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Summary of Test Results

Test Item Clause Limit/Requirement Result
NORMAL AND
EXTREME N/A Clause 5.1.2 Pass
CONDITIONS

Nominal Centre

. Clause 5.4.2.2 Clause 4.2.1 Pass
frequencies
Nominal Channel
Bandwldth and Clause 5.4.3.2 Clause 4.2.2 Pass
Occupied Channel
Bandwidth
RF output power Clause 5.4.4.2 Clause 4.2.3 Pass
Power density Clause 5.4.4.2 Clause 4.2.3 Pass

Transmitter
unwanted emissions
outside the 5 GHz
RLAN bands

Clause 5.4.5.2 Clause 4.2.4.1 Pass

Transmitter
unwanted emissions

within the 5 GHz | -1ause 5:4.6.2 Clause 4.2.4.2 Pass
RLAN bands

RECEIVer Spurous oy, se 5.4.7.2 Clause 4.2.5 Pass
emissions

Dynamic Frequency

Selection (Slave) Clause 5.4.8.2 Clause 4.2.6 Pass

Dynamic Frequency |~ <o 5.4.8.2 Clause 4.2.6 N/A
Selection (Master)

Adaptivity (Channel |Clause 5.4.9.2, Clause

Access Mechanism) |5.4.9.3 Clause 4.2.7 Pass

Receiver Blocking |Clause 5.4.10.2 Clause 4.2.8 Pass

User Access

o N/A Clause 4.2.9 Pass
Restrictions
Geo-location N/A Clause 4.2.10 N/A
capability
Note:

1. N/A: In this whole report not applicable.

*This test report is only published to and used by the applicant, and it is not for evidence purpose
in China.

*The measurement result for the sample received is <Pass> according to <ETSI EN 301 893
V2.1.1> when <Simple Acceptance> decision rule is applied.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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1. ATTESTATION OF TEST RESULTS

Applicant Information
Company Name:
Address:

Manufacturer Information
Company Name:
Address:

EUT Information

EUT Name:

Model:

Brand:

Sample Received Date:
Sample Status:
Sample ID:

Date of Tested:

Hui Zhou Gaoshengda Technology Co.,LTD

No.2,Jin-da Road,Huinan High-tech Industrial Park,Hui-ao
Avenue,Huizhou City,Guangdong,China

Hui Zhou Gaoshengda Technology Co.,LTD

No.2,Jin-da Road,Huinan High-tech Industrial Park,Hui-ao
Avenue,Huizhou City,Guangdong,China

WIFI+BT Module

WXT52M2511

GSD

October 8, 2023

Normal

6522183

October 11, 2023 to October 26, 2023

APPLICABLE STANDARDS

STANDARD TEST RESULTS

ETSI EN 301 893 V2.1.1 Pass

Prepared By:

farmy Huory

Checked By:

])W (clz«wj

Fanny Huang

Engineer Project Associate

Approved By:

, A
k}{e?fma—w

\

Denny Huang

Senior Project Engineer

Stephen Guo

Operations Manager

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)

Co., Ltd, Song Shan Lake Branch.
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2. TEST METHODOLOGY

All tests were performed in accordance with the standard ETSI EN 301 893 V2.1.1

3. FACILITIES AND ACCREDITATION

A2LA (Certificate No.: 4102.01)

UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
has been assessed and proved to be in compliance with A2LA.

FCC (FCC Designation No.: CN1187)

UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
Has been recognized to perform compliance testing on equipment subject
to the Commission's Declaration of Conformity (DoC) and Certification

rules

ISED (Company No.: 21320)
Accreditation UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
Certificate has been registered and fully described in a report filed with ISED.

The Company Number is 21320 and the test lab Conformity Assessment
Body Identifier (CABID) is CN0O046.

VCCI (Registration No.: G-20019, R-20004, C-20012 and T-20011)

UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
has been assessed and proved to be in compliance with VCCI, the
Membership No. is 3793.

Facility Name:

Chamber D, the VCCI registration No. is G-20019 and R-20004
Shielding Room B, the VCCI registration No. is C-20012 and T-20011

Note 1:

All tests measurement facilities use to collect the measurement data are located at Building 10,
Innovation Technology Park, No. 1, Li Bin Road, Song Shan Lake Hi-Tech Development Zone
Dongguan, 523808, People’s Republic of China.

Note 2:

The test anechoic chamber in UL Verification Services (Guangzhou) Co., Ltd.

Song Shan Lake Branch had been calibrated and compared to the open field sites and the test
anechoic chamber is shown to be equivalent to or worst case from the open field site.

Note 3:

For below 30 MHz, lab had performed measurements at test anechoic chamber and comparing to
measurements obtained on an open field site. And these measurements below 30 MHz had
been correlated to measurements performed on an OFS.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations and is traceable to

recognized national standards.

4.2. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Test ltem Uncertainty
Conduction emission 3.62dB

Radiated Emission 22 dB
(Included Fundamental Emission) (9 kHz ~ 30 MHz) '

Radiated Emission 4.00 dB
(Included Fundamental Emission) (30 MHz ~ 1 GHz) '

Radiated Emission 5.78 dB (1 GHz ~ 18 GHz)
(Included Fundamental Emission) (1 GHz to 26 GHz) 5.23 dB (18 GHz ~ 26 GHz)
Note: This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

EUT Name WIFI+BT Module
Model WXT52M2511

5180 MHz to 5240 MHz,

Frequency Range: 5240 MHz to 5320 MHz,
5500 MHz to 5700 MHz

TPC Function: Not Support

DFS Operational mode: Slave without radar detection

|EEE 802.11a: OFDM(64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11n: OFDM(64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11ac: OFDM(256QAM, 64QAM, 16QAM, QPSK,
BPSK)

IEEE 802.11ax: OFDMA(1024QAM, 256QAM, 64QAM,
16QAM, QPSK, BPSK)

IEEES02.11a,

IEEE802.11n HT20/n HT40,

IEEE802.11ac VHT20/VHT40/VHTS0,

|IEEE802.11ax HE20/HE40/HESO

Normal Test Voltage: DC5V

Type of Modulation:

Radio Technology:

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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5.2. CHANNEL LIST

Lower Sub-Band (BW 20MHz)
F F F F
Channel requency Channel requency Channel requency Channel requency
(MHz) (MHz) (MHz) (MHz)
36 5180 48 5240 60 5300 / /
40 5200 52 5260 64 5320 / /
44 5220 56 5280 / / /
Higher Sub-Band (BW 20MHz)
F F F F
Channel requency Channel requency Channel requency Channel requency
(MH2z) (MH2z) (MH2z) (MH2z)
100 5500 112 5560 124 5620 136 5680
104 5520 116 5580 128 5640 140 5700
108 5540 120 5600 132 5660 / /
Lower Sub-Band (BW 40MHz)
F F F F
Channel requency Channel requency Channel requency Channel requency
(MH2z) (MH2z) (MH2z) (MH2z)
38 5190 46 5230 54 5270 62 5310
Higher Sub-Band (BW 40MHZz)
F F F F
Channel requency Channel requency Channel requency Channel requency
(MHz) (MHz) (MHz) (MHz)
102 5510 118 5590 134 5670 / /
110 5550 126 5630 / / / /
Lower Sub-Band (BW 80MHz)
F F F F
Channel requency Channel requency Channel requency Channel requency
(MHz) (MHz) (MH2z) (MH2z)
42 5210 58 5290 / / / /
Higher Sub-Band (BW 80MHZz)
Frequenc Frequenc Frequenc Frequenc
Channel quency Channel quency Channel quency Channel quency
(MHz) (MHz) (MHz) (MHz)
106 5530 122 5610 / / / /
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035

This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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5.3. MAXIMUM POWER

Frequency Range MZ’;S%;“Cbhearir?; IEEE Std. Frequency | Max EIRP

(MHz) (NTX) 802.11 (MHz) (dBm)
5180-5350 (Lower Sub-Band) 2 a 5180-5320 17.32
5180-5350 (Lower Sub-Band) 2 n HT20 5180-5320 19.38
5180-5350 (Lower Sub-Band) 2 n HT40 5190-5310 19.77
5180-5350 (Lower Sub-Band) 2 ac VHT80 5210-5290 19.11
5180-5350 (Lower Sub-Band) 2 ax HE20 5180-5320 18.53
5180-5350 (Lower Sub-Band) 2 ax HE40 5190-5310 18.81
5180-5350 (Lower Sub-Band) 2 ax HE80 5210-5290 19.06
5470-5725 (HIGH Sub-Band) 2 a 5500-5700 17.14
5470-5725 (HIGH Sub-Band) 2 n HT20 5500-5700 19.59
5470-5725 (HIGH Sub-Band) 2 n HT40 5510-5670 18.90
5470-5725 (HIGH Sub-Band) 2 ac VHT80 5530-5610 18.71
5470-5725 (HIGH Sub-Band) 2 ax HE20 5500-5700 18.67
5470-5725 (HIGH Sub-Band) 2 ax HE40 5510-5670 18.91
5470-5725 (HIGH Sub-Band) 2 ax HE80 5530-5610 19.20

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)

Co., Ltd, Song Shan Lake Branch.

FORM NO: 10-SL-F0035
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5.4. THE WORSE CASE POWER SETTING PARAMETER

The Worse Case Power Setting Parameter

Test Software ‘

QA Tool

Mode Rate Channel Soft set value
ANT1 ANT?2
36 14 14
64 13 14
l1a 6M 100 14 14
140 14.5 14.5
36 13 13
64 10.5 10.5
11n HT20 MCSO0 100 135 135
140 14 14
38 13.5 135
62 12.5 125
11n HT40 MCSO 102 13 13
134 13 13
36
1lac VHT20 MCSO0 16040 Cover by 802.11n HT20
140
38
1l1lac VHT40 MCSO0 16022 Cover by 802.11n HT40
134
42 14.5 14.5
58 14.5 14.5
1lac VHT80 MCSO0 106 14 14
122 15 15
36 15 15
64 14 14
11lax HE20 MCSO 100 155 155
140 16 16
38 15 15
62 15 15
11lax HE40 MCSO0 102 15 15
134 15 15
42 16 16
58 15.5 15.5
11lax HE8O MCSO0 106 16 16
122 17 17

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM NO: 10-SL-F0035

This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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The EUT was tested in the following configuration(s):

Controlled in test mode using a software application on the EUT supplied by customer. The
application was used to enable a continuous transmission and to select the mode, test channels,
bandwidth, data rates as required.

For SISO modes, there are two transmission antennas. The antenna used in any given time can
be either ANTENNA 1 or ANTENNA 2. All antenna ports have the same power; output power
measurement for SISO modes on both antennas are reported.

For 2TX MIMO modes, ANTENNA 1 and ANTENNA 2, used at the same time.

Worst-case data rates as provided by the client were:

802.11a mode: 6 Mbps
802.11n HT20 mode: MCSO
802.11n HT40 mode: MCSO0
802.11ac VHT20 mode: MCSO
802.11ac VHT40 mode: MCSO
802.11ac VHT80 mode: MCSO
802.11ax HE20 mode: MCSO
802. 11ax HE40 mode: MCSO
802. 11ax HE80 mode: MCSO0

802.11ac VHT20 and VHT40 mode are different from 802.11nHT20 and HT40 only in control
messages and have the same power settings, so for these 4 modes, only 802.11n HT20 and
802.11n HT40 modes data are recorded in the report .

802.11a support SISO mode, two antenna have the same power setting, so only the worst data
for antenna 2 are recorded in the report.

The measured additional path loss was included in any path loss calculations for all RF cable
used during tested.

RF output power, power spectral density tests separately on each port with all supported SISO &
MIMO port combinations.

Conducted unwanted emissions tests were performed with SISO mode, as this port was found to
have the worst case in terms of power settings amongst all supported possible SISO & MIMO
port combinations.

