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GENERAL INFORMATION

Product Description for Equipment under Test

Applicant: Tersus GNSS Inc.

Tested Model: Oscar Ultimate

Series Model Oscar Advanced, Oscar Basic

Product Type: Surveying GNSS Receiver

Power Supply: DC 9V~28V from external power supply and DC 7.4V from battery

RF Function:

2.4G Wi-Fi, BLE

Operating 2.4G Wi-Fi: 2412~2462 MHz (802.11b/g/n20), 2422~2452 MHz (802.11n40)
Band/Frequency: BLE: 2402-2480 MHz
Channel Number- 2.4G Wi-Fi: 11 (802.11b/g/m20), 7 (802.11n40)

BLE: 40

Channel Separation:

2.4G Wi-Fi: 5SMHz, BLE: 2MHz

Modulation Type: 2.4G Wi-Fi: OFDM, DSSS; BLE: GFSK

Antenna Type: 2.4G Wi-Fi/BLE: PCB antenna

*Maximum Antenna

. 2.4G Wi-Fi: 1.0 dBi1, BLE: 1.0 dBi
Gain:

Maximum Output Power: | 2.4G Wi-Fi: 21.01 dBm, BLE: 9.59 dBm

Note: The maximum antenna gain is provided by the applicant.
Note: The difference between tested model and series model was explained in the attached declaration letter.

* All measurement and test data in this report was gathered from production sample serial number:
RSHA191209001-1(Assigned by the BACL. The EUT supplied by the applicant was received on 2019-12-09)

Objective

This type approval report is prepared on behalf of Tersus GNSS Inc. in accordance with RSS-247 Issue 2
February 2017 and RSS-GEN Issue 5 March 2019 of the Innovation, Science and Economic Development
Canada.

Related Submittal(s)/Grant(s)

RSS-247 submissions with IC: 25725-OSCAR.
RSS-119 submissions with IC: 25725-OSCAR.

Test Methodology

All tests and measurements indicated in this document were performed in accordance with RSS-247 Issue
2 February 2017 of the Innovation, Science and Economic Development Canada & RSS-GEN Issue 5
March 2019: General Requirements for Compliance of Radio Apparatus & ANSI C63.10-2013: American
National Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices.

RSS-GEN ISSUE 5/RSS-247 ISSUE 2 Page 4 of 101
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Measurement Uncertainty

Item Uncertainty
AC Power Lines Conducted Emissions 3.19dB
RF conducted test with spectrum 0.9dB
RF Output Power with Power meter 0.5dB
30MHz~1GHz 6.11dB
1GHz~6GHz 4.45dB
Radiated emission
6GHz~18GHz 5.23dB
18GHz~40GHz 5.65dB
Occupied Bandwidth 0.5kHz
Temperature 1.0C
Humidity 6%

Test Facility

The test site used by Bay Area Compliance Laboratories Corp. (Kunshan) to collect test data is located on
the No.248 Chenghu Road, Kunshan, Jiangsu province, China.

Bay Area Compliance Laboratories Corp. (Kunshan) Lab is accredited to ISO/IEC 17025 by A2LA (Lab
code: 4323.01) and the FCC designation No. CN1185 under the FCC KDB 974614 D01 and CAB
identifier CN0004 under the ISED requirement. The facility also complies with the radiated and AC line
conducted test site criteria set forth in ANSI C63.4-2014.

The lab has been recognized by Innovation, Science and Economic Development Canada to test to
Canadian radio equipment requirements, the CAB identifier: CN0004.

RSS-GEN ISSUE 5/RSS-247 ISSUE 2 Page 5 of 101
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Report No.: RSHA191209001-08A

SYSTEM TEST CONFIGURATION

Description of Test Configuration

Test channel list is as below:

For 802.11b, 802.11g and 802.11n-HT20 mode, EUT was tested with Channel 1, 6 and 11
For 802.11n-HT40 mode, EUT was tested with Channel 3, 6 and 9.

Channel Frg/}[‘l‘;;cy Channel F?ﬁ‘;;cy
1 2412 2442
2 2417 2447
3 2422 2452
4 2427 10 2457
5 2432 11 2462
6 2437 / /

For BLE mode, EUT was tested with channel 0, 19 and 39.
Channel Frequency Channel Frequency
(MHz) (MHz)

0 2402 20 2442
1 2404
18 2438 38 2478
19 2440 39 2480

Equipment Modifications

No modification was made to the EUT tested.

RSS-GEN ISSUE 5/RSS-247 ISSUE 2
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EUT Exercise Software
RF test software: Secure CRT.

*Pre-scan with all the data rates, and the worst case was performed as below:

Mode Data Rate Power Level Setting
802.11b 1 Mbps 2000
802.11g 6 Mbps 1400

802.11n-HT20 MCSO0 1500
802.11n-HT40 MCSO0 1600
BLE 1Mbps 0x07

Note: The power level setting was declared by the applicant.

Duty Cycle:
802.11b Mode Middle Channel
Marker 1 [T1] RBW 10 MHz RF Att 30 dB
@Ref vl 20.95 dBm VBW 10 MHz
30 dBm 601.202405 Ns SWT 100 ms Unit dBm
30
11.5 HB Offspt vi|(r1) 2d.95 dm
zoL'—w--"w—"”——-'-" 601.202/405 ys
10|
0
=10}
=20
=30
-40
-50|
-60
=70l
Center 2.437 GHz 10 ms/
Date: 23.0CT.2020 14:09:52

RSS-GEN ISSUE 5/RSS-247 ISSUE 2 Page 7 of 101
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Report No.: RSHA191209001-08 A

802.11g Mode Middle Channel

Marker 1 [T1] RBW 10 MHz RF Att 30 dB
Ref Lvl 24.19 dBm VBW 10 MHz
30 dBm 48.697395 ms SWT 100 ms Unit dBm
30
11.5 pB ofeshe 1 vl T 24.19 dB
84697395 ms
oM i TR e VT
' SGL
10|
0 IN1
1iMA
=10
=20
=30
—40|
=50
-60|
-70l
Center 2.437 GHz 10 ms/
Date: 23.0CT.2020 13:49:27
.
802.11n-HT20 Mode Middle Channel
Marker 1 [T1] RBW 10 MHz RF Att 30 dB
Ref Lvl 24.37 dBm VBW 10 MHz
30 dBm 35.270541 ms SWT 100 ms Unit dBm
30
11.5 BB Offspt 1 Yi|rT1) 24.37 dB =
.2f70541
20l AAAMA | Nt gt j ,I.AAA PN R PTG WR /% T W JAAA‘IN ff“a b LAk
Moo T o v Wy | I W UATa 4
SGL
10|
0 IN1
1iMA
=10
=20
=30
—40|
=50
-60|
-70l
Center 2.437 GHz 10 ms/

Date: 23.0CT.2020

13:48:22
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Report No.: RSHA191209001-08 A

802.11n-HT40 Mode Middle Channel

Marker 1 [T1l] RBW 10 MHz RF Att 30 dB
Ref Lvl 20.66 dBm VBW 10 MHz
30 dBm 68.136273 ms SWT 100 ms Unit dBm
30
11.5 BB offspt vi|(r1) 20.66 dB
1 68.136273 ms
20 Y
10|
0 IN1
1iMA
=10
=20
=30
—40|
=50
-60|
-70l
Center 2.437 GHz 10 ms/
Date: 23.0CT.2020 13:51:13
.
BLE Mode Middle Channel
Delta 2 [T1] RBW 10 MHz RF Att 20 dB
Ref Lvl -1.80 dB VBW 10 MHz
20 dBm 613.226453 Ns SWT 3 ms Unit dBm
20
11.5 pPB Offspt Yi|T1) -44.04 dBrr“
1.256513 ms
0 AZ[[TT] =1-50 a5
613.226453 Ns || 56
0] TTTTIT - B
42q.841/683 N
-10f IN1
1MA
=20
—30|
T Lol o W

-60|

Center 2.442 GHz 300 Ns/

Date: 23.0CT.2020 09:56:23
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Report No.: RSHA191209001-08A

Mode Duty Cycle (%) T(ms) 1/T(kHz) 10log(1/x)
802.11b 100 / 0
802.11¢g 100 / 0

802.11n-HT20 100 / 0
802.11n-HT40 100 / 0
BLE 68.68 0.421 2.38 1.63
Note: “x” means the Duty Cycle.
Support Equipment List and Details
Manufacturer Description Model Serial Number
DELL Notebook E6410 3094742521
SHENZHENTIANYIN
ELECTRONICS CO.LTD Adapter TPA-46B050100UVU Unknown
Unknow Load Unknown Unknown
Unknow Socket Unknown Unknown
External 1/0 Cable
Cable Description Length (m) From Port To
Data Cable 1.5 EUT Notebook
Data Cable 1.0 EUT Notebook
Power Cable 1.5 EUT Adapter
Power Cable 1.0 Adapter LISN/AC Source
Block Diagram of Test Setup
For Conducted Emissions: Load
I==========" 1
| | (| | [ LISN —i AC Source |
Notebook EUT Adapter
| Socket_|
>
<
(¢}
@
=
Non-Conductive Table 80cm
above Ground Plane
< 1.5 Meter

RSS-GEN ISSUE 5/RSS-247 ISSUE 2
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Turntable e N

2m Diameter . R
.
P N
’ AY
’ N
N

’

' Load \

I —
Adapter EUT Notebook

\ Non-Conductive Table )/
AN 80cm above Ground Plane %/'
¢ 1.5 Meter >’
For Radiated Emissions (Above 1GHz): LemEEIIII
Turntable L7 - N .
2m Diameter /,’ N
\ g .
Vi \
/ \\
4 \
4 \
/ \
EA . <
K i AC Source \
(P ™ - < I ‘\

/ Load \

! \
! \
! 1
! 1
! '
: | iIn N | ;
1
ll Notebook EUT Adapter !

1

' 1
\

Non-Conductive Table
150cm above Ground Plane

BP0’ —>

S« 1.5 Meter »
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Report No.: RSHA191209001-08A

SUMMARY OF TEST RESULTS

ISED RSS-247 & RSS-GEN Rules Description of Test Result

RSS-GEN Issue 5 Clause 6.8 Transmit Antenna Compliant
RSS-102 Issue5 Clause 4 RF Exposure Evaluation Compliant
RSS-GEN Issue 5 Clause 8.8 AC Power-line Conducted Emissions Limits Compliant
RIZZ-S(_}?ITI E:ﬁ i gzﬁzz fg? 0 Unwanted Emissions & Restricted Frequency Bands Compliant
RSS-247 Issue 2 Clause 5.2 a) 6 dB Emission Bandwidth Compliant
RSS-GEN Issue 5 Clause 6.7 Occupied Bandwidth Compliant
RSS-247 Issue 2 Clause 5.2 b) Power Spectral Density Compliant
RSS-247 Issue 2 Clause 5.4 d) Transmitter Output Power Measurement Compliant
RSS-247 Issue 2 Clause 5.5 Out of Band Emissions Compliant
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08A

TEST EQUIPMENT LIST
Manufacturer Description Model N?li:]il?lr Cal};):taetion C];::gl;;itzn
Radiated Emission Test (Chamber 1#)

Rohde & Schwarz EMI Test Receiver ESCI 100195 2019-12-14 | 2020-12-13
Rohde & Schwarz EMI Test Receiver ESCI 100195 2020-11-27 | 2021-11-26
Sunol Sciences Broadband Antenna JB3 A090413-1 2017-08-05 | 2020-08-04
Sunol Sciences Hybrid Antenna JB3 A090314-2 2020-01-07 | 2023-01-06
Sonoma Instrument Pre-amplifier 310N 171205 2019-08-14 | 2020-08-13
Sonoma Instrument Amplifier 310N 171205 2020-08-14 | 2021-08-13

Rohde & Schwarz Auto test Software EMC32 100361 / /
MICRO-COAX Coaxial Cable Cable-8 008 2019-08-15 | 2020-08-14
MICRO-COAX Coaxial Cable Cable-8 008 2020-08-15 | 2021-08-14
MICRO-COAX Coaxial Cable Cable-9 009 2019-08-15 | 2020-08-14
MICRO-COAX Coaxial Cable Cable-9 009 2020-08-15 | 2021-08-14
MICRO-COAX Coaxial Cable Cable-10 010 2019-08-15 | 2020-08-14
MICRO-COAX Coaxial Cable Cable-10 010 2020-08-15 | 2021-08-14

Radiated Emission Test (Chamber 2#)

Rohde & Schwarz EMI Test Receiver ESU40 100207 2019-04-01 | 2020-03-31
Rohde & Schwarz EMI Test Receiver ESU40 100207 2020-04-01 | 2021-03-31
ETS-LINDGREN Horn Antenna 3115 9207-3900 2017-07-15 | 2020-07-14
ETS-LINDGREN Horn Antenna 3115 9207-3900 2020-07-15 | 2023-07-14
ETS-LINDGREN Horn Antenna 3116 2516 2017-01-17 | 2020-01-16
ETS-LINDGREN Horn Antenna 3116 2516 2020-01-17 | 2023-01-16
A H.Systems,inc Amplifier PAM-0118P 512 2019-08-14 | 2020-08-13
A.H. Systems,inc. Amplifier PAM-0118P 512 2020-08-14 | 2021-08-13
Egoféf)‘;gt‘l’gfs Amplifier EMI8G40G 060726 2019-03-22 | 2020-03-21
EI\C’IOE;Z‘::S;‘;CS Amplifier EM18G40G 060726 2020-03-22 | 2021-03-21
MICRO-TRONICS Band Reject Filter BRM50702 G024 2019-08-05 | 2020-08-04
MICRO-TRONICS Band Reject Filter BRM50702 G024 2020-08-05 | 2021-08-04
Narda Attenuator 10dB 010 2019-08-15 | 2020-08-14
Narda Attenuator 10dB 010 2020-08-15 | 2021-08-14

Rohde & Schwarz Auto test Software EMC32 100361 / /
MICRO-COAX Coaxial Cable Cable-6 006 2019-12-12 | 2020-12-11
MICRO-COAX Coaxial Cable Cable-6 006 2020-12-12 | 2021-12-11
MICRO-COAX Coaxial Cable Cable-11 011 2019-08-15 | 2020-08-14
MICRO-COAX Coaxial Cable Cable-11 011 2020-08-15 | 2021-08-14
MICRO-COAX Coaxial Cable Cable-12 012 2019-08-15 | 2020-08-14
MICRO-COAX Coaxial Cable Cable-12 012 2020-08-15 | 2021-08-14
MICRO-COAX Coaxial Cable Cable-13 013 2019-08-15 | 2020-08-14
MICRO-COAX Coaxial Cable Cable-13 013 2020-08-15 | 2021-08-14

RSS-GEN ISSUE 5/RSS-247 ISSUE 2
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Report No.: RSHA191209001-08A

Manufacturer Description Model Ni‘;;i::lr Cal;;):ta:ion C];:izli;;itzn
RF Conducted Test
Rohde & Schwarz EMI Test Receiver ESIB26 100146 2019-12-14 | 2020-12-13
Agilent Power Meter NI1912A MY5000492 2019-11-18 | 2020-11-17
Agilent Power Sensor N1921A MY54210024 | 2019-11-18 | 2020-11-17
Narda Attenuator 10dB 010 2019-08-15 | 2020-08-14
Tersus GNSS Inc. RF Cable Tersus GNSS Co1 Each Time /
Inc.CO1
Conducted Emission Test
Rohde & Schwarz EMI Test Receiver ESR 13 1(6)'1370 405 51?3_ 2019-08-05 | 2020-08-04
Rohde & Schwarz LISN ENV216 101115 2019-12-14 | 2020-12-13
Audix Test Software e3 V9 / /
Rohde & Schwarz Pulse limiter ESH3-72 357.8810.52 2019-08-10 | 2020-08-09
MICRO-COAX Coaxial Cable Cable-15 015 2019-08-15 | 2020-08-14

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Kunshan) attests that all calibrations have
been performed in accordance to requirements that traceable to National Primary Standards and International System

of Units (SI).
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RSS-GEN ISSUE S Clause 6.8 - TRANSMITTER ANTENNA

Applicable Standard

The applicant for equipment certification shall provide a list of all antenna types that may be used with the
transmitter, where applicable (i.e. for transmitters with detachable antenna), indicating the maximum
permissible antenna gain (in dBi) and the required impedance for each antenna. The test report shall
demonstrate the compliance of the transmitter with the limit for maximum equivalent isotropically radiated
power (e.i.r.p.) specified in the applicable RSS, when the transmitter is equipped with any antenna type,
selected from this list.

