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THIS TEST REPORT APPLIES ONLY TO THE ITEM(S) AND CO NFIGURATIONS TESTED.
Deviations from, additions to, or exclusions from the test specifications are described in “Summary of Test Data”.

Nemko Group authorizes the above named entity to reproduce this report provided it is reproduced in its entirety and for use by the
entity’s employees only. Any reproduction of parts of this report requires approval in writing from Nemko Group.

Any use that a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such third
parties. Nemko Group accepts no responsibility for damages suffered by any third party caused by decisions made or actions based on
this report.
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TEST REPORT

FCC Part 15.247

N e m ko Report no.: 433049-07-R00
FCC ID: 2A24D-DHU4

IC: 27803-DHU4

1 INFORMATION

1.1 Test Item

Name Toyota
Model/version DHU4

FCC ID 2A24D-DHU4
ISED ID 27803-DHU4
Serial number 2117000000251
Hardware identity and/or version Rev. B

Software identity and/or version dy_bl_2021-05-05
Supported Radio Technologies Bluetooth Classic

Bluetooth Low energy

WiFi 2.4 GHz / 5 GHz

GSM 850 / 1900 (GPRS and Edge)
WCDMA 850/ 1900 / 2100

LTE (FDD/TDD)

Antenna Connector Duad MiniFakra

Antenna Type Smarteq SmartDisc Combi (4-in-1 antenna, 2xLTE, GNS S, WIFi/BT/BLE)
P/N: 550237 (tested with 200mm cable, longer cables  may also be used)

Antenna element LTEL: Rx/Tx

Antenna element LTE2: Rx Only

Antenna element WiFi/BT: Rx/Tx 2.4GHz WIiFi/BT/BLE a nd 5GHz WiFi
Antenna element GNSS: Rx Only GNSS/GPS

Antenna Diversity Supported Yles, but only for RX on LTE

Smart Antenna System No

Power Source External DC Supply (12-48V  pc, supplied through MX23 connector)
Interfaces MX23 Connector

HSD Connector (100TX Ethernet)

Description of Test Item

The EUT is a telematics unit with radio modules for BT/BLE/WiFi and Mobile (GSM/WCDMAJ/LTE). Both radio modules
are certified radio modules. The EUT also contains a GPS receiver.

This test report only covers only interoperability tests for for simultaneous operation of the two radio modules.

1.2 Normal test conditions
Temperature: 20-24°C
Relative humidity: 20 - 50 %
Normal test voltage: 24V DC (2x 12V lead acid batt eries, Fiamm FG20451)

The EUT was powered from two fully charged batteries during all tests.
The values are the limit registered during the test period.

1.3 Test Engineer

Frode Sveinsen
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IC: 27803-DHU4

1.4 Radio Modules
Data for radio modules
Manufacturer Model No Identification Original Test Report Technology
Quectel FC20 FCC ID: XMR201703FC20 Siemic 16050028-FCC-R3 BT Classic
IC: 10224A-201703FC20 TA R2105A0465-R2
P/N: FC20-Q73 Siemic 16050028-FCC-R4 BT Low Energy
TA R2105A0465-R1
Siemic 16050028-FCC-R1 WLAN
TA R2105A0465-R1
Siemic 16050028-FCC-R2 UNII 2TX
TA R2105A0465-R3
TA R2105A0465-R4V1 DFS
Quectel EG25 FCC ID: XMR201903EG25G SGS HR/2019/1001601 GSM/WCDMA/LTE
IC: 10224A-201903EG25G SGS HR/2019/1001603
P/N: EG25GGB-256-SGNS

1.5 EUT Operating Modes

All tests were performed with WiFi / BT / BLE programmed from the Qualcomm Radio Control Software.

Power values for these technologies are noted in the individual test reports.

The mobile transmitter was programmed from the CMU200 for GSM and the CMW500 for WCDMA and LTE. The mobile
signal was programmed to the maximum output power supported for each technology.