Radiated unwanted emissions tests were performed with the MIMO modes. These were found to
be the worst modulation scheme with regards to emissions after preliminary investigations and,
as this mode emits the highest conducted output power level, it was deemed to be the worst
case.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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5.5. DESCRIPTION OF AVAILABLE ANTENNAS

Antenna Fr((el\(jlllj_'ezr;cy Antenna Type Maximum Antenna Gain (dBi)
1 5180 ~ 5725 PCB Antenna 3.93
2 5180 ~ 5725 PCB Antenna 3.87
IEEE Std. Transmit and Description
802.11 Receive Mode P
a X12TX, 2RX | Antenna 1 and 2 can be used as transmitting/receiving antenna.
n HT20 X12TX, 2RX | Antenna 1 and 2 can be used as transmitting/receiving antenna.
n HT40 X12TX, 2RX | Antenna 1 and 2 can be used as transmitting/receiving antenna.

ac VHT20 X2TX, 2RX | Antenna 1 and 2 can be used as transmitting/receiving antenna.

ac VHT40 XI2TX, 2RX | Antenna 1 and 2 can be used as transmitting/receiving antenna.

ac VHT80 XI2TX, 2RX | Antenna 1 and 2 can be used as transmitting/receiving antenna.

ax HE20 XI2TX, 2RX | Antenna 1 and 2 can be used as transmitting/receiving antenna.
ax HE40 XI2TX, 2RX | Antenna 1 and 2 can be used as transmitting/receiving antenna.
ax HE80 XI2TX, 2RX | Antenna 1 and 2 can be used as transmitting/receiving antenna.

Note: The value of the antenna gain was declared by customer.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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5.6. SUPPORT UNITS FOR SYSTEM TEST

SUPPORT EQUIPMENT

Iltem Equipment Brand Name Model Name Remarks
1 Laptop Lenovo E42-80 R303U5AG
I/O CABLES
Cable No Port Connector Type | Cable Type | Cable Length(m) Remarks
1 USB / / 1.0 /

ACCESSORIES

Item Accessory Brand Name Model Name Description
/ / / / /
TEST SETUP

The EUT can work in engineering mode with a software through a Laptop.

SETUP DIAGRAM FOR TESTS

USB

EUT Laptop

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.



(( UL )) Solutions REPORT NO.: 4791023025-1-RF-4
' Page 16 of 149

5.7. TEST SYSTEM CONFIGURATION

Tonsend SRD Test System

OB 20| 108 50)

@)

e
=

@

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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5.8. DESCRIPTION OF THE EQUIPMENT UNDER TESTED

(INFORMATION AS REQUIRED BY ETSI EN 301 893 (V2.1.1), clause 5.4.1)

a) |The Nominal Channel Bandwidth(s)
Nominal Channel Bandwidth 1 X]20MHZ
Nominal Channel Bandwidth 2 X140MHZ
Nominal Channel Bandwidth 3 X]80MHZ
Nominal Channel Bandwidth 4 [ ]160MHz

The associated center frequencies

XJFor Nominal Channel Bandwidth 1

For the band 5150 MHz to 5350 MHz

CH36 (5180MHz)

CH64 (5320MHz)

For the band 5470 MHz to 5725 MHz

CH100 (5500MHz)

CH140 (5700MHz)

XJFor Nominal Channel Bandwidth 2

For the band 5150 MHz to 5350 MHz

CH38 (5190MHz)

CH62 (5310MHz)

For the band 5470 MHz to 5725 MHz

CH102 (5500MHz)

CH134 (5670MHz)

[XJFor Nominal Channel Bandwidth 3

For the band 5150 MHz to 5350 MHz

CH42 (5210MHz)

CH58 (5290MHz)

For the band 5470 MHz to 5725 MHz

CH106 (5530MHz)

CH122 (5610MHz)

[JFor Nominal Channel Bandwidth 4
For the band 5150 MHz to 5350 MHz

For the band 5470 MHz to 5725 MHz

b) If the Load Based Equipment can support multi-channel operation (see clause
4.2.7.3.2.3), the following shall be provided:

Whether the LBE equipment uses Option 1 and/or Option 2 (see |[X] Option 1

CH50 (5250MHz)

clause 4.2.7.3.2.3) for its multi-channel operation [] Option 2
Whether or not these channels are adjacent or non-adjacent []Yes X No
Whether or not these channels are in different sub-bands [ ] Yes [X] No

For equipment implementing option 1 (see clause 4.2.7.3.2.3),
the number of channels used for multi-channel operation when
performing the test described in clause 5.4.9.3.2.3.1.

C) |The different transmit operating modes (see clause 5.3.3.2) (tick all that apply)

[|Equipment with only one antenna

XEquipment with two diversity antennas but at any moment in
time only one antenna is used.

[] Smart antenna system with two or more antennas, but
operating in a mode where only one antenna is used.

X]Operating mode 1:
Single Antenna
Equipment
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X] Operating mode 2:
Smart Antenna
Systems - Multiple
Antennas without
beamforming

The equipment that can operate in this mode contains a smart
antenna system using two or more transmit chains
simultaneously but without beamforming.

[] Operating mode 3:
Smart Antenna
Systems - Multiple
Antennas with
beamforming

The equipment that can operate in this mode contains a smart
antenna system using two or more transmit chains
simultaneously with beamforming.

In addition to the antenna assembly gain G, the beamforming gain
Y may have to be taken into account when

performing the measurements described in the present document.

d)

In case of Smart Antenna Systems or multiple antenna systems

The number of Receive chains

2

The number of Transmit chains

2

Equal power distribution among the transmit chains

[ ]Yes XINo

In case of beamforming, the maximum (additional) beamforming

gain

NA

TPC feature available

XYes

[ ]JNo

f)

For devices with a TPC feature, for each TPC range:

TPC range 1. [15150 MHz to 5350 MHz and
Applicable 5470 MHz to 5725 MHz (Indoor)

Frequency Range

Simultaneous transmissions in both
sub-bands

[lYes [INo

(15 470 MHz to 5 725 MHz only (Outdoor only)

Power levels are specified for (integrated antenna equipment) |[_]Tx out [le.irp

The lowest power level

The highest power level

g)

For devices operating in a mode without a TPC feature:

TPC range 1: [X]5150 MHz to 5350 MHz and
Applicable 5470 MHz to 5725 MHz (Indoor)

Frequency Range

Simultaneous transmissions in both
sub-bands

[ IYes XINo

[]5 470 MHz to 5 725 MHz only (Outdoor only)

Power levels are specified for (integrated antenna equipment) [[_]JTx out [leirp

The highest power level

h)

The DFS related operating mode(s) of the equipment

[ ]Master ‘D Slave with radar detection

‘@ Slave without radar detection

User access restrictions (please check box below to confirm)

X]The equipment is constructed to comply with the requirements contained in clause 4.2.9

in ETSI EN 301 893Vv2.1.1
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j) |For equipment with Off-Channel CAC functionality

. X Yes []No
The equipment has an ,
"Off-Channel CAC" For channels outside the 5 600 MHz to 5 650 MHz range hours

function If applicable, for channels (partially) within the 5 600 MHz
to 5 650 MHz range

k) |The equipment can operate in ad-hoc mode

hours

[] no ad-hoc operation

[] ad-hoc operation in the frequency range 5 150 MHz to 5 250 MHz without DFS

X ad-hoc operation with DFS

I) |Operating Frequency Range(s):

Xl Range1 5150 MHz to 5350 MHz and 5 470 MHz to 5 725 MHz

[JRange 2 |5470 MHz to 5 725 MHz

[ JRange 3 5150 MHz to 5 250 MHz

[ ]Range 4 |other

The operational environmental profile (e.g. the normal test conditions and the

M) |extreme test conditions) that applies to the equipment.
[ ]-20 °C to +35 °C [Jo°Cto+35°C Xlother
(Outdoor & Indoor usage) (Indoor usage only) -10°Cto +70 °C

n) |The test sequence/test software used by the UUT.

The test sequence

The test software

0) |Type of Equipment
X] stand-alone

[] Combined Equipment (Equipment where the radio part is fully integrated within another
type of equipment)

[] Plug-in radio device (Equipment intended for a variety of host systems)
[ ] Other

p) |Adaptivity (Channel Access Mechanism)

[] Frame Based Equipment

X Load Based Equipment

g) |With regards to Adaptivity for Frame Based Equipment:

[] The Frame Based Equipment operates as an Initiating Device

<] The Frame Based Equipment operates as an Responding Device

[] The Frame Based Equipment can operate as an Initiating Device and as a Responding
Device

The Frame Based Equipment has implemented the following Fixed Frame Period(s): ms

r) (With regards to Adaptivity for Load Based Equipment

[] The Load Based Equipment operates as a Supervising Device

X] The Load Based Equipment operates as a Supervised Device

[] The Load Based Equipment can operate as a Supervising and as a Supervised Device
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[] The Load Based Equipment makes use of note 1 in table 7 or note 1 in table 8 of ETSI EN
301 893
V2.1.1

[] The Load Based Equipment, when operating as a Supervising Device, makes use of note
2 in table 7 of
ETSI EN 301 893 V2.1.1

The Priority Classes implemented by the Load Based Equipment

When operating as a Supervising Device Priority Class 2

When operating as a Supervised Device NA

[] The Load Based Equipment operates as an Initiating Device

X] The Load Based Equipment operates as a Responding Device

] The Load Based Equipment can operate as an Initiating Device and as a Responding
Device

With regard to Energy Detection Threshold, the Load Based Equipment has implemented
either option 1 of clause 4.2.7.3.2.5 of ETSI EN 301 893 VV2.1.1 or option 2 of clause
4.2.7.3.2.5 of ETSI EN 301 893 V2.1.1:

X]Option 1 [lOption 2
Specify which protocol has been implemented
XIEEE 802.11™ [ lother:

The equipment supports a geo-location capability as defined in clause 4.2.10 of ETSI
EN 301 893 v2.1.1

[ IYES XINO

)

The minimum performance criteria (see ETSI EN 301 893 V2.1.1, clause 4.2.8.3) that
corresponds to the intended use of the equipment:

A Mode 6 Mbps : PER 10%, Pmin=-92.65 dBm

The theoretical maximum radio performance of the equipment (e.g.
maximum throughput) (see ETSI EN 301 893 vV2.1.1, clause 5.4.9.3.1)
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6. MEASURING EQUIPMENT AND SOFTWARE USED

R&S TS 8997 Test System

Equipment Manufacturer| Model No. | Serial No. Uppg;ILast Last Cal.| Due. Date
Power sensor, Power Mar.31, Mar.30,
Meter R&S OSP120 | 100921 / 2023 2024
Vector Signal Oct.17, Oct.12, Oct.11,
Generator R&S  |SMBVIOOA| 261637 | 500" | 2023 2024
. Oct.17, Oct.12, Oct.11,
Signal Generator R&S SMB100A | 178553 2022 2023 2024
: Oct.17, Oct.12, Oct.11,
Signal Analyzer R&S FSV40 101118 2022 2023 2024
Software
Description Manufacturer Name Version
FOrR&S TS 8997 Test | pohde & Schwarz EMC 32 10.60.10
System
Tonsend RF Test System
Equipment Manufacturer| Model No. Serial No. Uppc(:a;ILast Last Cal.| Due. Date
Wideband Radio
e Oct.17, | Oct.12, Oct.11,
Communication R&S CMW500 155523 2022 2023 2024
Tester
Wireless
o 1201.0002N75-| Sep.28, | Sep.27, Sep.26,
Connectivity R&S CMW270 102 2022 2023 2024
Tester
PXA Signal . Oct.17, Oct.12, Oct.11,
Analyzer Keysight N9030A | MY55410512 2022 2023 2024
MXG Vector . Oct.17, Oct.12, Oct.11,
Signal Generator | \eYSight | N5182B | MY56200284 | =5, 2023 2024
MXG Vector . Oct.17, Oct.12, Oct.11,
Signal Generator | <eYSight | NS172B | MY56200301 | “555 " | "50p3 2024
DC power supply | Keysight | E3642A | MY55150130 | Oc-l | 0%t 2 | OCL L
Temperature &

- SG-80-CC- Oct.17, | Oct.12, Oct.11,
Humidity SANMOOD > 2088 2022 2023 2024
Chamber

