and is repeated vertically. To locate maximum emissions from the test sample the antenna is varied along the site
axis and the EUT is rotated 360 degrees.

45.3.2.2 OATSL1 test site (30 MHz - 1 GHz):
Test setup according ANSI C63.10.

3.0m

F 3
¥

EMC Receiver it

) A 1 |
Non conducted support

0.8 m
4 v | |

Spurious emissions from the EUT are measured in the frequency range of 30 MHz to 1000 MHz using a tuned receiver
and appropriate broadband linearly polarised antennas. Measurements between 30 MHz and 1000 MHz are made
with 120 kHz/6 dB bandwidth and quasi-peak detection. Table top equipment is placed on a 1.0 X 1.5 m non-
conducting table 80 centimetres above the ground plane. Floor standing equipment is placed directly on the
turntable/ground plane. Cables to simulators/testers (if used in this test) are routed through the center of the table and
to a screened room located outside the test area. To locate maximum emissions from the test sample the antenna is
varied in height from 1 to 4 metres and the EUT is rotated 360 degrees. The final level in dBuV/m is calculated by
taking the reading from the EMI receiver (Level dBuV) and adding the correction factors and cable loss factor (dB).
The FCC limit is subtracted from this result in order to provide the limit margin listed in the measurement protocol.

The resolution bandwidth setting:

30 MHz — 1000 MHz: RBW: 120 kHz
Example:
Frequency Level + Factor = Level - Limit = Delta
(MHz) (dBpv) (dB) (dBpV/m) (dBpV/m) (dB)
719.0 75.0 + 32.6 = 107.6 - 110.0 = -2.4
CSA Group Bayern GmbH File No. 80113315-00 Rev_O, page 13 of 75
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45.3.2.3 Anechoic chamber 1 (1000 MHz — 18000 MHz)

Test setup according ANSI C63.10.
r X » -

F 3 | |
Mon-conducted support

Spectrum analyser

]

1-4m 1.5m

Tilt antenna mast Turn table

Radiated emissions from the EUT are measured in the frequency range 1 GHz up to 18 GHz as specified in 47 CFR
Part 15, Subpart A, Section 15.33, using a spectrum analyser and appropriate linearly polarized antennas. Table top
equipment is placed on a non-conducting table, 1.5 metre above the ground plane. The turntable is fully covered with
the appropriate absorber (Type VHP-12). Any controlling device is positioned such that it does not significantly
influence the measurement results. Interconnecting cables that hang closer than 40 cm to the ground plane are folded
back and forth in the center, forming a bundle 30 cm to 40 cm long. Measurements are made in in three orientations
of the EUT and the horizontal and vertical polarization planes of measurement antenna in a fully anechoic room. The
measurement antenna is adjusted and the EUT orientated to permit the measurement of the maximum emission from
the EUT. The conditions determined as worst-case will then be used for the final measurements.

45.3.2.4 Anechoic chamber 1 (18 GHz — 40 GHz)

3.0m

Spectrum analyser EUT

F 3
k

LY

1 |
Mon-conducted support

08 m l | |

Tripod Turn table

Emissions from the EUT are measured in the frequency range 18 GHz up to 40 GHz as specified in 47 CFR Part 15,
Subpart A, Section 15.33, using a spectrum analyser and appropriate linearly polarized antennas. Table top
equipment is placed on a non-conducting table, 0.8 metre above the ground plane. The turntable is fully covered with
the appropriate absorber (Type VHP-12). Any controlling device is positioned such that it does not significantly
influence the measurement results. Interconnecting cables that hang closer than 40 cm to the ground plane are folded
back and forth in the center, forming a bundle 30 cm to 40 cm long. Measurements are made in in three orientations
of the EUT and the horizontal and vertical polarization planes of measurement antenna in a fully anechoic room. The
measurement antenna is adjusted and the EUT orientated to permit the measurement of the maximum emission from
the EUT. The conditions determined as worst-case will then be used for the final measurements. Where appropriate,
the test distance may be reduced in order to detect emissions under better uncertainty. The limit is adopted.
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FCC ID: X0O2-SPB228D IC: 8713A-SPB228D

5 TEST CONDITIONS AND RESULTS

5.1 AC power line conducted emissions

For test instruments and accessories used see section 6 Part A 4.

5.1.1 Description of the test location

Test location: Shielded Room S2

5.1.2 Photo documentation of the test set-up

5.1.3 Applicable standard

According to FCC Part 15, Section 15.207(a):

Except as shown in paragraphs (b) and (c) of this Section, for an intentional radiator that is designed to be connected
to the public utility (AC) power line, the radio frequency voltage that is conducted back onto the AC power line on any
frequency or frequencies within the band 150 kHz to 30 MHz shall not exceed the limits under FCC 15.207(a).

5.1.4 Description of Measurement

The measurements are performed following the procedures set out in ANSI C63.10 described under item 4.4.3. If the
minimum limit margin appears to be less than 20 dB with a peak mode measurement, the emissions are re-measured
using a tuned receiver with quasi-peak and average detection and recorded on the data sheets.
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FCC ID: XO2-SPB228D

5.1.5 Test result

Frequency range: 0.15 MHz - 30 MHz

Min. limit margin -14.2 dB at 0.677 MHz

Limit according to FCC Part 15, Section 15.207(a):

IC: 8713A-SPB228D

Frequency of Emission Conducted Limit (dBuV)
(MHz) Quasi-peak Average
0.15-0.5 66 to 56 * 56 t0 46 *
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency

The requirements are FULFILLED.

Remarks: For detailed test result please refer to following test protocols

CSA Group Bayern GmbH
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FCC ID: XO2-SPB228D

5.1.6 Test protocol

IC: 8713A-SPB228D

Test point L1 Result: passed
Operation mode: BLE TX continuous
Remarks: None
ibistiwbsismid vy
Meas Peak (Phase 1)
. umepas () Pra )
m  CISPR AV(Finsk) (Phase 1)
m'—""—-—.
o T
w’\/J\ m o
L AN AR L by " ‘
o LU AR A g na g
YA | S Y O S !
n A U NHEAMELEL
FeareT PR (R ETE
0.177 | 1 1539 | -10.7 |64.6|35.8 [ -18.8 |54.6|Phase 1|10.1
0.182 | 1 1543 -10.2 |64.4]|39.2 [ -15.3 |54.4|Phase 1|10.1
0.240 | 1 | 458 | -16.3 [62.1]|31.4 | -20.7 |52.1|Phase 1]|10.1
0.305 | 2 |38.3| -21.8 [60.1]|24.1 | -26.1 |50.1|Phase 1]|10.1
0417 | 2 |375 | -20.0 [57.5| 275 | -20.0 [47.5|Phase 1]|10.2
0548 | 2 1 39.7 | -16.3 [56.0] 29.8 | -16.2 [46.0|Phase 1|10.2
0593 | 2415 ]| -146 [56.0]28.1 | -179 [46.0|Phase 1]|10.2
0.614 | 3 140.6 [ -15.4 |56.0] 30.0 [ -16.0 |46.0|Phase 1|10.2
0.668 | 3 142.6 [ -13.4 |56.0| 30.9 [ -15.1 |46.0|Phase 1|10.2
0.987 | 3 136.7 [ -19.3 |56.0| 22.0 [ -24.0 |46.0|Phase 1|10.2
1.214 | 4 [35.2 | -20.8 |[56.0| 21.4 | -24.6 |[46.0|Phase 1|10.2
1.236 | 4 [35.7 | -20.3 |[56.0| 21.3 | -24.7 |46.0|Phase 1|10.2
1.785 | 4 [32.1 | -23.9 |56.0| 20.4 | -25.7 |46.0|Phase 1|10.3
1.844 | 4 [31.1 | -25.0 |[56.0| 20.0 | -26.0 [46.0|Phase 1]|10.3
2.607 | 51309 | -25.2 [56.0]19.7 | -26.3 [46.0|Phase 1]|10.3
3.318 | 51294 | -26.6 [56.0|18.3 | -27.7 [46.0|Phase 1|10.4
3444 | 51294 | -26.6 |56.0| 18.4 | -27.7 |46.0|Phase 1|10.4
3503 | 5282 -27.8 |56.0]19.1 | -26.9 |46.0|Phase 1|10.4
4.805 | 6 | 26.0 | -30.0 |56.0| 18.3 | -27.7 |46.0|Phase 1|10.4
4818 | 6 | 25.1 | -30.9 |56.0| 18.1 | -27.9 |46.0|Phase 1|10.4
7.271 | 6 1199 | -40.2 [60.0]14.0 | -36.1 [50.0|Phase 1]|10.6
7.397 | 6 118.7 | -41.3 [60.0]12.8 | -37.2 [50.0|Phase 1|10.6
13.547( 7 |20.2 | -39.8 |60.0|12.3 | -37.7 |50.0|Phase 1|11.1
18.137( 7 | 21.8 | -38.2 |60.0| 16.4 | -33.6 |50.0|Phase 1[114
18.321( 7 | 23.4 | -36.7 |60.0|17.8 | -32.2 |50.0|Phase 1|114
19.682| 8 | 20.5 | -39.5 |60.0| 15.0 | -35.0 |50.0|Phase 1|11.4
204158 | 214 | -386 [60.0] 159 | -34.1 |50.0|Phase 1115
28.110| 8 [ 255 | -34.5 [60.0]19.5 | -30.5 |50.0|Phase 1|11.7
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FCC ID: XO2-SPB228D

IC: 8713A-SPB228D

Test point N Result: passed
Operation mode: BLE TX continuous
Remarks: None
etrcs fontec e e ares
e yomir P
sl ot
S
m“/?r
o il A
0 ﬂ\\{'\w IﬂﬂW{\ ) It Ll LT
AT LTINS Y
NV WARNIT AT PN ] ] o
LA AT P
FCC/FCC Part 15C{15.207)B
0.182 | 9 | 539 | -10.5 [64.4]|38.9 | -15.5 [54.4| Neutral |10.1
0.186 | 9 | 524 | -11.8 [64.2|35.5 | -18.7 [54.2| Neutral |10.1
0.240 | 9 1455 -16.6 |62.1]| 31.4 [ -20.7 |52.1| Neutral |10.1
0.417 110|379 -19.6 |57.5|27.9 [ -19.6 |47.5| Neutral |10.2
0.422 1101 37.9 [ -195 |57.4|29.3 [ -18.2 |47.4| Neutral |10.2
0.600 |10]41.7 | -14.3 |56.0] 30.7 [ -15.3 |46.0| Neutral |10.2
0.600 |11)141.6 | -14.4 |56.0] 30.5 [ -15.5 |46.0| Neutral |10.2
0.672 |11]42.7 | -13.3 [56.0] 31.5 | -14.5 [46.0| Neutral |10.2
0.969 |11]36.0 | -20.0 [56.0] 23.1 | -22.9 [46.0| Neutral |10.2
0.992 |11]36.7 | -19.3 [56.0] 21.0 | -25.0 [46.0| Neutral |10.2
1.227 |12[35.9 [ -20.1 [56.0| 22.5 | -23.5 [46.0| Neutral |10.2
1.803 |12 319 | -24.1 |56.0| 20.0 | -26.0 |46.0| Neutral {10.3
1.821 |12 315 | -24.6 |56.0| 20.4 | -25.6 |46.0| Neutral {10.3
2.630 |13]29.1 [ -26.9 |56.0]| 18.7 [ -27.4 |46.0| Neutral |10.3
2.832 |13 295 -26.5 |56.0|17.4 [ -28.6 |46.0| Neutral |10.3
3.467 |13|27.3 [ -28.7 |56.0] 16.5 | -29.5 |46.0| Neutral |10.4
4.800 |14)24.0 | -32.0 |56.0| 16.5 | -29.5 |146.0| Neutral |10.4
4.805 (14 24.0 | -32.0 |56.0| 16.2 | -29.8 [46.0| Neutral [10.4
7.104 |141183 | -41.7 [60.0]12.4 | -37.6 [50.0| Neutral |10.6
7.203 |14116.7 | -43.3 [60.0{10.0 | -40.0 [50.0| Neutral |10.6
13.560|15| 39.2 | -20.8 [60.0| 28.2 | -21.8 [50.0| Neutral [10.9
13.565|15| 37.3 | -22.8 [60.0| 26.5 | -23.6 |[50.0| Neutral [10.9
18.321|15|22.4 | -37.6 [60.0|16.9 | -33.1 [50.0| Neutral [11.2
18.330|15|21.9 | -38.1 [60.0|16.4 | -33.6 [50.0| Neutral [11.2
19.880|16| 20.8 | -39.2 [60.0| 15,5 | -34.6 [50.0| Neutral [11.2
23.367(16|21.0 | -39.0 |60.0{16.0 | -34.0 |50.0| Neutral {11.3
25.896|16(21.1 | -38.9 |60.0{ 15.8 | -34.3 |50.0( Neutral [11.2
28.466]16[24.3 | -35.7 |60.0{19.2 | -30.8 |50.0( Neutral [11.1
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FCC ID: X0O2-SPB228D IC. 8713A-SPB228D
Test point L1 Result: passed
Operation mode: WLAN 2.4 GHz TX continuous
Remarks: None
abiodmbaieiimia oo
Mesas Pesk (Fhase 1)
Mes. CISPR AVG (Phase 1)
" QuasiPesk (Finak) (Phase 1)
n CISPR AV (Finak) (Fhase 1)
a0 -~
o T
@ ﬂ\ pr\l JPI

AW, LA B
| i mﬁ MW”’" SN ‘

VM w'l'h!l T b urhm
\ﬂ'hvm Y/J W i ™

=
=

a
m=_
l

150kHz m 10M 20MHz
Frequency Line: Phase 1

FCC/FCC Part 15C{15.207)B

0.186 | 1 |52.7 | -11.5 [64.2|37.5| -16.7 |54.2|Phase 1|10.1
0240 |1 |445| -17.6 |62.1]|28.7 | -23.4 |52.1|Phase 1[10.1
0245 |1 (344 | -276 |61.9]|18.9 | -33.1 |51.9|Phase1[10.1
0.300 | 2 | 37.7 | -22.5 |60.2]| 21.3 | -29.0 |50.2|Phase 1]10.1
0.600 | 2 {414 | -14.6 |56.0| 284 | -17.6 |46.0|Phase 110.2
0.677 | 3 1431 ] -129 |56.0|31.8 | -14.2 |46.0|Phase 1[10.2
0.992 | 3 375 -185 |56.0|24.6 | -21.4 |46.0|Phase 1[10.2
1.005 | 3 [36.7 | -19.3 |56.0| 22.0 | -24.0 |46.0|Phase 1]|10.2
1.205 | 4 [28.6 | -27.4 |56.0] 18.9 | -27.1 |46.0|Phase 1]|10.2
1.227 | 4 [35.1 [ -20.9 [56.0]21.9 | -24.1 |46.0|Phase 1|10.2
1.727 | 4 [31.8 | -24.2 |56.0]18.9 | -27.1 |46.0|Phase 1|10.3
1.785 | 4 [32.7 | -23.3 |56.0]20.9 | -25.1 |46.0|Phase 1|10.3
2400 | 5 1306 | -25.4 |56.0]| 20.1 | -25.9 |46.0|Phase 1]10.3
2981 | 51298 | -26.2 |56.0| 19.8 | -26.2 |46.0|Phase 1|10.4
3426 | 51250 -31.0 |56.0| 16.0 | -30.0 |46.0[Phase 1|10.4
3462 | 51251 | -31.0 |56.0| 16.6 | -29.4 |46.0|Phase 1(10.4
4823 | 6241 | -319 |56.0)17.9 [ -28.1 [46.0|Phase 1(10.4
5529 | 6 | 235 | -36.5 |60.0|17.5 | -32.5 |50.0 | Phase 1[10.5
6.825 | 6 [ 19.9 | -40.1 |60.0|13.9 | -36.1 |50.0|Phase 1|10.6
7.005 | 6 15.1 | -449 [60.0/10.2 | -39.8 |50.0|Phase 1|10.6
12.210( 7 |19.2 | -40.8 |60.0| 13.3 | -36.7 |50.0|Phase 1|11.0
12381 7 1186 | -414 |60.0|12.8 | -37.2 |50.0|Phase 1|11.0
13.596| 7 |17.3 | -42.7 |160.0| 10.0 | -40.0 |50.0|Phase 1|11.1
18.321| 7 | 22.2 | -37.8 |60.0| 16.4 | -33.6 |50.0(Phase 1|11.4
20.330( 8 | 18.0 | -42.0 |60.0| 12.3 | -37.8 [50.0|Phase 1|11.5
20.357( 8 [19.0 | -41.0 |60.0]| 13.2 | -36.8 [50.0|Phase 1|11.5
28.268| 8 [ 22.5 | -37.5 |60.0] 17.2 | -32.8 |50.0|Phase 1|11.7
28.272| 8 [ 24.8 | -35.2 |60.0] 19.3 | -30.7 |50.0|Phase 1]|11.7
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FCC ID: XO2-SPB228D