1.6 Mobile Frequency Bands and Standards

Band | FCC ISED Canada Uplink Freq Downlink Freq Technology Common Name

B02 | Part24E RSS-133 Issue 6 A1 1850-1910 MHz 1930-1990 MHz GSM, WCDMA, LTE | 1900 PCS

B04 | Part27C RSS-139 Issue 3 1710-1755 MHz 2110-2155 MHz WCDMA, LTE AWS-1

BO5 | Part22H RSS-132 Issue 3 824-849 MHz 869-894 MHz GSM, WCDMA, LTE | 850

B07 | Part27C RSS-199 Issue 3 2500-2570 MHz 2620-2690 MHz LTE 2600

B12 | Part27C RSS-130 Issue 2 699-716 MHz 729-746 MHz LTE 700a

B13 | Part27C RSS-130 Issue 2 777-787 MHz 746-756 MHz LTE 700c

B25 | Part 24E RSS-133 Issue 6 A1 1850-1915 MHz 1930-1995 MHz LTE 1900+

B26 | Part 90S RSS-119 Issue 12 814-824 MHz 859-869 MHz LTE 850+
Part 22H RSS-132 Issue 3 824-849 MHz 869-894 MHz

B38 | Part27C RSS-199 Issue 3 2570-2620 (TDD) LTE TD 2600

B41 | Part27C RSS-199 Issue 3 2496-2690 (TDD) LTE TD 2600+

1.7 Comments

All ports were populated during spurious emission measurements.

This test report covers only selected tests for new antennas, all other tests are covered by the original Test Report.

All results are tested to limits for FCC 15.209 since these are the strictest limits.
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FCC ID: 2A24D-DHU4
IC: 27803-DHU4

TEST REPORT
FCC Part 15.247
N e m ko Report no.: 433049-07-R00

2 TEST REPORT SUMMARY

2.1 General

All measurements are tracable to national standards.
Tests were performed in accordance with ANSI C63.4-2014, ANSI C63.10-2013 and ANSI C63.26-2015.
Radiated tests were performed in a semi-anechoic chamber at measuring distances of 3m.

A description of the test facility is on file with the FCC and ISED.

X] New Submission X Production Unit
[ class Il Permissive Change [J pre-production Unit
PCB Equipment Code [] Family Listing

2.2 Test Summary

Name of test FCC Part 15 reference RSS-247 Issue 2, ANSI C63.10-2013 Result
RSS-GEN Issue 5 Reference
reference
Spurious Emissions (Radiated) 15.247(c) 5.5 (RSS-247) 6.3, 6.5, 6.6, 6.10 Complies
15.109(a) 7.3 (RSS-GEN) 11.12, 11.13 (DTS)
15.209(a) 8.9 (RSS-GEN)
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FCC Part 15.247

N e m ko Report no.: 433049-07-R00
FCC ID: 2A24D-DHU4

IC: 27803-DHU4

3 TEST RESULTS

3.1 Radiated Emissions, Interoperability

FCC Part 15.209 (a)

ISED Canada RSS-GEN Issue 5, Clause 7.3/8.9

Measurement procedure: ANSI C63.10-2013 Clause 11.12

Test Results: Complies

Measurement Data:

Detector: Peak Detector for Pre-scan (Measurements with Quasi-Peak Detector below 1 GHz)
Measuring distance: 3m (1 - 18 GHz)

A 2.4 GHz Band Reject Filter was used for measurements from 1 GHz to 18 GHz

The limit for Part 15.209 was used for all tests since this is the strictest limit.

The limit for most of the tested licensed bands are -13 dBm average, which is equivalent to 82 dBuV/m @3m.
Antenna factor, PreAmp Gain and Cable Loss are included in spectrum analyzer “Transducer factor”.

Results are shown below. No other emissions related to intermodulation were detected.