, Oct.18, | Oct.12, Oct.11,
Attenuator Aglient 8495B 2814212853 2022 2023 2024
. April April
RF Control Unit | Tonscend | JS0806-2 | 23B80620666 / 18,2023 | 17,2024
Software
Description Manufacturer Name Version
Tonsend SRD Test | cong | JS1120-3 RF Test System V3.2.22
System
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RSE Test System
Equipment |Manufacturer| Model No. Serial No. Uppg;lLast Last Cal. |Due. Date
Spectrum 1312.8000K26-| Oct. 18, Oct.12, [Oct.11,
Analyzer R&S FSW 103950-sj 2022 2023 |2024
Trilog
broadband SChWi‘ereC VULB9163 01061 / Feb.7,2023 Feb.2,202
antenna
Hom Antenna|  .E1> 3117 00213191 / Feb.7,2023| F€0-6,202
Lindgren 6
. TRS-305- Oct.17, Oct.12, Oct.11,
Preamplifier TDK PA-02-0118 00067 2022 2023 2024
e TRS-305- Jun.19,202 | Oct.12, Oct.11,
Preamplifier TDK PA-02-0118 00066 3 2023 2024
High Gain | Schwarzbec July 20, | July 19,
Horn Antenna k BBHA-9170 697 / 2021 2024
e TRS-307- Oct.17, Oct.12, Oct.11,
Preamplifier TDK PA-02-2 00002 2022 2023 2024
. TRS-308- Oct.17, Oct.12, Oct.11,
Preamplifier TDK PA-02-3 00002 2022 2023 2024
WRCJV12-
Band Reject Wainwriaht 5695-5725- 4 / Dec.01,20 [ Nov.30,20
Filter 9"t 1 5850-5880- 22 23
40SS
WRCJIV20-
Band Reject Wainwriaht 5120-5150- 5 / Dec.01,20 | Nov.30,20
Filter 9t 1 5350-5380- 22 23
60SS
WRCJV20-
Band Reject Wainwriaht 5440-5470- 1 / Dec.01,20 | Nov.30,20
Filter 9t 5725.5755. 22 23
60SS
WRCJV8-
Band Reject Wainwriaht 2350-2400- 4 / Dec.01,20 | Nov.30,20
Filter 9 2483.5- 22 23
2533.5-40SS
WRCT5-
. . . 901.6-902.3- Dec.01,20 | Nov.30,20
Notch Filter | Wainwright 902.5-903.2- 1 / 29 23
40SS
WRCD5-
Band Reject Wainwriaht 1746.4-1747 1 / Dec.01,20 | Nov.30,20
Filter 9| 251747 55- 22 23
1748.4-40SS
. WHKX10-
H'gﬂfgss Wainwright | 5850-6500- 4 / De°'2021 20 NOV'2330’20
1800-40SS
. WHKX10-
H'gﬂfearss Wainwright | 2700-3000- 24 / Dng 20 NOV'2330'20
1800-40SS
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Software
Description Manufacturer Name Version
For TDKRSE Test|  4py TDK Emission lab V10.81
System
Other Instrument
Equipment Manufacturer| Model No. Serial No. [Pl e Last Cal. DU,
Cal. Date
Temperature Oct.22, Oct.19, |Oct.18,
humidity probe | OMEGA | ITHX-SD-5 | 18470007 2022 2023 | 2024
- Oct.24, Oct.19, |Oct.18,
Barometer Yiyi Baro N/A 2022 2023 2024
. Oct.18, Oct.12, | Oct.11,
Attenuator Agilent 8495B 2814a12853 2022 2023 2024
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7. TEST PROCEDURES AND RESULTS

7.1. NORMAL AND EXTREME CONDITIONS
REQUIREMENT

None; for reporting purposes only.

RESULTS
Normal Test Conditions Extreme Test Conditions
Relative Humidity 45 % ~ 70 % /
Atmospheric Pressure 100 kPa ~ 102 kPa /
NT (Normal Temperature): /
Temperature o o
22°C~28°C LT (Low Temperature): -10 °C
HT (High Temperature): 70 °C
Supply Voltage NV (Normal Voltage): DC 5V /
DESCRIPTION
Pass
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7.2. NOMINAL CENTRE FREQUENCIES

LIMITS
CARRIER FREQUENCIES AND CHANNELIZATION
Condition Limit
Normal Conditions fc +/- 20 ppm
Extreme Conditions fc +/- 20 ppm

TEST PROCEDURE
Please refer to ETSI EN 301 893 V2.1.1 (2017-05) Clause 5.4.2.2

Measurement

X]Conducted measurement [ JRadiated measurement

1. Equipment operating without modulation
This test method requires that the UUT can be operated in an unmodulated test mode.
The UUT shall be connected to a frequency counter and operated in an unmodulated mode.
The result shall be recorded.

2. Equipment operating with modulation
This method is an alternative to the above method in case the UUT cannot be operated in an
un-modulated mode.
The UUT shall be connected to spectrum analyzer.
The settings of the spectrum analyzer shall be adjusted to optimize the instruments frequency
accuracy.
Max Hold shall be selected and the centre frequency adjusted to that of the UUT.

The peak value of the power envelope shall be measured and noted. The span shall be
reduced and the marker moved in a positive frequency increment until the upper, (relative to
the centre frequency), -10 dBc point is reached. This value shall be noted as f1.

The marker shall then be moved in a negative frequency increment until the lower, (relative to
the centre frequency), -10 dBc point is reached. This value shall be noted as 2.
The centre frequency is calculated as (f1 + 2) / 2.
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TEST ENVIRONMENT

Temperature 22.4°C Relative Humidity  [58%
Atmosphere Pressure 101.2kPa Test Voltage DC5V
TEST DATE / ENGINEER

Test Date October 18, 2023 Test By Walker Yuan

TEST RESULTS

Please refer to section "Test Data" - Appendix A
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7.3. NOMINAL CHANNEL BANDWIDTH AND OCCUPIED CHANNEL
BANDWIDTH

LIMITS

NOMINAL CHANNEL BANDWIDTH AND OCCUPIED BANDWIDTH
Condition Limit
Nominal Channel Bandwidth 5 MHz

80 % and 100 % of the declared
Nominal Channel Bandwidth

During an established communication, a device is allowed to operate temporarily in a mode
where its Occupied Channel Bandwidth may be reduced to as low as 40 % of its Nominal
Channel Bandwidth with a minimum of 4 MHz

Occupied Bandwidth

TEST PROCEDURE
Please refer to ETSI EN 301 893 V2.1.1 (2017-05) Clause 5.4.3.2

Measurement

X]Conducted measurement [ JRadiated measurement

Connect the UUT to the spectrum analyzer and use the following settings:

Center Frequency The centre frequency of the channel under test

Frequency Span 2 x Occupied Channel Bandwidth (e.g. 40 MHz for a 20 MHz channel)

Detector RMS

RBW 100 kHz

VBW 300 kHz

Trace Max hold

Detector Mode RMS
> 1 s; for larger Nominal Bandwidths, the sweep time may be

Sweep time increased until a value where the sweep time has no impact on the
RMS value of the signal

TEST ENVIRONMENT

Temperature 22.4°C Relative Humidity  [58%
Atmosphere Pressure 101.2kPa Test Voltage DC5V

TEST DATE / ENGINEER
Test Date October 18, 2023 Test By Walker Yuan

TEST RESULTS
Please refer to section "Test Data" - Appendix D
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7.4. RF OUTPUT POWER

LIMITS
RF output power
Limit
Frequency Range - -
With TPC Without TPC
5150 to 5350 23 20/23 (See note 1)
5470 to 5725 30 (See note 2) 27 (See note 2)

The applicable limit is 20dBm, except for transmissions whose nominal bandwidth falls
Note 1|completely within the band 5 150 MHz to 5 250 MHz, in which case the applicable limit
is 23dBm.

Slave devices without a Radar Interference Detection function shall comply with the

Note 2 limits for the band 5 250 MHz to 5 350MHz.
RF output power at the lowest power level of the TPC range
Frequency Range Limit
5150 to 5350 17
5470 to 5725 24 (See note 1)

Slave devices without a Radar Interference Detection function shall comply with the limits

NOte! ¢ ¢ the band 5 250 MHz to 5 350MHz.

TEST PROCEDURE

Please refer to ETSI EN 301 893 V2.1.1 (2017-05) Clause 5.4.4.2.1.1 and 5.4.4.2.1.2
Measurement

X]Conducted measurement ‘ [ ]Radiated measurement

JS0806-2 module is used for power measurement, and it supports High sampling rate greater
than 1 M sample/s and measurement time of up to 32 s at 1 M sample/s. JS1120-3 software is
used to control the power detector and the sampling unit.

For adaptive equipment, the measurement duration shall be long enough to ensure a minimum

number of bursts (at least 10) are captured.

For equipment with continuous transmission capability or for equipment operating (or with the
capability to operate) with a constant duty cycle (e.g. Frame Based equipment)

Py /PL(EIRP)= A+ G + Y+ 10 x log (1 / X)

For equipment without continuous transmission capability and operating (or with the capability to
operate) in only one sub-band

Py/PL(EIRP)=A+G+Y
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For equipment without continuous transmission capability and having simultaneous transmissions
in both sub-bands
1. Measuring the Total Peak Power within the lower sub-band
2. Measuring the Total Peak Power within the upper sub-band
3. Calculate the total peak power by adding the measured value for the band 5 150 MHz to
5350 MHz in step 1 to the value measured for the band 5 470 MHz to 5 725 MHz in step 2
4. Measuring Total Mean Output Power
5. Calculating the Peak to Mean Power Ratio
6. Calculating the RF Output Power (e.i.r.p.) for each sub-band
PH/PL (EIRP)=A+G+Y
Where,
EIRP is the effective isotropic radiated power in dBm
PH is RF output power at the highest power
PL is RF output power at the lowest power level of the TPC range
A is the highest of all Pburst values as measured by the test system in dBm
G is stated assembly antenna gain of the individual antenna in dBi
Y is any additional beam-forming gain

X is duty cycle of the transmitter (Tx on / (Tx on + Tx off)) shall be noted as x (0 <x < 1)

TEST ENVIRONMENT

Temperature 22.47C Relative Humidity  [58%
Atmosphere Pressure 101.2kPa Test Voltage DC5V

TEST DATE / ENGINEER
Test Date October 18, 2023 Test By Walker Yuan

TEST RESULTS

Please refer to section "Test Data" - Appendix B
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7.5. POWER DENSITY

LIMITS
Power Density at The Highest Power Level
Limit
Frequency Range - -
With TPC Without TPC
5150 to 5350 10 7110 (See note 1)
5470 to 5725 17 (See note 2) 14 (See note 2)

The applicable limit is 7dBm/MHz, except for transmissions whose nominal bandwidth
Note 1|falls completely within the band 5 150 MHz to 5 250 MHz, in which case the applicable
limit is 10dBm/MHz

Slave devices without a Radar Interference Detection function shall comply with the
limits for the band 5 250 MHz to 5 350MHz

Note 2

TEST PROCEDURE
Please refer to ETSI EN 301 893 vV2.1.1 (2017-05) Clause 5.4.4.2.1.3

JS1120-3 software is used to control the spectrum analyzer to use the following settings:
For equipment with continuous transmission capability or for equipment operating (or with the

capability to operate) with a constant duty cycle (e.g. Frame Based equipment):

Centre Frequency The centre frequency of the channel under test
Frequency Span 2 x Nominal Bandwidth (e.g. 40 MHz for a 20 MHz channel)
Detector Peak
Sweep Time 1 minute
RBW 1 MHz
VBW 3 MHz
Trace Mode Max Hold

PD=D+G+Y+10xlog (1/x)

D is power density at the highest power level in dBm/MHz

G is stated assembly antenna gain of the individual antenna in dBi
Y is any additional beam-forming gain

Xis duty cycle of the transmitter (Tx on / (Tx on + Tx off)) shall be noted as x (0 <x < 1)

For equipment without continuous transmission capability and without the capability to transmit
with a constant duty cycle:

Start Frequency lower band edge of applicable sub-band (e.g. 5150 MHz or 5470 MHZz)

Stop Frequency upper band edge of applicable sub-band (e.g. 5350 MHz or 5725 MHZz)

Detector Peak
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Sweep Time 30s
RBW 10 kHz
VBW 30 kHz
Trace Mode Max Hold
Sweep Points > 20 000 (for 5 150 MHz to 5 350 MHz)
> 25500 (for 5 470 MHz to 5 725 MHZz)

JS1120-3 software acquires the trace data and calculate the Spectral Density in 1IMHz.