IC: 8713A-SPB228D

LA/

Test point N Result: passed
Operation mode: WLAN 2.4 GHz TX continuous
Remarks: None
abiodmbaieiimia oo
Mo PR AV (e
[ ] QuasiPesk (Finak) (Neutral)
n CISPR AV (Finak) (MeLtral)
:!Eu\/1m
. —-_“-'-—\.
o |
. M i F
o T T AM‘ i pW g
) f \ - 'v 5 lF | .WWW MM W I.Iu.t e .N’MM\’I
10 I l A 1 V.Tﬂ L] ﬁ«..f“""\. .: . ey M..
|‘J r WoAr el L

150kHz ™

Frequency

30NWHZ|
Line: Meutral

FCC/FCC Part 15C{15.207)B

0.182 | 9 |53.3 | -11.2 |64.4| 37.6 | -16.8 |54.4| Neutral [10.1
0.186 | 9 | 52.7 | -11.5 |64.2]| 37.3 | -16.9 |54.2| Neutral |10.1
0.236 | 9 [36.3 | -25.9 [62.3]| 20.6 | -31.7 |52.3| Neutral |10.1
0.245 |19 [34.6 | -27.3 |61.9]| 18.9 | -33.0 |51.9| Neutral |10.1
0.309 |10]37.8 | -22.2 |60.0| 23.5 | -26.5 |50.0| Neutral |10.1
0.426 |10 37.4 | -19.9 |57.3|28.1 | -19.2 |47.3| Neutral [10.2
0.557 |10]40.6 | -15.4 |56.0]| 30.1 | -15.9 |46.0| Neutral [10.2
0.597 |10]40.9 | -15.1 |56.0]| 26.8 | -19.2 |46.0| Neutral [10.2
0.663 |11]42.9 | -13.1 |56.0]| 30.0 | -16.0 |46.0| Neutral [10.2
0.677 |11]|24.7 | -31.3 |56.0]| 15.8 | -30.2 |46.0| Neutral [10.2
0.992 |11]21.8 | -34.2 |56.0| 13.5 | -32.5 |46.0| Neutral [10.2
1.218 [12[35.6 | -20.4 |56.0| 22.0 | -24.0 |46.0| Neutral |10.2
1.250 |12[35.5 | -20.5 [56.0]| 22.8 | -23.2 |46.0| Neutral |10.2
1.794 |12[32.6 | -23.4 [56.0]| 21.8 | -24.2 |46.0| Neutral |10.3
1826 |12 325 | -23.5 [56.0]| 20.5 | -25.6 |46.0| Neutral |10.3
2.603 |13 214 | -34.6 |56.0| 12.6 | -33.4 |46.0| Neutral |10.3
2.652 |13]29.7 | -26.3 |56.0]| 19.2 | -26.8 |46.0| Neutral |10.3
3.408 |13]|27.7 | -28.3 |56.0]| 16.2 | -29.8 |46.0| Neutral |10.4
3.435 |13]28.2 | -27.8 |56.0]| 16.7 | -29.3 |46.0| Neutral |10.4
4.836 |14]|20.6 | -354 |56.0| 14.9 [ -31.1 |46.0| Neutral |10.4
5.034 |14]20.4 | -39.6 |60.0| 14.4 | -35.6 |50.0| Neutral |{10.4
7.176 |14]|15.0 | -45.1 |60.0] 89 | -41.1 |50.0| Neutral [10.6
7.671 |14]15.9 | -44.1 |160.0]| 10.0 | -40.0 |50.0| Neutral [10.6
13.556]15]29.7 | -30.3 [60.0| 19.7 | -30.3 |50.0| Neutral |10.9
13.560]15] 39.7 | -20.3 [60.0| 28.6 | -21.4 |50.0| Neutral |10.9
18.321]15]|22.5 | -37.5 [60.0| 16.9 | -33.1 |50.0| Neutral |11.2
18.636]15] 20.5 | -39.5 [60.0| 14.8 | -35.2 |50.0( Neutral |11.2
20.361(16|21.7 | -38.3 [60.0| 16.3 [ -33.7 |50.0| Neutral |11.3
20.402|16[21.2 | -38.8 |60.0| 15.8 | -34.2 |50.0| Neutral |11.3
28.056|16| 23.5| -36.6 |60.0] 18.0 | -32.0 |50.0| Neutral |11.2
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FCC ID: X0O2-SPB228D IC: 8713A-SPB228D

5.2 Maximum peak conducted output power

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

5.2.1 Description of the test location

Test location: Anechoic chamber 1
Test distance: 3m

5.2.2 Photo documentation of the test set-up

EUT orientation:

5.2.3 Applicable standard

According to FCC Part 15, Section 15.247 (b)(3):

For systems using digital modulation in the 2400 — 2483.5 MHz and 5725 — 5850 MHz bands, the maximum peak
output power of the transmitter shall not exceed 1 Watt. The limit is based on transmitting antennas of directional gain
that do not exceed 6 dBi.

5.2.4 Description of Measurement

The maximum peak conducted output power is measured using a peak power meter following the procedure set out
in ANSI C63-10, item 11.9.1.1. The EUT is set in TX continuous mode while measuring.
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Measurement of radiated output power:

BLE:

WLAN:

FCC ID: XO2-SPB228D

Test result

IC: 8713A-SPB228D

Test results radiated

802.15.1, 1 Mbps, P6.5 Fieldstrength E EIRP EIRP Limit Margin
(dBuV/m) (dBm) (dBm) (dB)
Lowest frequency: CHO
Toom | Voom 100.8 55 36.0 -30.5
Middle frequency: CH19
Toom | Voom 102.1 6.8 36.0 29.2
Highest frequency: CH39
T nhom V nom 102.0 6.7 36.0 -29.3
802.11b, 11 Mbps, P16 Test results radiated
Fieldstrength E EIRP EIRP Limit Margin
Path A (Ant A
a (Ant A) (dBuVv/m) (dBm) (dBm) (dB)
Lowest frequency: CH1
T nom | V nom 106.7 115 36.0 -24.5
Middle frequency: CH6
T nom | V nom 106.4 111 36.0 -24.9
Highest frequency: CH11
Toom | Voom 107.4 12.1 36.0 23.9
802.11b, 11 Mbps, P16 Test results radiated
Fieldstrength E EIRP EIRP Limit Margin
Path B (Ant B
a (Ant B) (dBuVv/m) (dBm) (dBm) (dB)
Lowest frequency: CH1
Toom | Voom 111.8 16.6 36.0 -19.4
Middle frequency: CH6
T nom | Vion 112.7 17.4 36.0 18.6
Highest frequency: CH11
T nom | V nom 114.2 18.9 36.0 -17.1
802.11b, 11 Mbps, P10 Test results radiated
Path A+B Fieldstrength E EIRP EIRP Limit Margin
(dBuVv/m) (dBm) (dBm) (dB)
CH11
T nom V nom 108.5 13.2 36.0 -22.8
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FCC ID: XO2-SPB228D

IC: 8713A-SPB228D

802.11n HT20, MCS7, P16

Test results radiated

Fieldstrength E EIRP EIRP Limit Margin
Path A (Ant A) (dBuV/?n) (dBm) (dBm) (dé:])
Lowest frequency: CH1
Toom | Voom 114.1 18.8 36.0 17.2
Middle frequency: CH6
Toom | Voom 113.6 18.3 36.0 17.7
Highest frequency: CH11
Toom | Voom 113.5 18.2 36.0 17.8
802.11n HT20, MCS7, P16 Test results radiated
Fieldstrength E EIRP EIRP Limit Margin
Path B (Ant B) (dBuV/?n) (dBm) (dBm) (dE?)
Lowest frequency: CH1
T nom | V nom 118.1 22.9 36.0 -13.1
Middle frequency: CH6
T nom | V nom 118.2 22.9 36.0 -13.1
Highest frequency: CH11
Toom | Voom 118.6 23.3 36.0 12.7
802.11n HT20, MCS7, P10 Test results radiated
Path A+B Fieldstrength E EIRP EIRP Limit Margin
(dBuVv/m) (dBm) (dBm) (dB)
CH11
T nom V nom 116.0 20.7 36.0 -15.3
802.11n HT40, MCS7, P16 Test results radiated
Fieldstrength E EIRP EIRP Limit Margin
Path A (Ant A) (dBpV/?n) (dBm) (dBm) (dg)
Lowest frequency: CH1up
T hom | V nom 113.7 18.4 36.0 -17.6
Middle frequency: CH4up
T nom | V nom 113.5 18.2 36.0 -17.8
Highest frequency: CH7up
T nom | V nom 113.5 18.3 36.0 -17.7
802.11n HT40, MCS7, P16 Test results radiated
Fieldstrength E EIRP EIRP Limit Margin
Path B (Ant B) (dBuV/?n) (dBm) (dBm) (dlg)
Lowest frequency: CH1up
Toom | Voom 118.1 22.9 36.0 13.1
Middle frequency: CH4up
Toom | Voom 118.4 23.1 36.0 12.9
Highest frequency: CH7up
T hom | V hom 118.6 23.3 36.0 -12.7
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Where:

Gis

BLE:

WLAN:

802.11n HT40, MCS7, P7 Test results radiated
Path A+B Fieldstrength E EIRP EIRP Limit Margin
(dBuv/m) (dBm) (dBm) (dB)
CH7up
T hom 112.1 16.9 36.0 -19.1
Calculated peak conducted output power:
For calculation the following formula is used: A=P-G;
A is peak conducted output power
P is the output power as EIRP
the antenna gain
Test results conducted
802.15.1, 1 Mbps, P6.5 P G A EIRP Limit Margin
(dBm) (dBi) (dBm) (dBm) (dB)
Lowest frequency: CHO
T hom V nom 5.5 2.5 3.0 36.0 -33.0
Middle frequency: CH19
T nom | V nom 6.8 2.5 4.3 36.0 317
Highest frequency: CH39
T nom V nom 6.7 2.5 4.2 36.0 -31.8
802.11b, 11 Mbps, P16 Test results conducted
P G A Limit Margin
Path A (Ant A .
ath A (Ant A) (dBm) (dBi) (dBm) (dBm) (dB)
Lowest frequency: CH1
Toom | Voom 115 1.8 9.7 30.0 -20.3
Middle frequency: CH6
T hom | V hom 111 1.8 9.3 30.0 -20.7
Highest frequency: CH11
T nom | V nom 12.1 1.8 10.3 30.0 -19.7
802.11b, 11 Mbps, P16 Test results conducted
P G A Limit Margin
Path B (Ant B .
( ) (dBm) (dBi) (dBm) (dBm) (dB)
Lowest frequency: CH1
T nom | V nom 16.6 2.5 14.1 30.0 -15.9
Middle frequency: CH6
T nom | V nom 17.4 2.5 14.9 30.0 -15.1
Highest frequency: CH11
Toom | Voom 18.9 2.5 16.4 30.0 -13.6
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802.11b, 11 Mbps, P10 Test results conducted
P G A Limit Margin
Path A+B .
a (dBm) (dBi) (dBm) (dBm) (dB)
CH11
T nom V hom 13.2 4.3 8.9 30.0 -21.1
802.11n HT20, MCS7, P16 Test results conducted
P G A Limit Margin
Path A (Ant A .
ath A (Ant A) (dBm) (dBi) (dBm) (dBm) (dB)
Lowest frequency: CH1
Toom | Voom 18.8 1.8 17.0 30.0 -13.0
Middle frequency: CH6
Toom | Voom 18.3 1.8 16.5 30.0 -13.5
Highest frequency: CH11
Toom | Voom 18.2 1.8 16.4 30.0 -13.6
802.11n HT20, MCS7, P16 Test results conducted
P G A Limit Margin
Path B (Ant B .
ath B (Ant B) (dBm) (dBi) (dBm) (dBm) (dB)
Lowest frequency: CH1
Toom | Voom 22.9 2.5 20.4 30.0 9.6
Middle frequency: CH6
Toom | Voom 22.9 2.5 20.4 30.0 9.6
Highest frequency: CH11
T nom | V nom 23.3 2.5 20.8 30.0 9.2
802.11n HT20, MCS7, P10 Test results conducted
P G A Limit Margin
Path A+B
a (dBm) (dBi) (dBm) (dBm) (dB)
CH11
T hom V hom 20.7 4.3 16.4 30.0 -13.6
802.11n HT40, MCS7, P16 Test results conducted
P G A Limit Margin
Path A (Ant A .
ath A (Ant A) (dBm) (dBi) (dBm) (dBm) (dB)
Lowest frequency: CH1up
Toom | Voom 18.4 1.8 16.6 30.0 -13.4
Middle frequency: CH4up
Toom | Voom 18.2 1.8 16.4 30.0 -13.6
Highest frequency: CH7up
T hom | V hom 18.3 1.8 16.5 30.0 -13.5
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802.11n HT40, MCS7, P16 Test results conducted
P G A Limit Margin
Path B (Ant B .
ath B (Ant B) (dBm) (dBi) (dBm) (dBm) (dB)
Lowest frequency: CH1up
Toom | Voom 22.9 2.5 20.4 30.0 9.6
Middle frequency: CH4up
Toom | Voom 23.1 2.5 20.6 30.0 9.4
Highest frequency: CH7up
T hom | V nom 23.3 2.5 20.8 30.0 9.2
802.11n HT40, MCS7, P7 Test results conducted
P G A Limit Margin
Path A+B
a (dBm) (dBi) (dBm) (dBm) (dB)
CH7up
T nom V nom 16.9 4.3 12.6 30.0 -17.4

Peak Power Limit according to FCC Part 15, Section 15.247 (b)(3):

Frequency Conducted Power Limit
(MHz) (dBm) (Watt)
2400-2483.5 30 1.0
Frequency Radiated Limit (EIRP)
(MHz) (dBm) (Watt)
2400-2483.5 36 4.0

The requirements are FULFILLED.

Remarks: None
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5.3 Emission bandwidth

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

5.3.1 Description of the test location

Test location: Shielded Room S6

5.3.2 Photo documentation of the test set-up

5.3.3 Applicable standard

According to FCC Part 15, Section 15.247(a)(2):
Systems using digital modulation techniques may operate in the 902 - 928 MHz, 2400 — 2483.5 MHz and
5725 — 5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

5.3.4 Description of Measurement

The bandwidth was measured at an amplitude level reduced from the reference level of a modulated channel by a
ratio of -6 dB. The reference level is the level of the highest signal amplitude observed at the transmitter at either the
fundamental frequency or the first order modulation products in all typical modes of operation, including the
unmodulated carrier, even if atypical. An alternative is to use the bandwidth measurement of the analyser.