For expediting the testing, measurements may be performed using only the antenna with highest gain of
each combination of transmitter and antenna type, with the transmitter output power set at the maximum
level. However, the transmitter shall comply with the applicable requirements under all operational
conditions and when in combination with any type of antenna from the list provided in the test report (and
in the notice to be included in the user manual, provided below).

When measurements at the antenna port are used to determine the RF output power, the effective gain of
the device’s antenna shall be stated, based on a measurement or on data from the antenna’s manufacturer.

The test report shall state the RF power, output power setting and spurious emission measurements with
each antenna type that is used with the transmitter being tested.

For licence-exempt equipment with detachable antennas, the user manual shall also contain the following
notice in a conspicuous location:

This radio transmitter [enter the device’s ISED certification number] has been approved by Innovation,
Science and Economic Development Canada to operate with the antenna types listed below, with the
maximum permissible gain indicated. Antenna types not included in this list that have a gain greater than
the maximum gain indicated for any type listed are strictly prohibited for use with this device.

Immediately following the above notice, the manufacturer shall provide a list of all antenna types which
can be used with the transmitter, indicating the maximum permissible antenna gain (in dBi) and the
required impedance for each antenna type.

Antenna Connector Construction

The EUT has an internal antenna for Wi-Fi and BLE, the 2.4G Wi-Fi and BLE antenna gain are 1.0dBi,
the antenna is permanently attached to the unit, fulfill the requirement of this section. Please refer to the
EUT photos.

Antenna Type Mode Antenna Gain Input impedance
PCB 2.4G Wi-Fi 1.0dBi 50Q
PCB BLE 1.0dBi 50Q

Result: Compliant.
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RSS-102 ISSUE 5 CLAUSE 4 - RF EXPOSURE EVALUATION

Applicable Standard

According to RSS-102 Clause 4:

For the purpose of this standard, Industry Canada has adopted the SAR and RF field strength limits
established in Health Canada’s RF exposure guideline, Safety Code 6

Table 4: RF Field Strength Limits for Devices Used by the General Public (Uncontrolled Environment)

Frequency Range Electric Field Magnetic Field Power Density Reference Period
(MHz) (Vifm rms) (A/m rms) (W.'mz} (minutes)
0.003-102 83 an = Instantaneous”
0.1-10 073/ f = 6"
1.1-10 g7/ r 02 = = G
10-20 2745 0.0728 -2 6
20-48 5g.07/ FU-28 0.15407 f0.-25 g.044/ 705 &
48-300 22 08 005852 1291 6
300-6000 3.142 03417 0.008335 f 03417 0.0261g f DBE3 6
6000-15000 614 0.163 10 6
15000-150000 1.4 0.163 10 s160007 12
150000-300000 0158 f 08 4215104 § 05 66T x 109 F 616000/ 12

Note: [ is frequency in MHz
“ Based on nerve stirmulation (NS
T Based an specific absorption rate (SAR)

S =PG/4 n R? = power density (in appropriate units, e.g. W/m?);

P = power input to the antenna (in appropriate units, e.g., W);

G = power gain of the antenna in the direction of interest relative to an isotropic radiator, the power gain
factor, is normally numeric gain;

R = distance to the center of radiation of the antenna (appropriate units, e.g., m);

For simultaneously transmit system, the calculated power density should comply with:

i<

e
i “S.Iﬁ'ﬂ.."f.f'
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Test Result
RF exposure evaluation at 30 cm distance:

Based on Uncontrolled Environment:

Frequency C?;gf;;g g | Antenna Tune-up EIRP Power RF Exp.
Mode Range Power Gain (dBm) W) Densitzy Limig Ratio
O m
(MHz) A (dBi) Wimd) | (Wm?)
802.11b | 24122462 | 20.0 1.0 21.00 | 0.126 0.1113 5.3660 0.0207
802.11g | 24122462 | 215 1.0 2250 | 0.178 0.1572 5.3660 0.0293
8?{2'T1210n' 2412-2462 18.5 1.0 1950 | 0.089 0.0788 5.3660 0.0147
802.11n-
| 24222452 15.5 1.0 1650 | 0.045 0.0395 53812 0.0073
BLE 2402-2480 10.0 1.0 11.00 | 0013 0.0111 5.3508 0.0021
BT 2402-2480 12,5 1.0 1350 | 0.022 0.0198 53508 0.0037
WEDMA | 16501910 | 24.0 1.0 25.00 | 0316 0.2796 44763 0.0625
Band 11
WCEDMA | 694 849 24.0 1.0 2500 | 0316 0.2796 2.5756 0.1086
Band V
LTE Band 2 | 1850-1910 | 235 1.0 2450 | 0282 0.2492 44763 0.0557
LTE Band4 | 1710-1755 | 23.5 1.0 2450 | 0282 0.2492 42419 0.0587
LTE Band 5 | 824-849 23.0 1.0 2400 | 0251 02221 25756 0.0862
LTEllzgand 699-716 23.0 1.0 2400 | 0251 0.2221 23017 0.0965
LTEII;and 777-787 23.0 1.0 24.00 | 0251 02221 2.4743 0.0898
LTEIE’and 704-716 23.0 1.0 2400 | 0251 02221 23130 0.0960
UHF: (Based on Controlled Environment)
Tune-up Antenna Tune-up EIRP Power RF Exp.
Mode gh::il:lel Frequ(;n/}gfz?ange Conducted Gain i Density Limit Ratio
pacing Power(dBm) | (dBi) | (dBm) | (W) (Wm?) | (W/m?)
o | 129 410~430 34.00 55 | 3950 | 8913 | 7.8794 13.07 | 06029
kHz 450~470 33.50 55 | 39.00 | 7.943 | 7.0225 13.69 | 05130
Note:

1. The tune-up output power was declared by the Manufacturer.

2. The LTE/3G module IC: 5131 A-LE910NAV2(Grant: 07/05/2016).

3.2.4G Wi-Fi/BT/BLE, WCDMA and UHF can transmit simultaneously; the worst condition is as below:
S —

i~ Limit s

=0.0293+0.1086+0.6029=0.7408< 1.0

Conclusion: The device meets RF exposure limits at 30 ¢cm distance.
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RSS-GEN ISSUES Clause 8.8 - AC POWER-LINE CONDUCTED
EMISSIONS LIMITS

Applicable Standard

Unless stated otherwise in the applicable RSS, for radio apparatus that are designed to be connected to the
public utility AC power network, the radio frequency voltage that is conducted back onto the AC power
line on any frequency or frequencies within the range 150 kHz to 30 MHz shall not exceed the limits in
table 4, as measured using a 50 puH / 50 Q line impedance stabilization network. This requirement applies
for the radio frequency voltage measured between each power line and the ground terminal of each AC
power-line mains cable of the EUT.

For a EUT that connects to the AC power lines indirectly, through another device, the requirement for
compliance with the limits in table 4 shall apply at the terminals of the AC power-line mains cable of a
representative support device, while it provides power to the EUT. The lower limit applies at the boundary
between the frequencies ranges. The device used to power the EUT shall be representative of typical
applications.

Table 4 - AC Power Line Conducted Emissions Limits

Frequency range Conducted limit (dBpV)
(MHz) Quasi-Peak Average
0.15-0.5 66 to 56 56 to 46'
05-5 56 46
5-30 60 50
Note 1: The level decreases linearly with the logarithm of the frequency.
EUT Setup
- Vertical Reference
Ground Flane Test Heceiver
- 40 /
CImn
B | EuT cowoo
M amo o
= . I )
S0cm
Lisw P
¥ Il T 11

\\ \\ N

' Bonded to Horizontal Horizontal Reference
Ground Plane Ground Plane

Note: 1. Support units were connected to second LIS,
2. Both of LISNs {AMN) 80 cm from EUT and at the least 30 cm
from other units and other metal planes support units.

The setup of EUT is according with ANSI C63.10-2013.
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The external I/O cables were draped along the test table and formed a bundle 30 to 40 cm long in the
middle.

The spacing between the peripherals was 10 cm.

EMI Test Receiver Setup
The EMI test receiver was set to investigate the spectrum from 150 kHz to 30 MHz.

During the conducted emission test, the EMI test receiver was set with the following configurations:

Frequency Range IF B/'W

150 kHz — 30 MHz 9 kHz

Test Procedure
During the conducted emission test, the adapter was connected to the outlet of the LISN.
Maximizing procedure was performed on the six (6) highest emissions of the EUT.

All data was recorded in the Quasi-peak and average detection mode.

Factor & Over Limit Calculation

The Factor is calculated by adding LISN VDF (Voltage Division Factor), Cable Loss and Transient
Limiter Attenuation. The basic equation is as follows:

Factor (dB) = LISN VDF (dB) + Cable Loss (dB) + Transient Limiter Attenuation (dB)
The “Over Limit” column of the following data tables indicates the degree of compliance with the
applicable limit. For example, an Over Limit of 7 dB means the emission is 7 dB above the limit. The

equation for Over Limit calculation is as follows:

Over Limit (dB) = Read level (dBuV) + Factor (dB) - Limit (dBuV)
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Test Results Summary

According to the recorded data in following table, the EUT complied with the RSS-GEN Issue 5.

Test Data

Environmental Conditions

Temperature: 249 C
Relative Humidity: 50%
ATM Pressure: 101.7 kPa

The testing was performed by Chao Gao on 2019-12-28.

Test Result: Compliant
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For Wi-Fi Mode:

EUT operation mode: Transmitting in 802.11g mode low channel (worst case)

AC 120V/60 Hz, Line

Date: 2019-12-28

a':‘Lwel {dBuV)
70.0
60.0 %x“‘"xu_ﬁ__x |
50.0 \ [
40.0
30.0 "
200 T , | Peak
10.0 | .
.; !
0.15 0.2 0.5 1 2 10 20 30
Frequency (MHz)
Read Limit Over
Freq Level Factor Level Line Limit Remark
MHz  dBuV dB  dBuV  dBuV dB

1 @.153 -11.79 19.82 8.12 55.82 -47.78 Average

2 @.153 ©.98 19.82 28.72 65.82 -45.18 QF

3 @.267 -11.80 19.82 8.82 51.20 -43.18 Average

4 @.267 -8.79 19.82 19.12 61.20 -42.88 QP

5 @.393 -15.58 19.75 4.25 47.99 -43.74 Average

6 @.393 -1.79 19.75 18.85 57.99 -39.94 QP

7 @.735 -15.48 19.73 4.33 46.80 -41.67 Average

8 @.735 -7.78 19.73 12.83 56.80 -43.97 QP

9 ©8.994 -15.68 19.82 4.22 46.80 -41.78 Average

1@ 9.994 -19.80 19.82 9.82 56.80 -46.98 QP

11 23.149 6.79 19.79 26.58 50.80 -23.42 Average

12 23.148 12.29 19.79 32.88 60.88 -27.92 QP
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AC 120V/60 Hz, Neutral

Date: 2019-12-28

a':‘Lwel {dBu\V)
70.0
60.0 %Hﬂ““ﬂ-—____ux |
50.0 \ [
40.0
30.0 (¥
ki Peak
20.0| 1 3 | ] II I eal
10.0 | 1 10
. !
0.15 0.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Read Limit Over
Freq Level Factor Level Line Limit Remark
MHz dBuV dB dBuV  dBuV dB

1 @.151 -9.80 19.82 1©.82 55.96 -45.94 Average

2 @.151 9.68 19.82 20.42 65.96 -45.54 QP

3 @8.215 -14.58 19.82 5.32 53.81 -47.69 Average

4 8.215 -@.58 19.82 19.32 63.81 -43.69 QF

5 @.396 -15.61 19.75 4.14 47.95 -43.81 Average

6 @.396 -2.41 19.75 17.34 57.95 -48.61 QP

7 B.675 -13.78 19.75 6.85 46.88 -39.95 Average

8 @.675 -5.99 19.75 13.85 56.80 -42.15 QP

9 8.989 -16.20 19.81 3.61 46.88 -42.39 Average

1@ 8.989 -11.48 19.81 8.41 56.88 -47.59 QP

11 23.148 3.29 19.79 23.88 50.00 -26.92 Average

12 23.148 18.19 19.79 29.98 60.88 -30.82 QP

Note:

1) Factor (dB) = LISN VDF (dB) + Cable Loss (dB) + Transient Limiter Attenuation (dB)
2) Over Limit (dB) = Read level (dBuV) + Factor (dB) - Limit (dBuV)
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For BLE Mode:

EUT operation mode: Transmitting in low channel (worst case)

AC 120V/60 Hz, Line

BOLMI {dBuv) Date: 2019-12-28

70.0

60.0 T |

50.0 \ [

40.0

30.0 '

20,0 1 Al | ! L& Peak

10.0 . ?
T0.45 0.2 0.5 1 2 5 10 20 30
Frequency (MHz)

Read Limit Over
Freq Level Factor Level Line Limit Remark

MHz dBuV/ dB  dBuV  dBuV dB
@.287 -9.18 19.82 18.72 53.32 -42.68 Average
8.207 -8.18 19.82 19.72 63.32 -43.68 QF
8.382 -15.11 19.83 4.72 58.19 -45.47 Average
@.382 -8.81 19.83 19.82 68.19 -41.17 QP
8.641 -16.38 19.75 3.45 46.88 -42.55 Average
8.e41 -6.68 19.75 13.15 56.88 -42.85 QF
1.374 -15.38 19.83 .53 46.88 -41.47 Average
1.374 -11.68 19.83 8.23 56.88 -47.77 QP
9 208.486 6.18 19.93 26.83 50.88 -23.97 Average
1@ 28.486 12.38 19.93 32.23 68.88 -27.77 QP
11 23.148 7.89 19.79 26.88 58.80 -23.12 Average
12 23.148 12.59 19.79 32.38 60.08 -27.62 QF

= I s R R R N S
f=Y
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AC 120V/60 Hz, Neutral

Date: 2019-12-28

a':‘Lewal {dBuv)
70.0
60.0 %uuh‘*ﬁ—xﬁuﬁh |
50.0 hﬁﬂnﬁ‘“HHkﬁ‘ha [
40.0
17
30.0
. | | kb Peak
20.0 i ! |i|||. - il v
10.0 | _ ! ¥
0
0.15 0.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Read Limit Over
Freq Level Factor Level Line Limit Remark
MHz dBuV dB dBuV  dBuV dB
1 8.153 -11.48 19.82 8.42 55.82 -47.48 Average
2 B8.153 ©.38 19.82 208.12 65.82 -45.78 QP
3 8.273 -14.88 19.82 5.82 51.83 -46.01 Average
4 8.273 -8.89 19.82 19.82 61.83 -42.01 QP
5 8.428 -15.88 19.75 3.95 47.29 -43.34 Average
6 8.428 -2.49 19.75 17.35 57.29 -39.94 QP
7 ©.688 -16.38 19.75 3.45 46.88 -42.55 Average
8 B.688 -6.99 19.75 12.85 56.88 -43.15 QP
9 ©.918 -15.51 19.75 4.24 46.88 -41.76 Average
1@ 8.918 -9.61 19.75 1©.14 56.808 -45.86 QP
11 23.387 3.60 19.77 23.37 50.80 -26.563 Average
12 23.387 11.ee 19.77 30.77 6@.88 -29.23 QP
Note:

1) Factor (dB) = LISN VDF (dB) + Cable Loss (dB) + Transient Limiter Attenuation (dB)
2) Over Limit (dB) = Read level (dBuV) + Factor (dB) - Limit (dBpV)
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RSS-247 ISSUE 2 Clause 5.5 & RSS-GEN ISSUES Clause 8.10 -UNWANTED
EMISSIONS & RESTRICTED FREQUENCY BANDS

Applicable Standard
According to RSS-247 Issue2 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.