Measurement
X]Conducted measurement ‘ [ ]Radiated measurement
TEST ENVIRONMENT
Temperature 22.4°C Relative Humidity  [58%
Atmosphere Pressure 101.2kPa Test Voltage DC5V
TEST DATE / ENGINEER
Test Date October 18, 2023 Test By Walker Yuan

TEST RESULTS
Please refer to section "Test Data" - Appendix C
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7.6. TRANSMITTER UNWANTED EMISSIONS OUTSIDE THE 5 GHZ RLAN

BANDS
LIMITS
Transmitter Unwanted Emissions In The Spurious Domain
Maximum Power Limit (E.R.P.(s1 GHz) .
Frequency Range E.LR.P.(> 1 GHz)) Bandwidth
30 MHz to 47 MHz -36dBm 100 kHz
47 MHz to 74 MHz -54dBm 100 kHz
74 MHz to 87.5 MHz -36dBm 100 kHz
87.5 MHz to 118 MHz -54dBm 100 kHz
118 MHz to 174 MHz -36dBm 100 kHz
174 MHz to 230 MHz -54dBm 100 kHz
230 MHz to 470 MHz -36dBm 100 kHz
470 MHz to 862 MHz -54dBm 100 kHz
862 MHz to 1 GHz -36dBm 100 kHz
1 GHz ~5.15 GHz -30dBm 1 MHz
5.35 GHz ~ 5.47 GHz -30dBm 1 MHz
5.725 GHz ~ 26 GHz -30dBm 1 MHz
TEST PROCEDURE
Please refer to ETSI EN 301 893 vV2.1.1 (2017-05) Clause 5.4.5
Measurement
X]Conducted measurement X]Radiated measurement
The setting of the Receiver
RBW 100 kHz(<1GHz) / 1 MHz(>1GHz)
VBW 300 kHz(<1GHz) / 3 MHz(>1GHz)
Please refer to ETSI EN 301 893 V2.1.1 (2017-05) Clause 5.4.5.2
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TEST SETUP

ully Anechoic Chamber Antenna Mount

cbe. 360

Position
Controller

Preamplifier

Filter

VW, BT, o L-

Companion device pa=——n\

(if necessary) ) =

O

TEST ENVIRONMENT
Temperature 22.4C Relative Humidity  [58%
Atmosphere Pressure 101.2kPa Test Voltage DC5V
TEST DATE / ENGINEER
Test Date October 18, 2023 Test By Walker Yuan

TEST RESULTS

Please refer to section "Test Data" - Appendix F
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7.7. TRANSMITTER UNWANTED EMISSIONS WITHIN THE 5 GHZ RLAN
BANDS

LIMITS
ETSI EN 301 893 Clause 4.2.4.2.2, Figure 1

0 g8 = Reference Level

rr | 7 | e rya

* “ “ o o+ % i FZ >
108°N BN 45N N N 0 SN 15N LMY 108*N
- . 4 e
055°N 05'N 05°N  055°N Frequency offset [MHz]

N'= Noming/ Channel Bandwiclh ARz}
NOTE: dBc is the spectral density relative to the maximum spectral power density of the transmitted signal.

Figure 1: Transmit spectral power mask

TEST PROCEDURE

Please refer to ETSI EN 301 893 V2.1.1 (2017-05) Clause 5.4.6
Measurement

[X]Conducted measurement [ ]Radiated measurement

Connect the UUT to the spectrum analyzer and use the following settings:

Centre Frequency Centre frequency of the channel being tested
Span 2 x Nominal Channel Bandwidth

Filter Mode Channel Filter

Trace Mode Video Average

Sweep Time Coupled

Detector Peak

Sweep Point / Sweep Mode 5000 / Continuous

RBW / VBW 1 MHz / 30 kHz

Please refer to ETSI EN 301 893 V2.1.1 (2017-05) Clause 5.4.6.2
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TEST ENVIRONMENT

Temperature 22.4°C Relative Humidity  [58%
Atmosphere Pressure 101.2kPa Test Voltage DC5V
TEST DATE / ENGINEER

Test Date October 18, 2023 Test By Walker Yuan

TEST RESULTS

Please refer to section "Test Data" - Appendix E
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7.8. RECEIVER SPURIOUS EMISSIONS

LIMITS
Receiver Spurious Emissions
Maximum Power Limit (E.R.P.(£1 GHz) Measurement
AU Rl E.LR.P.(> 1 GHz)) Bandwidth
30 MHz ~ 1 GHz -57dBm 100KHz
1GHz ~12.75 GHz -47dBm 1MHz

TEST PROCEDURE

Please refer to ETSI EN 301 893 V2.1.1 (2017-05) Clause 5.4.7
Measurement

X]Conducted measurement X]Radiated measurement

Please refer to ETSI EN 301 893 V2.1.1 (2017-05) Clause 5.4.7.2
Please refer to clause 6.9 TRANSMITTER UNWANTED EMISSIONS OUTSIDE THE 5 GHZ
RLAN BANDS TEST SETUP and TEST PROCEDURE

TEST SETUP

Cabinet

ully Anechoic Chamber Antenna Mount Shagkuandimar

b, 360
v

Position
Controller

1lll||

Antenna wo Antennas System

[
CMW, CBT, or
Companion device pa——n
(if necessary) i :-_.;E‘\
[CRmEEw
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TEST ENVIRONMENT

Temperature 22.4°7C Relative Humidity  [58%
Atmosphere Pressure 101.2kPa Test Voltage DC5V
TEST DATE / ENGINEER

Test Date October 18, 2023 Test By Walker Yuan

TEST RESULTS

Please refer to section "Test Data" - Appendix G
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7.9. DYNAMIC FREQUENCY SELECTION (SLAVE)

LIMITS
Applicability of DFS requirements
DFS Operational mode
Requirement [X] Slave without radar | [_] Slave with radar
[ ] Master detection detection
(See Note 2) (See Note 2)
Channel Availability Check (CAC)| Required Not required Required
(See Note 3)
. . Required
Off-Channel CAC (see note 1) Required Not required (See Note 3)
In-Service Monitoring Required Not required Required
Channel Shutdown Required Required Required
Non-Occupancy Period Required Not required Required
Uniform Spreading Required Not required Not required
Note 1 (Where implemented by the manufacturer.
A slave with radar detection is not required to perform a CAC or Off-Channel CAC at
Note 2 |initial use of the channel but only after the slave has detected a radar signal on the
Operating Channel by In-Service Monitoring.

Channel Availability Check

The Channel Availability Check shall be performed during a continuous period in time (Channel
Availability Check Time) which shall not be less than the value defined in table D.1.

During the Channel Availability Check, the RLAN device shall be capable of detecting any of the
radar test signals that fall within the ranges given by table D.4 with a level above the Radar
Detection Threshold Level defined in table D.2.

The RLAN device shall comply with the minimum detection probability as defined in table D.5.

In-Service Monitoring

The In-Service Monitoring shall be used to monitor each Operating Channel.

The In-Service-Monitoring shall start immediately after the RLAN device has started
transmissions on a channel.

During the In-Service Monitoring, the RLAN device shall be capable of detecting any of the radar
test signals that fall within the ranges given by table D.4 with a level above the Radar Detection
Threshold Level defined in table D.2.

The RLAN device shall comply with the minimum detection probability associated with a given
radar test signal as defined in table D.5.
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Off-Channel CAC (Off-Channel Channel Availability Check)

Where implemented, the Off-Channel CAC Time shall be declared by the manufacturer.
However, the declared Off-Channel CAC Time shall be within the range specified in table D.1.
During the Off-Channel CAC, the RLAN device shall be capable of detecting any of the radar test
signals that fall within the ranges given by table D.4 with a level above the Radar Detection
Threshold Level defined in table D.2.

The RLAN device shall comply with the minimum detection probability as defined in table D.5.

Channel Shutdown

The Channel Move Time shall not exceed the limit defined in table D.1.
The Channel Closing Transmission Time shall not exceed the limit defined in table D.1.

Non-Occupancy Period
The Non-Occupancy Period shall not be less than the value defined in table D.1.
Uniform Spreading

Each of the declared Channel Plans (see clause 3.1) shall make use of at least 60 % of the
spectrum available in the

applicable sub-band(s).

The Uniform Spreading is limited to the usable channels being declared as part of the channel
plan.

Usable channels do not include channels which are precluded by either:

1) the intended outdoor usage of the RLAN; or

2) previous detection of a radar on the channel (Unavailable Channel or Unusable Channel); or
3) national regulations; or

4) the restriction to only operate in the band 5 150 MHz to 5 250 MHz for RLAN devices without a
radar detection capability.

Each of the Usable Channels shall be used with approximately equal probability. RLAN
equipment for which the declared channel plan includes channels whose nominal bandwidth falls
completely or partly within the band 5 600 MHz to 5 650 MHz may omit these channels from the
list of Usable Channels at initial power up or at initial installation. Channels being used by other
RLAN equipment may be omitted from the list of Usable Channels.

Table D.1: DFS requirement values

Parameter Value
Channel Availability Check Time 60 s (see note 1)
Minimum Off-Channel CAC Time 6 minutes (see note 2)
Maximum Off-Channel CAC Time 4 hours (see note 2)
Channel Move Time 10s
Channel Closing Transmission Time 1s
Non-Occupancy Period 30 minutes

NOTE 1: For channels whose nominal bandwidth falls completely or partly within the
band 5 600 MHz to 5 650 MHz, the Channel Availability Check Time shall be
10 minutes.

NOTE 2: For channels whose nominal bandwidth falls completely or partly within the
band 5 600 MHz to 5 650 MHz, the Off-Channel CAC Time shall be within the
range 1 hour to 24 hours.
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Table D.2: Radar Detection Threshold Levels

e.i.r.p. Spectral Density Value

(dBm/MHz) (see note 1 and note 2)

10 -62 dBm

This is the level at the input of the receiver of an RLAN device with a maximum
e.i.r.p. density of 10 dBm/MHz and assuming a 0 dBi receive antenna. For
devices employing different e.i.r.p. spectral density and/or a different receive
antenna gain G (dBi) the Radar Detection Threshold Level at the receiver input
follows the following relationship:
DFS Detection Threshold (dBm) = -62 + 10 - e.i.r.p. Spectral Density (dBm/MHz)
+ G (dBi); however the Radar Detection Threshold Level shall not be less
than -64 dBm assuming a O dBi receive antenna gain.
Slave devices with a maximum e.i.r.p. of less than 23 dBm do not have to
implement radar detection unless these devices are used in fixed outdoor point
to point or fixed outdoor point to multipoint applications (see clause 4.2.6.1.3).

NOTE 1:

NOTE 2:

Table D.3: Parameters of the reference DFS test signal

Pulses per burst
(PPB)
18

Pulse width
W (us)
1

Pulse repetition
frequency PRF (PPS)
700

Table D.4: Parameters of radar test signals

Radar test Pulse width

Pulse repetition frequency
signal # PRF [PPS)
(see note 1

to note 3)

W (s)

Min Max Min Max

Number of
different
PRFs

Pulses per
burst for each
PRF (PPB)
(see note 5)

10
(see note 6)
15
(see note 6)
25
20
10
(see note 6)
15
0,5 2 400 1200 (see note 6)
Radar test signals #1 to #4 are constant PRF based signals. See figure D.1. These radar test
signals are intended to simulate also radars using a packet based Staggered PRF. See figure D.2.
Radar test signal #4 is a modulated radar test signal. The modulation to be used is a chirp
modulation with a +2,5 MHz frequency deviation which is described below.

1 0.5 5 200 1000 1

1

1
1

23

15

15
30

2

200

2300
2000

300

1600

4000
4000

400

0.5

0.5
20

0,5

[ [ R O ]

23

NOTE 1:

NOTE 2:

3

100 25

e

-

1

F (MHz)

/~'§£u’/

40 60 100

% of time (of width pulse)

NOTE 3: Radar test signals #5 and #6 are single pulse based Staggered PRF radar test signals using 2 or 3
different PRF values. For radar test signal #5, the difference between the PRF values chosen shall
be between 20 PPS and 50 PPS. For radar test signal #6, the difference between the PRF values
chosen shall be between 80 PPS and 400 PPS. See figure D.3.

Apart for the Off-Channel CAC testing, the radar test signals above shall only contain a single
burst of pulses. See figure D.1, figure D.3 and figure D 4.