Spectrum analyser settings for EBW:
RBW: 100 kHz, VBW: 300 kHz, Detector: Max peak, Sweep time: 5 s, Span: 2 EBW;
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5.3.5 Test result
6dB bandwidth
Centre
Path Modulation Power set | Channel frequency 6 dB EBW
(MHz)
(MHz)
A b, 11 Mbps 16 CH11 2462 9.899
A n HT20, MCS-7 16 CH11 2462 17.623
A n HT40, MCS-7 16 CH7up 2452 36.381
B b, 11 Mbps 13 CH11 2462 10.489
B n HT20, MCS-7 13 CH11 2462 17.288
B n HT40, MCS-7 10 CH7up 2452 34.512
A+B b, 11 Mbps 10 CH11 2462 8.779
A+B n HT20, MCS-7 10 CH11 2462 17.643
A+B n HT40, MCS-7 7 CH7up 2452 35.451

Limit according to FCC Part 15, Section 15.247(a)(2):
Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

The requirements are FULFILLED.

Remarks: For detailed test result please see the following test protocols

5.3.6  Test protocols

WLAN Standard 802.11b, 11 Mbps, P16, Path A - Ant A, CH11

Ref Level -45.00 dBm ® RBW 100 kHz
& Att 0Ode SWT 10.1 ms & ¥BW 300 kHz Mode Sweep

1 Frequency Sweep 1Pk Max
D3[1] 0.08 dB
20 dem 9.899 00 MHZ

M1[1] -27.11 dBm

2.459 54025 GHz
-30 dBm

[ b
[ \

m
24 :
I
3
E
=
o

CF 2.462 GHz 10001 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table
M1 1 2.459 54025 GHz -27.11 dBm
M2 1 2.456 9655 GHz -32.18 dBm
D3 M2 1 9.899 MHz 0.08 dB
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WLAN Standard 802.11n HT20, MCS-7, P16, Path A - Ant A, CH11

Ref Level -45.00 dBm ® RBW 100 kHz
® Att 10dBE SWT 10.1 ms ® ¥BW 300 kHz Mode Sweep
1 Frequency Sweep
D3[1] 0.05 dB
20 dém 17.623 20 MAZ
Mt M1[1] -28.14 dBm
p T \ 2.464 48975 GHz
-30 dBm 1 4 4
H1 -34.140 dBn Tvﬁﬂmwnﬁww rg{
-40 dBm ’ \
-45,000 ﬂn‘.ﬂ H
-50 dBm o
-60 dBrm : |
-70 dBm ! 4
-90 dBm
CF 2.462 GHz 10001 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table
M1 1 2.464 48975 GHz -28.14 dBm
M2 1 2.453 2009 GHz -34.07 dBm
D3 M2 1 17.623 2 MHz 0.05 dB

WLAN Standard 802.11n HT40, MCS-7, P16, Path A - Ant A, CH7up

Ref Level -45.00 dBm ® RBW 100 kHz

@ Att 10dE SWT 10.1 ms ® VBW 300 kHz Mode Swesp

1 Frequency Sweep
D3[1] -0.07 dB

-20 dem 56.381 00 MHzZ
M1[1] -30.92 dBm

M1 2.466 968 50 GHz
-30 dBrm
M3
1 -36.920 d M@WMMMMMWT

-40 dBrm I

-50 dBm ‘j

-60 dBm
¥

-90 dBm

CF 2.452 GHz 10001 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table
M1 1 2.466 968 5 GHz -30.92 dBm
M2 1 2.433818 GHz -36.89 dBm
D3 M2 1 36.281 MHz -0.07 dB
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WLAN Standard 802.11b, 11 Mbps, P13, Path B - Ant B, CH11

Ref Level -45.00 dBm ® RBW 100 kHz
® Att 0dB  SWT 10.1 ms ® VBW 300 kHz Mode Sweep
1 Frequency Sweep
D3[1] 0.00 dB
-20 dem 10.48900 MHZ
M1[1] -35.06 dBm

2.459 49525 GHz
-30 dBm

M1
v

; VIAHM“'JWWMMW\MW .
i y
.~ [ |

A Va4l |

-40 dBm

H1 -41.060 dBfr

20 dBm

CF 2.462 GHz 10001 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table

M1 1 2.45949525 GHz -35.06 dBm
[ 1 2,456 9555 GHz -41.18 dBm
D3 M2 1 10.489 MHz 0.00 dB

WLAN Standard 802.11n HT20, MCS-7, P13, Path B - Ant B, CH11

Ref Level -45.00 dBm ® RBW 100 kHz
@ Att 10dE SWT 10.1 ms ® VBW 300 kHz Mode Swesp
1 Frequency Sweep
D3[1] 0.01dB
-20 dem 17.288 30 MHzZ
M1[1] -37.25 dBm
2.46947425 GHz
-30 dBrm
M1
v
a0 dBm M PR S T T | “U'I“W
ol ST PR ey P

-45.000 dem \ l

-50 dBm \

-60 dBm ,\'

-70 dBm
-80 dBm
-90 dBm
CF 2.462 GHz 10001 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table
M1 1 2.469474 25 GHz -37.25 dBm
M2 1 2.453 5558 GHz -43.17 dBm
D3 M2 1 17.2883 MHz 0.01 dB
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WLAN Standard 802.11n HT40, MCS-7, P10, Path B - Ant B, CH7up

Ref Level -45.00 dBm
® Att
1 Frequency Sweep

10dB  SWT 10.1 ms ® YBW 300 kHz

® RBW 100 kHz

Mode Sweep

IC: 8713A-SPB228D

D3[1] -0.01 dB

-20 dBm

-30 dBm

B4.51200 MHZ
-40.96 dBm
2.468 23838 GHz

M1[1]

-40 dBm

-45.000 dBrr

H1 -46.960 dBfn

-50 dEm

-60 dBm

-70 dem

-390 dem

CF 2.452 GHz 10001 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table

M1 1 2.4682384 GHz -40.96 dBm

Mz 1 2.435688 GHz -47.05 dBm

D3 M2 1 34.512 MHz -0.01 dB

WLAN Standard 802.11b, 11 Mbps, P10, Path A+B - Ant A+B, CH11

Ref Level -45.00 dBm

® RBW 100 kHz

@ Att 0dB SWT 10.1 ms ® ¥BW 300 kHz Mode Swesp
1 Frequency Sweep
D3[1] 0.09 dB
-20 dem 8,779 10 MHzZ
M1[1] -32.17 dBm
M 2.46393481 GHz
-30 dBm =
Mz
ol A
R d |
401 dBirn 1o MY . M\"
-45.000 d2m ﬂﬂ‘. ,m
-50 dBm ,{[v‘ \(\h
-60 dBm JJ[ \’L\
-70 dBm / \
-80 dem h \J w
M MJM l
‘ o
CF 2.462 GHz 10001 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table
M1 1 2.463 93481 GHz -32.17 dBm
M2 1 2.458 2054 GHz -38.16 dBm
D3 M2 1 8.7791 MHz 0.09 dB
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WLAN Standard 802.11n HT20, MCS-7, P10, Path A+B - Ant A+B, CH11

Ref Level -45.00 dBm ® RBW 100 kHz
® Atk 10dB SWT 10.1 ms ® ¥BW 300 kHz
1 Frequency Sweep

-20 dBm

Mode Sweep

IC: 8713A-SPB228D

D3[1] 0.09 dB

-30 dBm

17.64320 MHZ
-30.98 dBm
2.469 48925 GHz

M1[1]

H1 -26,920 dBm

-40 dBm

-45.000 /‘Dm}

-50 dEm

-60 dBm

-70 dem

-e0,d

-390 dem

CF 2.462 GHz

10001 pts

5.0 MHz/ Span 50.0 MHz

2 Marker Table

2.469 489 25 GHz
2.453 2159 GHz
17.643 2 MHz

M1 1
Mz 1
D3 M2 1

-30.98 dBm
-36.92 dBm
0.09 dB

WLAN Standard 802.11n HT40, MCS-7, P7, Path A+B - Ant A+B, CH7up

Ref Level -45.00 dBm ® RBW 100 kHz
& Att 10dE  SWT 10.1 ms @ VBW 300 kHz
1 Frequency Sweep

-20 dem

Mode Sweep

D3[1] 0.41 dB

35.45100 MHz
-35.85 dBm
2.468 22838 GHz

M1[1]

-30 dBm

-40 dBrm

H1 -41.850 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dem

N “‘“‘,‘,':‘.VJWW

o alldl Lokt |
Uiaygat e dll

-90 dBm

[l
TP PP Y ) ALY VT | Y
i Y "

CF 2.452 GHz

10001 pts

10.0 MHz/ Span 100.0 MHz

2 Marker Table

2.4682284 GHz
2.434 458 GHz
35.451 MHz

M1 1
M2 1
D3 M2 1

-35.85 dBm
-42.10 dBm
0.41 dB
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5.4 Unwanted emissions in restricted bands, radiated

For test instruments and accessories used see section 6 Part SER 2, SER 3.

5.4.1 Description of the test location

Test location: OATS 1
Test location: Anechoic chamber 1
Test distance: 3m

5.4.2 Photo documentation of the test set-up

30 MHz — 1 GHz:

1 GHz - 18 GHz:
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18 GHz - 25 GHz:

5.4.3 Applicable standard

According to FCC Part 15, Section 15.205(a):
In addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), must also comply
with the radiated emission limit specified in Section 15.209(a).

5.4.4 Description of Measurement

The restricted bands are measured radiated. The span of the spectrum analyser is set wide enough to capture the
restricted band and measure the peak level of the emission operating on the channel closest to the band edge, as
well as any modulation products which fall outside of the authorized band of operation. The restricted bands are
measured falling emissions into it and the nearest restricted band are checked for emissions also the restricted band
for the harmonics of the carrier.

Spectrum analyser settings:

30 MHz — 1000 MHz: RBW: 120 kHz
1000 MHz — 25 GHz: RBW: 1 MHz, VBW: 3 MHz, Sweep: Auto, Detector function: Max Peak
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5.4.1 Testresult

FCC ID: XO2-SPB228D

IC: 8713A-SPB228D

f <1000 MHz:
BLE:
Frequency Reading | Reading | Correct. | Correct. Level Level Limit Dlimit
(MHz) Vert. Hor. Vert. Hor. Vert. Hor. (dBuv/m) (dB)
(dBuv) (dBuv) (dB) (dB) (dBpv/m) | (dBuv/m) H

44.00 4.8 -3.3 14.7 15.4 19.5 12.1 40.0 -20.5
106.00 4.2 3.8 13.0 12.0 17.2 15.8 43.5 -26.3
259.00 2.2 2.0 15.9 16.0 18.1 18.0 46.0 -27.9
352.80 -1.9 -1.6 18.8 19.1 16.9 17.5 46.0 -28.5
401.70 -2.7 -1.4 20.3 20.4 17.6 19.0 46.0 -27.0
603.80 -3.2 -2.6 25.1 25.4 21.9 22.8 46.0 -23.2
961.50 -2.6 -2.5 30.1 30.6 27.5 28.1 54.0 -25.9

WLAN 2.4 GHz:

Frequency Reading | Reading | Correct. | Correct. Level Level Limit Dlimit
(MHz) Vert. Hor. Vert. Hor. Vert. Hor. (dBuv/m) (dB)
(dBuv) (dBuv) (dB) (dB) (dBpv/m) | (dBuv/m) H

44.00 13.7 -2.7 14.7 15.4 28.4 12.7 40.0 -11.6
102.60 10.8 0.6 12.7 11.5 23.5 12.1 43.5 -20.0
259.00 3.0 1.0 15.9 16.0 18.9 17.0 46.0 -27.1
300.00 0.7 5.9 17.2 17.6 17.9 23.5 46.0 -22.5
352.80 -2.5 -0.6 18.8 19.1 16.3 18.5 46.0 -27.5
600.20 -3.1 2.7 25.0 25.3 21.9 22.6 46.0 -23.4
841.80 -0.3 0.4 28.8 29.2 28.5 29.6 46.0 -16.4

Note: No emissions from the EUT could be detected in this frequency range. The recorded values are noise values

from the OATS.
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FCC ID: XO2-SPB228D

f> 1000 MHz:
BLE:
CHO
Ref Level 107.00 dBuv/m = RBW 1 MHz
& Att 0dE ® SWT 100 ms ® VBW 3 MHz Meode Auto Sweep

TOF "F51-18"

1 Frequency Sweep

IC: 8713A-SPB228D

1
100 depy, M1[1] |99.93 dBp¥/m
2401516 GHz
M2[1] [40.40 dBp¥/m
80 depvs . 2.390000 GHz
H2 74.000 dBp/m 3
60 dBpv/!
H1 54.000 depi/m
[
a4 g k 3\ ? L W LT - - - b ]f .
Mf i MPNU“'\M 4 e, J nﬁ A
20 depv/m o5
w1
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz
2 Marker Peak List
1 1.200220 GHz 44.346 dBpv/m 5 2.401520 GHz 99.928 dBpv/m
2 1.440180 GHz 44,376 dBuv/m 7 2,472000 GHz 50.854 dBuv/m
3 1.594650 GHz 45,519 dBuv/m 8 2.561990 GHz 45.604 dBuv/m
4 1.679640 GHz 44,995 dBuv/m 9 2.879940 GHz 43,141 dBpv/m
5 1.920100 GHz 44,4238 dBuv/m 10 3.839780 GHz 46.675 dBuv/m
3 Marker Table
M1 1 2.401516 GHz 99,93 dBpV/m
M2 1 2.39 GHz 40.40 dBpV/m
M3 2 2.39 GHz 31.19 dBpV/m
[ 1 2.4 GHz 75.10 dBpV/m
M5 2 2.4 GHz 67.28 dBpV/m
Ref Level 90.00 dBpW/m * RBW 1 MHz
® Att 0dB ® SWT 100 ms ® VBW 3 MHz Mode &uto Sweep
TOF "FS1-18"

1 Frequency Sweep

M1[1] [49.42 dBpv/m
14.852862 GHz

80 depv/m

H2 74.000 dBpv,/m

M2[2] |42.72 dBuv/m
14.852862 GHz

70 depv/m

80 depv/m

50 B/

H1 54,000 dBpi/m

ke i b .

30 dBpw/
4.0 GHz 28001 pts 1.4 GHz/ 18.0 GHz
2 Marker Peak List

1 4498730 GHz 44,508 dBuv/m 2 14.852860 GHz 439,419 dBuv/m
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FCC ID: XO2-SPB228D IC: 8713A-SPB228D

Ref Level 90.00 dBpi/m & RBW 1 MHz
@ Att 0dB ® SWT 100 ms & VBW 3 MHz Mode Auto Sweep
TOF "FS18-40"

1 Frequency Sweep Max  2Rm H

M1[1] [48.25 dBpY¥/m
H2 83.500 dBpv,/m 2|3.362:367 GHz
80 dBpv/m M2[2] [40.86 dBp¥/m
23.362367 GHz
70 dBpv/m
H1 63,500 dBph/m
60 dBpv/m
50 depv/ M1

40 dBy/

30 depv/

18.0 GHz 14001 pts 700.0 MHz/ 25.0 GHz
2 Marker Peak List

1 23.362370 GHz 48.254 dBpv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore
the limit lines are adjusted and increased by 9.5 dB.