Requirements/Limit

FCC Part 15.209 @ frequencies defined in §15.205
ISED RSS-GEN Issue 5, Clause 8.9 @ frequencies defined i n clause 8.10
Frequency Radiated emission limit @3 meters
All Limits below 1GHz are with Quasi Peak Detector
30 — 88 MHz 100 pv/m 40.0 dBuV/m
88 — 216 MHz 150 pv/m 43.5 dBuV/m
216 — 960 MHz 200 pV/im 46.0 dBuV/m
960 — 1000 MHz 500 pV/m 54.0 dBpV/m
Average Detector Peak Detector
1-26 GHz 54.0 dBuV/m 74.0 dBuV/m
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Band 02 + WiFi
WiFi ch06 + GSM1900 ch680
Measured Carrier Freq Carrier Freq Measured Emissions Limit (dBpV/m) Margin (dB)
Frequency WiFi GSM (dBuV/m)
() i) () Peak Average Peak Average Peak Average
1332 2437 1883.8 54.5 47.3 74 54 19.5 6.7
2990 2437 1883.8 <50 / 74 54 >24 /
Band 04 + WiFi
WiFi ch06 + LTE ch20250
Measured Carrier Freq Carrier Freq Measured Emissions Limit (dBpV/m) Margin (dB)
Frequency WiFi GSM (dBuV/m)
() i) () Peak Average Peak Average Peak Average
1043 2437 1740 <50 / 74 54 >24 /
3134 2437 1740 <50 / 74 54 >24 /
Band 05 + WiFi
WiFi ch06 + GSM850 ch192
Measured Carrier Freq Carrier Freq Measured Emissions Limit (dBpV/m) Margin (dB)
Frequency WiFi GSM (dBuV/m)
(i i) () Peak Average Peak Average Peak Average
4037 2437 837 <50 / 74 54 >24 /
Band 07 + WiFi
WiFi ch06 + LTE 2600 ch21100
Measured Carrier Freq Carrier Freq Measured Emissions Limit (dBpV/m) Margin (dB)
Frequency WiFi GSM (dBuV/m)
(i i) () Peak Average Peak Average Peak Average
2339 2437 2535 <44 / 74 54 >30 /
2633 2437 2535 <54 / 74 54 >20 /
Band 07 + BT
BT ch38 + LTE 2600 ch 21100
Measured Carrier Freq Carrier Freq Measured Emissions Limit (dBpV/m) Margin (dB)
Frequency BT GSM (dBuV/m)
(i i) () Peak Average Peak Average Peak Average
2345 2440 2535 <44 / 74 54 >30 /
2630 2440 2535 <54 / 74 54 >20 /
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IC: 27803-DHU4

Band 12 + WiFi
WiFi ch06 + LTE ch23095
Measured Carrier Freq Carrier Freq Measured Emissions Limit (dBpV/m) Margin (dB)
Frequency WiFi GSM (dBuV/m)
() i) () Peak Average Peak Average Peak Average
4166.5 2437 707.5 <56 <46 74 54 >18 >8
Band 13 + WiFi
WiFi ch06 + LTE ch23230
Measured Carrier Freq Carrier Freq Measured Emissions Limit (dBpV/m) Margin (dB)
Frequency WiFi GSM (dBuV/m)
() i) () Peak Average Peak Average Peak Average
4092 2437 782 <54 / 74 54 >20 /
Band 25 + WiFi
WiFi ch06 + LTE ch26440
Measured Carrier Freq Carrier Freq Measured Emissions Limit (dBpV/m) Margin (dB)
Frequency WiFi GSM (dBuV/m)
() i) () Peak Average Peak Average Peak Average
1343 2437 1890 <44 / 74 54 >30 /
2984 2437 1890 <50 / 74 54 >24 /
Band 26 + WiFi
WiFi ch06 + LTE ch26890
Measured Carrier Freq Carrier Freq Measured Emissions Limit (dBpV/m) Margin (dB)
Frequency WiFi GSM (dBuV/m)
(i i) () Peak Average Peak Average Peak Average
4040 2437 834 <54 / 74 54 >20 /
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TEST REPORT
FCC Part 15.247
N e m ko Report no.: 433049-07-R00

FCC ID: 2A24D-DHU4

IC: 27803-DHU4
Band 02: GSM1900 / WCDMA 1900 / LTE
RBW 100 kHz Marker 1 [T1] RBW 100 kHz Marker 1 [T1]
VBW 300 kHz 24.28 dBuv/m VBW 300 kHz 28.48 dBuv/m
Ref 100 dBpV/m Att  10dB SWT 100 ms 998.448000000 MHz Ref 100 dBuv/m Att 10 dB SWT 100 ms 149.892000000 MHz
L|MIT CHEGK PASS LIMIT CHEGK PASS
o
= H
,
‘ N , I
TN o AL
L AL ot M PR
WW w'
0 0

Start 30 MHz 97 MHz/ Stop 1 GHz Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 23.SEP.2021 11:03:21 Date: 23.SEP.2021 11:05:10

30-1000MHz, WiFi ch06 11g 6M + GSM1900 ch680 VP HP
RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1[T1]
VBW 3 MHz 63.56 dBuV/m VBW 3 MHz 53.16 dBuV/m
Ref 80 dBuV/m At 10dB SWT 15ms 1.961840000 GHz Ref 80 dBuV/m At 10dB SWT 15 ms 1.331760000 GHz
80 80
N [ A] N (Al
| L
VA
2 RV = 2 Rv
MAXH MAXH o