According to RSS-GEN Issue5 Clause 8.10

Restricted frequency bands, identified in table 7, are designated primarily for safety-of-life services
(distress calling and certain aeronautical activities), certain satellite downlinks, radio astronomy and some
government uses. Except where otherwise indicated, the following conditions related to the restricted
frequency bands apply:

(a) The transmit frequency, including fundamental components of modulation, of licence-exempt radio
apparatus shall not fall within the restricted frequency bands listed in table 7 except for apparatus
compliant with RSS-287;

(b) Unwanted emissions that fall into restricted frequency bands listed in table 7 shall comply with the
limits specified in table 5 and table 6.

(c) Unwanted emissions that do not fall within the restricted frequency bands listed in table 7 shall comply
either with the limits specified in the applicable RSS or with those specified in table 5 and table 6.

EUT Setup
Below 1 GHz:

Ant. TUWK Ldm
Variahle
NN 4

- 3m #

d
EUT ¢ o

\ ,Turn Table
om| | ———
Ground Plane
TEStRBESiU&l:\
L\.\\ I
~ s locooa
[ I w -+ R = 1
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Above 1GHz:
Ant. TUWK Ldm
Yariahle
NN B

I_‘ 3m V4

Support Units EUT rd
N ]

T . , Tarn Table
o~
1.5m 7 w

Ground Plane
Test Receivea:
"
AN | I
M looo a
[~ I+ 1

The radiated emission tests were performed in the 3 meters test site, using the setup accordance with the
ANSI C63.10-2013. The specification used was the RSS-247 Issue2 Clause 5.5 limits.

EMI Test Receiver Setup
The system was investigated from 30 MHz to 25 GHz.

During the radiated emission test, the EMI test receiver setup was set with the following configurations:

Frequency Range RBW Video B/W IF B/'W Detector
30 MHz - 1000 MHz 120 kHz 300 kHz 120 kHz QP
1MHz 3 MHz / PK
Above 1GHz
IMHz 3 MHz / Ave

Test Procedure

Maximizing procedure was performed on the highest emissions to ensure that the EUT complied with all
installation combinations.

Data was recorded in Quasi-peak detection mode for frequency range of 30 MHz - 1 GHz, peak and
Average detection modes for frequencies above 1 GHz.
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Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Loss, and subtracting the
Amplifier Gain from the Meter Reading. The basic equation is as follows:

Corrected Amplitude (dBuV/m) = Meter Reading (dBuV) + Antenna Factor (dB/m) + Cable Loss (dB) -
Amplifier Gain (dB)

The “Margin” column of the following data tables indicates the degree of Compliance with the applicable
limit. For example, a margin of 7dB means the emission is 7dB below the limit. The equation for margin

calculation is as follows:

Margin (dB) = Limit (dBpV/m) — Corrected Amplitude (dBuV/m)

Test Results Summary

According to the recorded data in following table, the EUT complied with the RSS-247 Issue2 Clause 5.5.

Test Data

Environmental Conditions

Temperature: 23.4~24.6 C
Relative Humidity: 50~54 %
ATM Pressure: 100.6~101.7 kPa

The testing was performed by Chao Gao from 2019-12-20 to 2021-02-22.

EUT operation mode: Transmitting
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For Wi-Fi Mode:
Spurious Emission Test:
30MHz-1GHz:

Pre-scan with 802.11b, 802.11g, 802.11n-HT20 and 802.11n-HT40 modes of operation in the X,Y and Z axes of
orientation, the worst case low channel of 802.11g mode in Z-axis of orientation was recorded

80
60
£
- i
|
; 401_
. . Lok
- Sl ‘
* ¢ 4
0 t t — t t t t t —
30M 50 60 80 100M 200 300 400 500 800
Frequency in Hz
Corrected
Frequency Amplitude Rx Antenna Turntable C;;l;izt:d Limit Margin
(MHz) QuasiPeak Height Polar Degree (dB/m) (dBpV/m) (dB)
(dBpV/m) (cm) (H/V)
30.22 18.88 200.0 H 78.0 -4.1 40.00 21.12
58.51 9.28 100.0 \'% 247.0 -17.9 40.00 30.72
121.21 10.84 100.0 H 144.0 -11.2 43.50 32.66
203.33 15.22 100.0 A% 304.0 -12.3 43.50 28.28
300.01 23.35 100.0 H 340.0 -10.5 46.00 22.65
537.82 15.98 200.0 \% 13.0 -5.8 46.00 30.02
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1GHz-18GHz:

802.11b Mode:
(Pre-scan in the XY and Z axes of orientation, the worst case Z-axis of orientation was recorded)

Note:

1. This test was performed with the 2.4-2.5GHz notch filter.

2. Corrected Factor (dB/m) = Antenna factor (RX) (dB/m) + Cable Loss (dB) — Amplifier Factor (dB)
Corrected Amplitude (dBuV/m) = Corrected Factor (dB/m) + Reading (dBuV)
Margin (dB) = Limit (dBuV/m) — Corrected Amplitude (dBpV/m)

Low Channel: 2412MHz
Full Spectrum

1007 Fundamental Test with notch filter

0 et Yt e BT b

Level in dB 1 V/m
}
xR

1G 2G 3G 4G 56 6 8 10G 18G
Frequency in Hz

AT Corrected Amplitude Rx Antenna Turntable Corrected Limit Margin
(MHz) MaxPeak Average Height Polar Degree Factor (dBpV/m) (dB)
(dBpV/m) | (dBpV/m) | (cm) (H/V) (dB/m)

1533.80 - 45.90 200 A% 279.0 -9.8 54.00 8.10
1533.80 49.59 - 200 \'% 279.0 -9.8 74.00 24.41
3356.20 - 32.92 200 H 264.0 -3.8 54.00 21.08
3356.20 41.72 - 200 H 264.0 -3.8 74.00 32.28
4824.00 - 36.31 150 H 337.0 -0.5 54.00 17.69
4824.00 41.12 --- 150 H 337.0 -0.5 74.00 32.88
7236.00 - 38.69 150 \% 6.0 5.8 54.00 15.31
7236.00 49.43 - 150 \% 6.0 5.8 74.00 24.57
10980.70 --- 43.03 150 \% 190.0 9.7 54.00 10.97
10980.70 52.20 - 150 \% 190.0 9.7 74.00 21.80
17734.80 - 49.03 200 A% 64.0 14.1 54.00 4.97
17734.80 56.40 - 200 \'% 64.0 14.1 74.00 17.60
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Middle Channel: 2437MHz

Full Spectrum

100: Fundamental Test with notch filter
£ 80:
% 60t \ %
S 1 % % e
£ 4071 * iiatt L i s -
= 20t
0 } } } } } } —t— |
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
STy Corrected Amplitude lfx Antenna Turntable C(;?rrcetcted Limit Margin
(MHz) MaxPeak | Average Height Polar Degree actor (dBpV/m) | (dB)
(dBpV/m) | (dBpV/m) (cm) (H/V) (dB/m)
1496.40 --- 31.34 200 \% 0.0 -9.9 54.00 22.66
1496.40 38.45 - 200 A\ 0.0 -9.9 74.00 35.55
1533.80 --- 45.35 200 A% 274.0 -9.8 54.00 8.65
1533.80 48.93 - 200 A% 274.0 -9.8 74.00 25.07
4874.00 --- 33.11 150 A% 0.0 -0.5 54.00 20.89
4874.00 43.13 - 150 \% 0.0 -0.5 74.00 30.87
7604.50 --- 39.21 200 H 280.0 6.3 54.00 14.79
7604.50 49.61 - 200 H 280.0 6.3 74.00 24.39
11880.00 --- 42.43 150 A% 186.0 10.0 54.00 11.57
11880.00 52.26 --- 150 A% 186.0 10.0 74.00 21.74
17765.40 --- 48.94 200 H 169.0 14.1 54.00 5.06
17765.40 56.34 - 200 H 169.0 14.1 74.00 17.66
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High Channel: 2462MHz

Full Spectrum

100T Fundamental Test with notch filter
£ 80: \
>
a’ 60T =
g F % \4 * * —.—
= 201 -
0 t } } } } } —t— i
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
Ty Corrected Amplitude ‘Rx Antenna Turntable C(l)?l;‘rc(if)t:d Limit Margin
(MHZ) MaxPeak Average Helght Polar Degree (dBuV/m) (dB)
(dBuV/m) | (dBuV/m) | (cm) (H/V) (dB/m)
1493.00 -- 29.88 150 \'% 5.0 -10.0 54.00 24.12
1493.00 37.40 --- 150 \% 5.0 -10.0 74.00 36.60
1533.80 --- 45.65 150 H 230.0 -9.8 54.00 8.35
1533.80 49.03 --- 150 H 230.0 -9.8 74.00 24.97
4825.00 -- 34.11 200 H 95.0 -0.5 54.00 19.89
4825.00 41.63 --- 200 H 95.0 -0.5 74.00 32.37
6633.80 -- 39.15 200 H 355.0 4.7 54.00 14.85
6633.80 48.31 --- 200 H 355.0 4.7 74.00 25.69
9238.20 --- 40.51 150 H 351.0 7.7 54.00 13.49
9238.20 50.17 --- 150 H 351.0 7.7 74.00 23.83
17627.70 --- 49.13 200 H 140.0 14.1 54.00 4.87
17627.70 56.35 - 200 H 140.0 14.1 74.00 17.65
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08A

802.11g Mode:
(Pre-scan in the XY and Z axes of orientation, the worst case Z-axis of orientation was recorded)

Note:

1. This test was performed with the 2.4-2.5GHz notch filter.
2. Corrected Factor (dB/m) = Antenna factor (RX) (dB/m) + Cable Loss (dB) — Amplifier Factor (dB)

Corrected Amplitude (dBuV/m) = Corrected Factor (dB/m) + Reading (dBuV)

Margin (dB) = Limit (dBupV/m) — Corrected Amplitude (dBpV/m)

Low Channel: 2412MHz

Full Spectrum

100: Fundamental Test with notch filter
80T
g r \
>
a 60T *
% T :,”5 ) 2k -:( )
£ 401 ¥ . K Mt
= 20t -
0 t t t t —— i
1G 2G 3G 4G 6 8 10G 18G
Frequency in Hz
ST Corrected Amplitude Rx Antenna Turntable C;‘;l;if)tfd Limit Margin
(MHz) MaxPeak Average | Height Polar Degree (dBpV/m) (dB)
(dBuV/m) | (dBuV/m) | (cm) (H/V) (dB/m)
1498.10 36.86 - 150 v 218.0 -9.9 74.00 37.14
1498.10 --- 29.73 150 \Y% 218.0 -9.9 54.00 24.27
1533.80 49.60 --- 200 v 280.0 -9.8 74.00 24.40
1533.80 --- 45.75 200 A% 280.0 -9.8 54.00 8.25
4824.00 40.81 - 150 v 310.0 -0.5 74.00 33.19
4824.00 - 34.88 150 v 310.0 -0.5 54.00 19.12
7488.90 49.62 - 150 H 338.0 6.1 74.00 24.38
7488.90 --- 39.79 150 H 338.0 6.1 54.00 14.21
11735.50 52.56 --- 150 v 188.0 9.9 74.00 21.44
11735.50 - 43.58 150 A% 188.0 9.9 54.00 10.42
17673.60 56.55 - 150 v 188.0 14.0 74.00 17.45
17673.60 - 46.81 150 v 188.0 14.0 54.00 7.19
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA191209001-08 A
Middle Channel: 2437MHz
Full Spectrum
100T
T Fundamental Test with notch filter
801 \
< o] \
>
60T
é + % ¥ iz A
£ 407 ; * e = -
= 20§
0 t t t t t —— i
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
It Corrected Amplitude ‘Rx Antenna Turntable C%rrected Limit Margin
(MHz) MaxPeak Average | Height Polar Degree actor (dBpV/m) (dB)
(dBuV/m) | (dBuV/m) | (cm) (H/V) (dB/m)
1533.80 - 44.67 150 H 312.0 -9.8 54.00 9.33
1533.80 48.74 - 150 H 312.0 -9.8 74.00 25.26
3437.80 - 32.99 200 v 2.0 -3.6 54.00 21.01
3437.80 41.84 - 200 v 2.0 -3.6 74.00 32.16
6523.30 - 39.26 150 v 99.0 4.5 54.00 14.74
6523.30 49.09 - 150 v 99.0 4.5 74.00 2491
10305.80 - 40.49 200 H 217.0 8.7 54.00 13.51
10305.80 51.71 --- 200 H 217.0 8.7 74.00 22.29
14083.20 - 44.75 150 A% 264.0 12.5 54.00 9.25
14083.20 54.64 --- 150 A% 264.0 12.5 74.00 19.36
17673.60 - 47.21 200 v 339.0 14.0 54.00 6.79
17673.60 57.16 --- 200 v 339.0 14.0 74.00 16.84
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08A

High Channel: 2462MHz

Full Spectrum

1007 Fundamental Test with notch filter
80T m\
£ I

Z 60T \ * "

E s} ¥ o ol * s

0 t t t t t —— i

1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
e Corrected Amplitude Rx Antenna Turntable Corrected Limit Margin
(MHz) MaxPeak Average Height Polar Degree Factor (dBpV/m) (dB)
(dBuV/m) | (dBpV/m) | (cm) (H/V) (dB/m)

1533.80 --- 44.51 150 H 311.0 -9.8 54.00 9.49
1533.80 47.78 - 150 H 311.0 -9.8 74.00 26.22
3179.40 --- 31.22 200 A% 188.0 -4.1 54.00 22.78
3179.40 40.30 - 200 A" 188.0 -4.1 74.00 33.70
4852.20 --- 35.22 150 H 340.0 -0.5 54.00 18.78
4852.20 43.04 - 150 H 340.0 -0.5 74.00 30.96
7475.30 --- 39.20 200 \% 327.0 6.1 54.00 14.80
7475.30 49.00 --- 200 v 327.0 6.1 74.00 25.00
13301.20 --- 46.08 200 v 114.0 12.0 54.00 7.92
13301.20 54.64 - 200 v 114.0 12.0 74.00 19.36
17671.90 --- 47.86 150 H 282.0 14.0 54.00 6.14
17671.90 56.19 --- 150 H 282.0 14.0 74.00 17.81
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08A

802.11n-HT20 Mode:
(Pre-scan in the XY and Z axes of orientation, the worst case Z-axis of orientation was recorded)

Note:

1. This test was performed with the 2.4-2.5GHz notch filter.
2. Corrected Factor (dB/m) = Antenna factor (RX) (dB/m) + Cable Loss (dB) — Amplifier Factor (dB)

Corrected Amplitude (dBuV/m) = Corrected Factor (dB/m) + Reading (dBuV)

Margin (dB) = Limit (dBpV/m) — Corrected Amplitude (dBpV/m)

Low Channel: 2412MHz

Full Spectrum

100T
+ Fundamental Test with notch filter
801 \
E I
2 60T \  *
% N jg ” . f . v
£ 407 | A e '
-~ 20
0 t t t t t —t—t— |
1G 2G 3G 4G 56 6 8 10G 18G
Frequency in Hz
Frequency Corrected Amplitude Rx Antenna Turntable C;l:;f)t:d Limit Margin
(MHz) MaxPeak Average Height Polar Degree (dBpV/m) (dB)
(dBpV/m) | (dBpV/m) | (cm) (H/V) (dB/m)
1533.80 --- 44.30 150 H 314.0 -9.8 54.00 9.70
1533.80 47.76 - 150 H 314.0 -9.8 74.00 26.24
4753.60 --- 33.44 200 v 39.0 -0.6 54.00 20.56
4753.60 43.83 --- 200 v 39.0 -0.6 74.00 30.17
7504.20 --- 39.60 150 \% 279.0 6.1 54.00 14.40
7504.20 49.55 - 150 v 279.0 6.1 74.00 24.45
11089.50 --- 42.02 150 H 284.0 9.8 54.00 11.98
11089.50 52.01 --- 150 H 284.0 9.8 74.00 21.99
14367.10 --- 46.27 200 H 142.0 12.6 54.00 7.73
14367.10 55.30 --- 200 H 142.0 12.6 74.00 18.70
17656.60 --- 48.60 150 H 328.0 14.0 54.00 5.40
17656.60 57.62 - 150 H 328.0 14.0 74.00 16.38