For the Off-Channel CAC testing, repetitive bursts shall be used for the total duration of the test.
See figure D.2 and figure D.5. See also clause 4 2.6.2.3, clause 54.8.2.1.4.2 and

clause 5.4.8.2.1.4.3.

The total number of pulses in a burst is equal to the number of pulses for a single PRF multiplied
by the number of different PRFs used.

For the CAC and Off-Channel CAC requirements, the minimum number of pulses (for each PRF)
for any of the radar test signals to be detected in the band 5 600 MHz to 5 650 MHz shall be 18.

NOTE 4:

NOTE 5:

NOTE 6:
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Table D.5: Detection probability

Detection Probability (P 4)
Parameter Channels whose nomi_nal_ bandwidth falls
partly or completely within the 5 600 MHz Other channels
to 5 650 MHz band
CAC, Off-Channel CAC 99,99 % 60 %
In-Service Monitoring 60 % 60 %

NOTE: P, gives the probability of detection per simulated radar burst and represents a minimum
level of detection performance under defined conditions. Therefore P, does not
represent the overall detection probability for any particular radar under real life conditions.

TEST PROCEDURE
Please refer to ETSI EN 301 893 V2.1.1 (2017-05) Clause 5.4.8.2

Measurement
X]Conducted measurement ‘ [ ]Radiated measurement

Channel Availability Check (CAC)
Tests with a radar burst at the beginning of the Channel Availability Check Time

The steps below define the procedure to verify the radar detection capability on the selected
channel Chr when a radar burst occurs at the beginning of the Channel Availability Check Time:
a) The signal generator and UUT are connected using Set-up A as described in clause
5.4.8.1.3.1. The power of the UUT is switched off.

b) The UUT is powered on at TO. T1 denotes the instant when the UUT has completed its power-
up sequence (Tpower_up) and is ready to start the radar detection. The Channel Availability
Check is expected to commence on Chr at instant T1 and is expected to end no sooner than T1 +
Tch_avail_check unless the radar test signal is detected sooner.

Additional verification may be needed to define T1 in case it is not exactly known or indicated by
the UUT.

c) A single radar burst is generated on Chr using the reference test signal defined in table D.3 at
a level of up to 10 dB above the level defined in clause 5.4.8.2.1.1. This single-burst radar test
signal shall commence within 2 s after time T1.

d) It shall be recorded if the radar test signal was detected.

e) A timing trace or description of the observed timing and behaviour of the UUT shall be
recorded.
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Figure 8: Example of timing for radar testing at the beginning of the Channel Availability Check Time
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Tests with radar burst at the end of the Channel Availability Check Time

The steps below define the procedure to verify the radar detection capability on the selected
channel Chr when a radar burst occurs at the end of the Channel Availability Check Time (see
note). This is illustrated in figure 9.

NOTE: The applicable Channel Availability Check Times are given by table D.1.

a) The signal generator and UUT are connected using Set-up A described in clause 5.4.8.1.3.1.
The power of the UUT is switched off.

b) The UUT is powered up at TO. T1 denotes the instant when the UUT has completed its power-
up sequence (Tpower_up) and is ready to start the radar detection. The Channel Availability
Check is expected to commence

on Chr at instant T1 and is expected to end no sooner than T1 + Tch_avail_check unless the
radar test signal is detected sooner.

Additional verification may be needed to define T1 in case it is not exactly known or indicated by
the UUT.

c) A single radar burst is generated on Chr using the reference test signal defined in table D.3 at
a level of up to 10 dB above the level defined in clause 5.4.8.2.1.1. This single-burst radar test
signal shall commence towards

the end of the minimum required Channel Availability Check Time but not before time

T1 + Tch_avail_check - 2 s.

d) It shall be recorded if the radar test signal was detected.

e) A timing trace or description of the observed timing and behaviour of the UUT shall be
recorded.

Tl) ! 1
T - Tcl\ avail_check > < ]\]\ _a_\_n_:_l‘p]n_;:u_v:_____________bg
power_up H H t
Power-Up | 7 r i —
P : P i
; 1f S DO S
Channel i oo i
A\.’ﬂf.‘,{ﬁ)?gg; Channel Availabitity Check on Ch, N .I Channel Avatlability Check on now channel | . ¢
Check R o Ty —
| 7 :
Injected i
Radar § : [
Burst /s r —>
2/ i S
. .
Radar I
Detection R i !
(user interface) ’r T | Ia .
7/ AR B 2/
Transmissions
on innitial
channel (Ch,) i {
fanalyser) s )74 —>
S/ P i
{ransmissions
on new channel
(user interface) r r
1/ IS

Figure 9: Example of timing for radar testing towards the end of the Channel Availability Check Time

Radar Detection Threshold (during the Channel Availability Check)
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a) The signal generator, the UUT (master device) and a slave device associated with the UUT,
are connected using Set-up A described in clause 5.4.8.1.3.1.

b) The UUT shall transmit a test transmission sequence in accordance with clause 5.3.1.2 on (all)
the Operating Channel(s).

¢) A multi burst radar test signal is generated on Chr using any of the radar test signals defined in
table D.4 at a level defined in clause 5.4.8.2.1.1. The radar test signal used shall be recorded in
the report. This multi burst radar test signal shall commence at T3 and shall continue for the total
duration of the Off-Channel CAC Time

(TOff-Channel_CAC) as declared by the manufacturer in accordance with table D.1. For channels
within the 5 600 MHz to 5 650 MHz band test signals #3 and #4 shall not be used and the Burst
Interval Time (BIT) during the test shall be varied between 8 min and 10 min. For channels
outside this band, the Burst Interval Time (BIT) during the test shall be varied between 45 s and
60 s.

d) The UUT shall detect the radar test signal before the end of the Off-Channel CAC Time and
this shall be recorded.

For the purpose of reducing test time, the test may be terminated immediately once the UUT has
reported detection of the radar test signal.

In-Service Monitoring

The steps below define the procedure to verify the In-Service Monitoring and the Radar Detection
Threshold Level during the In-Service Monitoring.

The channel, on which the In-Service Monitoring test will be performed, shall be selected in
accordance with clause 5.3.2. This channel, designated as Chr, is an Operating Channel.

a) When the UUT is a master device, a slave device will be used that associates with the UUT.
The signal generator and the UUT are connected using Set-up A described in clause 5.4.8.1.3.1.
When the UUT is a slave device with a Radar Interference Detection function, the UUT shall
associate with a master device. The signal generator and the UUT are connected using Set-up C
described in clause 5.4.8.1.3.3.

b) The UUT shall transmit a test transmission sequence in accordance with clause 5.3.1.2 on the
selected channel Chr. While the testing is performed on Chr, the equipment is allowed to have
simultaneous transmissions on other adjacent or non-adjacent Operating Channels.

c) At a certain time TO, a single burst radar test signal is generated on Chr using radar test signal
#1 defined in table D.4 and at a level defined in clause 5.4.8.2.1.1. T1 denotes the end of the
radar burst.

d) It shall be recorded if the radar test signal was detected.

e) Step b) to step d) shall be performed 20 times, each time a random value shall be chosen for
pulse width and pulse repetition frequency from the corresponding ranges provided in table D.4.
For radar test signal #5 and radar test signal #6 provided in table D.4 the number of PRF values
shall vary between 2 or 3. The radar test signal shall be detected at least 12 times out of the 20
trials in order to comply with the detection probability specified in table D.5.

f) Step b) to step e) shall be repeated for each of the radar test signals defined in table D.4 and
as described in clause 5.4.8.1.2.

Figure 12 provides an example of the timing of a UUT when radar signals are detected during the
In-Service Monitoring.
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Figure 12: Example of timing for radar testing during In-Service Monitoring

Channel Shutdown and Non-Occupancy Period

The steps below define the procedure to verify the Channel Shutdown process and to determine
the Channel Closing Transmission Time, the Channel Move Time and the Non-Occupancy
Period. This is illustrated in figure 13.

The channel, on which these tests will be performed, shall be selected in accordance with clause
5.3.2. This channel, designated as Chr, is an Operating Channel.

a) When the UUT is a master device, a slave device will be used that associates with the UUT.
The signal generator and the UUT shall be connected using Set-up A described in clause
5.4.8.1.3.1.

When the UUT is a slave device (with or without a Radar Interference Detection function), the
UUT shall associate with a master device. The signal generator and the UUT shall be connected
using Set-up B described in clause 5.4.8.1.3.2.

In both cases, it is assumed that the channel selection mechanism for the Uniform Spreading
requirement is disabled in the master.

b) The UUT shall transmit a test transmission sequence in accordance with clause 5.3.1.2 on the
selected channel Chr. While the testing is performed on Chr, the equipment is allowed to have
simultaneous transmissions on other adjacent or non-adjacent Operating Channels.

c) At a certain time TO, a single burst test signal is generated on Chr using the reference DFS test
signal defined in table D.3 and at a level of up to 10 dB above the level defined in clause
5.4.8.2.1.1 on the selected channel.

T1 denotes the end of the radar burst.

d) The transmissions of the UUT following instant T1 on the selected channel Chr shall be
observed for a period greater than or equal to the Channel Move Time defined in table D.1. The
aggregate duration (Channel Closing Transmission Time) of all transmissions from the UUT on
Chr during the Channel Move Time shall be compared to the limit defined in table D.1. For
equipment capable of having simultaneous transmissions on multiple (adjacent or non-adjacent)
Operating Channels, the equipment is allowed to continue transmissions on other Operating
Channels (different from Chr).

The aggregate duration of all transmissions of the UUT does not include quiet periods in between
transmissions of the UUT.

e) T2 denotes the instant when the UUT has ceased all transmissions on the channel Chr. The
time difference between T1 and T2 shall be measured. This value (Channel Move Time) shall be
noted and compared with the limit defined in table D.1.

f) Following instant T2, the selected channel Chr shall be observed for a period equal to the Non-
Occupancy Period (T3-T2) to verify that the UUT does not resume any transmissions on this
channel.
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g) When the UUT is a slave device with a Radar Interference Detection function step b) to step f)
shall be repeated with the generator connected to the UUT using Set-up C as described in clause
5.4.8.1.3.3. See also note 2 in table D.2.

.lr[)

L T,
o i i
A
UUT transmissions | Pt
1 ! I [ —*
; I
Injected Radar burst m‘m‘,wwm p
s i
7/

H T i T H
H channel_move time H NON-0CCUPancy :
i e > = >

T;

Figure 13: Channel Closing Transmission Time, Channel Move Time and Non-Occupancy Period
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Figure 6: Set-up B
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TEST ENVIRONMENT

Temperature 22.4°7C Relative Humidity  [58%
Atmosphere Pressure 101.2kPa Test Voltage DC5V
TEST DATE / ENGINEER

Test Date October 19, 2023 Test By Walker Yuan

TEST RESULTS

Please refer to section "Test Data" - Appendix J&K

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)

Co., Ltd, Song Shan Lake Branch.



(( UL )) Solutions REPORT NO.: 4791023025-1-RF-4
' Page 48 of 149

7.10. ADAPTIVITY (CHANNEL ACCESS MECHANISM)

LIMITS
Measurement
[]Frame Based Equipment (FBE) XLoad Based Equipment (LBE)
XISupervising Devices DX Supervised Devices

Table 8: Priority Class dependent Channel Access parameters for Supervised Devices

Maximum
CwW . cw
Class # Po min max Channel Occupancy Time (COT)

4 2 3 7 2 ms
3 2 7 15 4 ms
6 ms

2 3 15 1023 (see note 1)
) 6 ms

1 7 15 1023 (see note 1)

NOTE 1: The maximum Channel Occupancy Time (COT) of 6 ms may be increased to 8 ms by
inserting one or more pauses. The minimum duration of a pause shall be 100 pys. The
maximum duration (Channel Occupancy) before including any such pause shall be
6 ms. Pause duration is not included in the channel accupancy time.

NOTE 2 The values for p,, CW ... CW__ are minimum values. Greater values are allowed.