CH19
Ref Level 107.00 dBuv/m ® RBW 1 MHz
® Atk 0dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TOF "FS1-18"
1 Frequency Sweep 1Pk Max - 2Rm Max
kil M1[1] 101.90 dBp¥/m
100 depy, 2440010 GHz
90 dBpv/m
80 dBpv/m
H2 74.000 dBpvV/m
70 dBpY/m
80 dBpv/m
H1 54,000 dBph/m
50 depv/m 3
40 dBqu% i i I N I AR | "
Ay M‘WNWMW'“ Wil ol v ' l
T ‘ MMW L b | PO o il - RS-
20 dBpv/m
vz
10 dBp, Vl‘
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz
2 Marker Peak List
1 1.197220 GHz 41.867 dBPY/m 6 1.920600 GHz 43,080 dBPV/m
2 1.592650 GHz 43,326 dBpv/m 7 2.365520 GHz 46,963 dBuv/m
3 1.595150 GHz 43.126 dBpv/m 8 2.440010 GHz 101.898 dBpv/m
4 1.656640 GHz 41.244 dBpv/m 9 2.514000 GHz 49.885 dBpv/m
5 1.681140 GHz 45,263 dBuv/m 10 28380440 GHz 44,887 dBuv/m
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FCC ID: XO2-SPB228D

Ref Level 90.00 dBpiv/m

* RBW 1 MHz

IC: 8713A-SPB228D

® Att 0dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TOF "FS1-18"

1 Frequency Sweep

M1[1] |49.85 dBuv/m
14.970858 GHz
80 dBuv/ M2[2] |42.03 dBpv/m
14.970858 GHz
H2 74,00 ﬂBUme
70 depv/
60 depv
H1 54.000 dBpw/m o
50 dBpv/m §

PPN e

30 dBpv/
4.0 GHz 28001 pts 1.4 GHz/ 18.0 GHz
2 Marker Peak List

1 4.487230 GHz 44.559 dBpv/m 3 17901750 GHz 49,584 dBpv/m

2 14.970860 GHz 49,846 dBuv/m

Ref Level 90.00 dBpiv/m ® RBW 1 MHz
® Att 0dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TOF "FS13-40"

1Pk Max - 2Rm Max

1 Frequency Sweep

H2 83.500 depv/m

M1[1] [47.76 dBpv/m
23.070888 GHz

80 depv/m

M2[2] |39.83 dBpv/m
23.070888 GHz

70 depv/m

H1 63,500 deph/m
80 depv/m

50 dBpv/;

11

30 depv/

18.0 GHz 14001 pts

700.0 MHz/ 25.0GHz

2 Marker Peak List

1 23.070890 GHz 47 764 dBpv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore

the limit lines are adjusted and increased by 9.5 dB.
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FCC ID: XO2-SPB228D IC: 8713A-SPB228D

Ref Level 107.00 dBuv/m = RBW 1 MHz
& Att 0Ode ® SWT 100 ms ® VBW 3 MHz Meode Auto Sweep
TDF "FS51-18"
1 Frequency Sweep
i
M1[1] 101,74 dBpV/m
100 dBy 2.480003 GHz
a0 dBpv/ M2[1]1147.72 dBpy/m.
2.,483500 GHz
80 dBpv/
H2 74.000 dBpv/m
70 dBpv/
60 dBpv/
H1 54,000 deplv/m o
50 B/
40 depv/, k M’Vﬁ , JH"_\M‘.. . , A L " ..u]' "
e i el |{ - o Ml !
b Mw Ay R
20 depv/m
vz
10 dBpy/m Vl‘
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz
2 Marker Peak List
1 1.200220 GHz 43,507 dBuv/m 65 2,402520 GHz 49,237 dBpv/m
2 1.439680 GHz 45,200 dBpv/m 7 2.480000 GHz 101,740 dBuv/m
3 1.597650 GHz 44,327 dBpv/m 8 2.556990 GHz 48,343 dBuv/m
4 1.680140 GHz 45,182 dBuv/m 9 2.860440 GHz 47,906 dBuv/m
5 1.919600 GHz 43,499 dBuv/m 10 3.838780 GHz 45,592 dBuv/m
3 Marker Table
M1 1 2.480003 GHz 101.74 dBpV/m
M2 1 2.4835 GHz 47.72 dBpV/m
M3 2 2.4835 GHz 37.02 dBpV/m
Ref Level 90.00 dBpi/m ® RBW 1 MHz
® Att 0dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TOF "FS1-18"
1 Frequency Sweep <
M1[1] [49.58 dBpV/m
14.874862 GHz
80 dBpv/m M2[2] !42.40 dBp¥/m
4.874862 GHz
H2 74.000 dBpv/m
70 depv/m
60 dBpv/m
H1 54.000 depiv/m o
50 dBpw/ I
30 dBpv/
4.0 GHz 28001 pts 1.4 GHz/ 18.0 GHz
2 Marker Peak List
1 4.490230 GHz 44,801 dBuv/m 2 14.874860 GHz 43,576 dBuv/m
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FCC ID: XO2-SPB228D IC: 8713A-SPB228D

Ref Level 90.00 dBpi/m & RBW 1 MHz
@ Att 0dB ® SWT 100 ms & VBW 3 MHz Mode Auto Sweep
TOF "FS18-40"

1 Frequency Sweep Max  2Rm H

M1[1] [47.60 dBpY¥/m
H2 83,500 dBpv/m 2|3.555853 GHz
80 depy/m M2[2] [39.07 dBp¥/m
23.555853 GHz
70 dBpv/m
H1 63.500 dBpl/m
&0 dBpv/m
50 dBpv/ 1

Mg

40 dppy/ b UW“W‘WM

30 depv/

18.0 GHz 14001 pts 700.0 MHz/ 25.0 GHz
2 Marker Peak List

1 23.555850 GHz 47 602 dBpv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore
the limit lines are adjusted and increased by 9.5 dB.

WLAN Standard 802.11b, 11 Mbps, P16, Path A - Ant A

CH1
Ref Level 122.00 dBpv/m ® RBW 1 MHz
® Att 15 dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TOF "FS1-18"
1 Frequency Sweep 1Pk Max - 2Rm Max
M1[17100.77 dBp¥/m
2.412015 GHz
3 M2[1] |45.24 dBpv/m
100 dBjtt/m n 2390000 GHz
80 dBpv/
Hz 74,000 dBpv/m
60 dBpY/ e
H1 54,000 dBpi/m v
4 i ﬁ
a0 m i TP AOPRTYS o I i S
mww o l < “'ﬁ\'fE o I l : “ h
M}m il
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz
2 Marker Peak List
1 1.080240 GHz 40.674 dBpv/m 5 1.680140 GHz 43.560 dBuv/m
2 1.199220 GHz 44,276 dBuv/m 6 2.412010 GHz 100,775 dBuv/m
3 1.440180 GHz 43,160 dBuv/m 7 2.879940 GHz 46,778 dBuv/m
4 1.594650 GHz 46.013 dBpv/m 8 3.618310 GHz 49.412 dBpv/m
3 Marker Table
M1 1 2.412015 GHz 100.77 dBpV/m
M2 1 2.39 GHz 45.24 dBpV/m
M3 2 2.39 GHz 38.42 dBpV/m
M 1 2.4 GHz 52.03 dBpV/m
M5 2 2.4 GHz 44.04 dBpV/m
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FCC ID: XO2-SPB228D

Ref Level 90.00 dBpi/m & RBW 1 MHz
@ Att 0dB ® SWT 100 ms & VBW 3 MHz Mode Auto Sweep
TOF "FS1-18"

1 Frequency Sweep

80 depv/m

IC: 8713A-SPB228D

1Pk M 2Rm Max

M1[1] |51.51 dBp¥/m
16.882290 GHz

M2[2] |46.57 dBuv/m

70 depv/m

H2 74.000 dBpv,/m

16.882200 GHz

80 depv/m

50 B/

H1 54,000 dBpi/m

30 depv/

ok o L s sl

4.0 GHz

28001 pts

1.4 GHz/

18.0 GHz

1
2

2 Marker Peak List

4.021230 GHz
4.492230 GHz

43.888 dBuV/m
43,550 dBv/m

pw

12.063460 GHz
16.882280 GHz

50.550 dBuv/m
51,510 dBav/m

Ref Level 90.00 dBpv/m
® Atk
TOF "FS13-40"

1 Frequency Sweep

0dB ® SWT 100 ms ® VBW 3 MHz

* RBW 1 MHz
Mode Auto Sweep

1Pk Max - 2Rm Max
M1[1] |[48.28 dBpV/m
23.522856 GHz

H2 83,500 dBpv/m
80 dBpv/m M2[2] !39.28 dBp¥/m
23.522856 GHz
70 dBpvsm
H1 63,500 dBph/m
60 dBpv/m
50 dBpv/ 1

iSRS s
30 dBpV/;
18.0 GHz 14001 pts 700.0 MHz/ 25.0 GHz

1

2 Marker Peak List

23.522860 GHz

48,278 dBv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore
the limit lines are adjusted and increased by 9.5 dB.
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FCC ID: XO2-SPB228D IC: 8713A-SPB228D

Ref Level 122.00 dBpvy/m ® RBW 1 MHz
® Att 15 dB & SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TDF "FS1-18"
1 Frequency Sweep
120 dep, M1 1110180 dBpV/m
2.437010 GHz
110 dBpY,
M1
100 dBpY,
90 depv/m
80 dBpy/m
H2 74.000 dBpv/m
70 dBpv/m
60 dBpY/m
H1 54.000 dBpl/m
50 dBpY/m
40 Wmi " ﬂ ‘ NP md‘U.d e o ST P " JL«MMW
Pl ) AL o . e
| sl
Ebe‘?% i L 1 L L s b
T SR e ot s o
|
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz
2 Marker Peak List
1 1.063240 GHz 42 117 dBpv/m 5 1.680140 GHz 45.568 dBuv/m
2 1.199220 GHz 44,388 dBpv/m 5] 2.437010 GHz 101.802 dBuv/m
3 1.440180 GHz 43.184 dBuY/m 7 2.879940 GHz 46.094 dBuv/m
4 1.598650 GHz 46,440 dBuv/m 8 3.658810 GHz 48.653 dBuv/m
Ref Level 90.00 dBpiv/m @ RBW 1 MHz
® Atk 0dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TOF "FS1-18"
1 Frequency Sweep 1Pk 2Rm Iy
M1[1] [52.25 dBpv/m
12.183958 GHz
20 depv/m M2[2] |47.70 dBuv/m
12.183958 GHz
H2 74.000 dBpY/m
70 dBpY/m
60 dBpv/m
H1 54.000 dBpl/m “%1
50 dBpv/m 1M
AN N Mw
s a i
30 dBpY/m
4.0 GHz 28001 pts 1.4 GHz/ 18.0 GHz
2 Marker Peak List
1 12.169960 GHz 50,885 dBpv/m 3 12.198960 GHz 51.912 dBpv/m
2 12.183960 GHz 52,246 dBpv/m 4 17.944250 GHz 49,253 dBpv/m
CSA Group Bayern GmbH File No. 80113315-00 Rev_O, page 42 of 75

Ohmstrasse 1-4 - 94342 STRASSKIRCHEN - GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440 Rev. No. 6.2 2020-11-23

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
Sh &80

CSA Confidential

FCC ID: XO2-SPB228D

Ref Level 30.00 dBpiv/m ® RBW 1 MHz
® Att 0dB & SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TOF "FS18-40"

IC: 8713A-SPB228D

1Pk Max - ZRm P

1 Frequency Sweep

M1[1] [48.18 dBpv/m

H2 83.500 dBpv/m 23.979323 GHz
80 dBpv/m M2[2] |40.01 dBpv/m
23.979323 GHz
70 depv/m
H1 63.500 dBpl/m
60 depy/m
50 depv/m M1

40 uauwm

e e

T R © 101 T PSR (g B e

30 dBpv/m

18.0 GHz 14001 pts

700.0 MHz/

25.0 GHz

2 Marker Peak List

1 23.979320 GHz 48,176 dBuv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore

the limit lines are adjusted and increased by 9.5 dB.

Ref Level 122.00 dBp\/m “* RBW 1 MHz
® Att 15dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TOF "FS1-18"
1 Frequency Sweep 1Pk Max - 2Rm Max
M1[1]100.59 dBp¥/m
110 dByv/m 2.460007 GHz
m1 M2[1] |44.10 dBpv/m
100 dByv/m i 2,483500 GHz
90 depv/m
80 dBpv/!
H2 74.000 dBp/m
70 depv/
60 dBpv/
H1 54,000 dephv/m
50 dBpv/! b
] i i -
T e e " . WIJA.LM bt M‘ﬁM‘LMm‘Wj..,_W ok o Mentsrsa i
W&x J gy Vi i L hash ] " l
Mj} A N {1 N O ol e o
=" T T P e [TV Yl
|
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz
2 Marker Peak List
1 1.194720 GHz 44,907 dBuv/m 5 2,460010 GHz 100,587 dBuv/m
2 1.440180 GHz 43,097 dBpv/m 6 2.879440 GHz 47,281 dBuv/m
3 1.599150 GHz 46,679 dBuv/m 7 3.691300 GHz 47,360 dBuv/m
4 1.679640 GHz 44,992 dBuv/m

3 Marker Table

M1 1 2.460007 GHz 100.59 dBpV/m
M2 1 2.4835 GHz 44.10 dBpV/m
M3 2 2.4835 GHz 36.41 dBpV/m
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FCC ID: XO2-SPB228D

Ref Level 90.00 dBpi/m

* RBW 1 MHz

@ Att 0dB ® SWT 100 ms & VBW 3 MHz Mode Auto Sweep
TOF "FS1-18"

1 Frequency Sweep

IC: 8713A-SPB228D

1Pk Max - 2Rm b

M1[1] [56.71 dBpv¥/m
12.311453 GHz
80 depyv/m M2[2] |51.67 dBuv/m
12.311453 GHz
H2 74.000 dBlJ\//m
70 dBpv/m
60 dBpv/m il
i
H1 54,000 dephv/m Mz
50 depw/ i

30 depv/

e bl bk a

4.0 GHz

28001 pts

1.4 GHz/

18.0 GHz

2 Marker Peak List

1 12311450 GHz

S6.711 dBV/m

12.323950 GHz

55.960 dBuv/m

Ref Level 90.00 dBpv/m

“ RBW 1 MHz

® Att 0dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep

TDF "F518-40"

1 Frequency Sweep

1Pk Max - 2Rm Max

M1[1] |47.96 dBpv/m
H2 82,500 dByv/m 2|4'018820 GHz
80 o/ M2[2] [38.89 dBuv/m
24.018820 GHz
70 depv/m
H1 63,500 deg/m
80 depv/m
50 dBpv/; M1
40 deuy/
30 depv
18.0 GHz 14001 pts 700.0 MHz/ 25.0 GHz
2 Marker Peak List
1 24.018820 GHz 47.964 dBpv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore
the limit lines are adjusted and increased by 9.5 dB.
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FCC ID: XO2-SPB228D IC: 8713A-SPB228D

WLAN Standard 802.11b, 11 Mbps, P13, Path B - Ant B

Ref Level 127.00 dBpvy/m ® RBW 1 MHz
& Att 20dE & SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TDF "FS1-18"
1 Frequency Sweep
M1[1] 101.64 dBp¥/m
120 dB 2413514 GHz
110 depy, M2[1]45.29 dBuvV/m.
" 2.483500 GHz
100 dBpY,
90 dBpv/
80 dBpv/!
H2 74.000 dBpv/m
70 depv/
60 dBpv/
H1 54.000 dBpl/m -
50 dBpv/;
j \ MM TN O
& A | " s i NIME | )
" Al N iz A e ) i
et b st it Vl‘
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz
2 Marker Peak List
1 1.187220 GHz 45,129 dBpv/m 4 2413510 GHz 101,638 dBpv/m
2 1.592650 GHz 45,117 dBpv/m 5 2.879440 GHz 49,088 dBuv/m
3 1.680140 GHz 47.518 dBpv/m
3 Marker Table
M1 1 2.413514 GHz 101.64 dBpV/m
M2 1 2.4835 GHz 45.29 dBpV/m
M3 2 2.4835 GHz 37.37 dBpV/m
Ref Level 20.00 dBLv/m @ RBW 1 MHz
® Att 0dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TDF "FS1-18"
1 Frequency Sweep < Max - 2Rm Max
M1[1] |55.17 dBpvV/m
12.058462 GHz
T m2[2] |50.38 dBUV/m
12.058462 GHz
H2 74.000 dBpv/m
70 depv/
depv/m
60 B/ W
H1 54.000 dBplv/m Myz j
50 dBpv/; i
el a b
30 depv/
4.0 GHz 28001 pts 1.4 GHz/ 18.0 GHz
2 Marker Peak List
1 4,494230 GHz 43.858 dBuv/m 4 16.863290 GHz 51.755 dBuv/m
2 12.044960 GHz 54,201 dBpv/m 5 16.882290 GHz 53.843 dBpV/m
3 12.058460 GHz 55.169 dBpv/m
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FCC ID: XO2-SPB228D IC: 8713A-SPB228D

Ref Level 90.00 dBpiv/m ® RBW 1 MHz
@ Att 0dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TOF "FS18-40"

1 Frequency Sweep Max — 2Rm Max
M1[1] |48.59 dBpv/m

24065317 GHz
M2[2] |39.28 dBuv/m
24.065317 GHz

H2 83.500 dBpv/m
80 depv/m

70 depv/m

H1 63,500 deph/m

80 depv/m

M1
50 dBpv/A

4DdBu¥/M T AT -

30 depv/

18.0 GHz 14001 pts 700.0 MHz/ 25.0 GHz
2 Marker Peak List

1 24.065320 GHz 48.585 dBpv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore
the limit lines are adjusted and increased by 9.5 dB.