FCC158: n “.ﬂ‘ b i ‘ J&\/\WWW"”WM
R A Lo I s hulgpog

fuggtitan | s l TS s
“! E— e AT P VAL AY, S
o Ny e
20 20
Start 1 GHz 220 MHz/ Stop 3.2 GHz Start 1 GHz 220 MHz/ Stop 3.2 GHz

Date: 21.SEP.2021 17:29:32 Date: 21.SEP.2021 17:31:44

1000-3200MHz, WiFi ch06 11b 1M + GSM1900 ch680 VP HP
MARKER 1 RBW 1 MHz Marker 1 [T1]
1.33196 CHz VBW 3 MHz 53.48 dBiV/m
Ref 80 dBV/m At 10dB SWT 10 ms 1.331960000 GHz
80
[ LA
L

T T Y YT TN e Ny
A vl i
20
Center 1.332 GHz 5 MHz/

Span 50 MHz

Date: 21.SEP.2021 17:46:57

1332MHz, WiFi ch06 11b 1M + GSM1900 ch680, (Max: HP ), Pk
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MARKER 1 RBW 1 MHz Marker 1 [T1]
1.33652 CHz VBW 3 MHz 54.25 dBpV/m
Ref 80 dBV/m At 10dB SWT 10 ms 1.336520000 GHz
80
[ LA
B |
VA

|

, \ ”
|

T L P T
il o " iy s
20
Center 1.332 GHz 5 MHz/ Span 50 MHz

Date: 21.SEP.2021 17:47:49

1332MHz, WiFi ch06 11g 6M + GSM1900 ch680, (Max: HP ), Pk

MARKER 1 RBW 1 MHz Marker 1 [T1]
1.33544 CGHz VBW 3 MHz 54.48 dBiV/m
Ref 80 dBuV/m At 10dB SWT 10 ms 1.335440000 GHz

80

e ]

b \"mmw‘ ‘WWWM Ao

20

Center 1.332 GHz 5 MHz/ Span 50 MHz

Date: 21.SEP.2021 17:49:16

1332MHz, WiFi ch06 11n MCS0 + GSM1900 ch680, (Max: HP), Pk

MARKER 1 RBW 1 MHz Marker 1 [T1]
1.327512821 CHz VBW 3 MHz 50.28 dBiV/m
Ref 82 dBuV/m At 10dB SWT 2.5ms 1.327512821 GHz

T T b bbb

Center 1.327560897 GHz 1 MHz/ Span 10 MHz

Date: 16.SEP.2021 12:08:15

1327MHz, BT GFSK ch38 + GSM1900 ch680, (Max: VP), P k

Nemko Scandinavia

MARKER 1

TEST REPORT
FCC Part 15.247

Report no.: 433049-07-R00
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RBW 1 MHz Marker 1 [T1]
1.3352 GHz VBW 3 MHz 47.37 dBuV/m
Ref 80 dBuV/m At 10dB SWT 10ms 1.335200000 GHz
80
I (Al
L
A
TOF
o8
" AT Bl il
20
Center 1.332 GHz 5MHz/ Span 50 MHz
Date: 21.SEP.2021 17:48:06
Av
MARKER 1 RBW 1 MHz Marker 1 [T1]
1.33436 GHz VBW 3 MHz 47.32 dBuV/m
Ref 80 dBuV/m At 10dB SWT 10 ms 1.334360000 GHz
80
I (Al
L
TOF
1
WWMW’M“" \ o8
sance eyl ”.f \'u. ol Vb sl
vy W
20
Center 1.332 GHz 5MHz/ Span 50 MHz
Date: 21.SEP.2021 17:48:50
Av
MARKER 1 RBW 1 MHz Marker 1 [T1]
1.32766 GHz VBW 3 MHz 43.03 dBpV/m
Ref 80 dBuV/m At 10dB SWT 10 ms 1.327660000 GHz
80
I (Al

Pl

Lot i T T T Y
LA - e " LAl 1

20

Center 1.3275 GHz 1 MHz/ Span 10 MHz

Date: 21.SEP.2021 17:53:06

1327.5MHz, BLE ch19 + GSM1900 ch680, (Max: HP), P k
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Band 4: WCDMA 1800 / LTE