Table 7: Priority Class dependent Channel Access parameters for Supervising Devices

Maximum
CW .. cw
Class # Pa min max Channel Occupancy Time (COT)

1 r 3 7 2 ms
3 r 7 15 4 ms

6 ms
2 3 15 63 (see note 1 and note 2)
‘ 6 ms
1 7 15 1023 (see note 1)

NOTE 1: The maximum Channel Occupancy Time (COT) of 6 ms may be increased to 8 ms by
inserting one or more pauses. The minimum duration of a pause shall be 100 ps. The
maximum duration (Channel Occupancy) before including any such pause shall be
& ms. Pause duration is not included in the channel occupancy time.

NOTE 2: The maximum Channel Occupancy Time (COT) of 6 ms may be increased to 10 ms
by extending CW to CW x 2 + 1 when selecting the random number q for any
backoff(s) that precede the Channel Occupancy that may exceed 6 ms or which
follow the Channel Occupancy that exceeded 6 ms. The choice between preceding
or following a Channel Occupancy shall remain unchanged during the operation time
of the device.

NOTE 3: The values for p,, CW ;. CW 5, @re minimum values. Greater values are allowed.

The use of Short Control Signalling Transmissions is constrained as follows:

. within an observation period of 50 ms. the number of Short Control Signalling Transmissions by the
equipment shall be equal to or less than 50; and

. the total duration of the equipment's Short Conirol Signalling Transmissions shall be less than 2 500 ps within
said observation period.

ED Threshold Level (Energy Detection Threshold Level)
Equipment shall consider a channel to be occupied as long as other RLAN transmissions are
detected at a level greater than the ED Threshold Level (TL). The ED Threshold Level (TL) is
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integrated over the total Nominal Channel Bandwidth of all Operating Channels used by the
equipment.

The ED Threshold level (TL) depends on the type of equipment:

Option 1: For equipment that for its operation in the 5 GHz bands is conforming to IEEE
802.11™-2016 [9], clause 17, clause 19 or clause 21, or any combination of these clauses, the
ED Threshold Level (TL) is independent of the equipment's maximum transmit power (PH).
Assuming a 0 dBi receive antenna the ED Threshold Level (TL) shall be:

TL =-75 dBm/MHz

Option 2: For equipment conforming to one or more of the clauses listed in Option 1, and to at
least one other operating mode, and for equipment conforming to none of the clauses listed in
Option 1, the ED Threshold Level (TL) shall be proportional to the equipment's maximum transmit
power (PH).

Assuming a 0 dBi receive antenna the ED Threshold Level (TL) shall be:

For PH
<13 dBm: TL = -75 dBm/MHz
For 13 dBm < PH < 23 dBm: TL = -85 dBm/MHz + (23 dBm - PH) (3)

For PH

> 23 dBm: TL = -85 dBm/MHz

Equipment shall consider a channel to be occupied as long as other RLAN transmissions are
detected at a level greater than the TL.

TEST PROCEDURE
Please refer to ETSI EN 301 893 V2.1.1 (2017-05) Clause 5.4.9

Measurement
X]Conducted measurement [ JRadiated measurement
TEST SETUP
Spectrum
Analyzer
Th | Spiter/ AT Companion
Combiner P Splitter/ - Device
Combiner
T Signal
Generator
Traffic (Interferer)
Source
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TEST ENVIRONMENT

Temperature 22.4°7C Relative Humidity  [58%
Atmosphere Pressure 101.2kPa Test Voltage DC5V
TEST DATE / ENGINEER

Test Date October 19, 2023 Test By Walker Yuan

TEST RESULTS

Please refer to section "Test Data" - Appendix |
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7.11. RECEIVER BLOCKING
LIMITS

Receiver Blocking Parameters
Table 9: Receiver Blocking parameters

Wanted signal | Blocking signal Blocking signal power (dBm) Type of
mean power frequency (see note 2) blocking
from companion (MHz) Master or Slave Slave without signal
device with radar radar detection
(dBm) detection (see table D.2,
(see table D.2, note 2)
note 2)
- Continuous
Pmin + 6 dB 5100 -53 -59 Wave
4900 .
Pmin + 6 dB 5000 A7 53 C"{;:,'"“““
5975 ave
NOTE 1: P__is the minimum level of the wanted signal (in dBm) required to meet the minimum
performance criteria as defined clause 4.2 8.3 in the absence of any blocking signal.
NOTE 2: The levels specified are levels in front of the UUT antenna. In case of conducted
measurements, the same levels should be used at the antenna connector irrespective
of antenna gain.

The minimum performance criterion shall be a PER less than or equal to 10 %.

TEST PROCEDURE
Please refer to ETSI EN 301 893 V2.1.1 (2017-05) Clause 5.4.10.2

Measurement

[X]Conducted measurement [ JRadiated measurement

Step 1:
» The UUT shall be set to the first operating frequency to be tested (see clause 5.3.2).

Step 2:
» The blocking signal generator is set to the first frequency as defined in table 9.

Step 3:

» With the blocking signal generator switched off a communication link is set up between the UUT
and the associated companion device using the test setup shown in figure 18. The attenuation of
the variable attenuator shall be increased in 1 dB steps to a value at which the minimum
performance criteria as specified in clause 4.2.8.3 is still met. The resulting level for the wanted
signal at the input of the UUT is Pmin.

* This signal level (Pmin) is increased by 6 dB resulting in a new level (Pmin + 6 dB) of the
wanted signal at the UUT receiver input.

Step 4:

* The level of the blocking signal at the UUT input is set to the level provided in table 9. It shall be
verified and recorded in the test report that the performance criteria as specified in clause 4.2.8.3
are met.

« If the performance criteria as specified in clause 4.2.8.3 are met, the level of the blocking signal
at the UUT may be further increased (e.qg. in steps of 1 dB) until the level whereby the
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performance criteria as specified in clause 4.2.8.3 are no longer met. The highest level at which

the performance criteria are met is recorded in the test report.

Step 5:

* Repeat step 4 for each remaining combination of frequency and level as specified in table 9.
Direct. Coupler Splitter/ UUT Combiner Performance Monitoring Device Optional ATT.
Spectrum Analyzer Signalling Unit or Companion Device Variable attenuator step size <1 dB

Shielding or Shielded Room Blocking Signal Generator.

Step 6:

* Repeat step 2 to step 5 with the UUT operating at the other operating frequencies at which the

blocking test has to be performed. See clause 5.3.2.

TEST SETUP
Variable attenuator Performance
step size < 1dB Monitoring
H Device
Signalling Unit | | _T_
1 Co[r)neg;nion i ¥ ' ! ———
Ve le—»{ AT Je—> Direct. Coupler | |
/| | | P wr
Shielding or al L]
Shielded Room l
Blocking
Signal Spectrum
Generator ! Apngc'tyze'
| Optional
Figure 18: Test Set-up for receiver blocking
TEST ENVIRONMENT
Temperature 22.47C Relative Humidity  [58%
Atmosphere Pressure 101.2kPa Test Voltage DC5V
TEST DATE / ENGINEER
Test Date October 18, 2023 Test By Walker Yuan
TEST RESULTS
Please refer to section "Test Data" - Appendix H
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8. TEST DATA

8.1. APPENDIX A: CARRIER FREQUENCIES
8.1.1. Test Result

Test Condition Test Mode | Antenna | Frequency[MHz] Result[ppm] Limitfopm] | Verdict
A | oA 8 363638 i20 [ pass

11IN20MIMO | Antl gégg :g:ggggé 38 ﬁﬁii

11N40MIMO Antl gé?g 8:88888 iﬁg ﬁﬁﬁg

NTNV 11AC80MIMO |  Antl 22;8 :ii:igggg §§8 Eﬁii
11AX20MIMO |  Antl gégg 'g ggggg iﬁg ﬁﬁﬁﬁ
11AX40MIMO | Antl géig _07'_%%%%03 iﬁg ﬁﬁig
11AX80MIMO |  Antl ggég jﬁjﬁggg iﬁg ﬁﬁii

11A Antl gégg 8:88888 258 Eﬁii

11IN20MIMO | Antl 2238 :gzggégg 38 Eﬁii

11N4OMIMO Antl géig 8:88888 iﬁg ﬁﬁﬁﬁ

LTNV 11AC80MIMO |  Antl géég _‘1’4‘_’22225 iﬁg :Zﬁgg
11AX20MIMO |  Antl gégg _%%%%%% §§8 E’iig
11AX40MIMO |  Antl géig 3;;8333 38 ﬁﬁii
11AX80MIMO |  Antl ggég 8:88888 i;g Eﬁii

11A Antl gégg 8:88888 iﬁg Eﬁgg

11IN20MIMO | Antl gégg :g:ggégg i;g Eﬁii

11N4OMIMO Antl gé?g 8:88888 igg E’igg

HTNV 11AC8OMIMO |  Antl géég :12:22222 38 ﬁﬁii
11AX20MIMO |  Antl gégg 132%32 iﬁg Eﬁii
11AX40MIMO |  Antl gé?g _%_‘;%%%03 iﬁg ﬁﬁgg
11AX80MIMO |  Antl ggég 10%305050009 i;g Eﬁii
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8.1.2. Test Graphs
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8.2. APPENDIX B: RF OUTPUT POWER
8.2.1. Test Result

Test Condition Test Mode Antenna Frequency[MHZz] EIRP[dBmM] Limit[dBm] Verdict
Antl 5180 17.32 23 PASS

Ant2 5180 16.74 23 PASS

Antl 5320 16.83 20 PASS

11A Ant2 5320 16.98 20 PASS
Antl 5500 17.14 20 PASS

Ant2 5500 16.76 20 PASS

Antl 5700 17.00 20 PASS

Ant2 5700 16.76 20 PASS

total 5180 19.38 23 PASS

total 5320 17.10 20 PASS

LIN20MIMO total 5500 19.59 20 PASS
total 5700 19.55 20 PASS

total 5190 19.77 23 PASS

total 5310 18.83 20 PASS

L1IN4OMIMO total 5510 18.90 20 PASS
total 5670 18.52 20 PASS

NTNV total 5210 19.07 23 PASS
total 5290 19.11 20 PASS

11AC8OMIMO total 5530 18.71 20 PASS
total 5610 18.69 20 PASS

total 5180 18.53 23 PASS

total 5320 17.71 20 PASS

11AX20MIMO total 5500 18.67 20 PASS
total 5700 18.61 20 PASS

total 5190 18.70 23 PASS

total 5310 18.81 20 PASS

11AX40MIMO total 5510 18.31 20 PASS
total 5670 18.91 20 PASS

total 5210 19.06 23 PASS

total 5290 18.58 20 PASS

11AX80MIMO total 5530 18.66 20 PASS
total 5610 19.20 20 PASS
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Test Condition Test Mode Antenna Frequency[MHZ] EIRP[dBmM] Limit[dBm] Verdict
Antl 5180 17.07 23 PASS

Ant2 5180 16.47 23 PASS

Antl 5320 16.50 20 PASS

11A Ant2 5320 16.61 20 PASS
Antl 5500 16.82 20 PASS

Ant2 5500 16.40 20 PASS

Antl 5700 16.73 20 PASS

Ant2 5700 16.38 20 PASS

total 5180 19.05 23 PASS

total 5320 16.84 20 PASS

LIN20MIMO total 5500 19.31 20 PASS
total 5700 19.18 20 PASS

total 5190 19.49 23 PASS

total 5310 18.46 20 PASS

LIN4OMIMO total 5510 18.55 20 PASS
LTNV total 5670 18.20 20 PASS
total 5210 18.72 23 PASS

total 5290 18.79 20 PASS

11AC8OMIMO total 5530 18.44 20 PASS
total 5610 18.34 20 PASS

total 5180 18.22 23 PASS

total 5320 17.39 20 PASS

11AX20MIMO total 5500 18.35 20 PASS
total 5700 18.22 20 PASS

total 5190 18.35 23 PASS

total 5310 18.52 20 PASS

L11AX40MIMO total 5510 18.01 20 PASS
total 5670 18.66 20 PASS

total 5210 18.70 23 PASS

total 5290 18.20 20 PASS

11AX8OMIMO total 5530 18.33 20 PASS
total 5610 18.84 20 PASS
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Test Condition Test Mode Antenna Frequency[MHZz] EIRP[dBmM] Limit[dBm] Verdict
Antl 5180 17.05 23 PASS

