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Figure 84 - Static - Core 0 - /4 DQPSK/2DH5 - 2402 MHz -
Band Edge Frequency 2400.0 MHz
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Figure 85 - Static - Core 0 - 8-DPSK/3DHS5 - 2402 MHz -
Band Edge Frequency 2400.0 MHz
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Figure 86 - Hopping - Core 0 - GFSK/DHS5 - Band Edge Frequency 2400.0 MHz
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Figure 87 - Hopping - Core O - /4 DQPSK/2DH5 - Band Edge Frequency 2400.0 MHz
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Figure 88 - Hopping - Core 0 - 8-DPSK/3DH5 - Band Edge Frequency 2400.0 MHz
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Mode Modulation Core Packet Type Tx Frequency | Band Edge Level (dBc)
(MHz) Frequency
(MHz)
Static GFSK 1 DH5 2402 2400.0 -65.00
Static /4 DQPSK 1 2DH5 2402 2400.0 -61.97
Static 8-DPSK 1 3DH5 2402 2400.0 -62.35
Hopping GFSK 1 DH5 2402 2400.0 -68.04
Hopping /4 DQPSK 1 2DH5 2402 2400.0 -64.60
Hopping 8-DPSK 1 3DH5 2402 2400.0 -67.30

Table 43 - Authorised Band Edge Results
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Figure 89 - Static - Core 1 - GFSK/DH5 - 2402 MHz - Band Edge Frequency 2400.0 MHz
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Figure 90 - Static - Core 1 - /4 DQPSK/2DH5 - 2402 MHz -

Band Edge Frequency 2400.0 MHz
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Figure 91 - Static - Core 1 - 8-DPSK/3DHS5 - 2402 MHz -
Band Edge Frequency 2400.0 MHz
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Figure 92 - Hopping - Core 1 - GFSK/DHS5 - Band Edge Frequency 2400.0 MHz
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Figure 93 - Hopping - Core 1 - /4 DQPSK/2DH5 - Band Edge Frequency 2400.0 MHz
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Figure 94 - Hopping - Core 1 - 8-DPSK/3DH5 - Band Edge Frequency 2400.0 MHz
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Mode Modulation Core Packet Tx Frequency | Band Edge Level (dBc)
Type (MHz) Frequency
(MHz)
Static GFSK 0-1 DH5 2402 2400.0 -62.22
Static /4 DQPSK 0-1 2DH5 2402 2400.0 -66.98
Static 8-DPSK 0-1 3DH5 2402 2400.0 -66.91
Hopping GFSK 0-1 DH5 2402 2400.0 -62.86
Hopping /4 DQPSK 0-1 2DH5 2402 2400.0 -71.49
Hopping 8-DPSK 0-1 3DH5 2402 2400.0 -68.90

Table 44 - MIMO 2TX Authorised Band Edge Results
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Figure 95 - Static - Core 0-1- GFSK/DH5 - 2402 MHz -

Band Edge Frequency 2400.0 MHz
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Figure 96 - Static - Core 0-1- /4 DQPSK/2DHS5 - 2402 MHz -
Band Edge Frequency 2400.0 MHz
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Figure 97 - Static Core 0-1- 8-DPSK/3DHS5 - 2402 MHz -
Band Edge Frequency 2400.0 MHz

COMMERCIAL-IN-CONFIDENCE Page 78 of 140



Document 75948987-09 Issue 01
COMMERCIAL-IN-CONFIDENCE

Ref 130.0dBuvim Attenuation 10dB
7 Fijerew 208 Sweep Count 10000
Marker 1 2400.000 MHz 51.03 dBuv/m T Pk Tace
w—  Marker 2 2457.060 MHz 113.89 dBuv/m SRR
A Matker 3v57:060'MHz -62.86 dBc (51.03 dBuv/m) 2
P-20dB
80—
70—
60—
3
Start 2315.0 MHz Cemer‘ZM)DDMHz ‘ Stop 2485. DMHz‘
REW 100kHz VEW 300kHz Sweep 1.700 ms (1001 pts)

Figure 98 - Hopping - Core 0-1- GFSK/DH5 - Band Edge Frequency 2400.0 MHz
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Figure 99 - Hopping - Core 0-1- r/4 DQPSK/2DH5 - Band Edge Frequency 2400.0 MHz
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Figure 100 - Hopping - Core 0-1- 8-DPSK/3DH5 - Band Edge Frequency 2400.0 MHz
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2.6.7

FCC 47 CFR Part 15, Limit Clause 15.247 (d)

20 dB below the fundamental measured in a 100 kHz bandwidth using a peak detector. If the
transmitter complies with the conducted power limits, based on the use of RMS averaging over a
time interval, the attenuation required shall be 30 dB below the fundamental instead of 20 dB.

ISED RSS-247, Limit Clause 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement, provided that the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the conducted
power limits based on the use of root-mean-square averaging over a time interval, as permitted
under Section 5.4(4), the attenuation required shall be 30 dB instead of 20 dB. Attenuation below
the general field strength limits specified in RSS-Gen is not required.

Test Location and Test Equipment Used

This test was carried out in RF Chamber 11.

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
EMI Test Receiver Rohde & Schwarz ESwW44 5084 12 28-Nov-2020
EmX Emissions Software | TUV SUD EmX 5125 - Software
Screened Room (11) Rainford Rainforf 5136 36 01-Nov-2021
Mast Maturo TAM 4.0-P 5158 - TU
Mast and Turntable
Controller Maturo Maturo NCD 5159 - TU
Turntable Maturo TT 15WF 5160 - TU
Horn Antenna (1-10GHz) | Schwarzbeck BBHA 9120 B 5215 12 10-Mar-2021
Thermo-Hygro-Barometer | PCE Instruments PCE-THB-40 5475 12 17-Mar-2021
Attenuator 5W 10dB DC- AT40A-4041-D18-
18GHz Aaren 10 5494 12 14-Apr-2021
MWX221-
2m SMA Cable Junkosha 02000AMSAMS/A 5518 12 01-Apr-2021
MWX221-
8m N Type Cable Junkosha 08000NMSNMS/B 5522 12 24-Mar-2021
Table 45

TU - Traceability Unscheduled
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2.7
271

2.7.2

2.7.3

274

275

2.7.6

Restricted Band Edges
Specification Reference

FCC 47 CFR Part 15C, Clause 15.205
ISED RSS-GEN, Clause 8.10

Equipment Under Test and Modification State
A2338, S/N: C02CX02PQC36 - Modification State 0
Date of Test

04-August-2020 to 09-September-2020

Test Method

This test was performed in accordance with ANSI C63.10, clause 6.10.5.

Plots for average measurements were taken in accordance with ANSI C63.10, clause 4.1.4.2.5.
These are shown for information purposes and were used to determine the worst-case
measurement point. Final average measurements were then taken in accordance with ANSI
C63.10, clause 4.1.4.2.2 to obtain the measurement result recorded in the test results tables.