CH6
Ref Level 127.00 dBpv/m @ RBW 1 MHz
@ Att 20 dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TOF "FS1-18"
1 Frequency Sweep 1Pk Max 2R Max
120 dBuv/m M1[1] 103.02 dBpY¥/m
2.437510 GHz
M1 M2[1] [44.68 dBp¥/m
100 dep H 2.390000 GHz
80 dBpY/m
H2 74.000 depy/m
60 dBpY/
H1 54,000 dBph/m e 4 L ? T
N | Mﬁ Join Ll i ""ﬁw\rmm_ " e " ‘L . "
o W s B e e e
W&M-&w&m%} i
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz
2 Marker Peak List
1 1.595150 GHz 46.316 dBuv/m 4 2.452010 GHz 56.034 dBuv/m
2 1.680140 GHz 47.779 dBuv/m 5 2.880440 GHz 43.860 dBuv/m
3 2.437510 GHz 103.021 dBpv/m 6 3.161890 GHz 51.063 dBuv/m
3 Marker Table
M1 1 2.43751 GHz 103.02 dBpV/m
M2 1 2.39 GHz 44.68 dBpV/m
M3 2 2.39 GHz 36.91 dBpV/m
Md 1 2.4835 GHz 47.27 dBpV/m
15 2 2.4835 GHz 40.60 dBpV/m
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CSA
GROUP"

CSA Confidential

FCC ID: XO2-SPB228D

Ref Level 90.00 dBpi/m
& Att
TOF "FS1-18"

1 Frequency Sweep

0dB ® SWT 100 ms & VBW 3 MHz

“ RBW 1 WMHz
Mode Auto Sweep

IC: 8713A-SPB228D

1Pk M 2Rm Max
M1[1] |56.29 dBp¥/m
12,184958 GHz
M2[2] |51.04 dBuv¥/m

50 B/

80 depv/m |
12.184958 GHz
H2 74.000 dBpv,/m
70 depv/m
80 depv/m ”
F
H1 54,000 dBpi/m M_Z
1 i

30 depv/

4.0 GHz

28001 pts

1.4 GHz/

18.0 GHz

1
2

2 Marker Peak List

12.169460 GHz
12.184960 GHz

54,560 dBV/m
56.285 dBV/m

Bw

12197960 GHz
17.060280 GHz

54.945 dBuv/m
50.759 dBuv/m

Ref Level 90.00 dBpW/m * RBW 1 MHz
® Atk 0dB ® SWT 100 ms & VBW 3 MHz
TOF "FS13-40"

Mode Auto Sweep

1Pk Max

1 Frequency Sweep

2Rm Max

M1[1] |48.55 dBpv/m
H2 93,500 dBpv/m 2|3'586851 GHz
80 B/ M2[2] |40.32 dBuv/m
23.586851 GHz
70 depv/m
H1 63,500 degh/m
80 depv/m
50 depv/m 1
|
2
40 dep/m e e
30 depv/m
18.0 GHz 14001 pts 700.0 MHz/ 25.0 GHz
2 Marker Peak List
1 23.586850 GHz 48.555 dBpuv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore
the limit lines are adjusted and increased by 9.5 dB.
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FCC ID: XO2-SPB228D

Ref Level 127.00 dBLv/m ® RBW 1 MHz
® Att 20dB & SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TOF "FS1-18"

1 Frequency Sweep

IC: 8713A-SPB228D

01.52 dBpv/m

120 dBpY, Ml[l] !
wem 2.462006 GHz
110 dBpy/m M2[1]146.56 dBp¥/m
b 2.483500 GHz
100 dBp/m
90 depv/
80 dBpv/m
H2 74.000 dBpv/m
70 dBpY/m
60 dBpY/
H1 54.000 dBph/m
50 depv/ e
j ﬂ L L R, I N Aol , T DY "
Lo Loy b TyaY) 4 |
it o o 1] - o it M | IR " ) * -
T At T I, | v
1.0 GH=z 6001 pts 300.0 MHz/ 4.0 GHz

1 1.198720 GHz
z 1.585150 GHz

44,786 dBpv/m
48,029 dBpv/m

pw

1.681140 GHz
2462010 GHz

46,700 dBuv/m
101.522 dBuv/m

3 Marker Table

M1 1 2.462006 GHz 101.52 dBpV/m
M2 1 2.4835 GHz 46.56 dBpV/m
M3 2 2.4835 GHz 38.66 dBpV/m

Ref Level 90,00 dBpv/m
@ Atk 0dB ® SWT 100 ms
TOF "FS1-18"

1 Frequency Sweep

@ RBW 1 MHz
@ VBW 3 MHz Mode Auto Sweep

M1[1]

12.307953 GHz

58.13 dBpV/m

30 depv/m

PR T

80 dBpv/m M2[2] !52.97 dBuv/m
12.307953 GHz
H2 74.000 dBpv/m
70 depv/m
60 dBpY/m 1|
2
H1 54.000 dBpl/m |
50 dBpv/m s

4.0 GHz

28001 pts

1.4 GHz/

18.0 GHz

2 Marker Peak List

1 4.492230 GHz
z 5.994180 GHz
3 12294950 GHz

44,151 dBpv/m
45,163 dBpv/m
55.845 dBpv/m

[ RN

12307950 GHz
123235950 GHz
17231780 GHz

58,127 dBuv/m
55.812 dBuv/m
49,492 dBuv/m
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FCC ID: XO2-SPB228D

Ref Level 90.00 dBpi/m @ RBW 1 MHz
@ Att 0dB ® SWT 100 ms & VBW 3 MHz Mode Auto Sweep
TOF "FS18-40"

1 Frequency Sweep

IC: 8713A-SPB228D

1Pk Max - 2Rm b

M1[1] |48.16 dBpv/m
Hz 82,500 dBpv/m 2|3'421863 GHz
— M2[2] [39.72 dBuv/m
23.421863 GHz
70 depv/m
H1 63,500 dephv/m
80 depv/m
50 depv M1
M2
40 dBpV;
30 depv
18.0 GHz 14001 pts 700.0 MHz/ 25.0 GHz
2 Marker Peak List
1 23.421860 GHz 48,159 dBpv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore

the limit lines are adjusted and increased by 9.5 dB.

WLAN Standard 802.11b, 11 Mbps, P10, Path A+B

Ref Level 127.00 dBLv/m “ RBW 1 MHz
@ Att 20dB ® SWT 100 ms ® YBW 3 MHz Mode Auto Sweep
TDF "FS1-18"
1 Frequency Sweep 1Pk Max — 2Rm Max
M1[1] 102.29 dBpY/m
d
120 B 2.462006 GHz
110 dBpv/m il M2[1] 147.78 dBpY/m
ﬁ 2.483500 GHz
100 dBpy/m
90 dBpv/m
80 depv/m
H2 74.000 dBpv/m
70 dBpv/m
60 dBpY/m
H1 54.000 deph/m W
50 dBpv/ i
ﬁ . " MMMM.... T RPN [TV AP s
g8 ok | " _W........"J oy - x%""" - g N L
' ot 3 . it . -
g M VL
1 Jéﬁ FM bediad | :
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz

2 Marker Peak List

1 1.230210 GHz 44,459 dBuv/m 4 1.682140 GHz 45,981 dBpv/m
2 1.439680 GHz 44,661 dBuv/m 5 2.462010 GHz 102,291 dBuv/m
3 1.594150 GHz 44,929 dBuv/m 5] 3.839280 GHz 47,893 dBuv/m
3 Marker Table
M1 1 2.462006 GHz 102.29 dBpV/m
M2 1 2.4835 GHz 47.78 dBpV/m
M3 2 2.4835 GHz 40.66 dBpV/m
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FCC ID: XO2-SPB228D

Ref Level 90.00 dBpi/m
& Att
TOF "FS1-18"

1 Frequency Sweep

80 depv/m

“ RBW 1 WMHz
0dB ® SWT 100 ms & VBW 3 MHz Mode Auto Sweep

IC: 8713A-SPB228D

M1[1]

M2[2]

1Pk v

2Rm Max
53.74 dBpvV/m
12,311953 GHz
|50.00 dBpY/m

70 depv/m

H2 74.000 dBpv,/m

12311953 GHz

80 depv/m

50 B/

H1 54,000 dBpi/m

«Zw0 =
it

30 depv/

4.0 GHz

28001 pts

1.4 GHz/

18.0 GHz

1
2
3

2 Marker Peak List

4.487730 GHz
12.311950 GHz
12.323450 GHz

44,255 dBv/m
53,738 dBv/m
52,987 dBv/m

BN

14988360 GHz
17.908250 GHz

49,659 dBuv/m
48,546 dBuv/m

Ref Level 90.00 dBpv/m

@ Att
TDF "F518-40"

1 Frequency Sweep

* RBW 1 MHz
0dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep

Hz 23,50

dBpv,/m

1Pk Max - 2Rm Max
M2[2] [39.41 dBpV/m

23.391365 GHz

80 depv/m

M1[1] [48.13 dBuv/m

23.391365 GHz

70 depv/m

H1 63,500 dBpp/m

60 depv/m

50 depv/m

40 dEqu

M1

M2
W P W e

e

Y7 W YT (e

30 depv/m

18.0 GHz

14001 pts

700.0 MHz/

25.0 GHz

1

2 Marker Peak List

23.391360 GHz

48,131 dBuv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore

the limit lines are adjusted and increased by 9.5 dB.
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FCC ID: XO2-SPB228D

WLAN Standard 802.11n HT20, MSC7, P16, Path A - Ant A

Ref Level 122.00 dBLv/m
® Atk
TDF "FS1-18"

1 Frequency Sweep

® RBW 1 MHz
15dB ® SWT 100 ms ® VBW 3 MHz

Mode Auto Swieep

IC: 8713A-SPB228D

MI[1]101.44 dBpV/m
110 dBpY/m 2410015 GHz
Mil M2[1] |58.69 dBpY/m
00 depym 390000 GHz
90 dBpv/ s
80 dBpv/m
H2 74,000 dBp/m N;
70 dBpv/ f
M2
60 dBpY/ ”J ‘l
w0 g H1 54.000 degh/m 5 ‘\‘ = o
MY y
* K J“ \‘K PITIR vy -woﬁi‘ | .
& el PR - [N X I, T N Tal
A WMH Noios™ P ¥
N | 4 " nﬂl. s ...-L Mzi ihnant - # ” .
({F i g SV e A W
|
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz

2 Marker Peak List

1 1.186720 GHz
2 1.440180 GHz
3 1.454170 GHz
4 1.592650 GHz
5 1.682140 GH2

43,473 dBuv/m
43.002 dBuV/m
51.159 dBOV/m
48.478 dBOV/m
45 444 dBpv/m

W oo~ O

—
o

2.397520 GHz
2410010 GHz
3.215880 GHz
3.579320 GHz
3.625810 GHz

69,827 dBuv/m
101.439 dBuv/m
47.227 dBv/m
53.377 dBuv/m

49,663 dBuv/m

3 Marker Table

M1 1 2.410015 GHz 101.44 dBpV/m

M2 1 2.39 GHz 58.69 dBpV/m

M3 2 2.39 GHz 47.55 dBpV/m

M 1 2.4 GHz 70.80 dBpV/m
Ref Level 90.00 dBpv/m * RBW 1 MHz

& Att
TDF "FS1-18"

1 Frequency Sweep

0dB ® SWT 100 ms ® VBW 3 MHz

Mode Auto Sweep

v 2Rm Max
M1[1]

i Sk il

30 depv/m

50.15 dBpv/m
12.076462 GHz
80 dBpv/m M2[2] !43.66 dBp¥/m
2.076462 GHz
H2 74.000 dBpv,/m
70 dBpv/m
0 dBpv/m
H1 54.000 dBph/m W1
50 dBpw/ Tf

4.0 GHz

28001 pts

1.4GHz/

18.0 GHz

2 Marker Peak List

1 12.076460 GHz
2 16.858790 GHz

50,143 dBV/m
49,629 dBV/m

17.874250 GHz

49,246 dBuv/m
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FCC ID: XO2-SPB228D IC: 8713A-SPB228D

Ref Level 90.00 dBpi/m @ RBW 1 MHz
@ Att 0dB ® SWT 100 ms & VBW 3 MHz Mode Auto Sweep
TOF "FS18-40"

1Pk Max - 2Rm b

1 Frequency Sweep

M1[1] |48.11 dBpY¥/m
Hz 83,500 dBpv/m 2|3.260374 GHz
80 depv/m M2[2] .39'28 dBp¥/m
23.260374 GHz
70 dBpv/m
H1 63,500 dBph/m
60 dBpv/m
50 dBpv/ M1

40 dBpY/ W%mwmm i

30 dBpv/

18.0 GHz 14001 pts 700.0 MHz/ 25.0 GHz
2 Marker Peak List

1 23.260370 GHz 48,105 dBuv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore
the limit lines are adjusted and increased by 9.5 dB.