RSS-GEN ISSUE 5/RSS-247 ISSUE 2

Page 35 of 101




Bay Area Compliance Laboratories Corp. (Kunshan)

Report No

.. RSHA191209001-08A

Middle Channel: 2437MHz

Full Spectrum

100-— Fundamental Test with notch filter
80T -

g f

\ ¥ Pv—

g g

0 t t t t t t — i
1G 2G 3G 4G 5G 6 10G 18G
Frequency in Hz
It Corrected Amplitude Rx Antenna Turntable Corrected Limit Margin
(MHz) MaxPeak Average | Height Polar Degree Factor (dBpV/m) (dB)
(dBuV/m) | (dBuV/m) | (cm) (H/V) (dB/m)

1533.80 - 43.85 200 v 341.0 -9.8 54.00 10.15
1533.80 47.50 --- 200 v 341.0 -9.8 74.00 26.50
3478.60 - 35.03 150 v 12.0 -3.6 54.00 18.97
3478.60 42.65 - 150 v 12.0 -3.6 74.00 31.35
4874.00 - 33.24 150 H 341.0 -0.5 54.00 20.76
4874.00 44.04 - 150 H 341.0 -0.5 74.00 29.96
6822.50 - 38.95 200 v 295.0 5.0 54.00 15.05
6822.50 49.32 - 200 v 295.0 5.0 74.00 24.68
13321.60 - 45.59 150 H 279.0 12.0 54.00 8.41
13321.60 54.57 --- 150 H 279.0 12.0 74.00 19.43
17588.60 - 49.84 200 H 106.0 14.1 54.00 4.16
17588.60 56.55 --- 200 H 106.0 14.1 74.00 17.45
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08A

High Channel: 2462MHz

Full Spectrum

100T
80: Fundame{ltal Test with notch filter

£ I

> 60T \ &

% T % " p J‘: # 1

£ 40T e

g 1 akes : | ek

= 20t

0 t t t t t t — i
1G 2G 3G 4G 5G 6 10G 18G
Frequency in Hz
e Corrected Amplitude Rx Antenna Turntable Corrected Limit Margin
(MHz) MaxPeak Average Height Polar Degree Factor (dBpV/m) (dB)
(dBuV/m) | (dBpV/m) | (cm) (H/V) (dB/m)

1533.80 --- 44.49 150 H 321.0 -9.8 54.00 9.51
1533.80 48.10 - 150 H 321.0 -9.8 74.00 25.90
3446.30 --- 31.89 150 A% 91.0 -3.6 54.00 22.11
3446.30 41.38 --- 150 A% 91.0 -3.6 74.00 32.62
4821.60 --- 34.35 200 H 336.0 -0.5 54.00 19.65
4821.60 42.84 - 200 H 336.0 -0.5 74.00 31.16
7747.30 - 41.31 150 \% 18.0 6.6 54.00 12.69
7747.30 50.62 - 150 v 18.0 6.6 74.00 23.38
13750.00 --- 45.16 150 H 356.0 12.2 54.00 8.84
13750.00 54.92 - 150 H 356.0 12.2 74.00 19.08
17619.20 --- 47.89 200 H 136.0 14.1 54.00 6.11
17619.20 56.70 --- 200 H 136.0 14.1 74.00 17.30
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08A

802.11n-HT40 Mode:
(Pre-scan in the XY and Z axes of orientation, the worst case X-axis of orientation was recorded)

Note:

1. This test was performed with the 2.4-2.5GHz notch filter.
2. Corrected Factor (dB/m) = Antenna factor (RX) (dB/m) + Cable Loss (dB) — Amplifier Factor (dB)

Corrected Amplitude (dBuV/m) = Corrected Factor (dB/m) + Reading (dBuV)

Margin (dB) = Limit (dBpV/m) — Corrected Amplitude (dBpV/m)

Low Channel: 2422MHz

Full Spectrum

100-— Fundamental Test with notch filter
P 80: \
% 60T \ %
T 7T % P
2 P o sbsmeipape soron't
= 201"
0 t t t t t t —t i
1G 2G 3G 4G 5G 6 10G 18G
Frequency in Hz
Frequency Corrected Amplitude Rx Antenna Turntable (Elaen] Limit Margin
(MHz) MaxPeak Average Height Polar Degree Factor (dBpV/m) (dB)
(dBpV/m) | (dBpV/m) | (cm) (H/V) (dB/m)
1533.80 44.45 150.0 H 310.0 -9.8 54.00 9.55
1533.80 47.63 - 150.0 H 310.0 -9.8 74.00 26.37
3497.30 - 32.74 200.0 \Y 306.0 -3.5 54.00 21.26
3497.30 42.42 - 200.0 v 306.0 -3.5 74.00 31.58
4844.00 - 33.48 200.0 H 221.0 -0.4 54.00 20.52
4844.00 43.62 - 200.0 H 221.0 -0.4 74.00 30.38
7947.90 40.63 150.0 \Y 189.0 7.0 54.00 13.37
7947.90 50.87 - 150.0 \Y 189.0 7.0 74.00 23.13
11565.50 42.06 200.0 H 100.0 9.8 54.00 11.94
11565.50 53.22 - 200.0 H 100.0 9.8 74.00 20.78
17547.80 - 48.08 150.0 H 310.0 14.2 54.00 5.92
17547.80 57.46 - 150.0 H 310.0 14.2 74.00 16.54
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08A

Middle Channel: 2437MHz

Full Spectrum

100T
+ Fundamental Test with notch filter
80T \
‘\a 4
Z 60T - %
% T 4& - % " .1; " ot
1 3 K otk i .
£ 40 S st
% i " e L ey ;,.",n.‘,"\'-""" o
= 201
0 t t t t t ——— {
1G 2G 3G 4G 56 6 8 10G 18G
Frequency in Hz
Corrected Amplitude Rx Antenna
Frequency P - Turntable C;rr?tred Limit Margin
(MHz) MaxPeak Average | Height Polar Degree acto (dBpV/m) | (dB)
(dBpV/m) | (dBpV/m) | (cm) (H/V) (dB/m)
1533.80 --- 44.08 150.0 H 308.0 -9.8 54.00 9.92
1533.80 48.20 --- 150.0 H 308.0 -9.8 74.00 25.80
3068.90 --- 34.05 200.0 v 280.0 -4.3 54.00 19.95
3068.90 42.61 --- 200.0 v 280.0 -4.3 74.00 31.39
4799.50 - 34.20 200.0 H 200.0 -0.6 54.00 19.80
4799.50 43.20 --- 200.0 H 200.0 -0.6 74.00 30.80
8988.30 --- 40.36 150.0 H 229.0 7.7 54.00 13.64
8988.30 51.02 --- 150.0 H 229.0 7.7 74.00 22.98
13855.40 - 45.46 150.0 A% 58.0 12.3 54.00 8.54
13855.40 55.25 - 150.0 v 58.0 12.3 74.00 18.75
17598.80 --- 47.45 150.0 A% 189.0 14.1 54.00 6.55
17598.80 56.35 --- 150.0 v 189.0 14.1 74.00 17.65
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08A

High Channel: 2452MHz

Full Spectrum

100
80{ Fundame{ltal Test with notch filter
=
E 60 \ ) =
E 40 * e # - t s
- 20
0 t t t t t —— i
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
e Corrected Amplitude Rx Antenna Turntable Corrected Limit Margin
(MHz) MaxPeak Average Height Polar Degree Factor (dBpV/m) (dB)
(dBuV/m) | (dBpV/m) | (cm) (H/V) (dB/m)
1533.80 44.72 150.0 H 318.0 -9.8 54.00 9.28
1533.80 47.72 --- 150.0 H 318.0 -9.8 74.00 26.28
3118.20 - 31.06 150.0 H 111.0 -4.2 54.00 22.94
3118.20 41.55 - 150.0 H 111.0 -4.2 74.00 32.45
6407.70 38.62 200.0 \% 350.0 4.0 54.00 15.38
6407.70 48.61 --- 200.0 \Y 350.0 4.0 74.00 25.39
8770.70 39.87 200.0 \Y% 215.0 7.0 54.00 14.13
8770.70 50.17 --- 200.0 A% 215.0 7.0 74.00 23.83
14334.80 - 47.35 150.0 A% 230.0 12.6 54.00 6.65
14334.80 55.79 - 150.0 v 230.0 12.6 74.00 18.21
17637.90 - 47.21 150.0 v 357.0 14.1 54.00 6.79
17637.90 56.50 --- 150.0 \Y% 357.0 14.1 74.00 17.50
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA191209001-08 A

18GHz-25GHz:

Pre-scan with 802.11b, 802.11g, 802.11n-HT20 and 802.11n-HT40 modes of operation in the X,Y and Z axes of
orientation, the worst case low channel of 802.11g mode in Z-axis of orientation was recorded

.
Horizontal
® *RBW 1 MHz Marker 2 [T2
*VBW 3 MHz 44.72 dBp
Ref 107 dBpv *Att 10 dB SWT 45 ms 24.907600000 GH
farkdr 1
-100
4 2 (EM
=
2 AV * o
e TDF

D1 74 dppv

i o=
2]l oc

1

Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 21.DEC.2019 11:43:16

.
Vertical
® *RBW 1 MHz Marker 2 [T2
*VBW 3 MHz 44.85 dBp
Ref 107 dBpv *Att 10 dB SWT 45 ms 24.830600000 GH
farkdr 1
-100
4a.

=
2 AV * o
e TDF

D1 74 dppv

6DB
2 |oc

1

Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 21.DEC.2019 12:00:13
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08A

Restricted Bands Emissions Test:

Note:

1. Corrected Factor (dB/m) = Antenna factor (RX) (dB/m) + Cable Loss (dB) — Amplifier Factor (dB)
Corrected Amplitude (dBpV/m) = Corrected Factor (dB/m) + Reading (dBuV)
Margin (dB) = Limit (dBuV/m) — Corrected Amplitude (dBpV/m)

802.11b Mode: (Pre-scan in the X)Y and Z axes of orientation, the worst case Z-axis of orientation was recorded)

Corrected Amplitude Rx Antenna Corrected . ]
Frequency - Turntable Factor Limit Margin
(MHz) MaxPeak Average Height Polar Degree (dBpV/m) (dB)
(dBpV/m) | (dBpV/m) (cm) (H/V) (dB/m)
Low Channel: 2412MHz
2390.000000 - 44.90 200.0 H 0.0 2.8 54.00 9.10
2390.000000 50.63 - 200.0 H 0.0 2.8 74.00 23.37
High Channel: 2462MHz
2483.500000 49.77 - 200.0 H 288.0 3.0 74.00 24.23
2483.500000 - 43.01 200.0 H 288.0 3.0 54.00 10.39

802.11g Mode: (Pre-scan in the X,Y and Z axes of orientation, the worst case Z-axis of orientation was recorded)

Corrected Amplitude Rx Antenna Corrected - q
Frequency - Turntable Factor Limit Margin
(MHz) MaxPeak Average Height Polar Degree (dBpV/m) (dB)
(dBuV/m) | (dBpV/m) (cm) (H/V) (dB/m)
Low Channel: 2412MHz
2390.000000 59.03 - 200.0 H 0.0 2.8 74.00 14.97
2390.000000 - 50.43 200.0 H 0.0 2.8 54.00 3.57
High Channel: 2462MHz
2483.500000 - 51.09 200.0 H 359.0 3.0 54.00 291
2483.500000 59.37 --- 200.0 H 359.0 3.0 74.00 14.63
802.11n-HT20 Mode: (Pre-scan in the X,Y and Z axes of orientation, the worst case Z-axis of orientation was
recorded)
Ty Corrected Amplitude Rx Antenna Turntable C;‘grciz?d Limit Margin
(MHz) MaxPeak Average Height Polar Degree (dBpV/m) (dB)
(dBpV/m) | (dBpV/m) (cm) H/V) (dB/m)
Low Channel: 2412MHz
2390.000000 -—- 51.17 200.0 H 8.0 2.8 54.00 2.83
2390.000000 64.19 - 200.0 H 8.0 2.8 74.00 9.81
High Channel: 2462MHz
2483.500000 --- 50.81 150.0 H 275.0 3.0 54.00 3.19
2483.500000 59.49 --- 200.0 H 275.0 3.0 74.00 14.51
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA191209001-08 A

802.11n-HT40 Mode: (Pre-scan in the X,Y and Z axes of orientation, the worst case X-axis of orientation was
recorded)

Corrected Amplitude Rx Antenna Corrected s ]
Frequency - Turntable Factor Limit Margin
(MHz) MaxPeak Average Height Polar Degree (dBpV/m) | (dB)
(dBpV/m) | (dBpV/m) (cm) (H/V) (dB/m)
Low Channel: 2422MHz
2390.000000 - 44.87 200.0 H 2.0 2.8 54.00 9.13
2390.000000 56.03 - 200.0 H 2.0 2.8 74.00 17.97
High Channel: 2452MHz
2483.500000 60.54 200.0 H 358.0 3.0 74.00 13.46
2483.500000 46.72 200.0 H 358.0 3.0 54.00 7.28
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08A

For BLE Mode:
Spurious Emission Test:

30MHz-1GHz

(Pre-scan with low, middle and high channels of operation in the X,Y and Z axes of orientation, the worst case low
channel of operation in the X axis of orientation was recorded)

80

- 60

> H

=1 J

2 40 :

g

g 20 ! " 3 A ’

= r 'S

* o« 7
0- } } } — } } } } } } +— i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Corrected
Frequency Amplitude Rx Antenna Turntable C;l:cetzt:d Limit Margin
(MHZz) QuasiPeak Height Polar Degree (dB/m) (dBpV/m) (dB)
(dBpV/m) (cm) (H/V)

30.30 18.88 200 \Y 50.0 4.1 40.00 21.12
58.72 10.05 100 \% 341.0 -17.9 40.00 29.95
127.38 10.91 100 A% 1.0 -11.5 43.50 32.59
202.85 15.30 100 Vv 116.0 -12.3 43.50 28.20
220.02 22.66 100 H 113.0 -12.2 46.00 23.34
529.21 15.95 200 \% 243.0 -5.9 46.00 30.05
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08A

1GHz-18GHz

(Pre-scan in the XY and Z axes of orientation, the worst case X-axis of orientation was recorded)

Note:

1. This test was performed with the 2.4-2.5GHz notch filter.
2. Corrected Factor (dB/m) = Antenna factor (RX) (dB/m) + Cable Loss (dB) — Amplifier Factor (dB)

Corrected Amplitude (dBuV/m) = Corrected Factor (dB/m) + Reading (dBuV)

Margin (dB) = Limit (dBuV/m) — Corrected Amplitude (dBpV/m)

Low Channel: 2402MHz

Full Spectrum

100-— Fundamental Test with notch filter
801 N

§ 4

e

z aof ‘; - S

s T . v

- 207

0 t t t t t F——— i
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
ST Corrected Amplitude Rx Antenna Turntable Corrected Limit Margin
(MHz) MaxPeak Average | Height Polar Degree Factor (dBpV/m) (dB)
(dBuV/m) | (dBpuV/m) | (cm) (H/V) (dB/m)

1533.80 - 43.23 200 A" 351.0 -9.8 54.00 10.77
1533.80 46.72 - 200 v 351.0 -9.8 74.00 27.28
4804.00 - 41.83 150 v 336.0 -0.6 54.00 12.17
4804.00 48.88 - 150 A% 336.0 -0.6 74.00 25.12
8005.70 - 40.35 200 H 322.0 7.1 54.00 13.65
8005.70 50.84 - 200 H 322.0 7.1 74.00 23.16
9331.70 - 42.07 200 H 322.0 7.7 54.00 11.93
9331.70 51.44 --- 200 H 322.0 7.7 74.00 22.56
13926.80 - 46.03 200 A% 296.0 12.4 54.00 7.97
13926.80 54.89 - 200 A" 296.0 12.4 74.00 19.11
17758.60 - 46.64 150 v 349.0 13.9 54.00 7.36
17758.60 56.22 - 150 v 349.0 13.9 74.00 17.78
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA191209001-08 A