The following conversion can be applied to convert from dBuV/m to pv/m:
107(Field Strength in dBuV/m/20).

Environmental Conditions

Ambient Temperature 20.9-23.5°C
Relative Humidity 34.4-60.1 %

Test Results

2.4 GHz Bluetooth (FHSS)

iPA
Mode Modulation | Core Packet Tx Band Edge | Peak Level | Average
Type Frequency Frequency (dBuv/m) Level
(MHz) (MHz) (dBpv/m)
Static GFSK 0 DH5 2402 2390.0 54.38 39.49
Static /4 DQPSK | 0 2DH5 2402 2390.0 53.73 39.41
Static 8-DPSK 0 3DH5 2402 2390.0 53.93 39.38
Static GFSK 0 DH5 2480 2483.5 52.87 39.82
Static /4 DQPSK | 0 2DH5 2480 2483.5 53.48 41.38
Static 8-DPSK 0 3DH5 2480 2483.5 53.21 41.37

Table 46 - Restricted Band Edge Results
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Figure 101 - Core 0 - GFSK/DHS5 - 2402 MHz - Band Edge Frequency 2390.0 MHz
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Figure 102 - Core O - /4 DQPSKI/2DHS5 - 2402 MHz - Band Edge Frequency 2390.0 MHz
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Figure 103 - Core O - 8-DPSK/3DHS5 -

2402 MHz Band Edge Frequency 2390.0 MHz
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Figure 104 - Core 0 - GFSK/DHS5 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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Figure 105 - Core O - m/4 DQPSK/2DHS5 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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Figure 106 - Core 0 - 8-DPSK/3DH5 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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Mode Modulation | Core Packet Tx Band Edge | Peak Level | Average
Type Frequency Frequency (dBuv/m) Level
(MHz) (MHz) (dBuv/m)
Static GFSK 1 DH5 2402 2390.0 53.60 39.45
Static 4 DQPSK | 1 2DH5 2402 2390.0 54.59 39.36
Static 8-DPSK 1 3DH5 2402 2390.0 54.23 39.35
Static GFSK 1 DH5 2480 2483.5 55.61 41.80
Static /4 DQPSK | 1 2DH5 2480 2483.5 53.05 40.89
Static 8-DPSK 1 3DH5 2480 2483.5 52.56 40.84

Table 47 - Restricted Band Edge Results

Ref 120.0dBuvim Attenuation 108
Filter B/ -3d8 Sweep Count 1000 (pk) /1 (c2v)
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Figure 107 - Core 1 - GFSK/DH5 - 2402 MHz - Band Edge Frequency 2390.0 MHz
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Figure 108 - Core 1 - /4 DQPSK/2DH5 - 2402 MHz - Band Edge Frequency 2390.0 MHz
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Figure 109 - Core 1 - 8-DPSK/3DH5 - 2402 MHz Band Edge Frequency 2390.0 MHz
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Figure 110 - Core 1 - GFSK/DHS5 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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Figure 111 - Core 1 - /4 DQPSKI/2DHS5 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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Figure 112 - Core 1 - 8-DPSK/3DHS5 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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Mode Modulation | Core Packet Tx Band Edge | Peak Level | Average
Type Frequency Frequency (dBuv/m) Level
(MHz) (MHz) (dBuv/m)
Static GFSK 0-1 DH5 2402 2390.0 53.21 39.36
Static m/4 DQPSK | 0-1 2DH5 2402 2390.0 53.58 39.42
Static 8-DPSK 0-1 3DH5 2402 2390.0 53.55 39.39
Static GFSK 0-1 DH5 2480 2483.5 52.74 40.89
Static m/4 DQPSK | 0-1 2DH5 2480 2483.5 52.68 40.79
Static 8-DPSK 0-1 3DH5 2480 2483.5 52.85 40.80

Table 48 - MIMO 2Tx Restricted Band Edge Results

Ref 120.0dBuvim Attenuation 10dB
Filter B -3dB Sweep Count 1000 (pk) /1 (cav)

Marker 1 2390.000 MHz 51.41 dBuv/m o B
w—| Marker 2 2374.240 MHz 53.21 dBuv/m e
Marker 3 2390.000 MHz 39.36 dBuv/m

n— — Marker 4 2389.240 MHz 39.36 dBuv/m

y %)

T T 1
Start 2370.0 MHz Center 2390.0 MHz Stop 2410.0MHz
RBW TMHz VBW3MHz Swieep 1.010 ms (1001 pis)

Figure 113 - Core 0-1- GFSK/DHS5 - 2402 MHz - Band Edge Frequency 2390.0 MHz
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__Ref1200dBuvim Attenuztion 1048
7 Fijerew 208 Sweep Count 1000 (oK) /1 (cav)
Marker 12390.000 MHz 51.20 dBuv/m — Peak Trace
— Average (CISPR)
w-| Marker 2 2386.600 MHz 53.58 dBuv/m o
Marker 3 2390.000 MHz 39.42 dBuv/m
10|
10|
o]
80—
dBuvim
70—
60—
540 dBuvim 2
Lt bt o o sl R bt | Mropiiniae/
s0-] ! \
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T T 1
Start 2370.0 MHz Center 2330.0 MHz Stop 2410.0MHz
REW/ 1MHz VEW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 114 - Core 0-1- /4 DQPSK/2DH5 - 2402 MHz - Band Edge Frequency 2390.0 MHz

13— Ref 120.0dBuvim Attenuation 10dB
Filter B/ -3dB. Sweep Count 1000 (pk) /1 (cav)
Marker 1 2390.000 MHz 51.24 dBuv/m — Peak Trace
— huerage (015eR)
@ Marker 2 2375.720 MHz 53.55 dBuv/m S e
Marker 3 2390.000 MHz 39.39 dBuv/m
10—
100—
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dBuvim
70|
o
540 dBuvim 2
: TGk
0]
3 L
0 *
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T T 1
Start 2370.0 MHz Center 2390.0 MHz Stop 2410.0MHz
RBW 1MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 115 - Core 0-1- 8-DPSK/3DHS5 - 2402 MHz Band Edge Frequency 2390.0 MHz
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__Ref1200dBuvim Attenuztion 1048
" Fijer e 548 Sweep Count 1000 (oK) /1 (cav)
Marker 1 2483.500 MHz 51.74 dBuv/m — Peak Trace
— Average (CISPR)
w-| Marker 2 2486.250 MHz 52.74 dBuv/im o

Marker 3 2483.500 MHz 40.83 dBuv/m

10—

540 dBuvim
I |
so—wmwwwwwwm | | f
’ 1
/ \
/ \ 5
ol N
0
T T 1
Start 2458.5 MHz Center 24835 MHz Stop 2508.5MHz
REW 1MHz VEW 3 MHz Sweep1.010 ms (1001 pts)