Ref Level 122.00 dBuv/m @ RBW 1 MHz
® Att 15dB ® SWT 100 ms ® VBW 3 MHz Mode &uto Sweep
TOF "FS1-18"
1 Frequency Sweep 1Pk Max - 2Rm Max
120 depv/m M1[1]-102.01 dBpV/m
2.439010 GHz
110 dBpv/m
M1
100 dBpv/m f
90 dBpV/rm M
80 dBpY/m
H2 74.000 depv/m
70 dBpv/m
60 dBpV/m
H1 54.000 dBp/m j \\
50 dBpV/m
o ,m? ma i u,_"mrv_wu«JI{ {WMM il
M i A NS W cisdndeoas icrdiin
rl@u.\ Ly | .ﬂ i, " "—
V " T Y P WL m
|
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz
2 Marker Peak List
1 1.094230 GHz 40,453 dBuv/m 6 1.920100 GHz 44,972 dBuv/m
2 1.197720 GHz 44,581 dBuv/m 7 2.439010 GHz 102,012 dBuv/m
3 1.440180 GHz 42,698 dBuv/m 8 2.879440 GHz 46,519 dBuv/m
4 1.594150 GHz 46,834 dBuv/m 9 3.249380 GHz 46.437 dBuv/m
5 1.682140 GHz 44,622 dBuv/m 10 3.662310 GHz 47.512 dBuv/m
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FCC ID: XO2-SPB228D IC: 8713A-SPB228D

Ref Level 20.00 dBuv/m ® RBW 1 MHz
® Att 0dB & SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TOF "'FS1-18"

1 Frequency Sweep v 2Rm ”

M1[1] |51.29 dBp¥/m
12.177458 GHz
20 dbpv/m M2[2] |44.44 dBuv/m
12.177458 GHz
H2 74.000 depv/m
70 dBpV/m
60 dBpV/m
H1 54.000 dBpv/m
50 dBpv/m :

30 dBpY/m
4.0 GHz 28001 pts 1.4 GHz/ 18.0 GHz
2 Marker Peak List
1 12177460 GHz 51,292 dBuv/m z 17.886750 GHz 49,402 dBuv/m
Ref Level 90.00 dBuv/m ® RBW 1 MHz
® Att 0dB & SWT 100 ms ® VBW 3 MHz Mode Auto Sweep

TOF "FS18-40"

1 Frequency Sweep

M1[1] [48.11 dBpv/m
23.671345 GHz
M2[2] [39.79 dBuv/m
23.671345 GHz

H2 83.500 dBpv/m
80 dBpV/m

70 dBpV/m

H1 63.500 dBp/m
60 dBpY/m

50 dBpV/m

M1

meyvynrnrMmmmm

40 dBpV/m

30 dBpY/m

18.0 GHz 14001 pts 700.0 MHz/ 25.0 GHz
2 Marker Peak List

1 23.671340 GHz 48.108 dBuv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore
the limit lines are adjusted and increased by 9.5 dB.
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CH11

FCC ID: XO2-SPB228D

Ref Level 122.00 dBuv/m
= Att
TOF "FS1-18"

® RBW 1 MHz

15dB & SWT 100 ms ® ¥BW 3 MHz Mode Auto Sweep

1 Frequency Sweep

IC: 8713A-SPB228D

1P

MI[1]101.29 dBpV/m
2.459507 GHz

110 depy,
M1 M2[1] |62.64 dBuv/m
100 dayv/m i 2483500 GHz
90 dBpvV/m
80 dBpV/m
H2 74.000 dBpV/m
70 dBpV/m (E]
80 dBpv/m !"\!
H1 54,000 dByV/m f Mv
50 dBpi/m ! n
a0 ¥ i ?\J‘i L IR 1 MJJ \“"““ TN T ooy bk Funn i "
- .u Wi ]
L W PRTL g DY PTG A i | - f R
Yo e | O S K :
R oo e
|
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz

1
2
3
4
Bl

2 Marker Peak List

1.061740 GHz
1.196220 GHz
1.439680 GHz
1.597650 GHz
1.640640 GHz

42.549 dBV/m
44,497 dBuV/m
42,602 dBV/m
47.049 dBV/m
42,793 dBpV/m

W00

—
o

1.681140 GHz
1.820100 GHz
2.459510 GHz
3.283370 GHz
3.697300 GHz

45.653 dBuV/m
44,586 dBV/m
101.202 dBV/m
48,651 dBV/m
47.082 dBV/m

M1
Mz
M3

3 Marker Table

1 2.459507 GHz 101.29 dBpV/m
1 2.4835 GHz 62.64 dBpV/m
2 2.4835 GHz 50.14 dBpV/m

Ref Level 90.00 dBuv/m
0dB & SWT 100 ms ® VBW 3 MHz Mode Auto Sweep

& Att
TDF 'FS1-18"

“ RBW 1 MHz

1 Frequency Sweep

M1[1] [54.44 dBuv/m
12.318953 GHz

80 dBpYV/m:

H2 74.000 dBpv/m

mM2[2] |46.93 dBuv/m
12.318953 GHz

70 dBpV A

60 dBPYV/m:

H1 54.000 depi/m

50 dBpv/m

o b it b

30 dBpv/m

4.0 GHz

28001 pts

1.4 GHz/

18.0 GHz

1

2 Marker Peak List

12.318950 GHz

54,4338 dBpv/m
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FCC ID: XO2-SPB228D IC: 8713A-SPB228D

Ref Level 20.00 dBuv/m ® RBW 1 MHz
® Att OdB & SWT 100 ms ® VBW 3MHz Mode Auto Sweep
TOF "FS18-40"

1 Frequency Sweep v 2Rm ”

M1[1] |47.81 dBpV/m
H2 83.500 dBpv/m 22.,850404 GHz
80 depv/m M2[2] !39.26 dBp¥/m
22,850404 GHz
70 dBpV/rm
H1 83,500 dBpv/m
60 dBpY/m
50 dBpv/m 1]

g ———
40 dBpY/m - O b

30 dBpV/m

18.0 GHz 14001 pts 700.0 MHz/ 25.0 GHz
2 Marker Peak List

1 22.850400 GHz 47.806 dBuv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore
the limit lines are adjusted and increased by 9.5 dB.

WLAN Standard 802.11n HT20, MSC7, P13, Path B - Ant B

CH1
Ref Level 122.00 dBuv/m ® RBW 1 MHz
® Att 15 dB ® SWT 100 ms ® VBW 3 MHz Mode &uto Sweep
TDF "F51-18"
1 Frequency Sweep ) x = 2Rm Max
M1[1]101.77 dBpV¥/m
110 ey, - 2.419013 GHz
3 M2[1] |58.47 dBp¥/m
100 dBpv/m / 2390000 GHz
90 dBpY/m: i
80 dBpv/m
H2 74.000 dBpv/m
70 dBpY/m: g
24
60 dBpv/m i
oy H1 54.000 dBpy/m M \
50 dBpv/m i3 LW
40 deyy ‘a| - i »J’L‘F]UM- ?J-v!m—“"n A "'J; \w% et A b i ujﬂ s Ji i
i L A N - L— : “jx‘zz_ M pmnstel i
-y e v
|
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz
2 Marker Peak List
1 1.146730 GHz 44.615 dBpv/m & 1.920100 GHz 45.247 dBpv/m
2 1.199720 GHz 41.270 dBpv/m 7 2.395020 GHz 67.413 dBpv/m
3 1.439680 GHz 41.819 dBuv/m 8 2.419010 GHz 101.771 dBpv/m
4 1.599150 GHz 46,872 dBuv/m 9 2.879940 GHz 47.852 dBuv/m
5 1.680140 GHz 47.264 cf;u\//m 10 3.610810 GHz 46,396 dBuY/m
3 Marker Table
M1 1 2.419013 GHz 101.77 dBpV/m
M2 1 2.39 GHz 58.47 dBpVv/m
M3 2 2.39 GHz 46.99 dBpV/m
M4 1 2.4 GHz 64.56 dBpV/m
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Ref Level 20.00 dBuv/m

= Att
TOF "'FS1-18"

FCC ID: XO2-SPB228D

® RBW 1 MHz
0dB & SWT 100 ms ® VBW 3 MHz

IC: 8713A-SPB228D

1 Frequency Sweep

80 dBpV/m

Mode Auto Sweep

M1[1] |49.54 dBpv/m
12.985929 GHz
M2[2] |42.33 dBpv/m

70 dBpV/m

H2 74.000 dBpV/m

12.985929 GHz

60 dBpV/m

50 dBpY/m

H1 54.000 dBpy/m

M1

30 dBpY/m

i

4.0 GHz

28001 pts

1.4 GHz/

18.0 GHz

1
2

2 Marker Peak List

4.488230 GHz
5992680 GHz

44,205 dBV/m
45,006 dBV/m

12.985930 GHz

49,545 dBuv/m

Ref Level 90.00 dBuv/m
& ALt
TOF "FS18-40"

1 Frequency Sweep

80 dBpV/m

0dB & SWT 100 ms @ VBW 3 MHz

® RBW 1 MHz
Mode Auto Sweep

H2 83.500 dBpY/m

1Pk Max - 2Rm Max
M1[1] [48.38 dBpv/m
23.378366 GHz
mM2[2] |38.59 dBuv/m

23.378366 GHz

70 dBpV/m

H1 63.500 dBp
60 dBpV/m

N

50 dBpV/m

M1

40 dBpV/m

M2
YT P IR T g~ P PR AT YR TP

30 dBpv/m

18.0 GHz

14001 pts

700.0 MHz/

25.0 GHz

1

2 Marker Peak List

23.378370 GHz

48,377 dBpv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore
the limit lines are adjusted and increased by 9.5 dB.
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CHG6

Ref Level 127
- Att
TOF "FS1-18"

FCC ID:

.00 dBpv/m

20dB ® SWT 100 ms ® VBW 3 MHz

1 Frequency Sweep

X02-SPB228D

® RBW 1 MHz
Mode Auto Swieep

IC: 8713A-SPB228D

2Rm Max

120 dep, M1[1] 101.74 dBp¥/m
2.438510 GHz
M1 M2[1] |49.78 dBp¥V/m
100 depv/m 2.390000 GHz
i
80 dBpv/m
Hz 7+4.000 dBpv/m
60 dBpY/m -t
H1 54,000 dBy/m MEC e -
WmhA | i mﬂx i unibospuptrrapeadbib ]| '}f Wi = P TR A‘ il
adiatiN et 1 i e i, e ani?h, )
Y T ke M v1|
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz

2 Marker Peak

(SN ENTS

List

1.462670 GHz
1.593650 GHz
1.680140 GHz
2.391020 GHz
2.399020 GHz

43.018 dBuV/m
45.001 dBOV/m
47.483 dBLV/m
50.673 dBUV/m
53.306 dEpV/m

W 00~ O

2.423510 GHz
2.425010 GHz
2.438510 GHz
2.880440 GHz

70,417 dBuV/m
72,603 dBV/m
101.739 dBpv/m
49,581 dBuv/m

3 Marker Table

M1 1 2.43851 GHz 101.74 dBpV/m
M2 1 2.39 GHz 49.78 dBpV/m
M3 2 2.39 GHz 36.98 dBpV/m
M4 1 2.4835 GHz 52.25 dBpV/m
15 2 2.4835 GHz 39.45 dBpV/m

Ref Level 90.00 dBuv/m ® RBW 1 MHz
& Att 0de & SWT 100 ms ® VBW 3 MHz
TDF "FS1-18"

Mode Auto Sweep

1 Frequency Sweep

M1[1] [49.58 dBuv/m
14.850862 GHz

80 dBpYV/m:

H2 74.000 dBpv/m

mM2[2] |43.24 dBuv/m
14.850862 GHz

70 dBpV A

60 dBPYV/m:

H1 54.000 depi/m

50 dBpv/m

30 dBpv/m

4.0 GHz 28001 pts

1.4 GHz/ 18.0 GHz

2 Marker Peak List

1 4.483230 GHz 44,246 dBuv/m

14.850860 GHz 49,581 dBpv/m
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FCC ID: XO2-SPB228D

Ref Level 20.00 dBut/m ® RBW 1 MHz
& Att 0dB & SWT 100 ms ® VBW 3 MHz
TOF "FS18-40"

Mode Auto Sweep

1 Frequency Sweep

IC: 8713A-SPB228D

1Pk Max - 2Rm

M1[1] |47.61 dBpV/m
H2 83.500 dBpv/m 23869331 GHz
80 depv/m M2[2] !38.54 dBp¥/m
23869331 GHz
70 dBpV/rm
H1 83,500 dBpv/m
60 dBpY/m
50 dBpv/m b1

40 dBpVAm

el e S

30 dBpV/m

18.0 GHz 14001 pts

700.0 MHz/ 25.0GHz

2 Marker Peak List

1 23.869330 GHz 47.610 dBuv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore

the limit lines are adjusted and increased by 9.5 dB.

CH11

Ref Level 127.00 dBuv/m ® RBW 1 MHz
& Att 20dB & SWT 100 ms ® ¥BW 3 MHz
TDF "FS1-18"

Mode Auto Sweep

1 Frequency Sweep

1Pk Max - 2Rm Max

Jr— M1[1] 104.88 dBpv/m
“ 2465506 GHz
110 dBpY, 1 M2[1]_166.18 dBpv/m.
ﬁ 2483500 GHz
100 dBpv/m
90 dBpV/m rr
80 dBpV/m
Hz 74.000 dBpY/i :
70 dBpv/m v W
60 dBpY/m Mr
H1 54.000 dBpi/m 1 /f 'l\
50 dBpvV/m
] —— PO N A OV RN O —
a4 A L W, b ‘
B N Al . . wd T —— L el !
[ T L R i w1
1
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz
2 Marker Peak List
1 1.462670 GHz 43,551 dBPv/m 4 2.465510 GHz 104.879 dBuV/m
2 1.595150 GHz 44,550 dBPV/m 3 2.879440 GHz 48.848 dBUV/m
3 1.679140 GHz 47.579 dBpv/m
3 Marker Table
M1 1 2.465506 GHz 104.88 dBpV,/m
M2 1 2.4835 GHz 66.18 dBpV/m
M3 2 2.4835 GHz 53.03 dBpV/m
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FCC ID: XO2-SPB228D

Ref Level 20.00 dBuv/m
= Att
TOF "'FS1-18"

1 Frequency Sweep

80 dBpV/m

0dB & SWT 100 ms ® VBW 3 MHz

@ RBW 1 IMHz
Mode Auto Sweep

IC: 8713A-SPB228D

M1[1] |49.15 dBpv/m
12.922431 GHz
M2[2] |42.93 dBpv/m

70 dBpV/m

H2 74.000 dBpV/m

12.922431 GHz

60 dBpV/m

H1 54.000 dBy
50 dBpY/m

NS

30 dBpY/m

4.0 GHz

28001 pts

1.4 GHz/ 18.0 GHz

2 Marker Peak List

1 12922430

GHz

49,153 dBuv/m

17.892750 GHz 49,103 dBuv/m

Ref Level 90.00 dBuv/m
& ALt
TOF "FS18-40"

1 Frequency Sweep

0dB & SWT 100 ms @ VBW 3 MHz

® RBW 1 MHz
Mode Auto Sweep

1Pk Max - 2Rm Max

M1[1] |47.96 dBuv/m
Hz §3.500 dBpY/m 2‘3.254875 GHz
80 dBpv/rm M2[2] |39.42 dBp¥/m
23.254875 GHz
70 dBpV/m
H1 63.500 dBpv/m
60 dBpV/m
50 dBpY/m M1
Mz
40 dBpy/m T TP A T % T AU ey WTRRNTIrIRTRWT
PRSI VNP ST ESF FYDWTon v O e
30 dBpv/m
18.0 GHz 14001 pts 700.0 MHz/ 25.0 GHz
2 Marker Peak List
1 23.254870 GHz 47.963 dBuv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore

the limit lines are adjusted and increased by 9.5 dB.
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FCC ID: XO2-SPB228D

WLAN Standard 802.11n HT20, MSC7, P10, Path A+B

CH11
Ref Level 127.00 dBuv/m
& ALt
TDF "FS1-18"

20de ® SWT 100 ms ® VBW 3 MHz

® RBW 1 MHz
Mode Auto Sweep

IC: 8713A-SPB228D

1 Frequency Sweep

j M1[1] 104.57 dBpv/m
120 ey 2.466006 GHz
110 dBp, M2[1]165.86 dBp¥/m
2.483500 GHz
100 depv,
f
90 dBpi/im
80 dBpV/m
H2 74.000 dBpv/m
70 dBpv/m L}
60 dBpi/m J "Y
H1 54.000 dBpN/m J M'
50 dBpV/m 4
b, ] f\‘ NI Jﬁj \LM | K A M .
S0, BB b v minita MACSES 0 {
s ) M I \ i) T, Lot L . v
MB;MJ‘*»_ teissioal ) a e v
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz

2 Marker Peak List

1 1.230710 GHz
2 1.597650 GHz
3 1.679140 GHz
4 2411510 GHz

43.780 dBpv/m
46,345 dBpv/m
47,531 dBpv/m
53.001 dBpv/m

00~ v n

2.430010 GHz
2.466010 GHz
2.524000 GHz
3.698300 GHz

59.348 dBpv/m
104,571 dBpv/m
53,911 dBpv/m
48,526 dBpv/m

3 Marker Table

M1 1 2.466006 GHz 104.57 dBpV/m
M2 1 2.4835 GHz 65.86 dBpV/m
M3 2 2.4835 GHz 50.83 dBpV/m

Ref Level 90.00 dBuv/m

= RBW 1 MHz

® Att 0dB & SWT 100 ms ® VBW 3 MHz Mode &uto Sweep
TOF "FS1-18"
1 Frequency Sweep ”
M1[1] |52.93 dBp¥/m
12.304953 GHz
80 depy/m M2[2] |46.81 dBpv/m
12.304953 GHz
HZ 74.000 dBpY/m
70 dBpV/m
80 dBpv/m
M1
H1 54.000 dBp/m %
50 dBpV/m o

30 dBpV/m

N AR W

4.0 GHz

28001 pts

1.4 GHz/ 18.0 GHz

2 Marker Peak List

1 4.485730 GHz
2 8281100 GHz

45,225 dBpv/m
45,634 dBpv/m

12.304950 GHz 52,926 dBuv/m
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FCC ID: XO2-SPB228D IC: 8713A-SPB228D

Ref Level 20.00 dBuv/m ® RBW 1 MHz
® Att 0dB & SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TOF "FS18-40"

1 Frequency Sweep v 2Rm ”

M1[1] [48.20 dBpv/m
H2 83.500 dEpv/m 2‘3.288872 GHz
80 depv/m M2[2] ‘39.33 dBp¥/m
23.288872 GHz
70 dBpV/m
H1 §3.500 depiv/m
60 dBpV/m
50 dBpi/m 1
Pt i sl et et sl AN S
30 dBpv/m
18.0 GHz 14001 pts 700.0 MHz/ 25.0 GHz

2 Marker Peak List

1 23.288870 GHz 48,202 dBuv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore
the limit lines are adjusted and increased by 9.5 dB.