Ant2 5180 16.37 23 PASS

Antl 5320 16.50 20 PASS

11A Ant2 5320 16.58 20 PASS
Antl 5500 16.86 20 PASS

Ant2 5500 16.36 20 PASS

Antl 5700 16.63 20 PASS

Ant2 5700 16.39 20 PASS

total 5180 18.98 23 PASS

total 5320 16.80 20 PASS

LIN20MIMO total 5500 19.31 20 PASS
total 5700 19.22 20 PASS

total 5190 19.50 23 PASS

total 5310 18.47 20 PASS

L1IN4OMIMO total 5510 18.58 20 PASS
total 5670 18.27 20 PASS

HTNV total 5210 18.78 23 PASS
total 5290 18.86 20 PASS

11AC8OMIMO total 5530 18.46 20 PASS
total 5610 18.35 20 PASS

total 5180 18.25 23 PASS

total 5320 17.41 20 PASS

11AX20MIMO total 5500 18.29 20 PASS
total 5700 18.21 20 PASS

total 5190 18.41 23 PASS

total 5310 18.55 20 PASS

11AX40MIMO total 5510 17.97 20 PASS
total 5670 18.53 20 PASS

total 5210 18.66 23 PASS

total 5290 18.32 20 PASS

11AX80MIMO total 5530 18.40 20 PASS
total 5610 18.89 20 PASS
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8.3. APPENDIX C: POWER SPECTRAL DENSITY
8.3.1. Test Result

Test Mode Antenna Frequency[MHz] PSD[dBmM/MHZ] Limitf[dBm/MHz] Verdict
Antl 5180 6.79 10 PASS
Ant2 5180 6.07 10 PASS
Antl 5320 6.36 7 PASS
11A Ant2 5320 6.49 7 PASS
Antl 5500 4.08 7 PASS
Ant2 5500 3.58 7 PASS
Antl 5700 4.22 7 PASS
Ant2 5700 3.75 7 PASS
Antl 5180 5.98 10 PASS
Ant2 5180 5.08 10 PASS
total 5180 8.51 10 PASS
Antl 5320 3.60 7 PASS
Ant2 5320 2.78 7 PASS
total 5320 6.16 7 PASS
LIN20MIMO Antl 5500 341 7 PASS
Ant2 5500 3.05 7 PASS
total 5500 6.20 7 PASS
Antl 5700 3.14 7 PASS
Ant2 5700 2.88 7 PASS
total 5700 5.97 7 PASS
Antl 5180 4.47 10 PASS
Ant2 5180 3.97 10 PASS
total 5180 7.20 10 PASS
Antl 5320 3.63 7 PASS
Ant2 5320 3.15 7 PASS
total 5320 6.32 7 PASS
11AX20MIMO Antl 5500 1.51 7 PASS
Ant2 5500 1.44 7 PASS
total 5500 4.45 7 PASS
Antl 5700 1.83 7 PASS
Ant2 5700 1.33 7 PASS
total 5700 4.58 7 PASS
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8.3.2. Test Graphs
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Power Spectral Density Measurement
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11A_Antl_5700
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Power Spectral Density Measurement
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Power Spectral Density Measurement
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11AX20MIMO_Ant1_5180

Power Spectral Density Measurement
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Power Spectral Density Measurement
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11AX20MIMO_Ant2_5500

Power Spectral Density Measurement

PS04 45 Bm

Lovel [dBm]

7 = LevelidBm) BSO(dBm) = imitidBm)

547 5480 5490 S50 =0 8520 5530 =0 S50 S5 L) 9530 5590 8600 510 520 5630 5640 5550 SEED il 5680 L) 5700 510 S50
Frequency [MHz]

11AX20MIMO_total_5500

Power Spectral Density Measurement

PSD:1 &3 cBm

Lovel [dBm]

= Levsidem) PsD(dam) — Limitidem)

547 5480 5490 S50 =0 8520 5530 =0 S50 S5 L) 9530 5590 8600 510 520 5630 5640 5550 SEED il 5680 L) 5700 510 S50
Frequency [MHz]

11AX20MIMO_Antl_5700

Power Spectral Density Measurement

PS03 Bm

vel [dBm]

Le

7 = LevelidBm) BSO(dBm) = imitidBm)

SO0 S0 SN W0 W0 %R0 SN SM0 SR SE0 S0 R0 S0 S0 %I0 mA 0 SN S0 %M S %M S0 %% S S0 s
Frequency [MHz]

11AX20MIMO_Ant2_5700

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.



(( UL )) Solutions REPORT NO.: 4791023025-1-RF-4
' Page 80 of 149

Power Spectral Density Measurement
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8.4. APPENDIX D: OCCUPIED CHANNEL BANDWIDTH
8.4.1. Test Result

Test Mode Antenna Frequency[MHZz] OCB[MHZz] Limit{MHz] Verdict
oI it 16020 | PSS
11N20MIMO Antl gégg g:gjé 12 Iﬁ 58 ﬁﬁii
11N40MIMO Antl géig 22;328 §§ iﬁ 28 iﬁgg
11AC80MIMO Antl géég Zggéi Si ES 28 ﬁﬁii
11AX20MIMO Ant1 gégg 12:228 12 :g ;8 Eﬁii
11AX40MIMO Antl géig 2;;222 §§ :8 38 ﬁﬁig
11AX80MIMO Ant1 gé;g Zg;?;‘ﬁ 23 :g 28 Eﬁii
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8.4.2. Test Graphs
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—
Keysight Specirum Analyzes - Occupied BW
3 5 C ENSE:IN T GN AUTO __]0253:15 PM OCt 18,2023
enter Fre 3 Center Freq: 5.500000000 GH: Radio Std: None

WFE += Trig: Free Run AvglHold: 515
Radio Device: BTS

MFGainiow  #Atten: 30 dB
Ref Offset 14,83 dB Mkri 5 JSEr GHZ
10 dsiy Ref 20.00 dBm -9.465
g

==~

Frequency

Center Freq|
5500000000 GHz|

Center 5.5 GHz Span 40 MHz'
#Res BW 100 kHz #VBW 300 kHz #Sweep 25 4000000 M
Man|
Occupied Bandwidth Total Power 9.98 dBm
17.646 MHz FreqOffset
Transmit Freq Error -25.712 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 21.51 MHz x dB -26.00 dB
fi=s s
11N20MIMO_Antl 5500
T . .
o SeRsEn Ach 10:00:55 AN Oct 19, 2023
enter Freq 5. 3 Canter Fraq: 5.150000000 GHz Radio Std: N Frequency
NFE —=- Trig: Free Run Avg|Hold: 5/5
#FGain:Low #Amen: 30 dB Radio Device: BTS
Ref Offset 14,65 dB Mkr1 5.18744 GHz
10 dB/div Ref 20.00 dBm -12.280 dBm
Log
Center Freq|
' T 5.190000000 GHz|
Center 5.19 GHz Span 80 MHz CF Step|
#Res BW 100 kHz #VBW 300 kHz #Sweep 25 5.000000 M
Man|
Occupied Bandwidth Total Power 10.2 dBm
35.900 MHz Freq Offset
Transmit Freq Error -9.633 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 38.53 MHz x dB -26.00 dB
= status
11IN4OMIMO_Antl 5190
Reyught Spectrum Anaiyzes - Occupied W (===
R Soa b s T G ALTO [1033:59 8 0ct 19, 2023
enter Fre. = Center Freq: 5.510000000 GHz Radio Std: Ny Frequency
=enter T L == Trig: Free Run AvglHold: 515
#IFGain:Low #Atten: 30 dB
Ref Offset 14.88 dB
10 dBldiv Ref 20.00 dBm
Log
Center Freq

5510000000 GHz

Center 5.51 GHz Span 80 MHz' CF Ste
#Res BW 100 kHz #VBW 300 kHz #Sweep 25 5.000000 M|
Man|
Occupied Bandwidth Total Power 9.67 dBm
35.919 MHz Freq Offset|
Transmit Freq Error -12.665 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 38.50 MHz x dB -26.00 dB
fi=s E—-
11N40MIMO_Antl 5510
[ Keysight Spectrum Anslyzes - Gecupied BW (===
S0abe Sense ac 10:49:10 a1 0ct 19,2023
enter Freq 5. 73 Center Freq: 5.210000000 GHz Radio Std: None Frequency
NFE w#. Trig: Free Run Avg|Hold: 5/5
#FGain:Low #Amen: 30 dB Radio Device: BTS
Mkr1 5 04 GHZ
Ref Offset 14,65 dB
10 dB/div Ref £0.00 dBm -16.999 dBm
Log
Center Freq|

5.210000000 GHz,

Center 5.21 GHz Span 160 MHz

#Res BW 100 kHz #VBW 300 kHz #Sweep 2 s
Occupied Bandwidth Total Power 7.81 dBm
75.322 MHz
Transmit Freq Error -32.051 kHz % of OBW Power 99.00 %
x dB Bandwidth 77.95 MHz x dB -26.00 dB
usa sTaTUs

CF Step|
186.000000 MHz|
Man|

Freq Offset|
0 Hz|
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[ Keysioht Spectrum Anatyzes - OccupieaBw
AL " 5 [

SENSEINT]
Center Freg: 5530000000 GH:

11AC80MIMO_Antl 5210

10:56:10 M Oct 18, 2023

Ref Offset 14,83 dB
Ref 20.00 dBm

10 dB/diy
9

enter Freq 5. z . = Radio Std: Nons
T NFE —=- Trig: Free Run Avg|Hold: 5/5
#IFGain:Low #Amen: 30 dB Radio
Mkr1 5.5

===

Frequency

Lo,

Center Freq|
5530000000 GHz|

Center 5.53 GHz Span 160 MHz CF Ste
#Res BW 100 kHz #VBW 300 kHz #Sweep 25 16000000 M
Al Man|
Occupied Bandwidth Total Power 5.99 dBm
75.361 MHz Freq Offset
Transmit Freq Error -10.531 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 78.09 MHz x dB -26.00 dB
= status
11AC80MIMO Antl 5530
T . .
RL ; Soa b SeRsEn ALICNAUTO  [11:19:05 AN Oet 19,2023
oot Frea B 3 Canter Freq: 5.180000000 GHz Radio Std: Nons Frequency
=enier NPT == Trig: Free Run AvglHold: 515
#FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 5.18128 GHZ
Ref Offset 14,684 dB 1 5 d -
10 dBfdiv Ref 20.00 dBm -10.665 dBm
Log
Center Freq

5.180000000 GHz

usa

p——

Center 5.18 GHz Span 40 MHz' CF Ste
#Res BW 100 kHz #VBW 300 kHz #Sweep 25 4.000000 0|
Al Man|
Occupied Bandwidth Total Power 10.2 dBm
18.875 MHz Freq Offset|
Transmit Freq Error -16.620 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 20.32 MHz x dB -26.00 dB
hoso status
11AX20MIMO_Antl 5180
JEE Feyaight Spactrim Anatyzes - Decopied EW (===
R " F ENSEIN I G ALTO 113330 8 0ct 19,2023
enter Freq 5. = Center Freq: 5.500000000 GHz Radio Std: None Frequency
[=Smer s e == Trig: Free Run AvglHold: 515
#FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 14 83 dB Mkr1 5.499 2: GHz
10 dB/div Ref 20.00 dBm 519 dBn
Log
Center Freq|
. 5 500000000 GHz|
|
Center 5.5 GHz Span 40 MHz' CF Ste
#Res BW 100 kHz #VBW 300 kHz #Sweep 25 4.000000 0|
Al Man|
Occupied Bandwidth Total Power 9.23 dBm
18.869 MHz Freq Offset
Transmit Freq Error -18.687 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 20.24 MHz x dB -26.00 dB