Figure 116 - Core 0-1- GFSK/DH5 - 2480 MHz - Band Edge Frequency 2483.5 MHz

Ref 120.0dBuvim Attenuation 10dB
7] Filer B 58 Sweep Count 1000 k) /1 (cav)
Marker 1 2483.500 MHz 50.56 dBuv/m — Peak Trace
w—| Marker 2 2486.900 MHz 52.68 dBuv/m e

Marker 3 2483.500 MHz 40.79 dBuv/m

10—

T T 1
Start 2458.5 MHz Center 24835 MHz Stop 25085 MHz

RBW 1MHz VBW 3 MHz Swieep 1.010 ms (1001 pis)

Figure 117 - Core 0-1- r/4 DQPSK/2DHS5 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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Ref 120.06Buvim Attenuztion 1048
Filter B/ -6dB Sweep Count 1000 pk) /1 (cav)

Marker 1 2483.500 MHz 51.01 dBuv/m
- Marker 2 2505.200 MHz 52.85 dBuv/m
Marker 3 2483.500 MHz 40.80 dBuv/m

130

10—

T T 1
Start 2458.5MHz Center 24835 MHz Stop 2508 5MHz

REV/ TMHz VB 3 MHz Sweep 1.010ms (1001 pis)

Figure 118 - Core 0-1- 8-DPSK/3DHS5 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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ePA
Mode Modulation | Core Packet TX Band Edge | Peak Level | Average

Type Frequency Frequency (dBpv/m) Level

(MHz) (MHz) (dBuv/m)
Static GFSK 0 DH5 2402 2390.0 57.10 39.85
Static /4 DQPSK | O 2DH5 2402 2390.0 55.50 40.45
Static 8-DPSK 0 3DH5 2402 2390.0 54.14 39.39
Static GFSK 0 DH5 2480 2483.5 57.19 43.27
Static /4 DQPSK | 0 2DH5 2480 2483.5 58.29 43.21
Static 8-DPSK 0 3DH5 2480 2483.5 57.71 43.26

Table 49 - Restricted Band Edge Results

Ref 1390 dBuVim
Filter B -3dB

Marker 1.2390.000 MHz 52.85 dBuV/m
- Marker 2 2387.600 MHz 57.10 dBuV/m
Marker 3 2390.000 MHz 39.85 dBuV/m
m— Marker 4 2389.960 MHz 39.85 dBuV/m

Attenuation 10dB
Sweep Count 3000 (pk) /1 (cav)

Lol

i
we &

T
Start 2370.0 MHz Center 23900 MHz
RBW 1MHz VBW 3 MHz

T 1
Stop 2410.0MHz
Swieep 1.010 ms (1001 pis)

Figure 119 - Core 0 - GFSK/DH5 - 2402 MHz - Band Edge Frequency 2390.0 MHz
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Ref 139.7 GBuVim
FilterBW-24B

Marker 12390.000 MHz 52.52 dBuV/m
w— - Marker 2 2384.440 MHz 55.50 dBuV/m
Marker 3 2390.000 MHz 40.42 dBuV/m
w—  Marker 4 2389.800 MHz 40.45 dBuV/m

Attenuation 1048
Sweep Count 3000 (pk) /1 (cav)

— Peak Trace
— Average (CISPR]
—— Peak Limit

— Average Limit

2
540 dBuVim *

Start 2370.0 MHz
REW/ TMHz

T 1
Stop 2410.0MHz
Sweep1.010 ms (1001 pts)

T
Center 2330.0 MHz
VEW 3 MHz

Figure 120 - Core O - /4 DQPSKI/2DHS5 - 2402 MHz - Band Edge Frequency 2390.0 MHz

Ref 1373 dBuVim
Filter B -3dB

Marker 1.2390.000 MHz 51.53 dBuV/m
- Marker 2 2388.360 MHz 54.14 dBuV/m
Marker 3 2390.000 MHz 39.38 dBuV/m
m— Marker 4 2389.840 MHz 39.39 dBuV/m

130—

Attenuation 10dB
Sweep Count 3000 (pk) /1 (cav)

— Peak Trace
— Average (CISFR)
—— Peak Limit

— Average Limit

10—
]
]
dBuV/m
]
-]
54.0 dBuVim 2
h P gt et SR ot At~ A A AT o

I B

Start 2370.0 MHz
RBW 1MHz

T 1
Stop 2410.0MHz
Swieep 1.010 ms (1001 pis)

T
Center 23900 MHz
VBW 3 MHz

Figure 121 - Core 0 - 8-DPSK/3DHS5 -
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Ref 139.8 GBuVim
Filter BW 648

Marker 1 2483.500 MHz 54.41 dBuV/m
m—  Marker 2 2488.800 MHz 57.19 dBuV/m
Marker 3 2483.500 MHz 43.27 dBuV/m

13—

10—

Attenuation 10dB
Sweep Count 3000 oK) /1 (cav)
— Peak Trace
= Average (CISPR)
— Peak Limit
— Average Limit

T
Start 24585 MHz Center 24835 MHz
RBW 1MHz VBW 3 MHz

T 1
Stop 2508 5MHz
Sweep 1,010 ms (1001 pts)

Figure 122 - Core 0 - GFSK/DH5 - 2480 MHz - Band Edge Frequency 2483.5 MHz

Ref 1333 dBuVim
Filter BW-54B

Marker 1 2483.500 MHz 55.54 dBuV/m
- Marker 2 2488.400 MHz 58.29 dBuV/m
Marker 3 2483.500 MHz 43.21 dBuV/m

10—

Atenuation 10dB
Sweep Count 3000 ok /1 (cav)

= Peak Trace

— Average (CISPR)

— Peak Limit

— Average Limit

T
Start 2452.5 MHz Center 24835 MHz
RBW TMHz VBW3MHz

T 1
Stop 2508 5MHz
Sweep 1.010ms (1001 pts)

Figure 123 - Core 0 - m/4 DQPSK/2DHS5 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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Ref 1326 dBuVim Attenuztion 104B
Filter BW-64B Sweep Count 3000 (pk) /1 (cav)

Marker 1 2483.500 MHz 54.90 dBuV/m
w— - Marker 2 2488.150 MHz 57.71 dBuV/m
Marker 3 2483.500 MHz 43.26 dBuV/m

130—

10—

T T 1
Start 24565 MHz Center 24835 MHz Stop 2508 5MHz
REV/ 1MHz VB3 MHz Sweep1.010 ms (1001 pts)