WLAN Standard 802.11n HT40, MSC7, P16, Path A - Ant A

CH1up
Ref Level 122.00 dBuv/m ® RBW 1 MHz
& Att 15dB & SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TDF "FS1-18"
1 Frequency Sweep
MI[1]98.69 dBpV/m
110 depv/m 2.437010 GHz
M1 M2[1] |62.19 dBpY/m
100 dBp/m 2.390000 GHz
90 dBpY/m |.
80 dBpV/m ‘
H2 74.000 depv/m M
70 dBpV/m Y
50 dBpvm b
H1 54.000 dBp/m JNI; h‘
50 dBpV/m
i F i m Mi NMJJ\ e Loy ?-l-—lu‘.i..km.u.‘.‘.‘ I i b g
s oy bl v Mot ! Aot h I,
M A | _L ) , _MM g " [ ok " TGP
M&ﬂ‘ Pl 1 Nin va__ ~
W el sty s w1l
|
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz
2 Marker Peak List
1 1.198720 GHz 42,805 dBuv/m 6 2.086570 GHz 46,570 dBuv/m
2 1.440180 GHz 42,710 dBpv/m 7 2.437010 GHz 98,692 dBuv/m
3 1.498170 GHz 41.634 dBpv/m 8 2.451510 GHz 68.024 dBpv/m
4 1.596150 GHz 46.678 dBuv/m 9 2.879940 GHz 46.225 dBpv/m
5 1.680640 GHz 45,732 CE)LJV/FH 10 3.616810 GHz 46,677 dBuv/im
3 Marker Table
M1 1 2.43701 GHz 98.69 dBpV/m
M2 1 2.39 GHz 62.19 dBpV/m
M3 2 2.39 GHz 51.25 dBpV/m
114 1 2.4 GHz 67.29 dBpV/m
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FCC ID: XO2-SPB228D

Ref Level 20.00 dBuv/m
= Att
TOF "'FS1-18"

1 Frequency Sweep

0dB & SWT 100 ms ® VBW 3 MHz

@ RBW 1 IMHz
Mode Auto Sweep

IC: 8713A-SPB228D

1Pk Max - 2Rm Max
M1[1] |[49.54 dBpv/m
14.353880 GHz
M2[2] |42.20 dBuv/m

80 dBpV/m

70 dBpV/m

H2 74.000 dBpV/m

14353880 GHz

60 dBpV/m

H1 54.000 dBy
50 dBpY/m

NS

30 dBpY/m

4.0 GHz

28001 pts

1.4 GHz/ 18.0 GHz

2 Marker Peak List

1 14.353880 GHz

49,544 dBuv/m

Ref Level 90.00 dBuv/m
& ALt
TOF "FS18-40"

1 Frequency Sweep

0dB & SWT 100 ms ® VBW 3 MHz

“ RBW 1 MHz
Mode Auto Sweep

H2 83.500 dBp/m

 Max - 2Rm Max
M1[1] [47.41 dBpv/m

23.412863 GHz
M2[2] [39.18 dBpY/m

80 dBpV/m

70 dBpV/m

23.412863 GHz

H1 63.500 dBp
60 dBpV/m

N

50 dBpV/m

TPV SYRTOUET RO SIS AR S v S T P

40 dBpV/m
A
¥

30 dBpv/m

18.0 GHz

14001 pts

700.0 MHz/ 25.0 GHz

2 Marker Peak List

1

23.412860 GHz

47,415 dBuv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore
the limit lines are adjusted and increased by 9.5 dB.
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FCC ID: XO2-SPB228D

CH4up

Ref Level 122.00 dBuv/m
= Att
TOF "FS1-18"

1 Frequency Sweep

15dB ® SWT 100 ms @ VBW 3 MHz

® RBW 1 MHz
Mode Auto Swieep

IC: 8713A-SPB228D

8. 75 dBpv/m

120 dBpv,
2,453508 GHz
110 dBpv,
M1
100 dBpv/m “;T
90 dBpvV/m ‘1
80 dBpV/m
H2 74.000 depv/m
70 dBpV/m
60 dBpY/m k‘
H1 54.000 dBpv/m (r '\
50 dBpY/m
k] " i,“/ L ol ikl oy H“ T
4 fﬁ‘ T & I " 'l‘;""_‘ ’_;' b il hul il
W l«wwu..w S el b J Mol
g I ESS E e
vl
|
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz
2 Marker Peak List
1 1.070240 GHz 42,046 dBuv/m 6 2.337530 GHz 46,719 dBuv/m
2 1.198220 GHz 45,718 dBuv/m 7 2.453510 GHz 98,754 dBuv/m
3 1.439680 GHz 43.081 dBpv/m 8 2.879940 GHz 46.375 dBpv/m
4 1.597150 GHz 47.052 dBpv/m 9 3.671800 GHz 47.233 dBpv/m
5 1.678640 GHz 45,416 dBuv/m

Ref Level 90.00 dBuv/m
& ALt
TOF "FS1-18"

1 Frequency Sweep

0dB & SWT 100 ms ® VBW 3 MHz

@ RBW 1 MHz
Mode Auto Sweep

M1[1] [49.63 dBpv/m
12.178458 GHz

80 dBpV/m

H2 74.000 dBpv/m

m2[2] |42.81 dBuv/m
12.178458 GHz

70 dBpV/rm

60 dBpY/rm

H1 54.000 dBpi/m

50 dBpV/m

30 dBpV/m

4.0 GHz

28001 pts

1.4 GHz/ 18.0 GHz

2 Marker Peak List

1 6.462660 GHz

45,957 dBpv/m

12178460 GHz 49,634 dBuv/m
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FCC ID: XO2-SPB228D

Ref Level 20.00 dBuv/m ® RBW 1 MHz

= Att
TOF "FS18-40"

0dB & SWT 100 ms ® VBW 3 MHz Mode Auto Sweep

1 Frequency Sweep

80 dBpV/m

H2 83.500 depv/m

IC: 8713A-SPB228D

M1[1] |[47.94 dBpv/m
23.925827 GHz
M2[2] |29.52 dBpv/m

70 dBpV/m

23.925827 GHz

H1 §3.500 depiv/m

60 dBpV/m

50 dBpY/m

M1

40 dByY/m

25.0 GHz

30 dBpv/m
18.0 GHz 14001 pts 700.0 MHz/
2 Marker Peak List

1 23.925830 GHz 47.943 dBuv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore

the limit lines are adjusted and increased by 9.5 dB.

CH7up

Ref Level 122.00 dBuV/m @ RBW 1 MHz
& Att

15dB ® SWT 100 ms ® ¥YBW 3 MHz Mode &uto Sweep

TOF "FS1-18"
1 Frequency Sweep 1Pk Max - 2Rm Max
M1[1]]99.26 dBp¥/m
110 depv/m 2457007 GHz
W1 M2[1] |62.30 dBp¥/m
100 depv/m r@ 2483500 GHz
90 dBpV/rm '
80 dBpV/m
H2 74.000 depv/m
70 dBpv/m el
60 dBpY/m !‘ ‘M
H1 54,000 dBgh/m jF il \.
50 dBpv/m b
:Myi Aj F] i liu..h WYY el .LL/J M"W“‘ f b oy T Mata it rm " -
m, — Y i i el
] ..,/-IM MVA L_ o sl Mnm I A A .
g s ool s w L
|
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz
2 Marker Peak List
1 1.061240 GHz 43.034 dBpv/m 6 1.920100 GHz 45.329 dBpv/m
2 1.194720 GHz 45,507 dBuv/m 7 2.356520 GHz 49,306 dBuv/m
. smewm |3 e nEn
. z . pv/im . z . uv/m
S 1.630640 GHz 45.093 dBuv/m 10 3.690300 GHz 46,855 dBuv/m
3 Marker Table
M1 1 2.457007 GHz 99.26 dBpV/m
Mz 1 2.4835 GHz 62.30 dBpV/m
13 2 2.4835 GHz 48.87 dBpV/m
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FCC ID: XO2-SPB228D

Ref Level 20.00 dBuv/m
= Att
TOF "'FS1-18"

1 Frequency Sweep

0dB & SWT 100 ms ® VBW 3 MHz

@ RBW 1 IMHz
Mode Auto Sweep

IC: 8713A-SPB228D

1Pk Max - 2Rm Max
M1[1] |51.40 dBpv/m
12.279454 GHz
M2[2] |44.47 dBpv/m

80 dBpV/m

70 dBpV/m

H2 74.000 dBpV/m

12279454 GHz

60 dBpV/m

H1 54.000 dBy
50 dBpY/m

NS

o ¢ 2
Zmoe S

30 dBpY/m

4.0 GHz

28001 pts

1.4 GHz/ 18.0 GHz

2 Marker Peak List

1 12.279450

GHz

51,403 dBuv/m

Ref Level 90.00 dBuv/m
& ALt
TOF "FS18-40"

1 Frequency Sweep

0dB & SWT 100 ms @ VBW 3 MHz

® RBW 1 MHz
Mode Auto Sweep

H2 83.500 dBpY/m

M1[1] [48.44 dBpv/m
24.084815 GHz

m2[2] |39.75 dBuv/m

80 dBpV/m

70 dBpV/m

24.084815 GHz

H1 63.500 dBp
60 dBpV/m

N

50 dBpV/m

M1

40 depy/m
WMW

30 dBpv/m

18.0 GHz

14001 pts

700.0 MHz/

25.0 GHz

1

2 Marker Peak List

24.084820 GHz

48,4338 dBpv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore
the limit lines are adjusted and increased by 9.5 dB.
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FCC ID: XO2-SPB228D IC: 8713A-SPB228D

WLAN Standard 802.11n HT40, MSC7, P10, Path B - Ant B

CH1up
Ref Level 122.00 dBuv/m ® RBW 1 MHz
- Att 15dB ® SWT 100 ms ® ¥BW 3 MHz Mode Auto Sweep
TDF "FS1-18"
1 Frequency Sweep
MI[1]]99.72 dBp¥/m
110 depv/m 2.437010 GHz
M1 M2[1]|56.72 dBpv/m
100 dBp/m 2.390000 GHz
90 dBpY/m
80 dBpV/m
H2 74.000 dBpv,
70 dBpV/m K/ M;
60 dBpY/m “;2
s H1 54,000 dB/m i L\
50 dBpV/m 4 T L
¥ R ek u..u‘jf M [ [——" -l TR VR YO
40 /) o — Wﬂvw __,J I l
e o et |
VHM-—‘ ] i - A, i \/27\/1
|
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz
2 Marker Peak List
1 1.097230 GHz 41,422 dBuv/m 5 1.595150 GHz 45,233 dBuv/m
2 1.239710 GHz 44,726 dBuv/m 6 1.680640 GHz 46,182 dBuv/m
3 1.440180 GHz 42,143 dBpv/m 7 1.920100 GHz 46.293 dBpv/m
4 1.463170 GHz 41.889 dBpv/m 8 2.437010 GHz 99.724 dBpv/m
3 Marker Table
M1 1 2.43701 GHz 99.72 dBpV/m
M2 1 2.39 GHz 56.72 dBpV/m
M3 2 2.39 GHz 49.17 dBpV/m
114 1 2.4 GHz 66.88 dBpV/m
Ref Level 20.00 dBuv/m @ RBW 1 MHz
® Att 0 dB & SWT 100 ms ® VBW 3 MHz Mode &uto Sweep
TOF "FS1-18"
1 Frequency Sweep X
M1[1] [49.98 dBpv/m
15.716832 GHz
20 o/ M2[2] |42.91 dBuv/m
15716832 GHz
H2 74.000 depv/m
70 dBpV/rm
60 dBpY/m
H1 54.000 dBpv/m o
50 dBpY/m E‘
ke
30 dBpV/m
4.0 GHz 28001 pts 1.4 GHz/ 18.0 GHz
2 Marker Peak List
1 4.497730 GHz 45,317 dBuv/m 2 15716830 GHz 49,983 dBuv/m
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FCC ID: XO2-SPB228D IC: 8713A-SPB228D

Ref Level 90.00 dBuv/m ® RBW 1 MHz
& Att 0 dB & SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TDF "F$18-40"

1 Frequency Sweep v 2Rm ”

M1[1] [47.61 dBpv/m
H2 83,500 depv/m 24.967752 GHz
80 dogy, M2[2] |39.00 dBuv/m
24.967752 GHz

70 dBpv/m

H1 63,500 dBph/m

&0 dBpv/m

50 dBpY, 1)

2=
40 dBpY, TRE PRI T ST X

30 dBpY,

18.0 GHz 14001 pts 700.0 MHz/ 25.0 GHz
2 Marker Peak List

1 24.967750 GHz 47.610 dBuv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore
the limit lines are adjusted and increased by 9.5 dB.