Middle Channel: 2440MHz

Full Spectrum

100: Fundamental Test with notch filter

Level in dB 1 V/m
o
o
H——
Rk
*
K
¥
K

401 % =
o rosra
0 t t t t t ——— i
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
T Corrected Amplitude Rx Antenna Turntable Corrected Limit Margin
(MHz) MaxPeak Average | Height Polar Degree Factor (dBpV/m) | (dB)
(dBuV/m) | (dBpuV/m) | (cm) (H/V) (dB/m)
1533.80 --- 43.27 200 \Y% 351.0 -9.8 54.00 10.73
1533.80 46.43 - 200 \Y 351.0 -9.8 74.00 27.57
3240.60 - 32.07 200 v 248.0 -4.0 54.00 21.93
3240.60 42.21 - 200 \% 248.0 -4.0 74.00 31.79
5503.30 --- 35.94 150 A% 131.0 1.4 54.00 18.06
5503.30 45.23 --- 150 v 131.0 1.4 74.00 28.77
7988.70 - 40.18 150 \Y 12.0 7.0 54.00 13.82
7988.70 50.54 - 150 Vv 12.0 7.0 74.00 23.46
13331.80 --- 44.64 150 \Y% 131.0 12.0 54.00 9.36
13331.80 55.14 150 A% 131.0 12.0 74.00 18.86
17547.80 --- 47.53 150 H 265.0 14.2 54.00 6.47
17547.80 56.37 150 H 265.0 14.2 74.00 17.63
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA191209001-08 A
High Channel: 2480MHz
Full Spectrum
100: Fundamental Test with notch filter

£ 80: \

>

% 60: \ o v e 2

3 T . Ay b ” )

= 201

0 t t t t t —— i
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
RN Corrected Amplitude Rx Antenna Turntable Corrected Limit Margin
(MHz) MaxPeak Average | Height Polar Degree Factor (dBpV/m) (dB)
(dBuV/m) | (dBuV/m) | (cm) (H/V) (dB/m)

1533.80 - 44.16 200 v 341.0 -9.8 54.00 9.84
1533.80 47.78 - 200 v 341.0 -9.8 74.00 26.22
4887.90 - 34.69 200 H 48.0 -0.4 54.00 19.31
4887.90 43.27 --- 200 H 48.0 -0.4 74.00 30.73
7050.30 - 39.98 150 H 10.0 54 54.00 14.02
7050.30 49.22 - 150 H 10.0 54 74.00 24.78
10484.30 - 41.02 150 H 65.0 9.0 54.00 12.98
10484.30 52.11 - 150 H 65.0 9.0 74.00 21.89
14424.90 - 45.90 150 H 50.0 12.7 54.00 8.10
14424.90 55.43 - 150 H 50.0 12.7 74.00 18.57
17559.70 - 47.81 200 v 249.0 14.2 54.00 6.19
17559.70 56.48 --- 200 v 249.0 14.2 74.00 17.52
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA191209001-08 A

18GHz-25GHz
(Pre-scan with low, middle and high channels of operation in the X,Y and Z axes of orientation, the worst case low
channel of operation in the X axis of orientation was recorded)

Horizontal

<§E;> *RBW 1 MHz
*VBW 3 MHz

Ref 107 dBpv *Att 10 dB SWT 45 ms

100

Lo
=

2 av |

6DB
pC

Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 21.DEC.2019 12:26:53

.
Vertical
® *RBW 1 MHz Marker
*VBW 3 MHz
Ref 107 dBuv *Att 10 dB SWT 45 ms 24.9
tarkdr
Fioo
da.
oo
==
2 v+
lso
MAXH o
D1 74 dip
70
60

Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 21.DEC.2019 12:48:14
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08A

Restricted Bands Emissions Test:
(Pre-scan in the XY and Z axes of orientation, the worst case X-axis of orientation was recorded)

Note:

1. Corrected Factor (dB/m) = Antenna factor (RX) (dB/m) + Cable Loss (dB) — Amplifier Factor (dB)
Corrected Amplitude (dBpV/m) = Corrected Factor (dB/m) + Reading (dBuV)
Margin (dB) = Limit (dBuV/m) — Corrected Amplitude (dBpV/m)

Corrected Amplitude Rx Antenna Corrected A ]
Frequency - Turntable Factor Limit Margin
(MHz) MaxPeak Average Height Polar Degree (dBpV/m) (dB)
(dBpV/m) | (dBpV/m) (cm) (H/V) (dB/m)
Low Channel: 2402MHz
2390.000000 47.27 - 150.0 H 89.0 2.8 74.00 26.73
2390.000000 - 38.07 150.0 H 89.0 2.8 54.00 15.93
High Channel: 2480MHz
2483.500000 - 47.29 150.0 H 273.0 3.0 54.00 6.71
2483.500000 52.00 - 150.0 H 273.0 3.0 74.00 22.00
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08A

Transmitting simultaneously test:

30MHz-1GHz
(The worst case 2.4G Wi-Fi 802.11g high channel, LTE Band 2 and UHF mode transmitting simultaneously was
recorded)
UHF Fundamental &Harmonic
80T
- 60T
T I
&2 40 ' \ A
=
R R 2 =
° e " ¥* ‘
z 201’ . " v ‘
- ] * 'S
O T T : : : : T T T : T T : 1
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Corrected
. Rx A
Frequency Amplitude X Antenna Turntable COFI;‘I;etETd Limit Margin
(MHz) QuasiPeak Height Polar Degree (dB/m) (dBpV/m) (dB)
(dBpV/m) (cm) (H/V)
31.131442 18.04 200.0 \" 175.0 -5.3 40.00 21.96
40.844500 12.49 200.0 A% 199.0 -11.8 40.00 27.51
122.895800 10.88 100.0 H 329.0 -11.5 43.50 32.62
201.462750 17.89 100.0 \" 151.0 -11.6 43.50 25.61
537.435900 18.28 200.0 H 186.0 -5.8 46.00 27.72
972.523350 24.77 100.0 H 192.0 1.5 53.90 29.13
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA191209001-08 A

1GHz-18GHz
(The worst case 2.4G Wi-Fi 802.11g high channel, LTE Band 2 and UHF mode transmitting simultaneously was
recorded)

Full Spectrum

1007 LTE Fundamental )
1 Fundamental Test with notch filter
80T
g T ~
27 60T /
= T ¥ % * o J:
£ 40T = * % I gy ey i L
E: ks PO P B e
ﬁ 20+ PO T ) S i
0 } } } } } } —+— |
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
ted Amplit Rx Ant
Frequency Corrected Amplitude : ntennda Turntable C;,l:cetzt:'d Limit Margin
(MHZ) MaxPeak Average Helght Polar Degree (dBuV/m) (dB)
(dBpV/m) | (dBpV/m) | (cm) (H/V) (dB/m)
1533.800000 50.90 -—- 150.0 H 160.0 -16.2 74.00 23.10
1533.800000 -— 42.34 150.0 H 160.0 -16.2 54.00 11.66
3611.200000 37.10 - 150.0 H 121.0 -8.4 74.00 36.90
3611.200000 - 27.75 150.0 H 121.0 -8.4 54.00 26.25
4802.900000 - 43.38 150.0 H 108.0 -5.6 54.00 10.62
4802.900000 52.83 -—- 200.0 H 108.0 -5.6 74.00 21.17
7412.400000 44.55 - 200.0 A% 335.0 0.8 74.00 29.45
7412.400000 - 33.66 150.0 A% 335.0 0.8 54.00 20.34
11133.700000 44.47 --- 150.0 H 313.0 2.9 74.00 29.53
11133.700000 - 35.71 150.0 H 313.0 2.9 54.00 18.29
17564.800000 51.43 -—- 200.0 A% 173.0 8.9 74.00 22.57
17564.800000 -— 42.68 200.0 A% 173.0 8.9 54.00 11.32
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA191209001-08 A

18GHz-25GHz:

(The worst case 2.4G Wi-Fi 802.11g high channel, LTE Band 2 and UHF mode transmitting simultaneously was
recorded)

Vertical
® *RBW 1 MHz Marker
*VBW 3 MHz
Ref 107 dBuv *Att 10 dB * SWT 45 ms 24
Mark
100
1 PK
=
MAXH
[2_~vig) I,
D2 7§ dBpv
Lo
-60
1 54 dip -
L R y L L bl st N ERY| NI TR TAYRR | Oy 6DB
PR T G LT L N e Ay L oo
- “ . . oty TR T e
5 NV VR
=30
20
=10
Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 22.FEB.2021 16:44:39

Horizontal
® *RBW 1 MHz Marke
*VBW 3 MHz
Ref 107 dBuv *Att 10 dB * SWT 45 ms 24 .
Mark
-100
4a.
1 PK
90
MAXH
n AV
=3 [~
D2 7fi dBpv
=70
60
1 s} %) v
I b e TTHTTY I PTG A P Moot dt) 6DB
I A T e e gl ot e
e el . PO O .
I~ gl T AN
30
20
10
Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 22.FEB.2021 16:36:19
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08 A

Conducted Spurious Emissions at Antenna Port

802.11b Mode Low Channel

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -51.24 dBm VBW 300 kHz
20 dBm 6.58525050 GHz SWT 6.4 s Unit dBm
20
10.5 BB offspt vi|(r1) _51.24 am
6.58525050 GHz
10
D1 5.44 dBm
0
-10|
| LMAX Do ||-14.56 |[dB
=20
=30
=40
1
-50 Jﬂw&ﬁlﬂ
-60|
=70
-80l
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 21.DEC.2019 17:41:51
.
802.11b Mode Middle Channel
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -49.78 dBm VBW 300 kHz
20 dBm 6.68533066 GHz SWT 6.4 s Unit dBm
20
10.5 pPB Offspt Vi|rr1g -49.78 dBn|
6.68533066 GHzZ
10
D1 5.41 dBm
0
-10|
HLMAX DD [-14 .39 (@B
-20|
=30
=40
1
N *'W]Lﬁ
-60|
-70
-80|

Start 30 MHz

Date: 21.DEC.2019 17:40:43

2.497 GHz/

Stop 25 GHz

IN1

IN1
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08 A

802.11b Mode High Channel

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -50.10 dBm VBW 300 kHz
20 dBm 6.63529058 GHz SWT 6.4 s Unit dBm
20
10.5 BB Offspt V1|71 ~50.10 dm
6.63529058 GHZ|
10
D1 5.719 dBm
0
—10] IN1
AMAXD2 |(-14.21 |dBm iMa
=20
=30
—40|
1
-50 A A
KN}MNJVVVMNWMAWJ1MwNuMJU mMNMMVMM¢AMWMVWNWWwUNUNMJ
-60|
=70
-80l
Start 30 MHz 2.497 GHz/ Stop 25 GHz
pate: 21.DEC.2019 17:39:33
802.11g Mode Low Channel
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -50.30 dBm VBW 300 kHz
20 dBm 6.73537074 GHz SWT 6.4 s Unit dBm
20
10.5 pPB Offspt Vi|rr1g -54.30 den g
6.73537074 GHZ|
10
Ofnl 1.63 dBm.
-10] IN1
1MAX 1MA
_20 D2||-18.97 (KB
=30
-40|
1
=50 A 2
ApummwMWﬁ11UuvawﬂUw*f~MwwA,VMUMw\WMﬁMMﬂdkdhAMAMJAVNMJ
-60|
—70|
-80l

Start 30 MHz

Date: 21.DEC.2019 17:49:57

2.497 GHz/

Stop 25 GHz
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08 A

802.11g Mode Middle Channel

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -50.93 dBm VBW 300 kHz
20 dBm 6.63529058 GHz SWT 6.4 s Unit dBm
20
10.5 PB Offspt Vifrr1) -50.93 dBrru
6.63529058 GHz|
10|
|-D1 2.33 dBm
0
-10] IN1
1MAX 1MA
D2 |-17.77 KBm
-20|
-30|
-40|
1
-50 WAAVLlM
-60|
-170|
-80l

Start 30 MHz

2.497 GHz/

Date:

21.DEC.2019

17:51:00

Stop 25 GHz

802.11g Mode High Channel

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -51.00 dBm VBW 300 kHz
20 dBm 6.68533066 GHz SWT 6.4 s Unit dBm
20
10.5 HB Offspt vl T _51.00 dB
6.68533066 GHz|
10|
ol D1 1.}7 dBm
=10 IN1
1MAX 1iMA
o0 D2 |[-18.83 (B
=30
—40|
1
-60|
=70
-80|

Start 30 MHz

Date:

21.DEC.2019

2.497 GHz/

17:52:20

Stop 25 GHz
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802.11n-HT20 Mode Low Channel

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -60.43 dBm VBW 300 kHz
10 dBm 6.68533066 GHz SWT 6.4 s Unit dBm
10
10.5 BB Offspt vil|ir1g _6d.43 aB
6.68533066 GHz| =
O—ul =0 5
=10
-20 Y IN1
1MAX 1MA
=30
-40
-50
1
h »r’/zh
=70}
-80]
=90
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 21.DEC.2019 17:43:14
.
802.11n-HT20 Mode Middle Channel
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -60.22 dBm VBW 300 kHz
10 dBm 6.63529058 GHz SWT 6.4 s Unit dBm
10
10.5 pPB Offspt Vi|rr1g -6q.22 den| g
6.63529058 GHz|
For—=oy7r
=10}
—20] D20 74 0B IN1
1MAX 1MA
-30|
-40
=50
1
-60| A 4
A/"’NJ o} %MWWWWWW
=70
-80]
=90l
Start 30 MHz 2.497 GHz/ Stop 25 GHz
pate: 21.DEC.2019 17:44:04
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08 A

802.11n-HT20 Mode High Channel

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -61.02 dBm VBW 300 kHz
10 dBm 6.98557114 GHz SWT 6.4 s Unit dBm
10
10.5 PB Offspt Yi|T1) -61.02 dBnj
6.98557114 GHZ
Of=p+ SR
=10}
-20
1MAX
=30
-40
=50
1
-60
Mgy .hMJANMJvadU~J}04UWthMWAAMNMAVWMAvﬁﬂvhmi
=70}
-80]
-90l
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 21.DEC.2019 17:45:14
802.11n-HT40 Mode Low Channel
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -61.68 dBm VBW 300 kHz
10 dBm 6.93553106 GHz SWT 6.4 s Unit dBm
10
10.5 pB Offspt Yifrr1) -61.68 dBrf
6.93553106 GHzZ
0
D1 =722 dBm
=10}
-20|
1MAX
D2l-27.22 KB
-30|
-40
=50
-60| L
M M%WWWWMMW
=70
-80]
=90l

Date:

Start 30 MHz 2.497 GHz/

Stop 25 GHz

IN1
iMA

IN1

21.DEC.2019

18:18:00
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08 A

802.11n-HT40 Mode Middle Channel

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -61.11 dBm VBW 300 kHz
10 dBm 6.88549098 GHz SWT 6.4 s Unit dBm
10
10.5 BB Offspt V1|71 —_61.11 dm
6.88549098 GHz|
0
|-D1 -64|95 d
=10
=20 IN1
1MAX 1MA
D2f-26.95 EBm
=30
-40
-50
1
-60 WJML
. iV
-80]
=90

Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 21.DEC.2019 18:18:52
.
802.11n-HT40 Mode High Channel
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -60.27 dBm VBW 300 kHz
10 dBm 6.58525050 GHz SWT 6.4 s Unit dBm
10
10.5 @B Offspt Yifrr1] -64.27 den| g
6.58525050 GHzZ
0]
D1 -6441 dB
=10
—20] IN1
1MAX 1MA
D2 ||-26.41 (@B
—30|
—40|
=50
1
-60 ¥
. W"J WMWWWWWM/\&M
-80|
=90

Date:

Start 30 MHz

21.DEC.2019

2.497 GHz/

18:19:50

Stop 25 GHz
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08 A

BLE Mode Low Channel

Marker 1 ([T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -42.34 dBm VBW 300 kHz
20 dBm 4.78380762 GHz SWT 6.4 s Unit dBm
20
10.5 PB Offspt Vifrr1) -42.34 dBn|
4.78380762 GHz|
10|
D1 8 6 dBm
0]
-10| .
D2[[-11.74 jgBm
1MAX
=20
=30
—40|
A4
h L”NJ‘LJ
_GC,AJWJ
=70
-80l
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 21.DEC.2019 19:01:17
.
BLE Mode Middle Channel
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -45.74 dBm VBW 300 kHz
20 dBm 4.88388778 GHz SWT 6.4 s Unit dBm
20
10.5 pB Offspt Vi|rr1g -45.74 dBn|
4.88388778 GHZ
5T 5.4z amm
0
—10 D2 [F11.38 B
1MAX
—20|
=30
-40|
Y
=50 NL
760”},\»’»\/
—70|
-80l
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 21.DEC.2019 19:00:28

IN1
iMA

IN1
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08 A

BLE Mode High Channel

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -48.51 dBm VBW 300 kHz
20 dBm 4.93392786 GHz SWT 6.4 s Unit dBm
20,
10.5 HB Offsg vl —4d.51 dBi
4.93392786 GHz|

10| =

| b1 8.45 dBm

0|
-10
D2 [-11.75

1MAX
-20
-30
-40

b
Y

-50) MJklehW,JJLﬁJA%"“J
760M
-70
-80

Start 30 MHz

Date:

21.DEC.2019

2.497 GHz/

18:59:42

Stop 25 GHz

IN1
iMA
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA191209001-08 A

RSS-247 ISSUE 2 Clause 5.2 a) — 6 dB EMISSION BANDWIDTH

Applicable Standard
According to RSS-247 Clause 5.2 a)

The minimum 6 dB bandwidth shall be 500 kHz.