RBW 100 kHz

Marker 1 [T1] RBW 100 kHz Marker 1 [T1]
VBW 300 kHz dBpv/m VBW 300 kHz 27.99 dBpV/m
Ref 80 dBuv/m Att 20 dB SWT 100 ms 14000000 MHz Ref 80 dBuv/m Attt 20 dB SWT 100 ms 149.892000000 MHz
) 80
LIMIT CHEGK PASS LIMIT CHEGK PASS
1 pg
o
TOF
e e
eccisa2de Fccls2de
OF
L 1
I P l bl
i i n‘/ ‘ FNWWW
Wv‘- T
o o
Start 30 MHz 97 MHz/ Stop 1 GHz Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 23.SEP.2021 11:12:59 Date: 23.SEP.2021 11:14:47
30-1000MHz, WiFi ch06 11g 6M + LTE ch20175 VP HP
MARKER 1 RBW 1 MHz Marker 1 [T1] MARKER 1 RBW 1 MHz Marker 1 [T1]
140. 0040064 NHz VBW 3 MHz 68.17 dBuV/m 140. 0040064 NHz VBW 3 MHz 63.71 dBpv/m
Ref 80 dBuv/m Att 10 dB SWT 15 ms 2.136640000 GHz Ref 80 dBuv/m Att 10dB SWT 15 ms 1.738240000 GHz
80 80
I LA I (Al
L L
VA
2 Ry 2Ry
MAXH 'ﬂj MAXH o
alloa ol P I S
T Ll el B
¥ w T P T Y
L b w
M sl o
\ by Al il e A
e " e [l
i LT
20 20
Start 1 GHz 240 MHz/ Stop 3.4 GHz Start 1 GHz 240 MHz/ Stop 3.4 GHz

Date: 21.SEP.2021 16:38:48

1000-3400MHz, WiFi ch06 11b 1M + LTE ch20250 VP

Nemko Scandinavia
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Band 5: GSM 850 / LTE

RBW 100 kHz er1[T1]
VBW 300 kHz 28.16 dBuV/m
Ref 100 dBuv/m At 25dB SWT 80 ms 818.600800000 MHz
00
LIMIT CHEGK PASS
1P
o]
Fcc1dado
L j
P T
\ J . L o m i
i i
u/) -
[ 104
0
Start 30 MHz 79.4 MHz/ Stop 824 MHz
Date: 17.SEP.2021 12:29:53
30-824MHz, WiFi ch06 11b 1M + GSM850 ch192 VP
RBW 100 kHz Marker 1 [T1]
VBW 300 kHz 35.42 dBpV/m
Ref 100 dBuV/m Attt 25dB SWT 80 ms 38.892800000 MHz
100
[ A]
£ccidado
7
1l
h i
| L Ll
L MM)
o
o
Start 30 MHz 79.4 MHz/ Stop 824 MHz
Date: 17.SEP.2021 12:53:41
30-824MHz, WiFi ch06 11g 6M + GSM850 ch192 VP
RBW 100 kHz Marker 1 [T1]
VBW 300 kHz 62.61 dBuV/m
Ref 100 dBuV/m Attt 25dB SWT 20 ms 875.878000000 MHz
100
[ A]
1
FCC152d9
it T Wesaeialh P 7 prTymRETTE
y
]
Start 849 MHz 15.1 MHz/ Stop 1 GHz

Date: 17.SEP.2021 12:37:27

849-1000MHz, WiFi ch06 11b 1M + GSM850 ch192 VP
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RBW 100 kHz Marker 1 [T1]
VBW 300 kHz 29.15 dBpV/m
Ref 100 dBuv/m At 25dB SWT 80 ms 149.735200000 MHz
100
LMIT CHEGK  PASS
TOF
O
Fccagads
1
Lot i
[ © bbb il
,\‘ )
i
o
Center 427 MHz 79.4 MHz/ Span 794 MHz
Date: 17.SEP.2021 12:31:48
RBW 100 kHz Marker 1 [T1]
VBW 300 kHz 28.37 dBpV/m
Ref 100 dBpv/m Au 2508 SWT 80 ms 150.052800000 MHz
100
(Al
TOF
0B
eccidado c
1
ok sl
NP Y
| kil "
!
\ il
AW
o
Start 30 MHz 79.4 MHz/ Stop 824 MHz
Date: 17.SEP.2021 12:55:36
RBW 100 kHz Marker 1 [T1]
VBW 300 kHz 38.87 dBPV/m
Ref 100 dBpv/m Au 2508 SWT 20 ms 876.059200000 MHz
100
(Al
TOF
0B
Ecc152d9 1 c
m
T ) FTORTI WY TSR PR FAPRTY T ; Ty
o
Start 849 MHz 15.1 MHz/ Stop 1 GHz