Figure 124 - Core 0 - 8-DPSK/3DH5 - 2480 MHz - Band Edge Frequency 2483.5 MHz

COMMERCIAL-IN-CONFIDENCE Page 97 of 140



Document 75948987-09 Issue 01
COMMERCIAL-IN-CONFIDENCE

Mode Modulation | Core Packet Tx Band Edge | Peak Level | Average
Type Frequency Frequency (dBuv/m) Level
(MHz) (MHz) (dBuv/m)
Static GFSK 1 DH5 2402 2390.0 56.78 39.84
Static 4 DQPSK | 1 2DH5 2402 2390.0 53.75 40.00
Static 8-DPSK 1 3DH5 2402 2390.0 53.72 40.11
Static GFSK 1 DH5 2480 2483.5 57.87 44.04
Static /4 DQPSK | 1 2DH5 2480 2483.5 56.89 42.87
Static 8-DPSK 1 3DH5 2480 2483.5 56.41 42.80

Table 50 - Restricted Band Edge Results

Ref 124.0dBuvim Attenuation 108
Filter B/ -3dB Sweep Count 1000 (pk) /1 cav)

Marker 1 2390.000 MHz 55.75 dBuv/m
w——Marker 2 2389.480 MHz 56.78 dBuv/m
Marker 3 2390.000 MHz 39.84 dBuv/m

10—

50—

T T 1
Start 2370.0 MHz Center 22500 MHz Stop 2410.0MHz
RBW MHz VBW 3 MHz Sweep1.010 ms (1001 pis)

Figure 125 - Core 1 - GFSK/DH5 - 2402 MHz - Band Edge Frequency 2390.0 MHz
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Ref 123.0dBuvim Attenuation 10dB
T Fijerew 208 Sweep Count 1000 (oK) /1 (cav)
Marker 1 2390.000 MHz 51.67 dBuv/m e
w-| Marker 2 2388.680 MHz 53.75 dBuv/im o
Marker 3 2390.000 MHz 39.98 dBuv/m
o~ Marker 4 2389.840 MHz 40.00 dBuv/m
80—
dBuvim
70—
60—
54,0 dBuvim
Start 2370.0 MHz Cemer‘ZJBODMHz ‘ StoDZMOOMHz‘
REW 1MHz VB 2 MHz Sweep 1.010 ms (1001 pts)

Figure 126 - Core 1 - /4 DQPSK/2DH5 - 2402 MHz - Band Edge Frequency 2390.0 MHz

Ref 126.8dBuvim Attenuation 10dB
" Fier B -208 Sweep Court 1000 (ok) 1 (cav)
Marker 1 2390.000 MHz 51.22 dBuv/m e i S
| Marker 2 2389.200 MHz 53.72 dBuv/m S e
Marker 3 2390.000 MHz 40.08 dBuv/m
m—  Marker 4 2389.800 MHz 40.11 dBuv/m
100—
dBuvim
50dBnim 2 n L [N PN n Ll
wmwwmwwmwwwmwwwlj E\)ﬂl Ulfw i R R
0] : /
I S R N
o]
3
0
Start 2370.0 MHz Cen(er;JBOOMHz ‘ 5(0924100MH1‘
RBW 1MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 127 - Core 1 - 8-DPSK/3DH5 - 2402 MHz Band Edge Frequency 2390.0 MHz
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12, e 120008wim Atienuztion 1098

FilterBW-64B

Sweep Count 1000 (pk) /1 (cav)
Marker 1 2483.500 MHz 54.56 dBuv/m e -
w-| Marker 2 2488.650 MHz 57.87 dBuv/im o

Marker 3 2483.500 MHz 44.03 dBuv/m
o~ Marker 4 2483.700 MHz 44.04 dBuv/m

T T 1
Start 24585 MHz Center 24835 MHz Stop 2508 5MHz

REV/ 1MHz VB3 MHz Sweep1.010 ms (1001 pts)

Figure 128 - Core 1 - GFSK/DHS5 - 2480 MHz - Band Edge Frequency 2483.5 MHz

13— Ref 130.0dBuvim Attenuation 10dB
Filter Bw/-6dB. Sweep Count 1000 (pk) /1 (cav)
Marker 1 2483.500 MHz 54.61 dBuv/m e i S
w—| Marker 2 2486.950 MHz 56.89 dBuv/m e

Marker 3 2483.500 MHz 42.87 dBuv/m

10—

(R
‘\ Wwwwwwwwmﬂwwmww

T T 1
Start 2458.5 MHz Center 24835 MHz Stop 25085 MHz

RBW 1MHz VBW 3 MHz Swieep 1.010 ms (1001 pis)

Figure 129 - Core 1 - /4 DQPSKI/2DHS5 - 2480 MHz - Band Edge Frequency 2483.5 MHz

COMMERCIAL-IN-CONFIDENCE Page 100 of 140



Document 75948987-09 Issue 01
COMMERCIAL-IN-CONFIDENCE

Ref 130.0dBuvim Attenuztion 104B
FilterBW-64B Sweep Count 1000 (pk) /1 (cav)

Marker 1 2483.500 MHz 54.23 dBuv/m
mw— Marker 2 2488.150 MHz 56.41 dBuv/m
Marker 3 2483.500 MHz 42.80 dBuv/m

130—

10—

T T 1
Start 24565 MHz Center 24835 MHz Stop 2508 5MHz
REV/ 1MHz VB3 MHz Sweep1.010 ms (1001 pts)

Figure 130 - Core 1 - 8-DPSK/3DH5 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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Mode Modulation | Core Packet Tx Band Edge | Peak Level | Average
Type Frequency Frequency (dBuv/m) Level
(MHz) (MHz) (dBuv/m)
Static GFSK 0-1 DH5 2402 2390.0 54.10 39.48
Static m/4 DQPSK | 0-1 2DH5 2402 2390.0 54.16 40.26
Static 8-DPSK 0-1 3DH5 2402 2390.0 54.25 40.21
Static GFSK 0-1 DH5 2480 2483.5 53.16 40.91
Static m/4 DQPSK | 0-1 2DH5 2480 2483.5 57.47 42.64
Static 8-DPSK 0-1 3DH5 2480 2483.5 58.35 42.64

Table 51 - MIMO 2Tx Restricted Band Edge Results

Ref 120.0dBuvim Attenuation 10dB
Filter B -3dB Sweep Count 1000 (pk) /1 (cav)

Marker 1 2390.000 MHz 51.50 dBuv/m o B
w—| Marker 2 2380.840 MHz 54.10 dBuv/m e
Marker 3 2390.000 MHz 39.48 dBuv/m

m— — Marker 4 2389.880 MHz 39.48 dBuv/m

N

50—

w9

T T 1
Start 2370.0 MHz Center 2390.0 MHz Stop 2410.0MHz
RBW TMHz VBW3MHz Swieep 1.010 ms (1001 pis)