Test Procedure

Set RBW = 100 kHz.

Set the video bandwidth (VBW) >3 x RBW.

Detector = Peak.

Trace mode = max hold.

Sweep = auto couple.

Allow the trace to stabilize.

Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to
the maximum level measured in the fundamental emission.

Nounkwn =

Spectrum Analyzer |Attenuator I_ EUT

Test Data

Environmental Conditions

Temperature: 24.0C
Relative Humidity: 48 %
ATM Pressure: 101.3 kPa

The testing was performed by Chao Gao on 2019-12-21.
Test Result: Compliant.

EUT operation mode. Transmitting

RSS-GEN ISSUE 5/RSS-247 ISSUE 2 Page 61 of 101




Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RSHA191209001-08 A

Channel Frequency ° l(;l:n]::llx:(slstll(lm Limit
(MHz) (MHz) (MHz)
802.11b Mode
Low 2412 10.180 >0.5
Middle 2437 10.180 >0.5
High 2462 10.180 >0.5
802.11g Mode
Low 2412 15311 >0.5
Middle 2437 15.311 >0.5
High 2462 15.311 >0.5
802.11n-HT20 Mode
Low 2412 15.311 >0.5
Middle 2437 15.311 >0.5
High 2462 15.311 >0.5
802.11n-HT40 Mode
Low 2422 35.431 >0.5
Middle 2437 35.200 >0.5
High 2452 35.431 >0.5
BLE Mode
Low 2402 0.739 >0.5
Middle 2440 0.758 >0.5
High 2480 0.745 >0.5
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802.11b Mode Low Channel

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -0.43 dB VBW 300 kHz
20 dBm 10.18036072 MHz SWT 10 ms Unit dBm
20,
10.5 PB offsht vi]ir1g _d.40 aB
2.40690982 GHY o
10] aT[TTT] =043 dB
-1 5.94 dBm MM 10, 18036072 Mg
1
o colo oe b ¥l [
‘ M\ i Mn
=10 J v Ad IN1
1MAX iMA
-20| // ‘\1
=30
- 40| Fi| VWMM\] f/l \\\ fMI
=50 "U
-60|
=70}
-80l
Center 2.412 GHz 4 MHz/ Span 40 MHz
Date: 21.DEC.2019 17:15:52
.
802.11b Mode Middle Channel
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref vl 0.28 dB VBW 300 kHz
20 dBm 10.18036072 MHz SWT 10 ms Unit dBm
20
10.5 pPB Offspt Vi|rr1g -4.57 den| gy
2.43190982 GHz
10| Al|[TI] - dB
|-D1 6.41 dBm
10.18036072 i
o D2 |0.41 d < 1
~10| M,/' m IN1
1MAX 1MA
-20| /) \
=30
- lAll.l. [ u\ I M
40 Y / \ fvuv
e M ) 11
L\JU UU
-60]
=70}
-80|
Center 2.437 GHz 4 MHz/ Span 40 MHz
Date: 21.DEC.2019 17:14:40
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08 A

802.11b Mode High Channel

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -0.46 dB VBW 300 kHz
20 dBm 10.18036072 MHz SWT 10 ms Unit dBm
20
10.5 BB Offspt vil|ir1g _1.11 aB
2.45690982 GHz =
10] al[[T1] —0.46 dB
-1 5.49 dBm Sfo—rsossoTeME
o - 1} ,IMJ’IM MMMA T
) ./J’\ M.
10 v LY N1
1MAX / l‘ 1MA
—20| A 4
30 ["j \1\\
—40|
ook ,«,J"\ MW / \1 W }vtl;M
V| }Ju
-60|
=70
-80l
Center 2.462 GHz 4 MHz/ Span 40 MHz
Date: 21.DEC.2019 17:13:12
802.11g Mode Low Channel
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -0.01 aB VBW 300 kHz
20 dBm 15.31062124 MHz SWT 10 ms Unit dBm
20
10.5 pPB Offspt Vi|rr1g -9.41 den| gy
2.40434469 GHz
19 Al[[TI] =0.0T dB
15.31062124 MHZ]
-D1 2.241 dBm
o N "I | T
2 |-3.70 d 3 JudiA o W ]
-10] /‘ IN1
1MAX / \‘ 1MA
B M M
-30| Nkﬁhé
‘uww’w
-40|
=50
-60|
—70|
-80l

Center 2.412 GHz

Date:

21.DEC.2019

4 MHz/

17:02:38

Span 40 MHz
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802.11g Mode Middle Channel

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
@Ref Lvl 0.21 dB VBW 300 kHz
20 dBm 15.31062124 MHz SWT 10 ms Unit dBm
20
10.5 HB Offspt vl _9.41 ded
2.42934469 GHz u
10 Al[(TI] 2T dB

15.31062124 MHZ

| b1 2.4 aB
P | I

’ p2 [-3.6 dBm /‘%,\,W i w\\'\L\.{
IN1

=10
1MAX // \\ iMA

e o

—40|
=50
-60|
=70
-80l
Center 2.437 GHz 4 MHz/ Span 40 MHz
Date: 21.DEC.2019 17:10:32
.
802.11g Mode High Channel
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 0.30 dB VBW 300 kHz
20 dBm 15.31062124 MHz SWT 10 ms Unit dBm
20
10.5 HB Offspt vl T _4.65 dm
=
2.45434469 GHzZ
10] al[TTI] 730 dB

15.31062124 MHZ
D1 1.47 dBm i '

0|
D2 |-4.33 d g\;ww ‘*"A«VJA\'%

S -
MWM Mm.

T T

:

-60|

Center 2.462 GHz 4 MHz/ Span 40 MHz

Date: 21.DEC.2019 17:11:47
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802.11n-HT20 Mode Low Channel

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 0.14 dB VBW 300 kHz
20 dBm 15.31062124 MHz SWT 10 ms Unit dBm
20
10.5 BB Offspt vil|ir1g _1.64 am
2.40434469 GHz
10] al[[T1] TI7 a5
15.31062124 MHZ]
obsa ;
D2 [-6.33 dpem W" W
19 il \ alt 1
1MAX / \ 1MA
=20 .\M%
-30) \ IM o

-60|

Center 2.412 GHz 4 MHz/ Span 40 MHz
Date: 21.DEC.2019 17:01:19
.
802.11n-HT20 Mode Middle Channel
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -0.53 dB VBW 300 kHz
20 dBm 15.31062124 MHz SWT 10 ms Unit dBm
20
10.5 pPB Offspt Vi|rr1g =770 denl gy
2.42934469 GHZ
10| Al|[TI] -0.53 de
15.31062124 MHz
ol b1 —0los ae
p2 |-6.05 d ﬂv,L,/A“" V‘*ﬁﬂ¢l b
o .M | N
1MAX / \ 1MA
B W"’J/ \“M
-30 ‘.MIM U\M
_4Cw %
-50)
-60)
-70|
-80l
Center 2.437 GHz 4 MHz/ Span 40 MHz
Date: 21.DEC.2019 16:59:19
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802.11n-HT20 Mode High Channel

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -8.30 dBm VBW 300 kHz
20 dBm 2.45434469 GHz SWT 10 ms Unit dBm
20
10.5 PB Offspt Vifrr1) -§.30 dBrru
2.45434469 GHZ
10] AL TTI] . dB
15.31062124 MHZ]
Of=5+ 3 +
D2 |-6.46 dBm W
-10] - IN1
1MAX \ 1MA
B MN// \w
-30| WAM \UM
,MM W}n
=50
-60|
=70
-80l

Center 2.462 GHz 4 MHz/ Span 40 MHz
Date: 21.DEC.2019 16:57:27
802.11n-HT40 Mode Low Channel
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.32 dB VBW 300 kHz
10 dBm 35.43086172 MHz SWT 20 ms Unit dBm
10
10.5 HB Offspt vl T _14.82 dB
2.40428457 GHz
9] al[TTI] . aB
. 35.43086172 MHz|
|-D1 -6.14 d
1 O L), 1,
e T IR P 1 F.V.) I A
P N
=20 IN1
1MAX / \ 1MA
=30 // \k
=40
v\AMM',
,boM “MW
-60|
=70
-80]
-90|
Center 2.422 GHz 8 MHz/ Span 80 MHz
Date: 21.DEC.2019 16:55:40
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802.11n-HT40 Mode Middle Channel

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -3.09 dB VBW 300 kHz
10 dBm 35.20040080 MHz SWT 20 ms Unit dBm
10
10.5 BB Offspt V1|71 _11.85 am
2.41944489 GHz
9] al[[T1] —3.00 dB
b1 -6 023 dBm 45.20040080 MHZ|
10 1 | TR A,..M‘llﬂ I
P B F— 7§ P kot ) YV Y A
A V'\‘
—20] IN1
1MAX ) \ 1MA
=30 // \
N NM W
e W)
-60|
=70
-80|
=90
Center 2.437 GHz 8 MHz/ Span 80 MHz
pate: 21.DEC.2019 16:53:59
.
802.11n-HT40 Mode High Channel
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.88 dB VBW 300 kHz
10 dBm 35.43086172 MHz SWT 20 ms Unit dBm
10
10.5 pPB Offspt Yifrr1) -14.13 denl g
2.43428457 GHz
0 Al[[TI] = G
. 45.43086172 MHg]
| b1 -6.26 a
R L
D2 [-12.26 [Bm ?jw WL%
—20] IN1
1MAX j \ 1MA
-30 / \\A‘\
L N
e ,
-60|
=70
-80|
-90l
Center 2.452 GHz 8 MHz/ Span 80 MHz
Date: 21.DEC.2019 16:52:10
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B e 1

20 dBm

BLE Mode Low Channel

Delta 1 [T1]
0.40 dB
739.47895792 kHz

RBW
VBW
SWT

20

10.

5 BB Offset

DI 8.

D2 |12.67 dBm

7 dBm

%//—\,-—f—"—\,_/‘\

1MAX

100 kHz RF Att 20 dB
300 kHz
5 ms Unit dBm
Yi|T1) 2.25 dBrru
2.40160621 GHZ|
Al TTI] 40 dB
739.47895792 kHZ]
\ IN1
1MA

=20

-

-50
-60
-70
-80
Center 2.402 GHz 300 kHz/ Span 3 MHz
Date: 21.DEC.2019 18:57:20
.
BLE Mode Middle Channel
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -0.01 dB VBW 300 kHz
20 dBm 757.51503006 kHz SWT 5 ms Unit dBm
20,
10.5 HB Offspt vi|(r1) 4.33 dB
2.43960020 GHZ|
10|
oI 8.7 aB . —d. 01 a8
W-/\'J\ -
o , 3/ 797.51503006 kHz]
D .7 dB
0 A
—10| \ IN1
1MAX / iMA
-20
B /—/\ J \

-60|

Center 2.44 GHz

Date:

21.DEC.2019

18:56:38

300 kHz/

Span 3 MHz
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BLE Mode High Channel

Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -0.24 dB VBW 300 kHz
20 dBm 745.49098197 kHz SWT 5 ms Unit dBm
20
10.5 HB Offspt vl 4.34 dB
2.47960621 GHz
10|
D1 8.4 aB AL TTT] = 4 _dB
%/ . 745.49098197 ki
D2 [2.6 dB
0 / A
—10| \ IN1
1MAX / 1iMA
e W \,_,.»
,40\//‘/// \'\\\\M
-50|
-60|
-70|
-80l
Center 2.48 GHz 300 kHz/ Span 3 MHz
Date: 21.DEC.2019 18:55:53
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RSS-GEN ISSUE 5 Clause 6.7 - OCCUPIED BANDWIDTH

Applicable Standard

According to RSS-GEN Issue 5 Clause 6.7

The occupied bandwidth or the “99% emission bandwidth” is defined as the frequency range between two
points, one above and the other below the carrier frequency, within which 99% of the total transmitted
power of the fundamental transmitted emission is contained. The occupied bandwidth shall be reported for
all equipment in addition to the specified bandwidth required in the applicable RSSs.

Test Procedure
The following conditions shall be observed for measuring the occupied bandwidth:

1. The transmitter shall be operated at its maximum carrier power measured under normal test conditions.
2. The span of the spectrum analyzer shall be set large enough to capture all products of the modulation
process, including the emission skirts, around the carrier frequency, but small enough to avoid having
other emissions (e.g. on adjacent channels) within the span.

3. The detector of the spectrum analyzer shall be set to “Sample”. However, a peak, or peak hold, may be
used in place of the sampling detector since this usually produces a wider bandwidth than the actual
bandwidth (worst-case measurement). Use of a peak hold (or “Max Hold”) may be necessary to determine
the occupied if the device is not transmitting continuously.

4. The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the actual occupied bandwidth
and the video bandwidth (VBW) shall not be smaller than three times the RBW value. Video averaging is
not permitted.

Note: It may be necessary to repeat the measurement a few times until the RBW and VBW are in
compliance with the above requirement.

For the 99% emission bandwidth, the trace data points are recovered and directly summed in linear power
level terms. The recovered amplitude data points, beginning at the lowest frequency, are placed in a
running sum until 0.5% of the total is reached, and that frequency recorded. The process is repeated for the
highest frequency data points (starting at the highest frequency, at the right side of the span, and going
down in frequency). This frequency is then recorded. The difference between the two recorded frequencies
is the occupied bandwidth (or the 99% emission bandwidth).