Date: 17.SEP.2021 12:39:22

HP
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FCC ID: 2A24D-DHU4

IC: 27803-DHU4

RBW 100 kHz Marker 1 [T1] RBW 100 kHz Marker 1 [T1]
VBW 300 kHz 62.83 dBuV/m VBW 300 kHz 39.08 dBuV/m
Ref 100 dBuV/m Attt 25dB SWT 20 ms 875.938400000 MHz Ref 100 dBuVv/m Att 25dB SWT 20 ms 875.998800000 MHz
100 100
L] LA
e T
Vot e
- ror
p
-
ECC152d9 ; Ecc15200 1
AP P ¥R R PP ¥ PRSP Oy o o qgo——————i TRWPPRTY PR TP ITTY P T e L
o o
Start 849 MHz 15.1 MHz/ Stop 1 GHz Start 849 MHz 15.1 MHz/ Stop 1 GHz
Date: 17.SEP.2021 12:49:17 Date: 17.SEP.2021 12:51:11
849-1000MHz, WiFi ch06 11g 6M + GSM850 ch192 VP HP
MARKER 1 RBW 1 MHz Marker 1 [T1] MARKER 1 RBW 1 MHz Marker 1 [T1]
33.75336538 NHz VBW 3 MHz 50.87 dBuV/m 33.75336538 NHz VBW 3 MHz 55.44 dBpvV/m
Ref 80 dByvim A 10d8 SWT 25ms 2435000000 GHz Ref 80 dByvim At 10dB SWT 25 ms 2435000000 GHz
80 80
F L] r LA
L L
2 m e
MXH ° NAXH ror
i
1
IRl T AR u o
[yttt ‘ : ks
FCC15A) n allgiy FCC15A Il
MM' JWWI Lpscion I L N
[ et [ et
W/Wmm«ww'»\/'\v V\(\MW PR aNaY
I A
e e P
20 20
Start 1 GHz 350 MHz/ Stop 4.5 GHz

Start 1 GHz 350 MHz/ Stop 4.5 GHz

Date: 21.SEP.2021 17:06:35 Date: 21.SEP.2021 17:08:36

1000-4500MHz, WiFi ch06 11b 1M + GSM850 ch192 VP HP
RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 47.28 dBuV/m VBW 3 MHz 47.92 dBuVv/m
Ref 82 dBuV/im At 10dB SWT 25 ms 4619200000 GHz Ref 82 dBuv/m At 10dB SWT 25ms 4.833600000 GHz
| |
| [ A] L (Al
1 PK
L L
2 R 2 R
MAXH E MAXH Tor

I

| N " ,‘%Lw,#:rm"n“w L W‘W‘W IAWM “‘,N‘Jw“ A
— bish | |t ey i

7 Y oy i
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1000-5000MHz, BT GFSK ch38 + GSM850 ch192 VP HP
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Band 7: LTE 2600

RBW 100 kHz Marker 1 [T1]
VBW 300 kHz 27.64 dBpV/m
Ref 80 dBuV/m At 20dB SWT 100 ms 998.060000000 MHz
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T
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1
rocloals
0
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 23.SEP.2021 11:18:55

30-1000MHz, WiFi ch06 11g 6M + LTE ch21100 VP

RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 102.89 dBpV/m
Ref 117 dBuV/m At 10dB SWT 20 ms 2.538400000 GHz
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Start 1 GHz 300 MHz/ Stop 4 GHz

Date: 16.SEP.2021 13:43:58

1000-4000MHz, WiFi ch06 11g 6M + LTE ch21100 VP

RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 102.52 dBuV/m
Ref 117 dBuV/m Att  10dB SWT 20 ms 2.538400000 GHz
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Start 1 GHz 300 MHz/ Stop 4 GHz

Date: 16.SEP.2021 13:38:18

1000-4000MHz, BT GFSK ch38 + LTE ch21100 VP
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RBW 100 kHz Marker 1 [T1]
VBW 300 kHz 27.51 dBpV/m
Ref 80 dBuV/m At 20dB SWT 100 ms 850.232000000 MHz
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LIMIT CHEGK PASS
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Date: 23.SEP.2021 11:20:43
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Ref 117 dBuv/m