Figure 131 - Core 0-1- GFSK/DHS5 - 2402 MHz - Band Edge Frequency 2390.0 MHz
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__Ref130.0dBuvim Attenuation 1048
7 Fijerew 208 Sweep Count 1000 (oK) /1 (cav)
Marker 1 2390.000 MHz 52.53 dBuv/m — Peak Trace
— Average (CISPR)
w-| Marker 2 2388.360 MHz 54.16 dBuv/m o

Marker 3 2390.000 MHz 40.23 dBuv/m
o~ Marker 4 2389.760 MHz 40.26 dBuv/m

T T 1
Start 2370.0 MHz Center 23300 MHz Stop 2410.0MHz
RBV/ 1MHz VB 3 MHz Sweep1.010 ms (1001 pts)

Figure 132 - Core 0-1- /4 DQPSK/2DH5 - 2402 MHz - Band Edge Frequency 2390.0 MHz

13— Ref 130.0dBuvim Attenuation 10dB
Filter B/ -3dB. Sweep Count 1000 (pk) /1 (cav)
Marker 1 2390.000 MHz 52.20 dBuv/m e i S
w—| Marker 2 2387.240 MHz 54.25 dBuv/m e

Marker 3 2390.000 MHz 40.16 dBuv/m
mw—  Marker 4 2389.720 MHz 40.21 dBuv/m

|
50 dBwim i 1, hll ﬂ ol " \ Mol Awmw’
B N e i WHWW i I
J
A -

T T 1
Start 2370.0 MHz Center 23900 MHz Stop 2410.0MHz
RBW 1MHz VBW 3 MHz Swieep 1.010 ms (1001 pis)

Figure 133 - Core 0-1- 8-DPSK/3DHS5 - 2402 MHz Band Edge Frequency 2390.0 MHz
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Ref 120.0dBuvim
Filter BW-64B

Marker 1 2483.500 MHz 50.97 dBuv/m
- Marker 2 2503.800 MHz 53.16 dBuv/m
Marker 3 2483.500 MHz 40.91 dBuv/m

130—

10—

Attenuation 10dB
Sweep Cout 1000 k) /1 (cav)
— Peak Trace
— Average (CISPR)
— Peak Limit
— Average Limit

T
Start 24585 MHz Center 24835 MHz
REV/ TMHz VEW 3 MHz

T 1
Stop 2508 5MHz
Sweep1.010 ms (1001 pts)

Figure 134 - Core 0-1- GFSK/DH5 - 2480 MHz - Band Edge Frequency 2483.5 MHz

Ref 130.0dBuvim
Filter B -54B

Marker 1 2483.500 MHz 53.68 dBuv/m
- Marker 2 2487.750 MHz 57.47 dBuv/m
Marker 3 2483.500 MHz 42.64 dBuv/m

130—

10—

Atenuation 10dB
Sweep Count 1000 pk) /1 (cav)
— Peak Trace
— Average (CISFR)
— Peak Limit
— Average Limit

T
Start 2458.5 MHz Center 24835 MHz
RBW 1MHz VBW 3 MHz

T 1
Stop 25085 MHz
Swieep 1.010 ms (1001 pis)

Figure 135 - Core 0-1- 1r/4 DQPSK/2DHS5 - 2480 MHz - Band Edge Frequency 2483.5 MHz

COMMERCIAL-IN-CONFIDENCE

Page 104 of 140



Document 75948987-09 Issue 01
COMMERCIAL-IN-CONFIDENCE

Ref 130.0dBuvim Attenuztion 104B
FilterBW-64B Sweep Count 1000 (pk) /1 (cav)

Marker 1 2483.500 MHz 53.14 dBuv/m
mw— Marker 2 2487.300 MHz 58.35 dBuv/m
Marker 3 2483.500 MHz 42.64 dBuv/m

130—

10—

T T 1
Start 24565 MHz Center 24835 MHz Stop 2508 5MHz
REV/ 1MHz VB3 MHz Sweep1.010 ms (1001 pts)

Figure 136 - Core 0-1- 8-DPSK/3DHS5 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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FCC 47 CFR Part 15, Limit Clause 15.209

Frequency (MHz) Field Strength (uV/m at 3 m)
30to 88 100
8810 216 150
216 to 960 200
Above 960 500
Table 52

ISED RSS-GEN, Limit Clause 8.9

Frequency (MHz) Field Strength (uV/m at 3 m)
30to 88 100
88 to 216 150
216 to 960 200
Above 960* 500
Table 53

*Unless otherwise specified, for all frequencies greater than 1 GHz, the radiated emission limits for
licence-exempt radio apparatus stated in applicable RSSs (including RSS-Gen) are based on
measurements using a linear average detector function having a minimum resolution bandwidth of
1 MHz. If an average limit is specified for the EUT, then the peak emission shall also be measured
with instrumentation properly adjusted for such factors as pulse desensitization to ensure the peak
emission is less than 20 dB above the average limit.
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2.7.7

Test Location and Test Equipment Used

This test was carried out in RF Chamber 11.

©

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
EMI Test Receiver Rohde & Schwarz ESW44 5084 12 28-Nov-2020
EmX Emissions Software | TUV SUD EmX 5125 - Software
Screened Room (11) Rainford Rainforf 5136 36 01-Nov-2021
Mast Maturo TAM 4.0-P 5158 - TU
Mast and Turntable Maturo Maturo NCD 5159 |- TU
Controller
Turntable Maturo TT 15WF 5160 - TU
Horn Antenna (1-10GHz) Schwarzbeck BBHA 9120 B 5215 12 10-Mar-2021
Thermo-Hygro-Barometer | PCE Instruments PCE-THB-40 5475 12 17-Mar-2021
Attenuator 5W 10dB DC- AT40A-4041-D18-
18GHz Aaren 10 5494 12 14-Apr-2021
MWX221-
2m SMA Cable Junkosha 02000AMSAMS/A 5518 12 01-Apr-2021
MWX221-
8m N Type Cable Junkosha 08000NMSNMS/B 5522 12 24-Mar-2021
Table 54

TU - Traceability Unscheduled
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2.8

2.81

2.8.2

2.8.3

284

Spurious Radiated Emissions
Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (d) and 15.205
ISED RSS-247, Clause 5.5
ISED RSS-GEN, Clause 6.13

Equipment Under Test and Modification State

A2338, S/N: C02CX02PQC36 - Modification State 0

Date of Test

23-August-2020 to 04-September-2020

Test Method

This test was performed in accordance with ANSI C63.10, clause 6.3, 6.5 and 6.6.

The EUT was placed on the non-conducting platform in a manner typical of a normal installation.

Ports on the EUT were terminated with loads as described in ANSI C63.4 clause 6.2.4. One port of
each type was loaded.

For frequencies > 1 GHz, plots for average measurements were taken in accordance with ANSI
C63.10, clause 4.1.4.2.5 to characterize the EUT. Where emissions were detected, final average
measurements were taken in accordance with ANSI C63.10, clause 4.1.4.2.2.