Test Data

Environmental Conditions

Temperature: 24.0C
Relative Humidity: 48 %
ATM Pressure: 101.3 kPa

The testing was performed by Chao Gao on 2019-12-21.
Test Mode: Transmitting

Test Result: Pass
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Channel Fr(el\(/l[lll_lezr;cy 99% Occu(%ilel_(:zl)}andwidth
802.11b Mode
Low 2412 14.669
Middle 2437 14.669
High 2462 14.669
802.11g Mode
Low 2412 16.914
Middle 2437 16.914
High 2462 16.914
802.11n-HT20 Mode
Low 2412 18.036
Middle 2437 17.956
High 2462 17.956
802.11n-HT40 Mode
Low 2422 36.072
Middle 2437 36.072
High 2452 36.072
BLE Mode
Low 2402 1.028
Middle 2440 1.028
High 2480 1.040
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802.11b Mode Low Channel

Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 6.78 dBm VBW 1 MHz
20 dBm 2.41300200 GHz SWT 5 ms Unit dBm
20,
10.5 BB Offsht vi|ir1g 78 dB
2.41300200 GH]
0 z o 1266 55 WAz
NV\NVV\ VTl [T1) -§.08 dBn
q v o 2.40466533 GH]
VTP [T1] -4.09 dB
T 2]
2.41933467 GHz
~10f IN1
1MAX ,/j iMA
=20 / \\
=30
W M / \ M ,
v
Y \/ Y
=50
-60|
=70
-80l
Center 2.412 GHz 4 MHz/ Span 40 MHz
pate: 21.DEC.2019 17:16:29
.
802.11b Mode Middle Channel
Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 6.91 dBm VBW 1 MHz
20 dBm 2.43599800 GHz SWT 5 ms Unit dBm
20
10.5 pPB Offspt Vi|rr1g -91 den g
2.43599800 GHz
10 £ oF 1266 58 MHZ|
w}AﬁAﬂ\ Vol [T1] —-7.98 dB
o | m 2.42966533 GH
T2 [T1] -§.06 dB
T 2]
2.44433467 GH
-10] IN1
1MAX (/j 1MA
—20| / \
=30 / \
_QCN/’\/\]M / \\f’/\/\/\/\/\’\ﬂw\/\\
-50| LA
-60|
—70|
-80l

Center 2.437 GHz

Date: 21.DEC.2019 17:17:10

4 MHz/

Span 40 MHz
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802.11b Mode High Channel

Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 6.28 dBm VBW 1 MHz
20 dBm 2.46099800 GHz SWT 5 ms Unit dBm
20
10.5 BB oftspt vl T .28 am
2.46099800 GHz
10 T 3 14.66 68 MHZ|
N\,\N\]/\ VTl o[T1] -§.52 dBn
o Al A 2.45466533 GHZ|
VTP [T1] -§.54 dBn
H 2 2.46933467 GHZ
=10 W IN1
1MAX 1MA
=20
_30 / \\
_ad M hs / \ M
\NJ\/ N J/ AN
=50
-60|
=70
-80l
Center 2.462 GHz 4 MHz/ Span 40 MHz
Date: 21.DEC.2019 17:17:42
802.11g Mode Low Channel
Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 4.73 dBm VBW 1 MHz
20 dBm 2.40979559 GHz SWT 5 ms Unit dBm
20
10.5 pPB Offspt Vi|rr1g q-73 cenl gy
2.40979559 GHz
10 N oF T6.9T 56 MHZ]|
x Vol o[T1] -g4.16 dB
0 NM/JW\ v w\"’\'uv.\ 2.40354309 GH
VrRoT1] -4.70 dB
T
2.42045691 GHZ
-10 B N1
1MAX Mj \_\Wk 1MA
20| J /i
W ww
-30 Vl‘%
-40|
=50
-60|
—70|
-80l
Center 2.412 GHz 4 MHz/ Span 40 MHz
Date: 21.DEC.2019 17:23:19
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802.11g Mode Middle Channel

Marker 1 [T1] RBW 300 kHz RF Att 20 dB
® Ref Lvl 4.82 dBm VBW 1 MHz
20 dBm 2.43367335 GHz SWT 5 ms Unit dBm
20
10.5 PB Offspt Vifrr1) 4.82 dBnf
2.43367335 GHz =
10 T oF 1691 56 MHZ]|
M Vel o[ri1) -4.31 dB
o Y i y k\"»«u. 2.42854309 GHz
T Vrk2[T1] -5.96 dBn]
% 2.44545691 GHz
-10] IN1
1MAX 1MA
o N W)J \\‘u.

UMU«M |

Pl

—40|
=50
-60|
=70
-80
Center 2.437 GHz 4 MHz/ Span 40 MHz
Date: 21.DEC.2019 17:22:32
.
802.11g Mode High Channel
Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 4.05 dBm VBW 1 MHz
20 dBm 2.46556713 GHz SWT 5 ms Unit dBm
20
10.5 BB offspt vl (T1g 4.05 dB
2.46556713 GHz =
10 oP 16.91 66 MHZ
1
W VTl [T1] -7.51 dBn
0 ‘.;%W Y My, 2.45354309 GHZ
. V\;‘ 2[T1] -§.20 dBn
2.47045691 GHzZ
=10 IN1
1MAX ”AM \\“ iMA
- " %
- Al
zcwv "\W%
—40|
=50
-60|
=70
-80l
Center 2.462 GHz 4 MHz/ Span 40 MHz
Date: 21.DEC.2019 17:18:26
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802.11n-HT20 Mode Low Channel

Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 3.12 dBm VBW 1 MHz
20 dBm 2.40931463 GHz SWT 5 ms Unit dBm
20
10.5 BB Offspt vi|(r1) 3.12 dB
2.40931463 GHz|
10 oF 18.03607214 MHZ|
: VTl o[T1] -7.48 dBr
o A JXAMU iy 2.40298196 GHz
. e T W -§.58 dBn
2 2.42101/804 GHZ|
=10 IN1
1MAX /[ \\1 1MA
A\
_20| ‘ ‘,v%
730W“Mﬂ
—40|
=50
-60|
=70
-80l
Center 2.412 GHz 4 MHz/ Span 40 MHz
Date: 21.DEC.2019 17:23:58
.
802.11n-HT20 Mode Middle Channel
Marker 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 2.09 dBm VBW 1 MHz
20 dBm 2.43856313 GHz SWT 5 ms Unit dBm
20
10.5 HB Offsgt Yi|rT1] 2.09 dBrr“
2.43856313 GHZ|
10 oF T7-955951182 MHZ|
1 Vol o[T1] -9.56 dB
0 I_LAVJ‘MM_A‘J A 2.42798196 GHg
part” M 1 -§.22 dB
2
19[' 4\% 2.44593788 GHz
-10] IN1
1MAX '/f‘ \ 1MA
20| M ™
M " N
,3CWM Mm
-40|
=50
-60|
—70|
-80l
Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 21.DEC.

2019 17:24:36
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802.11n-HT20 Mode High Channel

Marker 1 [T1] RBW 300 kHz RF Att 20 dB
® Ref Lvl 2.03 dBm VBW 1 MHz
20 dBm 2.46308216 GHz SWT 5 ms Unit dBm
20
10.5 PB Offspt Vifrr1) 2.03 dBnf
2.46308216 GHz =
10 oF T7-555951182 MHZ]
1 Vel o[ri1) -10.16 dBi
0 P RTVEVLLY MVL . 2.45298196 GHZ
™ T [T1] -4.28 dBr|
1;{ V%Z 2.47093788 GHz
-10] IN1
1MAX 1MA
-
-30| | bM AM mn

—40|
=50
-60|
=70
-80l
Center 2.462 GHz 4 MHz/ Span 40 MHz
Date: 21.DEC.2019 17:25:21
802.11n-HT40 Mode Low Channel
Marker 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl -0.90 dBm VBW 2 MHz
20 dBm 2.41725050 GHz SWT 5 ms Unit dBm
20
10.5 pPB Offspt Vi|rr1g =900 aenl oy
2.41725050 GHz
10 oF 5. 07214429 WHZ]
Vol o[T1] -4.50 dB
o v 2.40402405 GHz
MM,)WW [T1] -9.66 dB
Tw M\;z.moo 619 GHz|
-10] IN1
1MAX / 1MA
—20| !
,3CW
" %
=50
-60|
—70|
-80l
Center 2.422 GHz 6 MHz/ Span 60 MHz
pate: 21.DEC.2019 17:26:37
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802.11n-HT40 Mode Middle Channel

Marker 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl -1.17 dBm VBW 2 MHz
20 dBm 2.43862325 GHz SWT 5 ms Unit dBm
20
10.5 BB Offspt V1|71 ~1.17 am
2.43862325 GHz
10 oF 6.07214429 Wiz
VTl o[T1] -§.69 dBr|
o 1 2.41902405 GHZ|
WMMW (T1] -9.43 dBn
TW W;.Axsso 619 GHz|
—10] IN1
1MAX 1MA
B »\"M 1\«‘\
—30| it
wl” A
—40|
=50
-60|
=70
-80l
Center 2.437 GHz 6 MHz/ Span 60 MHz
pate: 21.DEC.2019 17:27:27
.
802.11n-HT40 Mode High Channel
Marker 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl -1.40 dBm VBW 2 MHz
20 dBm 2.44725050 GHz SWT 5 ms Unit dBm
20
10.5 pPB Offspt Vi|rr1g 440 amnl oy
2.44725050 GHz
10 oF 5. 07214429 WHZ]
Vol o[T1] -9.78 dB
o 1 2.43390381 GHz|
WMWW [T1] -4.25 dB
TM 2.46997595 GH]
-10] IN1
1MAX 1MA
—20|
-30) WM"]',(
a0 ‘L
=50
-60|
—70|
-80l
Center 2.452 GHz 6 MHz/ Span 60 MHz
Date: 21.DEC.2019 17:28:06
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BLE Mode Low Channel

Marker 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Lvl 5.23 dBm VBW 100 kHz
20 dBm 2.40182866 GHz SWT 8.5 ms Unit dBm
20
10.5 pB Offspt Vifrr1) 9.23 dbrl oy
2.40182866 GHz
10 T oF T- 02805611 Mz
W Vol [T1] -§.46 dB
o n V\"N-\ 2.40148597 GHg
Vrp o [r1] -4.37 dB
5 > 2.40251403 GHZ
-10f IN1
1MAX ./ \/\ 1MA
—20|
a9 WV\\I/ \\//\/“’\
a0 / \
~50bA h/\f/
Ava Mg
-60|
=70
-80
Center 2.402 GHz 300 kHz/ Span 3 MHz
Date: 21.DEC.2019 18:52:36

BLE Mode Middle Channel

Marker 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Lvl 5.14 dBm VBW 100 kHz
20 dBm 2.43999098 GHz SWT 8.5 ms Unit dBm
20
10.5 HB Offspt vl 71 9.14 dBr
2.43999098 GHz =
10 1 oF T- 02805611 Mg
/\l,\/VJ Vol [T1] -§.37 dB
o A 2.43948597 GHz
Vrp o[T1] -4.42 dBr|
K 7 2.44051403 GHz
-10f IN1
1MAX \/\ 1MA
=20
-30) /'N”\"'\\j/ \I\VNM'\
a9 / \
\
A7 Wy
-60|
=70
-80l
Center 2.44 GHz 300 kHz/ Span 3 MHz
Date: 21.DEC.2019 18:51:58
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BLE Mode High Channel

Marker 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Lvl 4.90 dBm VBW 100 kHz
20 dBm 2.47982265 GHz SWT 8.5 ms Unit dBm
20
10.5 BB offspt vi]ir1g 4.90 amrl o
2.47982265 GHg|
0 N oPH 1.04008016 M7
VTl [T1] -8.46 dBn
o A AN 2.47947996 GHZ]
Vrp o [T1] -94.11 dB
3 x2 2.48052004 GHz
~10f IN1
1MAX \'\ iMA
=20 / \/\
2 /f/,/"‘/\,\\j V/\/"V\x\
—40|
BarvS \\w‘
-60|
=70
-80|
Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 21.DEC.2019 18:51:13
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RSS-247 ISSUE 2 Clause5.2 b) - POWER SPECTRAL DENSITY

Applicable Standard
According to RSS-247 Issue2 Clause5.2 b)

The transmitter power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission. This power spectral
density shall be determined in accordance with the provisions of section 5.4(d), (i.e. the power spectral
density shall be determined using the same method as is used to determine the conducted output power).

Test Procedure

1. Use this procedure when the maximum peak conducted output power in the fundamental emission is
used to demonstrate compliance.

2. Set the RBW to: 3kHz < RBW < 100 kHz.

3. Setthe VBW > 3xRBW.

4.  Set the span to 1.5 times the DTS bandwidth.

5. Detector = peak.

6. Sweep time = auto couple.

7. Trace mode = max hold.

8. Allow trace to fully stabilize.

9. Use the peak marker function to determine the maximum amplitude level within the RBW.

10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

Test Data
Temperature: 24.0C
Relative Humidity: 48 %
ATM Pressure: 101.3 kPa

The testing was performed by Chao Gao on 2019-12-21.
EUT operation mode: Transmitting

Test Result: Compliant.
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Channel Frequency PSD Limit
(MHz) (dBm/3kHz) (dBm/3kHz)
802.11b Mode

Low 2412 -6.80 <8
Middle 2437 -6.90 <8

High 2462 -6.86 <8

802.11g Mode

Low 2412 -10.47 <8
Middle 2437 -11.39 <8

High 2462 -11.43 <8

802.11n-HT20 mode

Low 2412 -14.01 <8
Middle 2437 -13.46 <8

High 2462 -12.35 <8

802.11n-HT40 mode

Low 2422 -18.66 <8
Middle 2437 -18.50 <8

High 2452 -20.51 <8

BLE Mode

Low 2402 -6.71 <8
Middle 2440 -6.92 <8

High 2480 -7.06 <8
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802.11b Mode Low Channel

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl —-6.80 dBm VBW 10 kHz
10 dBm 2.41272054 GHz SWT 4.3 s Unit dBm
10
10.5 BB offspt vil|ir1 _d.80 dB
2.41272054 GHz
0
1
Y RS e /wwm
_ZCAM’(]W,\{V\M \4 J/\1/,!‘4“\}‘“.
o | V™
=30
-40)
-50|
-60j
=70]|
-80j
=90l
Center 2.412 GHz 1.53 MHz/ Span 15.3 MHz
Date: 21.DEC.2019 18:36:36

802.11b Mode Middle Channel

Marker 1 ([T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -6.90 dBm VBW 10 kHz
10 dBm 2.43603417 GHz SWT 4.3 s Unit dBm
10
10.5 PB Offspt Vifrr1) -6.90 dBn
2.43603417 GHz
0
1
~10 L b Al I.ﬂ\ il P i
[ﬂ" “"“"'w’ “””‘Wn{(
g P
Y \
=30
—40|
=50
-60|
=70
-80|
-90|
Center 2.437 GHz 1.53 MHz/ Span 15.3 MHz

Date: 21.DEC.2019

18:39:30

IN1
iMAa

IN1
iMA
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802.11b Mode High Channel

Marker 1 [T1] RBW 3 kHz  RF Att 10 dB
Ref Lvl -6.86 dBm VBW 10 kHz
10 dBm 2.46106483 GHz SWT 4.3 s Unit dBm
10
10.5 BB Offsht vi|ir1g _4.86 aB
2.46106483 GH
0
1
e M\ Planly MH
-20 w-vN"(lLk //M JM‘WM;I INL
e V \‘f M e
-30)
40|
-50)
-60)
-70)
80|
90|

Center 2.462 GHz

1.53 MHz/

Date:

21.DEC.2019

18:40:59

Span 15.3 MHz

802.11g Mode Low Channel

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -10.47 dBm VBW 10 kHz
10 dBm 2.41386673 GHz SWT 6.4 s Unit dBm
10
10.5 HB Offsft vl T ~14.47 aB
2.4138¢673 GHz
0
1
-10| A 2
Il WA N,
1MAX J \ 1MA
—-30| M

My,

g

-60|

—90l

Center 2.412 GHz

Date:

21.DEC.2019

18:35:15

2.3 MHz/

Span 23 MHz
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802.11g Mode Middle Channel

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -11.39 dBm VBW 10 kHz
10 dBm 2.43513327 GHz SWT 6.4 s Unit dBm
10
10.5 BB Offsht vi|ir1g ~11.39 am
2.43513327 GHz|
0
h M
) h WWA/M“AA
1MAX ( \ 1MA
=30

\'““\m

-60|

=90

Center 2.437 GHz 2.3 MHz/ Span 23 MHz
Date: 21.DEC.2019 18:34:10
.
802.11g Mode High Channel
Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -11.43 dBm VBW 10 kHz
10 dBm 2.46386673 GHz SWT 6.4 s Unit dBm
10
10.5 BB offspt vi|(r1) ~11.43 aBm
=
2.4638¢673 GHz|
0
—10| :
AW ‘WN\M VA iy
1MA

—20|
1MAX I

ol

-60|

—90l

Center 2.462 GHz

Date: 21.DEC.2019

18:33:02

2.3 MHz/

Span 23 MHz
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802.11n-HT20 Mode Low Channel

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -14.01 dBm VBW 10 kHz
10 dBm 2.40948798 GHz SWT 6.4 s Unit dBm
10
10.5 pPB Offspt Yifrr1) -14.01 aen oy
2.40948798 GHzZ
0
=10} T
. T MW/VW\LUNWU A A 1
20 | LAY 1A N1
1MAX 1MA
-30| ‘J
H.vl'J |
T Sy
=50
-60|
=70
-80]
=90l
Center 2.412 GHz 2.3 MHz/ Span 23 MHz

Date:

21.DEC.2019

18:29:00

802.11n-HT20 Mode Middle Channel

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -13.46 dBm VBW 10 kHz
10 dBm 2.43725351 GHz SWT 6.4 s Unit dBm
10
10.5 PB Offspt Yi|T1) -13.46 dBrru
2.43725351 GHZ
0
=10 T
R T Y A )
LA A v m1
1MAX 1MA

I

- y
_s0l—t4 uu’ﬂ

k,

-60|

-90|

Center 2.437 GHz

Date: 21.DEC.2019

18:30:08

2.3 MHz/

Span 23 MHz
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802.11n-HT20 Mode High Channel

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -12.35 dBm VBW 10 kHz
10 dBm 2.46322144 GHz SWT 6.4 s Unit dBm
10
10.5 pPB Offspt Yifrr1) -13.35 dbn oy
2.46322144 GHzZ
0]
~10| 1
kA oA AR e
1MA

_20 |
- [“W"
—30|

—60|

=90

Center 2.462 GHz

Date:

21.DEC.2019

2.3 MHz/

18:31:25

Span 23 MHz

802.11n-HT40 Mode Low Channel

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -18.66 dBm VBW 10 kHz
10 dBm 2.42450541 GHz SWT 15 s Unit dBm
10
10.5 PB Offspt Yi|T1) -18.66 dBrru
2.42450541 GHZzZ
0
=10
1
—20 1 | 1 INL
1MAX 1MA
=30 J l
—40| lﬂj \Nn
- W “u
,6cﬂMPJMﬁJ \Mkuﬁﬁﬁm
=70
-80|
-90|
Center 2.422 GHz 5.32 MHz/ Span 53.2 MHz

Date:

21.DEC.2019

18:27:37
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802.11n-HT40 Mode Middle Channel

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -18.50 dBm VBW 10 kHz
10 dBm 2.44014509 GHz SWT 15 s Unit dBm
10
10.5 pPB Offspt Yifrr1) -1§.50 dBrf
2.44014509 GHz
0]
=10
1
20 A
1MAX
—30| J h l
—40|
~50 '}»'IJ lt\tl}“
—GOW NW
=70
-80|
-90|
Center 2.437 GHz 5.32 MHzZ/ Span 53.2 MHz

Date:

21.DEC.2019

18:25:55

802.11n-HT40 Mode High Channel

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -20.51 dBm VBW 10 kHz
10 dBm 2.45386573 GHz SWT 15 s Unit dBm
10
10.5 PB Offspt Vifrr1) -20.51 dBn|
2.45386573 GHz
0
=10
1
_20 v
1MAX WWWM
=30 ’
—40| ‘j, lx
=50 "” ‘iN
M M
=70
-80|
-90|
Center 2.452 GHz 5.32 MHz/ Span 53.2 MHz

Date:

21.DEC.2019

18:24:16

IN1
iMA

IN1
iMA
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BLE Mode Low Channel

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvl -6.71 dBm VBW 10 kHz
20 dBm 2.40198677 GHz SWT 340 ms Unit dBm
20
10.5 HB Offspt vi|(r1) ~§.71 dBi
2.40198677 GHz
10|
0
1
-10 NMWWWMMUMW .
1MAX W M 1iMA
_zcﬂ,,n
=30
-4
-50
-60|
=70}
-80l
Center 2.402 GHz 120 kHz/ Span 1.2 MHz
Date: 21.DEC.2019 19:02:08
.
BLE Mode Middle Channel
Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvl —-6.92 dBm VBW 10 kHz
20 dBm 2.43993146 GHz SWT 340 ms Unit dBm
20
10.5 HB Offspt vl T _4.92 dm
2.43993146 GHz
10|
0
1
10 MMWWWW.A
Ju v IN1
1MAX M’\'\M‘ 1MA
JCJ[,‘/N‘W A
=30
-40
-50
-60|
=70}
-80|
Center 2.44 GHz 120 kHz/ Span 1.2 MHz
Date: 21.DEC.2019 19:02:39
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BLE Mode High Channel

Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvl -7.06 dBm VBW 10 kHz
20 dBm 2.47988818 GHz SWT 340 ms Unit dBm
20
10.5 BB offsh vl (T1g ~7.06 dm
2.47988818 GHz
10|
0
1L
10 NA%AMWWW“M
1MAX M
-20| A
=30
-40
-50
-60
=70}
-80l

Center 2.48 GHz

Date:

21.DEC.2019

120

19:03:03

kHz/

Span 1.2 MHz

IN1
iMAa
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RSS-247 ISSUE 2 Clause 5.4 d) - TRANSMITTER OUTPUT POWER
MEASUREMENT

Applicable Standard

According to RSS-247 Issue2 Clause5.4 d)

For DTSs employing digital modulation techniques operating in the bands 902-928 MHz and 2400-2483.5
MHz, the maximum peak conducted output power shall not exceed 1 W. The e.i.r.p. shall not exceed 4 W,
except as provided in section 5.4(e).

As an alternative to a peak power measurement, compliance can be based on a measurement of the
maximum conducted output power. The maximum conducted output power is the total transmit power
delivered to all antennas and antenna elements, averaged across all symbols in the signalling alphabet
when the transmitter is operating at its maximum power control level. Power must be summed across all
antennas and antenna elements. The average must not include any time intervals during which the
transmitter is off or transmitting at a reduced power level. If multiple modes of operation are implemented,
the maximum conducted output power is the highest total transmit power occurring in any mode.

Test Procedure

For Wi-Fi:

The maximum peak conducted output power may be measured using a broadband peak RF power meter.
The power meter shall have a video bandwidth that is greater than or equal to the DTS bandwidth and shall
use a fast-responding diode detector.

1. Place the EUT on a bench and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to one
test equipment.

3. Add a correction factor to the display.

Power Meter Attenuator |— EUT

For BLE:

Set the RBW > DTS bandwidth.

Set VBW >3 x RBW.

Set span > 3 x RBW

Sweep time = auto couple.

Detector = peak.

Trace mode = max hold.

Allow trace to fully stabilize.

Use peak marker function to determine the peak amplitude level.

Signal Analyzer Attenuator l— EUT

i S o e
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Test Data

Environmental Conditions

Temperature: 24.0°C
Relative Humidity: 48 %
ATM Pressure: 101.3 kPa

The testing was performed by Chao Gao on 2019-12-21.

EUT operation mode: Transmitting

Max
Channet | Fro0ey | pol it | Power it | AMGGan | ebrp | elnp Limi
Power (dBm)
(dBm)
802.11b Mode
Low 2412 19.50 <30 1.0 20.50 <36
Middle 2437 18.75 <30 1.0 19.75 <36
High 2462 18.20 <30 1.0 19.20 <36
802.11g Mode
Low 2412 21.01 <30 1.0 22.01 <36
Middle 2437 20.59 <30 1.0 21.59 <36
High 2462 20.19 <30 1.0 21.19 <36
802.11n-HT20 Mode
Low 2412 18.36 <30 1.0 19.36 <36
Middle 2437 18.10 <30 1.0 19.10 <36
High 2462 18.00 <30 1.0 19.00 <36
802.11n-HT40 Mode
Low 2422 15.36 <30 1.0 16.36 <36
Middle 2437 15.34 <30 1.0 16.34 <36
High 2452 15.20 <30 1.0 16.20 <36
BLE Mode
Low 2402 9.59 <30 1.0 10.59 <36
Middle 2440 9.59 <30 1.0 10.59 <36
High 2480 9.48 <30 1.0 10.48 <36

Note: The maximum antenna gain is 1.0 dBi for Wi-Fi and 1.0 dBi for BLE.
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BLE Mode Low Channel

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 9.59 dBm VBW 3 MHz

20 dBm 2.40172044 GHz SWT 5 ms Unit dBm
20

10.5 BB ofeshe vi|rr1 9.59 dm

il 2.40172044 GHz|

/

1MAX iMA

=20

-60|

Center 2.402 GHz 300 kHz/ Span 3 MHz

Date: 21.DEC.2019 18:49:30

BLE Mode Middle Channel

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 9.59 dBm VBW 3 MHz

20 dBm 2.43970842 GHz SWT 5 ms Unit dBm
20

10.5 HB Offsgt Yilrr1 9.59 dBnj
L 2.43970842 GHZ|

-10 IN1
1MAX 1MA

-60|

Center 2.44 GHz 300 kHz/ Span 3 MHz

Date: 21.DEC.2019 18:50:04

RSS-GEN ISSUE 5/RSS-247 ISSUE 2

Page 93 of 101




Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RSHA191209001-08 A

B s

20

20 dBm

Marker 1 [T1]

BLE Mode High Channel

RBW 1 MHz
9.48 dBm

2.47972645 GHz

VBW 3 MHz

SWT 5 ms

RF Att

Unit

20

10.

5

AB Offse

v

[T1]

.48

—

2.47972

645

/

~—_

1MAX

=20

IN1
iMA

-60|

-gol

Center 2.48 GHz

Date:

21.DEC.2019

300 kHz/

18:50:31

Span 3 MHz
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RSS-247 ISSUE 2 Clause 5.5 - OUT OF BAND EMISSIONS

Applicable Standard

According to RSS-247 Issue2 Clauses5.5.

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(d), 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 Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect its
antenna terminal to measurement instrument via a low loss cable. Then set it to any one measured
frequency within its operating range, and make sure the instrument is operated in its linear range.

3. Set RBW and VBW of spectrum analyzer to 100 kHz and 300kHz with a convenient frequency span
including 100kHz bandwidth from band edge.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot the
graph with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.

Test Data

Environmental Conditions

Temperature: 24.0C
Relative Humidity: 48 %
ATM Pressure: 101.3 kPa

The testing was performed by Chao Gao on 2019-12-21.

Test Result: Compliant.
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EUT operation mode: Transmitting

802.11b Mode Left Side

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -35.03 dBm VBW 300 kHz
20 dBm 2.39711423 GHz SWT 15 ms Unit dBm
20
10.5 BB oftspt vi|r1g ~35.03 aB
2.39711/423 GHZ
10|
|-D1 6.31 dBm
~10 N \ \l IN1
[2a%D2 |-13.69 (dB Jv ‘L 1iMA
-20 f \
-30|
1 / \
—40 VI\IJLMU ijul}h"‘\]ﬂ
sl Aw hu df
-60|
-70
-80l

Center 2.4 GHz

Date:

21.DEC.2019

17:36:50

6 MHz/

802.11b Mode Right Side

Span 60 MHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -47.62 dBm VBW 300 kHz
20 dBm 2.48350000 GHz SWT 17.5 ms Unit dBm
20
10.5 pPB Offspt Vi|rr1g 4762 annl oy
2.48350000 GHz
10]
I-D1 5.92 dB
0| rvu] U i
-10] JJ.\ IN1
wj! -14.08 (KB 1MA
—20| / L\]
=30 [ 1
-40| f \‘
_sc»\d "U m“ “\,MM
Pt AR
-60|
—70|
-80l

Center 2.4835 GHz

Date: 21.DEC.2019

17:38:35

7 MHz/

Span 70 MHz
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802.11g Mode Left Side

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -24.65 dBm VBW 300 kHz
20 dBm 2.39957916 GHz SWT 17.5 ms Unit dBm
20
10.5 HB Offspt Yi|T1) -24.65 dBrru
2.39957916 GHz
10|
C—Dl 1.47 dBm. ik s
-10| r‘)/ WMA‘ IN1
1MAX } \ 1MA
D2 |-18.13 @B
_20) '
1J/F ﬁ\“wuh
-30| V}béfyﬁ hiﬂVV‘Mh
y\"’”f o
=50
-60|
=70
_g0l

Date

Center 2.4 GHz

H 21.DEC.2019

7 MHz/

17:35:13

802.11g Mode Right Side

Span 70 MHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -41.62 dBm VBW 300 kHz
20 dBm 2.48350000 GHz SWT 20 ms Unit dBm
20,
10.5 BB offspt vl (T1g _41.62 am
2.48350000 GHZ
10|
D1 1.74 dBm
-10] )\\ IN1
1MAX \ iMa
D2 |-18.26 (B Y
20 / \t\%
L ‘

-60|

Date

Center 2.4835 GHz

H 21.DEC.2019

8 MHz/

17:34:09

Span 80 MHz
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802.11n-HT20 Mode Left Side

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -25.93 dBm VBW 300 kHz
20 dBm 2.39985972 GHz SWT 17.5 ms Unit dBm
20
10.5 PB Offspt Vifrr1) -25.93 dBn|
2.39985972 GHz
10|
0]
B /WWJT
1MAX }
_20 i
1 \«h
- MAM/ L
i M“"‘Q
-50 WMM
-60|
=70
-80l
Center 2.4 GHz 7 MHz/ Span 70 MHz
Date: 21.DEC.2019 17:32:01

802.11n-HT20 Mode Right Side

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -40.66 dBm VBW 300 kHz
20 dBm 2.48350000 GHz SWT 20 ms Unit dBm
20,
10.5 HB Offspt vi|(r1) —40.66 dm
2.48350000 GHZ|
10|
olo1 —oloa o
N MW“
1MAX J \
~20 B M’ 0. 00 e

=30

M
a

-60|

Center

Date:

2.4835 GHz

21.DEC.2019

8 MHz/

17:33:02

Span 80 MHz

IN1
iMA

iMA
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802.11n-HT40 Mode Left Side

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -36.88 dBm VBW 300 kHz
10 dBm 2.39975952 GHz SWT 30 ms Unit dBm
10
10.5 PB Offspt Vifrr1) -36.88 dBrru
2.39975952 GHz
0
-D1 -6.15 dB
10 ..|IA.U>UL Ay 1,
=20 /}MM IN1
1MAX l ‘ 1MA
D2 |-26.15 (dB:
a0 '/.l \
. \\u
-50 W¢ﬁPNML Lﬂﬂ”%hl
oo Mrﬂﬂ
=70
-80|
-90|
Center 2.4 GHz 12 MHz/ Span 120 MHz
pate: 21.DEC.2019 17:30:38
. .
802.11n-HT40 Mode Right Side
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -46.72 dBm VBW 300 kHz
10 dBm 2.48350000 GHz SWT 30 ms Unit dBm
10
10.5 BB offspt vl (T1g _44.72 am
[ A ]
2.48350000 GHz
0
|I-D1 -6.]22 dBm
10 o LU T g
_20| /J IN1
1MAX iMA
D -26.22 Bm
w Ry
5ol M
"mewwwww«wm
—70|
-80|
Y

Center 2.4835 GHz 12 MHz/

Date: 21.DEC.2019 17:29:30

Span

120 MHz
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BLE Mode Left Side

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
®Ref Lvl -47.69 dBm VBW 300 kHz
20 dBm 2.39597194 GHz SWT 5 ms Unit dBm
20
10.5 PB Offspt Vifrr1) -47.69 dBn|
2.39597194 GHz =
10T 545 aBm

D2 |-11.32 [dB
1MAX / \

=20 /\J

-60
-70
-80
Center 2.4 GHz 1 MHz/ Span 10 MHz
Date: 21.DEC.2019 18:57:59

BLE Mode Right Side

IN1
iMA

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
®Ref vl -44.86 dBm VBW 300 kHz
20 dBm 2.48666633 GHz SWT 5 ms Unit dBm
20
10.5 BB offspt vl (T1g _44.86 am o
2.48666633 GHz
lo—Ul 8. €2 dR
|
-11.38 N
1MA

-

-1

0 D
1MAX

=20

/\/

)

-60|

Center 2.4835 GHz

Date: 21.DEC.2019

18:59:03

1 MHz/

Span 10 MHz
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Declarations

1: BACL is not responsible for the authenticity of any test data provided by the applicant. Data included
from the applicant that may affect test results are marked with an asterisk **’. Customer model name,
addresses, names, trademarks etc. are not considered data.

2: Unless otherwise stated the results shown in this test report refer only to the sample(s) tested.

3: Otherwise required by the applicant or Product Regulations, Decision Rule in this report did not
consider the uncertainty.

4: The extended uncertainty given in this report is obtained by combining the standard uncertainty times
the coverage factor K with the 95% confidence interval.

5: This report cannot be reproduced except in full, without prior written approval of the Company.

6: This report is valid only with a valid digital signature. The digital signature may be available only under
the Adobe software above version 7.0.

wwwst END OF REPORT* %%
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