97 MHz/ Stop 1 GHz
RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 97.28 dBuV/m
At 10dB SWT 20 ms 2.538400000 GHz

" nmnﬂk N
FCC15A | Py o
M-/J—
N\/le\ m
.
Start 1 GHz 300 MHz/ Stop 4 GHz
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Ref 117 dBuVv/m Att 10 dB SWT 20 ms 2.538400000 GHz
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FCC Part 15.247
N e m ko Report no.: 433049-07-R00

FCC ID: 2A24D-DHU4
IC: 27803-DHU4

Band 12: LTE

MARKER 1 RBW 1 MHz Marker 1 [T1] MARKER 1 RBW 1 MHz Marker 1 [T1]
96.15961538 MHz VBW 3 MHz 54.51 dBpV/m 96.15961538 MHz VBW 3 MHz 56.08 dBUV/m
Ref 80 dBuv/im At 15dB SWT 25 ms 4.409000000 GHz Ref 80 dBpv/m Att 15 dB SWT 25 ms 2.435000000 GHz
80 80
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Start 1 GHz 350 MHz/ Stop 4.5 GHz Start 1GHz 350 MHz/ Stop 4.5 GHz

Date: 21.SEP.2021 15:35:25 Date: 21.SEP.2021 15:37:16

1000-4500MHz, WiFi ch06 11b 1M + LTE ch23070 VP HP
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Band 13: LTE

RBW 100 kHz Marker 1 [T1]
VBW 300 kHz 89.85 dBpV/m
Ref 120 dBuV/m At 20dB SWT 100 ms 780.004000000 MHz
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Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 23.SEP.2021 13:29:15
30-1000MHz, WiFi ch06 11b 1M + LTE ch23230 VP
MARKER 1 RBW 1 MHz Marker 1 [T1]
83.99839744 NHz VBW 3 MHz 53.47 dBuV/m
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Start 1 GHz 350 MHz/ Stop 4.5 GHz

Date: 21.SEP.2021 15:26:30

1000-4500MHz, WiFi ch06 11b 1M + LTE ch23230 VP
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Ref 120 dBuV/m

At 20dB

RBW 100 kHz
VBW 300 kHz
SWT 100 ms
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Band 25: LTE

RBW 100 kHz Marker 1 [T1] RBW 100 kHz Marker 1 [T1]
VBW 300 kHz 26.68 dBuV/m VBW 300 kHz 28.12 dBpV/m
Ref 80 dBuv/m Att 20 dB SWT 100 ms 985.644000000 MHz Ref 80 dBuv/m Att  20dB SWT 100 ms 149.892000000 MHz
B %
LIMIT CHEGK PASS LMIT CHEGK PASS
1 P
Tor
I |
ecclsade eccfsz2de
o
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, i i \ I ) L
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Start 30 MHz 97 MHz/ Stop 1 GHz Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 23.SEP.2021 11:24:06 Date: 23.SEP.2021 11:25:55
30-1000MHz, WiFi ch06 11g 6M + LTE ch26390 VP HP
MARKER 1 RBW 1 MHz Marker 1 [T1] MARKER 1 RBW 1 MHz Marker 1 [T1]
136. 4836538 NHz VBW 3 MHz 67.48 dBuV/m 136. 4836538 NHz VBW 3 MHz 55.28 dBuV/m
Ref 80 dBuv/m Att  10dB SWT 15ms 1.966720000 GHz Ref 80 dBuv/m Att 10 dB SWT 15 ms 2.436160000 GHz
80 80
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Start 1 GHz 240 MHz/ Stop 3.4 GHz Start 1 GHz 240 MHz/ Stop 3.4 GHz
Date: 21.SEP.2021 16:30:50 Date: 21.SEP.2021 16:32:41
1000-3400MHz, WiFi ch06 11b 1M + LTE ch26440 VP HP
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Band 26: LTE