The plots shown are the characterisation of the EUT. The limits on the plots represent the most
stringent case for restricted bands, (74/54 dBuV/m) when compared to 20 dBc outside restricted
bands. The limits shown have been used as a threshold to determine where further measurements
are necessary. Where results are within 10 dB of the limits shown on the plots, further
investigation was carried out and reported in results tables.

The following conversion can be applied to convert from dBuV/m to pv/m:
10~(Field Strength in dBuV/m/20).

To determine the emission characteristic of the EUT above 18 GHz, the test antenna was swept
over all faces of the EUT whilst observing a spectral display. The frequency of any emissions of
interest was noted for formal measurement at the correct measurement distance of 1m. This
procedure was repeated for all relevant transmit operating channels.

At a measurement distance of 1 meter the limit line was increased by 20*LOG(3/1) = 9.54 dB.

Representative noise floor plots are presented in the plot section of the report for one operating
channel only.

Where formal measurements have been necessary, the results have been presented in the
emissions table.

In the 30 MHz to 1 GHz range pre-scans were only performed on the mid channel (2441 MHz).
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2.8.5 Example Test Setup Diagram

Semi-anechoic Chamber
Mast
F 3 my EUT |——
Communications Antenna,
Cable
Absorbant Material 1.5my
it T S '----; (Measurements > 1 GHz)
i  RF | 1-4m
1Pre-ampi= Eiper) | )l(
------------------ ] | Turntable |
[
Mast Control } memeeeey 7=-1 Turntable Control
Remote . :
Measuring '
Access Spectrum Analyser [— - ¥ po---oo-eos !
Device Computer
| Antenna is boresighted for measurements > 1 GHz.
j Distance from antenna to EUT is 1 m for measurements > 18 GHz.
ji Height of EUT above the ground plane is 0.8 m for measurements < 1 GHz.

Figure 137
2.8.6 Environmental Conditions

Ambient Temperature 20.3-24.7 °C
Relative Humidity 51.1-67.2%
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2.8.7 Test Results

2.4 GHz Bluetooth (FHSS)

iPA
Level Limit . o . .
Frequency (MHz) (dBuv/m) (dBuv/m) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation
4804.256 38.2 54.0 -15.9 CISPRAvg |8 307 Vertical

Table 55 - 2402 MHz (CHO), DH5, iPA, Core 0, 1 GHz to 26 GHz

No other emissions found within 6 dB of the limit.

— peak Trace
—  Peak Limit
0.0 Restricted Bands
0.0
700
£
g soof
0.0 ]
300
200
100
Start 1000 MHz Center 13500 MHz Stop 26000 MHz
00 A Jo8 W . . . | I o . . . . { RS I Aot

Figure 138 - 2402 MHz (CHO), DH5, iPA, Core 0, 1 GHz to 26 GHz, Horizontal (Peak)

—  RMS Trace
—  RMS Limit

90.0 Restricted Bands

evel (dBUV/m)

3°°MM

Start 1000 MHz Cenler 13500 MHz Stop 26000 MHz

Figure 139 - 2402 MHz (CHO0), DH5, iPA, Core 0, 1 GHz to 26 GHz, Horizontal (rms)
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—  Peak Trace
—  PeakLimit
9001 Restrieted Bands -
0.0
70.0
0.0
3
g soof
mnW |
300
200
100
Start 1000 MHz Center 13500 MHz Stop 26000 MHz
.o T 1OV T )| SR ) . "N L Jo— st . 1 . [ o i

Figure 140 - 2402 MHz (CHOQ), DH5, iPA, Core 0, 1 GHz to 26 GHz, Vertical (Peak)

Marker 148043 MHz 38.2 dBuV/m Av (In restricted band) - B
— RMS Limit

900 Restricted Bands <

evel (dBuv/m)
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Figure 141 - 2402 MHz (CHO), DH5, iPA, Core 0, 1 GHz to 26 GHz, Vertical (rms)
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Level

Limit

Frequency (MHz) (dBuvim) (dBuv/m) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation
70.423 20.2 40.0 -19.9 Q-Peak 156 103 Vertical
4881.994 37.1 54.0 -16.9 CISPRAvg |1 296 Vertical
4882.417 48.2 74.0 -25.8 Peak 360 315 Vertical

Table 56 - 2441 MHz (CH39), DH5, iPA, Core 0, 30 MHz to 26 GHz

No other emissions found within 6 dB of the limit.
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Figure 142 - 2441 MHz (CH39), DH5, iPA, Core 0, 30 MHz to 1 GHz, Horizontal (Peak)
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Figure 143 - 2441 MHz (CH39), DH5, iPA, Core 0, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 144 - 2441 MHz (CH39), DH5, iPA, Core 0, 1 GHz to 26 GHz, Horizontal (rms)
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Figure 145 - 2441 MHz (CH39), DH5, iPA, Core 0, 30 MHz to 1 GHz, Vertical (Peak)
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Figure 146 - 2441 MHz (CH39), DH5, iPA, Core 0, 1 GHz to 26 GHz, Vertical (Peak)
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Marker 1 4882.0 MHz 37.1 dBuV/m Av (In restricted band) T
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Figure 147 - 2441 MHz (CH39), DH5, iPA, Core 0, 1 GHz to 26 GHz, Vertical (rms)
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Level Limit . o . L
Frequency (MHz) (dBuvim) (dBuv/m) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation
4960.072 37.7 54.0 -16.3 CISPR Avg |356 297 Vertical

Table 57 - 2480 MHz (CH78), DH5, iPA, Core 0, 1 GHz to 26 GHz

No other emissions found within 6 dB of the limit.
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Figure 148 - 2480 MHz (CH78), DH5, iPA, Core 0, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 149 - 2480 MHz (CH78), DH5, iPA, Core 0, 1 GHz to 26 GHz, Horizontal (rms)

COMMERCIAL-IN-CONFIDENCE Page 115 of 140



Document 75948987-09 Issue 01
COMMERCIAL-IN-CONFIDENCE

—  Peak Trace
—  PeakLimit
9001 Aestricted Bonds -
0.0
70.0
0.0
3
g soof
0.0 -
300
200
100
Start 1000 MHz Center 13500 MHz Stop 26000 MHz
PP i il L . "N I [ i . L . [ o i

Figure 150 - 2480 MHz (CH78), DH5, iPA, Core 0, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 151 - 2480 MHz (CH78), DH5, iPA, Core 0, 1 GHz to 26 GHz, Vertical (rms)
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Level Limit . o . L
Frequency (MHz) (dBuvim) (dBuv/m) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation
4803.406 33.1 54.0 -20.9 CISPRAvg |6 287 Vertical