CH4up
Ref Level 127.00 dBuv/m @ RBW 1 MHz
® Att 20dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TOF "FS1-18"
1 Frequency Sweep 1Pk Max - 2Rm Max
120 cBpim M1[1]/98.70 dBp¥/m
2.452008 GHz
M2z[1]49.37 dBpv/m
M1
100 dBuv/m »{i 2,390000 GHz
80 dBpY/m
H2 74.000 depv/m
60 dBpV/m CE)
H1 54.000 dBp,/m M'? !
J ?\ 4 DEIRE W . J " .
40 Aol | A T—— e " T I e ! PR :
T ) ] . N
J _‘Jn. M’\f“""’“ ! e Vll
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz
2 Marker Peak List
1 1.439680 GHz 44,671 dBuv/m 4 1.919600 GHz 46,893 dBuv/m
2 1.595650 GHz 44,527 dBuv/m 5 2.452010 GHz 98,696 dBuv/m
3 1.679140 GHz 46,903 dBuv/m 5] 2.879940 GHz 48,497 dBuv/m
3 Marker Table
M1 1 2.452008 GHz 98.70 dBpV/m
M2 1 2.39 GHz 49.37 dBpV/m
M3 2 2.39 GHz 42.39 dBpV/m
M4 1 2.4835 GH:z 51.80 dBpV/m
1115 2 2.4835 GHz 42.83 dBpV/m
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FCC ID: XO2-SPB228D

Ref Level 20.00 dBuv/m
= Att
TOF "'FS1-18"

1 Frequency Sweep

0dB & SWT 100 ms ® VBW 3 MHz

@ RBW 1 IMHz
Mode Auto Sweep

IC: 8713A-SPB228D

1Pk Max - 2Rm Max
M1[1] |49.83 dBpv/m
15.096354 GHz
M2[2] |42.66 dBuv/m

80 dBpV/m

70 dBpV/m

H2 74.000 dBpV/m

15.096354 GHz

60 dBpV/m

H1 54.000 dBy
50 dBpY/m

NS

30 dBpY/m

4.0 GHz

28001 pts

1.4 GHz/ 18.0 GHz

2 Marker Peak List

1 4.490730

GHz

44,946 dBuv/m

15.096350 GHz 49,629 dBuv/m

Ref Level 90.00 dBuv/m
& ALt
TOF "FS18-40"

1 Frequency Sweep

0dB & SWT 100 ms @ VBW 3 MHz

® RBW 1 MHz
Mode Auto Sweep

H2 83.500 dBpY/m

M1[1] [48.28 dBpv/m
23,792336 GHz

m2[2] |39.26 dBuv/m

80 dBpV/m

70 dBpV/m

23.792336 GHz

H1 63.500 dBp
60 dBpV/m

N

50 dBpV/m

M1

M2

40 dBpV/m

PRI URS IR RO wTPRIN USSR MUY o o

AYTRIIT T

30 dBpv/m

18.0 GHz

14001 pts

700.0 MHz/

25.0 GHz

1

2 Marker Peak List

23.792340 GHz

48,279 dBpv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore
the limit lines are adjusted and increased by 9.5 dB.
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FCC ID: XO2-SPB228D

CH7up
Ref Level 127.00 dBpv/m ® RBW 1 MHz
® Att 20dB & SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TOF "FS1-18"

1 Frequency Sweep

IC: 8713A-SPB228D

1P <
M1[1] 100.41 dBp¥/m

120 depv/m 2466006 GHz
110 dBpv/m M2[1]166.14 dBpV/m
M3 2.483500 GHz
100 dBpv/m
90 dBpV/m
80 dBpV/m
Hz 7+4.000 dBpv/m
70 dBpv/m ]
60 dBpV/m M
H1 54,000 dBpv/m ,V MW
50 dBpv/m
i ﬁl f' " el ‘_u......md‘l/ ““‘M«.___m ‘ - N " IR
g AL P FIATY { y Vu% # ‘l
1 L o2 — " \ - x
WM Lo siimil YN |
1.0 GHz 6001 pts 300.0 MHz/ 4.0 GHz
2 Marker Peak List
1 1.097230 GHz 42.854 dBuv/m 5 1.680140 GHz 47.863 dBuv/m
2 1.439680 GHz 44,591 dBuv/m 6 1.832610 GHz 46.427 dBuv/m
3 1.462670 GHz 43,836 dBUV/m 7 2.466010 GHz 100.413 dBPv/m
4 1.597150 GHz 44,967 dBPV/m
3 Marker Table
M1 1 2.466006 GHz 100.41 dBpV/m
Mz 1 2.4835 GHz 66.14 dBpV/m
M3 2 2.4835 GHz 50.34 dBpV/m
Ref Level 90.00 dBuv/m @ RBW 1 MHz
® Att 0dB & SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TOF "FS1-18"

1 Frequency Sweep

M1[1] [50.13 dBpv/m

A e

PP

14.759366 GHz
80 dBpv/rm M2[2] !43.47 dBpv/m
14.759366 GHz
H2 74.000 dBpv/m
70 dBpV/rm
60 dBpY/rm
H1 54.000 depv/m a1
50 dBpt/m )

30 dBpV/m
4.0 GHz 28001 pts 1.4 GHz/ 18.0 GHz
2 Marker Peak List

1 4.483730 GHz 43,966 dBuv/m 3 14,759370 GHz 50,131 dBpv/m

2 5.996180 GHz 45,125 dBpv/m
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Ref Level 20.00 dBuv/m

FCC ID: XO2-SPB228D

@ RBW 1 IMHz

IC: 8713A-SPB228D

M1[1] |47.78 dBpv/m
23.051889 GHz
M2[2] |39.28 dBuv/m

23.051889 GHz

PRt o e T

25.0 GHz

® Att 0dB & SWT 100 ms ® VBW 3 MHz Mode Auto Sweep

TOF "FS13-40"

1 Frequency Sweep

H2 83.500 depv/m
80 dBpV/m
70 dBpV/m
H1 63.500 dBpV/m
60 dBpV/m
50 dBpY/m 11,
i M2

40 dBpv/m YTy
30 dBpY/m

18.0 GHz 14001 pts 700.0 MHz/

2 Marker Peak List

1 23.051890 GHz 47,784 dBuv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore

the limit lines are adjusted and increased by 9.5 dB.

WLAN Standard 802.11n HT40, MSC7, P7, Path A+B

CH7up

Ref Level 127
& Att
TOF "FS1-18"

.00 dBv/m @ RBW 1 MHz
2Z0dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep

1 Frequency Sweep

M1[1] [98.91 dBuv/m

120 dBpy/m

2.464506 GHz
M2[1]161.66 dBuv/m

110 dBpv/m

2.483500 GHz

100 dBpy m

20 depv/m

80 depv/m

70 depv/m

H2 74.000 dBpVv/m

80 depv/m

=
i

50 depv/m

H1 54,000 deph/m

==

=
i

Y uﬁ.l WPREY, it

A s

P e

Lm.Lll MWWVZ vi

1.0 GHz

6001 pts

300.0 MHz/

2 Marker Peak.

1
2
3
4

List

1.599150 GHz
1.679640 GHz
2.412510 GHz
2.421010 GHz

46.227 dBpv/m
46,520 dBpv/m
58,227 dBpv/m
63,583 dBpv/m

@~ L

2.429010 GHz
2.449010 GHz
2.464510 GHz
2.486500 GHz

68.564 dBpv/m
96.979 dBpv/m
98,912 dBpv/m
65.144 dBpv/m

3 Marker Table

M1
Mz
3

1 2.464506 GHz
1 2.4835 GHz
2 2.4835 GHz

98.91 dBpV/m
61.66 dBpV/m
48,68 dBpV/m
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FCC ID: XO2-SPB228D IC: 8713A-SPB228D

Ref Level 30.00 dBpiv/m ® RBW 1 MHz
® Att 0dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TDF "FS1-18"

1 Frequency Sweep 1Pk Max — 2Rm Max
M1[1] |48.92 dBpvV/m

14.852862 GHz
M2[2] |42.70 dBuV/m
14.852862 GHz

80 dBpv/

Hz 74.000 dBpv/m
70 depvy/

60 dBpv/!

H1 54.000 deph/m
50 depv/m =

30 dBpv/
4.0 GHz 28001 pts 1.4 GHz/ 18.0 GHz
2 Marker Peak List
1 4.494230 GHz 44,494 dBpv/m 2 14.852860 GHz 48,922 dBpv/m
Ref Level 20.00 dBLv/m @ RBW 1 MHz
® Att 0dB & SWT 100 ms ® VBW 3 MHz Mode Auto Sweep

TOF "FS18-40"

1 Frequency Sweep 1Pk Max  2Rm Max
M1[1] |47.43 dBpvV/m
Hz 83,500 dBpv/m 2‘4.119313 GHz
50 depvy M2[2] [39.33 dBpvV/m
24.119313 GHz
70 depv/
H1 63,500 dBpl/m
60 depv/m
50 dBpv/! 1
)
40 dBpv/, ]
30 depv/
18.0 GHz 14001 pts 700.0 MHz/ 25.0 GHz
2 Marker Peak List
1 24.119310 GHz 47.433 dBpuv/m

Note: The measurement distance for 18 — 25 GHz frequency range was changed to 1 m therefore
the limit lines are adjusted and increased by 9.5 dB.
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Radiated limits according to FCC Part 15 Section 15.209(a) for spurious emissions which fall in restricted bands:

FCC ID: XO2-SPB228D

IC: 8713A-SPB228D

Frequency Field strength of spurious emissions Measurement distance
(MHz) (LV/m) dB(pV/m) (metres)
0.009-0.490 2400/F (kHz) 300
0.490-1.705 24000/F (kHz) 30
1.705-30 30 29.5 30
30-88 100 40 3
88-216 150 43.5 3
216-960 200 46 3
Above 960 500 54 3

Restricted bands of operation:

The field strength of emissions appearing within these frequency bands shall not exceed the limits shown in Section

15.209
MHz MHz MHz GHz

0.090 - 0.110 16.42 — 16.423 399.9 - 410 45-5.15
0.495 — 0.505 16.69475 — 16.69525 608 — 614 5.35 -5.46
2.1735 - 2.1905 16.80425 — 16.80475 960 — 1240 7.25-7.75
4.125-4.128 25.5 — 25.67 1300 — 1427 8.025-8.5
4.17725 -4.17775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 — 4.20775 73 -74.6 1645.5 — 1646.5 9.3-9.5
6.215 - 6.218 74.8 -75.2 1660 — 1710 10.6 —12.7
6.26775 — 6.26825 108 —121.94 1718.8 —1722.2 13.25-13.4
6.31175 — 6.31225 123 - 138 2200 — 2300 14.47-145
8.291 — 8.294 149.9 — 150.05 2310 — 2390 15.35-16.2
8.362 — 8.366 156.52475 — 156.52525 2483.5 — 2500 17.7-21.4
8.37625 — 8.38675 156.7 — 156.9 2690 — 2900 22.01 - 23.12
8.41425 — 8.41475 162.0125 — 167.17 3260 — 3267 23.6 —24.0
12.29 — 12.293 167.72 - 173.2 3332 — 3339 31.2-31.8
12.51975 — 12.52025 240 — 285 3345.8 — 3358 36.43 - 36.5
12.57675 - 12.57725 322 -3354 3600 — 4400 Above 38.6

RSS-Gen, Table 6 — Restricted Frequency Bands

MHz MHz MHz GHz

0.090 - 0.110 12.57675 - 12.57725 399.9 - 410 7.250 - 7.750
0.495 - 0.505 13.36 - 1341 608 - 614 8.025 — 8.500
2.1735 - 2.1905 16.42 - 16.423 960 - 1427 9.0-9.2
3.020 - 3.026 16.69475 - 16.69525 1435 - 1626.5 9.3-9.5
4.125 -4.128 16.80425 - 16.80475 1645.5 - 1646.5 10.6-12.7
4.17725 - 4.17775 25.5 - 25.67 1660 - 1710 13.25-134
4.20725 - 4.20775 37.5-38.25 1718.8 - 1722.2 14.47 - 14.5
5.677 - 5.683 73-74.6 2200 - 2300 15.35-16.2
6.215 - 6.218 74.8 - 75.2 2310 - 2390 17.7-214
6.26775 - 6.26825 108 — 138 2483.5 - 2500 22.01 -23.12
6.31175 - 6.31225 149.9 - 150.05 2655 - 2900 23.6-24.0
8.291 - 8.294 156.52475 - 156.52525 3260 — 3267 31.2-31.8
8.362 - 8.366 156.7 - 156.9 3332 - 3339 36.43 - 36.5
8.37625 - 8.38675 162.0125 - 167.17 3345.8 - 3358 Above 38.6
8.41425 - 8.41475 167.72 - 173.2 3500 - 4400
12.29 - 12.293 240 — 285 4500 - 5150
12.51975 - 12.52025 322 -335.4 5350 - 5460
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FCC ID: XO2-SPB228D

The requirements are FULFILLED.

Remarks: The measurement was performed up to the 10 harmonic.

IC: 8713A-SPB228D

CSA Group Bayern GmbH
Ohmstrasse 1-4 - 94342 STRASSKIRCHEN - GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440

File No. 80113315-00 Rev_0, page 73 of 75

Rev. No. 6.2 2020-11-23

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
CSA
GROUP™

FCC ID: XO2-SPB228D IC: 8713A-SPB228D

5.5 Antenna application
5.5.1 Applicable standard

According to FCC Part 15C, Section 15.203:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the responsible party
shall be used with the device. The use of a permanently attached antenna or of an antenna that uses a unique
coupling to the intentional radiator shall be considered sufficient to comply with the provisions of this section. The
manufacturer may design the unit that broken antennas can be replaced by the user, but the use of a standard antenna
jack is prohibited.

The EUT has integrated PCB antennas. No other antennas can be used with the device.

All supplied antennas meet the requirements of part 15.203 and 15.204.

5.5.2 Antennarequirements

According to FCC Part 15C, Section 15.247(b)(4):

The conducted output power limit specified in paragraph (b) of 15.247 is based on the use of antennas with directional
gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this section, if transmitting antennas of directional
gain greater than 6 dBi are used, the conducted output power from intentional radiator shall be reduced below the
stated values in paragraph (b)(1), (b)(2) and (b)(3) of this section, as appropriate, by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

Defacto EIRP-Limit:
Pout = 30 — (Gx — 6);

The EUT uses antennas smaller that 6 dBi. No defacto limit results.

Remarks: No power reduction results from the defacto limit.
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6 USED TEST EQUIPMENT AND ACCESSORIES

FCC ID: XO2-SPB228D

IC: 8713A-SPB228D

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

Test ID

A4

CPR3

SER 2

SER 3

MB

Note: A4, CPR3, SER2, SER3 performed between 10/12/2020 and 26/01/2021, MB performed on 18/01/2022.

Model Type

BAT-EMC 3.19.1.24
ESCI

ESH2-Z5
N-4000-BNC
N-1500-N
ESH3-Z2

6430

FSW43
AMF-6D-01002000-22-10P
3117

18N-20

BAM 4.5-P

NCD
KK-SF106-2X11N-6,5M
BAT-EMC 3.19.1.24

ESVS 30

VULB 9168

NW-2000-NB
KK-EF393/U-16N-21N20 m
KK-SD_7/8-2X21N-33,0M

FSW43
AMF-6D-01002000-22-10P
LNA-40-18004000-33-5P
3117

BBHA 9170

18N-20

BAM 4.5-P

NCD
KK-SF106-2X11N-6,5M
KMS116-GL140SE-KMS116-
BAT-EMC 3.19.1.24

FSW43
3117

CSA Group Bayern GmbH
Ohmstrasse 1-4 - 94342 STRASSKIRCHEN - GERMANY
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Equipment No.

01-02/68-13-001
02-02/03-15-001
02-02/20-05-004
02-02/50-05-138
02-02/50-05-140
02-02/50-05-155
02-02/50-13-014

02-02/11-15-001
02-02/17-15-004
02-02/24-05-009
02-02/50-17-003
02-02/50-17-024
02-02/50-17-025
02-02/50-18-016
02-02/68-13-001

02-02/03-05-006
02-02/24-05-005
02-02/50-05-113
02-02/50-12-018
02-02/50-15-028

02-02/11-15-001
02-02/17-15-004
02-02/17-20-002
02-02/24-05-009
02-02/24-05-013
02-02/50-17-003
02-02/50-17-024
02-02/50-17-025
02-02/50-18-016
02-02/50-20-026
02-02/68-13-001

02-02/11-21-001
02-02/24-20-007

Next Calib.

24/06/2021
31/10/2021

13/11/2022

02/04/2021

18/06/2021

15/07/2021

18/12/2021

02/04/2021

18/06/2021
19/05/2023

08/04/2022
09/11/2022
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Last Calib.

24/06/2020
31/10/2019

13/11/2019

02/04/2020

18/06/2020

15/07/2020

18/12/2020

02/04/2020

18/06/2020
19/05/2020

08/04/2021
09/11/2021

Next Verif. Last Verif.

05/05/2021  05/11/2020

10/05/2021 10/11/2020

14/01/2021 14/01/2020
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