RBW 100 kHz Marker 1 [T1] RBW 100 kHz Marker 1 [T1]
VBW 300 kHz 90.55 dBuv/m VBW 300 kHz 102.19 dBpv/m
Ref 120 dBuv/m Att 20 dB SWT 100 ms 830.444000000 MHz Ref 120 dBpv/m Att  20dB SWT 100 ms 836.264000000 MHz
120 Offset 10 dB 120 Offset 10de
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Start 30 MHz 97 MHz/ Stop 1 GHz Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 23.SEP.2021 13:21:20 Date: 23.SEP.2021 13:23:08
30-1000MHz, WiFi ch06 11g 6M + LTE ch26875 VP HP
MARKER 1 RBW 1 MHz Marker 1 [T1] MARKER 1 RBW 1 MHz Marker 1 [T1]
1.430128205 NHz VBW 3 MHz 54.10 dBpV/m 1.430128205 NHz VBW 3 MHz 55.49 dBuv/m
Ref 80 dBuv/m Att 15dB SWT 25 ms 4.381000000 GHz Ref 80 dBuv/m Att  15dB SWT 25 ms 2.435000000 GHz
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Start 1 GHz 350 MHz/ Stop 4.5 GHz Start 1 GHz 350 MHz/ Stop 4.5 GHz
Date: 21.SEP.2021 15:20:10 Date: 21.SEP.2021 15:22:24
1000-4500MHz, WiFi ch06 11b 1M + LTE ch26890 VP HP
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4 Measurement Uncertainty

TEST REPORT

FCC Part 15.247

Report no.: 433049-07-R00
FCC ID: 2A24D-DHU4

IC: 27803-DHU4

Measurement Uncertainty Values

Test Item Uncertainty
Output Power 0.5 dB
Power Spectral Density 0.5 dB
Out of Band Emissions, Conducted <3.6 GHz +0.6 dB
>3.6 GHz +0.9dB
Spurious Emissions, Radiated <1GHz +2.5dB
>1GHz +2.2dB
Emission Bandwidth 4 %
Power Line Conducted Emissions +2.9/-4.1dB
Spectrum Mask Measurements Frequency 5%
Amplitude +1.0dB
Frequency Error +0.6 ppm
Temperature Uncertainty +1°C

All uncertainty values are expanded standard uncertainty to give a confidence level of 95%, based on coverage factor k=2
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5 LIST OF TEST EQUIPMENT

To facilitate inclusion on each page of the test equipment used for related tests, each item of test equipment and ancillaries are identified
(numbered) by the Test Laboratory.

No. | Model number Description Manufacturer Ref. no. Cal. date Cal. Due
1 ESU40 Measuring Receiver Rohde & Schwarz LR 1639 2021-02 2022-02
2 6810-17B Attenuator Suhner LR 1669 2021-08 2022-08
3 N0324415 BandStop Filter (2.4GHz) Microwave Circuits LR 1760 Ccou
4 WLK5-1100-1485-7000-40SS Low Pass Filter (1GHz) Wainwright Inst. LR 1761 cou
5 317 Preamplifier Sonoma Inst. LR 1687 2021-08 2022-08
6 8449A Pre-amplifier Hewlett Packard LR 1322 2021-08 2022-08
7 3115 Horn Antenna EMCO LR 1330 N/A
8 3117-PA Horn Antenna +PreAmp EMCO LR 1717 2021-08 2022-08
9 Model 638 Antenna Horn Narda LR 1480 N/A
10 | ST18/SMA/N/36 RF Cable Suhner LR 1627 cou
Note: COU — calibrate on use; N/A — Not Applicable
The software listed below has been used for one or more tests.
No. Manufacturer Name Version Comment
1 Rohde & Schwarz EMC32 10.50.10 EMC test software
2 Nemko AS RSPlot 1.0.8.0 Screenshots from R&S Spectrum Analyzers

Nemko Scandinavia Page 21 (22)



TEST REPORT
FCC Part 15.247

=

( : Report no.: 433049-07-R00

( Nemko :

A 4 FCC ID: 2A24D-DHU4
e IC: 27803-DHU4

6 BLOCK DIAGRAM

6.1 Test Site Radiated Emission

Anechoic Chamber

Antenna /

H=1-4m
EUT

Non-conducting
support on Turntable,

H=0.8m Ground Plane

Test Receiver

Shielded Room

This test setup is used for all radiated emissions tests. For frequencies below 30 MHz the measuring distance is 10m, for all other
frequencies it is 3m or 1m. Emissions above 1 GHz are measured with a Spectrum Analyzer and Horn Antenna. For measurements
above 18 GHz the test receiver is moved inside the anechoic chamber and located next to the antenna to minimize the cable loss. All
measurements at 1GHz and above were performed with turntable height 1.5m and with the ground plane covered by absorbers. A pre-
amplifier is used for all measurements above 30 MHz, and High-Pass or Band-Pass filter is used for all harmonics.
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