Table 58 - 2402 MHz (CHO), DH5, iPA, Core 1, 1 GHz to 26 GHz

No other emissions found within 6 dB of the limit.
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Figure 152 - 2402 MHz (CHO), DH5, iPA, Core 1, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 153 - 2402 MHz (CHO0), DH5, iPA, Core 1, 1 GHz to 26 GHz, Horizontal (rms)
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Figure 154 - 2402 MHz (CHQ), DH5, iPA, Core 1, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 155 - 2402 MHz (CHO), DH5, iPA, Core 1, 1 GHz to 26 GHz, Vertical (rms)
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Frequency (MHz) I(‘(;egle“l//m) I(_(;rlggv/m) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation
70.314 21.1 40.0 -18.9 Q-Peak 93 102 Vertical
4882.357 38.9 54.0 -15.1 CISPRAvg |6 310 Vertical

Table 59 - 2441 MHz (CH39), DH5, iPA, Core 1, 30 MHz to 26 GHz

No other emissions found within 6 dB of the limit.
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Figure 156 - 2441 MHz (CH39), DH5, iPA, Core 1, 30 MHz to 1 GHz, Horizontal (Peak)
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Figure 157 - 2441 MHz (CH39), DH5, iPA, Core 1, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 158 - 2441 MHz (CH39), DH5, iPA, Core 1, 1 GHz to 26 GHz, Horizontal (rms)
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Figure 159 - 2441 MHz (CH39), DH5, iPA, Core 1, 30 MHz to 1 GHz, Vertical (Peak)
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Figure 160 - 2441 MHz (CH39), DH5, iPA, Core 1, 1 GHz to 26 GHz, Vertical (Peak)
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Marker 1 4882.4 MHz 38.9 dBuV/m Av (In restricted band) T
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Figure 161 - 2441 MHz (CH39), DH5, iPA, Core 1, 1 GHz to 26 GHz, Vertical (rms)
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Level Limit

(dBuv/m) (dBuv/m) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation

Frequency (MHz)

4959.642 39.3 54.0 -14.7 CISPR Avg | 359 301 Vertical

Table 60 - 2480 MHz (CH78), DH5, iPA, Core 1, 1 GHz to 26 GHz

No other emissions found within 6 dB of the limit.
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Figure 162 - 2480 MHz (CH78), DH5, iPA, Core 1, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 163 - 2480 MHz (CH78), DH5, iPA, Core 1, 1 GHz to 26 GHz, Horizontal (rms)
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Figure 164 - 2480 MHz (CH78), DH5, iPA, Core 1, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 165 - 2480 MHz (CH78), DH5, iPA, Core 1, 1 GHz to 26 GHz, Vertical (rms)
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ePA
Level Limit . o . N
Frequency (MHz) (dBuvim) (dBuv/m) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation
4804.029 48.6 74.0 -25.4 Peak 353 339 Vertical
4804.119 39.0 54.0 -15.0 CISPR Avg | 348 275 Vertical

Table 61 - 2402 MHz (CHO), DH5, ePA, Core 0, 1 GHz to 26 GHz

No other emissions found within 6 dB of the limit.
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Figure 166 - 2402 MHz (CHO0), DH5, ePA, Core 0, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 167 - 2402 MHz (CHO), DH5, ePA, Core 0, 1 GHz to 26 GHz, Horizontal (rms)
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Figure 168 - 2402 MHz (CHO), DH5, ePA, Core 0, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 169 - 2402 MHz (CHO), DH5, ePA, Core 0, 1 GHz to 26 GHz, Vertical (rms)
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CE

Frequency (MHz) I(‘;gle“l//m) I(_(;rlggv/m) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation
70.357 20.5 40.0 -19.5 Q-Peak 113 125 Vertical
340.660 24.1 46.0 -21.9 Q-Peak 340 100 Horizontal
4881.716 48.3 74.0 -25.7 Peak 349 322 Vertical
4881.920 39.2 54.0 -14.8 CISPR Avg |352 288 Vertical

Table 62 - 2441 MHz (CH39), DH5, ePA, Core 0, 30 MHz to 26 GHz

No other emissions found within 6 dB of the limit.
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Figure 170 - 2441 MHz (CH39), DH5, ePA, Core 0, 30 MHz to 1 GHz, Horizontal (Peak)
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Figure 171 - 2441 MHz (CH39), DH5, ePA, Core 0, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 172 - 2441 MHz (CH39), DH5, ePA, Core 0, 1 GHz to 26 GHz, Horizontal (rms)
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Figure 173 - 2441 MHz (CH39), DH5, ePA, Core 0, 30 MHz to 1 GHz, Vertical (Peak)
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Figure 174 - 2441 MHz (CH39), DH5, ePA, Core 0, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 175 - 2441 MHz (CH39), DH5, ePA, Core 0, 1 GHz to 26 GHz, Vertical (rms)
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Level Limit . o . L
Frequency (MHz) (dBuvim) (dBuv/m) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation
4959.977 41.4 54.0 -12.6 CISPRAvg |O 275 Vertical

Table 63 - 2480 MHz (CH78), DH5, ePA, Core 0, 1 GHz to 26 GHz

No other emissions found within 6 dB of the limit.
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Figure 176 - 2480 MHz (CH78), DH5, ePA, Core 0, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 177 - 2480 MHz (CH78), DH5, ePA, Core 0, 1 GHz to 26 GHz, Horizontal (rms)
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Figure 178 - 2480 MHz (CH78), DH5, ePA, Core 0, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 179 - 2480 MHz (CH78), DH5, ePA, Core 0, 1 GHz to 26 GHz, Vertical (rms)
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Level Limit . o . L
Frequency (MHz) (dBuvim) (dBuv/m) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation
4804.221 30.6 54.0 -23.4 CISPRAvg |318 382 Vertical

Table 64 - 2402 MHz (CHO), DH5, ePA, Core 1, 1 GHz to 26 GHz

No other emissions found within 6 dB of the limit.
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Figure 180 - 2402 MHz (CHOQ), DH5, ePA, Core 1, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 181 - 2402 MHz (CHOQ), DH5, ePA, Core 1, 1 GHz to 26 GHz, Horizontal (rms)

COMMERCIAL-IN-CONFIDENCE Page 131 of 140



Document 75948987-09 Issue 01
COMMERCIAL-IN-CONFIDENCE

—  Peak Trace
—  PeakLimit
9001 Aestricted Bonds -
0.0
70.0
0.0
3
g soof
m.oh ) -
300
200
100
Start 1000 MHz Center 13500 MHz Stop 26000 MHz
PP i il L . "N I [ i . L . [ o i

Figure 182 - 2402 MHz (CHO), DH5, ePA, Core 1, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 183 - 2402 MHz (CHO), DH5, ePA, Core 1, 1 GHz to 26 GHz, Vertical (rms)
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Level Limit . o . L
Frequency (MHz) (dBuvim) (dBuv/m) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation
70.274 20.3 40.0 -19.7 Q-Peak 141 101 Vertical
4882.557 34.1 54.0 -19.9 CISPR Avg |350 259 Vertical

Table 65 - 2441 MHz (CH39), DH5, ePA, Core 1, 30 MHz to 26 GHz

No other emissions found within 6 dB of the limit.

—  Peak Trace
—  Quasi-Peak Limit

90.0 Restricted Bands <

i%_ 50.0 4
40.0 4‘
300 1
10.0

Start 30 MHz Center 515 MHz Stop 1000 MHz
ool B et O SRR U S U U VUGS SR SRS SOt s

Figure 184 - 2441 MHz (CH39), DH5, ePA, Core 1, 30 MHz to 1 GHz, Horizontal (Peak)
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Figure 185 - 2441 MHz (CH39), DH5, ePA, Core 1, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 186 - 2441 MHz (CH39), DH5, ePA, Core 1, 1 GHz to 26 GHz, Horizontal

(rms)

evel (dBuv/m)

Marker 1 70.3 MHz 20.3 dBuV/m QPk — Peak Trace

—  Quasi-Peak Limit

Restricted Bands <

’7_

| -

ww‘\ M

Start 30 MHz Center 515 MHz Stop 1000 MHz

Figure 187 - 2441 MHz (CH39), DH5, ePA, Core 1, 30 MHz to 1 GHz, Vertical (Peak)
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Figure 188 - 2441 MHz (CH39), DH5, ePA, Core 1, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 189 - 2441 MHz (CH39), DH5, ePA, Core 1, 1 GHz to 26 GHz, Vertical (rms)
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Level Limit . o . L
Frequency (MHz) (dBuvim) (dBuv/m) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation
4959.892 40.8 54.0 -13.2 CISPRAvg |358 307 Vertical

Table 66 - 2480 MHz (CH78), DH5, ePA, Core 1, 1 GHz to 26 GHz

No other emissions found within 6 dB of the limit.

—  Peak Trace
—  Peak Limit
90.0 Restricted Bands
80.0
70.0
s
g soof
40.0 ]
300
200
10.0
Start 1000 MHz Center 13500 MHz Stop 26000 MHz

Figure 190 - 2480 MHz (CH78), DH5, ePA, Core 1, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 191 - 2480 MHz (CH78), DH5, ePA, Core 1, 1 GHz to 26 GHz, Horizontal (rms)
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Figure 192 - 2480 MHz (CH78), DH5, ePA, Core 1, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 193 - 2480 MHz (CH78), DH5, ePA, Core 1, 1 GHz to 26 GHz, Vertical (rms)
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FCC 47 CFR Part 15, Limit Clause 15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB.

Attenuation below the general limits specified in § 15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in § 15.205(a), must also comply with the
radiated emission limits specified in 15.209(a)

ISED RSS-247, Limit Clause 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement, provided that the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the conducted
power limits based on the use of root-mean-square averaging over a time interval, as permitted
under Section 5.4(4), the attenuation required shall be 30 dB instead of 20 dB. Attenuation below
the general field strength limits specified in RSS-Gen is not required.
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2.8.8

Test Location and Test Equipment Used

This test was carried out in EMC Chamber 5.

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
Screened Room (5) Rainford Rainford 1545 36 23-Jan-2021
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Multimeter Iso-tech IDM101 2417 12 11-Nov-2020
Antenna with permanent | oo CBL6143 2004 |24 30-Sep-2021
attenuator (Bilog)
Tilt Antenna Mast Maturo Gmbh TAM 4.0-P 4811 - TU
Double Ridge Broadband | g.par7peck BBHA 9120 B 4848 |12 10-Mar-2021
Horn Antenna
Cable (18 GHz) Rosenberger LU7-036-1000 5031 12 22-Jul-2021
. . WRCGV14-2390-
Band Reject Filter - 2.425 | \y-inwright 2400-2450-2460- | 5067 | 12 01-Oct-2020
GHz
50SS
. . WRCGV14-2423.5-
2‘1@%522‘? Filter - Wainwright 2433.5-2483.5- 5069 |12 01-Oct-2020
' 2493.5-50SS
EmX Emissions Software | TUV SUD EmX 5125 - Software
DRG Hom Antenna (7.5~ | gcparzbeck HWRD750 5216 |12 10-Mar-2021
18GHz)
Horn Antenna (15-40GHz) | Schwarzbeck BBHA 9170 5217 12 12-Oct-2020
preamplifier (30 dB 18- 1 gop\yarzbeck BBV 9721 5218 |12 12-0ct-2020
40GHz)
Preamplifier (30dB 1GHz | g0p\yarsbeck BBV 9718 C 5261 |12 07-Apr-2021
to 18GHz)
MWX221-
1m -SMA Cable Junkosha 01000AMSAMS/A 5513 12 01-Apr-2021
MWX221-
1m -SMA Cable Junkosha 01000AMSAMS/A 5515 12 01-Apr-2021
MWX221-
2m SMA Cable Junkosha 02000AMSAMS/A 5517 12 01-Apr-2021
MWX221-
8m N-Type Cable Junkosha 08000NMSNMS/B 5520 12 24-Mar-2021
MWX241-
2 m K Type Cable Junkosha 02000KMSKMS/A 5523 12 03-Apr-2021
EMI Test Receiver Rohde & Schwarz ESW44 5527 12 06-Feb-2021
. . A WHKX12-2580-
3 GHz High pass Filter Wainwright 3000-18000-80SS 5548 12 05-May-2021
8 - 18 GHz Amplifier Wright Technologies APS06-0061 5596 12 25-Aug-2021
Table 67

TU - Traceability Unscheduled
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3 Measurement Uncertainty

For a 95% confidence level, the measurement uncertainties for defined systems are:

Test Name Measurement Uncertainty

Frequency Hopping Systems - Average Time of -

Occupancy

Frequency Hopping Systems - Channel Separation +14.71 kHz

Frequency Hopping Systems - Number of Hopping -

Channels

Frequency Hopping Systems - 20 dB Bandwidth + 14.72 kHz

Maximum Conducted Output Power +3.2dB

Authorised Band Edges 30 MHz to 1 GHz: + 5.2 dB
1 GHz to 40 GHz: + 6.3 dB

Restricted Band Edges 30 MHzto 1 GHz: + 5.2 dB
1 GHz to 40 GHz: + 6.3 dB

Spurious Radiated Emissions 30 MHz to 1 GHz: +5.2 dB

1 GHz to 40 GHz: + 6.3 dB

Table 68

Measurement Uncertainty Decision Rule

Determination of conformity with the specification limits is based on the decision rule according to
IEC Guide 115: 2007, clause 4.4.3 and 4.5.1.

COMMERCIAL-IN-CONFIDENCE Page 140 of 140