11AX20MIMO_Ant1_5500
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Reyught Spectrom Anaiyzes - Occupied W (===
R 5 L ENSE:IN 1 IGN AUTO 01:19:31 PMOct 19,2023
enter Fre |z Center Freq: 5.190000000 GHz Radio Std: Ns Frequency
- omen s WFE = Trig: Free Run AvglHold: 55
#FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 14,55 dB Mkr1 5,18744 GHZ
10 dB/div Ref 20.00 dBm -15.441 dBm
Log
Center Freq|
T 5.190000000 GHz|
|
Center 5.19 GHz Span 80 MHz'
+#Res BW 100 kHz #VBW 300 kHz #Sweep 2 s| £.000000 M
Al Man|
Occupied Bandwidth Total Power 7.64 dBm
37.559 MHz Freq Offset
Transmit Freq Error -7.534 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 38.86 MHz x dB -26.00 dB
fsa s
11AX40MIMO_Antl 5190
= Kevsight Spectrum Anatyzes - Decupied BW ===
T DC SEN INT] T [THT: 01:41:53PMOct19,2023 | — ||
enter Freq 5. 3 Center Freq: 5510000000 GHz Radio Std: Nons Frequency
— NFE —s= Trig: Free Run AvglHold: 5i5
#FGain:Low #Amen: 30 dB Radio Device: BTS
Ref Offset 14.98 dB Mkr1 5.51496 GHz
10gsidy Ref 20,00 dBm il
Log
Center Freq|
5.510000000 GHz|

Center 5.51 GHz

Span 80 MHz

#Res BW 100 kHz #VBW 300 kHz #Sweep 2 s o000 ohep
Al Man|
Occupied Bandwidth Total Power 7.00 dBm
37.586 MHz Freq Offset
Transmit Freq Error -13.883 kHz % of OBW Power  98.00 % O
x dB Bandwidth 38.84 MHz x dB -26.00 dB
— status
11AX40MIMO_Antl 5510
Reyught Spectrum Anaiyzes - Occupied W (===
R Soa b s T G ALTO[0157:25BMOct 18,2023
enter Fre |z Center Freq: 5.210000000 GHz Radio Std: Ns Frequency
- omen s WFE == Trig: Free Run AvglHold: 515
#IFGain:Low #Atten: 30 dB
Ref Offset 14,65 dB
10 dBldiv Ref 20.00 dBm
Log
Center Freq

5.210000000 GHz

Center 5.21 GHz Span 160 MHz, CF Ste
#Res BW 100 kHz #VBW 300 kHz #Sweep 2 s 16.000000 1|
Al Man|
Occupied Bandwidth Total Power 7.90 dBm
76.840 MHz Freq Offset|
Transmit Freq Error 6.178 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 78.74 MHz x dB -26.00 dB
fi=s s
11AX80MIMO_Antl 5210
[ Keysight Spectrum Anslyzes - Gecupied BW (===
S0abe Sense aLc 02:21:27 M Oct 19,2023
bmm;gmmz—‘ GCenter Freq: 5.530000000 GHz Radio Std: N Frequency
NFE w#. Trig: Free Run Avg|Hold: 5/5
#FGain:Low #Amen: 30 dB Radio Device: BTS
Ref Offset 14,83 dB
10 dB/div Ref 20.00 dBn
Log
Center Freq|

5530000000 GHz,

Center 5.53 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 160 MHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

usa

Total Power
76.734 MHz
-8.009 kHz % of OBW Power
78.75 MHz x dB

CF Stej
#Sweep 2 s| 16.000000 M
Al Man|
7.22 dBm
FreqOffset
99.00 % OHz
-26.00 dB

p——
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@ Solutions

8.5. APPENDIX E: TRANSMITTER UNWANTED EMISSIONS WITHIN THE 5
GHZ RLAN BANDS
8.5.1. Test Result

Test Mode Antenna Frequency[MHz] Result [dBm] Limit[dBm] Verdict
5180 See test graph See test graph PASS

11A Antl 5320 See test graph See test graph PASS
5500 See test graph See test graph PASS

5700 See test graph See test graph PASS

5180 See test graph See test graph PASS

5320 See test graph See test graph PASS

11IN20MIMO Antl 5500 See test graph See test graph PASS
5700 See test graph See test graph PASS

5190 See test graph See test graph PASS

5310 See test graph See test graph PASS

11IN4OMIMO Antl 5510 See test graph See test graph PASS
5670 See test graph See test graph PASS

5210 See test graph See test graph PASS

5290 See test graph See test graph PASS

11AC8OMIMO Antl 5530 See test graph See test graph PASS
5610 See test graph See test graph PASS

5180 See test graph See test graph PASS

5320 See test graph See test graph PASS

L1AX20MIMO Antl 5500 See test graph See test graph PASS
5700 See test graph See test graph PASS

5190 See test graph See test graph PASS

5310 See test graph See test graph PASS

L1AX40MIMO Antl 5510 See test graph See test graph PASS
5670 See test graph See test graph PASS

5210 See test graph See test graph PASS

5290 See test graph See test graph PASS

L1AX80MIMO Antl 5530 See test graph See test graph PASS
5610 See test graph See test graph PASS
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8.5.2. Test Graphs

[— Kevsight spectrum Anatyzes - Swept 52 =&
RL [ s [ SEN INT] T ALIGN AUTO. 01:47:40 PM Oct 18, 2023
z #Avg Type: RMS TRACE[T Z 315 € Frequency
PNG: Wide (o Trig: Free Run e s
IFGain:Low #Aen: 30 dB oe
Auto Tune|
Ref Offset 14 64 dB
10 dejdiv  Ref 20.00 dBm
Log v
Trace 1 Pa
CenterFreq
5.180000000 GHz|
- . StartFreq
5160000000 GHz|
7 y Stop Freq
- NN 5200000000 GHz|
- T .
_ 1_/ -ﬁ‘_‘__‘
e e
-~ h CF Step|
- RN 4.000000 MHz|
A Man
Freq Offset
0Hz
Scale Type
Center 5.18000 GHz Span 40,00 MHz||-°9 Lin|
[#Res BW 1.0 MHz #VBW 30 kHz #Sweep 60.00 s (10000 pts]
s e
[ Kevvioh: Spectrom Anahzes - Smept Sh =S~
= & C ENSE:IN I iGN A 01:48:57 PM Oct 16,2023 =
enter Freq 5. z 3 #Avg Type: RMS TRACE[ - 3156 requency
— NFE PNG: Fast o Trig: Free Run erlAAAAAA
ASS IFGainLow #Atten: 30 dB oF
Auto Tune,
Ref Offset 14.64 dB
10 asidiv  Ref 20,00 dBm
Lo: -
Trace 1FPa
Center Freq

W \N"‘""‘-A‘_

Start 5.1500 GHz

[#Res BW 1.0 MHz #VBW 30 kHz

Stop 5.7250 GHz
#Sweep 60.00 s (10000 pts]

5.437500000 GHz

StartFreq
5.160000000 GHz|

Stop Freq
£.725000000 GHz

CF Step|
57.500000 MHz|
Al Man|

Freq Offset|
O Hz|

Scale Type

Lin|

MsG

p—

[ oot spectrum anatyzes - Swept &
AL ; S T

Trig: Free Run

[z
PHO: Wide Cp
#ATen: 30 dB

IFGain:Low

Ref Offset 14 89 dB
Ref 20.00 dBm

10 dBidiv
Log

11A_Antl 5180

#Avg Type: RMS

01:53:58 PM Oct 18, 2023
TRACE[T - 3156

i [ eyl
cETIAAAAAA

===

Frequency

Auto Tune|

Trace 1 Pa

Center 5.32000 GHz

[#Res BW 1.0 MHz #VBW 30 kHz

Span 40.00 MHz

Center Freq|
5320000000 GHz|

StartFreq
5.300000000 GHz|

Stop Freq
5.340000000 GHz|

CF Step|
4,000000 MHz|
Al Man|

Freq Offset|
0 Hz|

Scale Type

Lin|

Log

#Sweep 60.00 s (10000 pts]

s

staTuS

11A_Antl_5320
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—
Keysight Spectrum Analyzes - Swepl SA [N~
R E C ENSE:IN I G AL 01:55:15 PM Oct 16,2023
enter Freq z ) #Avg Type: RMS TRACE[ - 315 6 Frequency
T PHOT Fast T Trig: Free Run TP b ey
IFGain:Low #Atten: 30 dB os
Auto Tune,
Ref Offset 14.60 dB
10 dBidiv Ref 20.00 dBm
Log ~
Trace 1 Pa
Center Freq|

5.437600000 GHz,

5.160000000 GHz

StartFreq

5.725000000 GHz

Stop Freq

CF St
57.500000 MHz,

A Man|
___o‘--'/ M Freq Offset
0Hz
Scale Type
i
Start 5.1500 GHz Stop 5.7250 GHz |-°8 Lin|
[#Res BW 1.0 MHz #VBW 30 kHz #Sweep 60.00 s (10000 pts]
= sTaTUS
[ Keyriht Spactrum Anatyzer - Swapt A ==
AL i I [ SENSEINT] | - 01:58:17 PM Oct 18, | T ————
z #Avg Type: RMS TRACE Frequency
s, FRen 0 a8 serlA AARA A
Auto Tune|
Ref Offset 14,83 dB
10 dBidiv Ref 20.00 dBm
Log v
Trace 1 Pa
Center Freq|

5.500000000 GHz,

/ | | | 5.480000000 GHz

StartFreq

E N Stop Freq|
~ ey 5520000000 GHz
- ] - I
T -“_\ cF step
4.000000 MHz|
b A Man
Freq Offset
0 Hez|
Scale Type
i
Center 5.50000 GHz Span 40,00 MHz||-°9 Lin|
[#Res BW 1.0 MHz #VBW 30 kHz #Sweep 60.00 s (10000 pts)
= e
11A_Antl 5500
eGhE Spectnims Anabyaad'- Swapt A (===
" Son ENSEIN T (GNATO _[01:59:32 PM Oct 18,2023
enter Freq £3 #Avg Type: RMS TrRace[ - 3158 Frequency
NFE B Fast ) g Free Run TYRE e
IFGain:Low #Atten: 30 dB OE'
Auto Tune,
Ref Offset 14,83 d8
10 de/ai  Ref 20,00 dBm
Lo: -
Trace 1 Pass
Center Freq

5.437500000 GHz

5.150000000 GHz

StartFreq

5.725000000 GHz

Stop Freq

A

CF Step|
57.500000 MHz|
Man|

Freq Offset|
O Hz|

Start 5.1500 GHz Stop 5.7250 GHz Log

Scale Type

Lin|

[#Res BW 1.0 MHz #VBW 30 kHz #Sweep 60.00 s (10000 pts]

usa sTATUS

11A_Antl 5500

[ g Spectrum Analyass - Swept SA
505 D

ALIGH AL 02:13:51
#Avg Type: RMS TRa

==~

Frequency

Trig: Free Run

NFE - e i e
IFGain:Lo #ARen: 30 dB. oE ARAA

F
Ref Offset 15.16 dB

10 dijdiv - Ref 20.00 dBm

Lo

Auto Tune|

Trace 1 Pa

5.700000000 GHz,

Center Freq|

5.680000000 GHz

StartFreq

5.720000000 GHz,

Stop Freq

CF Step|
4,000000 MHz|
Man|

Freq Offset|
0 Hz|

Center 5.70000 GHz Span 40.00 MHz Log

Scale Type

Lin|

[#Res BW 1.0 MHz #VBW 30 kHz #Sweep 60.00 s (10000 pts]

usa sTATUS
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11A Antl 5700

[— evsiont spectrum Anatyzes - Swept 5& =&
RL [ s DC SEN INT] ALIGN AL 02:15:08 PM Oct 18, 2023
#Avg Type: RMS TRACE[T 2315 € Frequency
PNO: Fast (o0 17ig: FreeRun GETIA AAAA A
IFGain:Low #Amten: 30 dB oe
Auto Tune|
Ref Offset 15.16 dB
10 dejdiv  Ref 20.00 dBm
Log v
Trace 1 Pa
Center Freq|
5.437500000 GHz|
StartFreq|
5.160000000 GHz|
Stop Freq|
5.725000000 GHz|
A CF Step|
§7.500000 MHz|
A Man
— M FreqOffset
0 Hz|
Scale Type
i
Start 5.1500 GHz Stop 5.7250 GHz ||-°¢ Lin
[#Res BW 1.0 MHz #VBW 30 kHz #Sweep 60.00 s (10000 pts)
= e
= Keysight Spectrum Anatyzes - Swept S& ===
RL [ s DC SEN INT] T ALIGN AL 02:25:10 PM Oct 18, 2023
3 #Avg Type: RMS TRACE[T T 315§ Frequency
T BHO: Wide 57 Trig: Free Run TYRE e
PASS IFGaindaw #Atten: 30 dB perjA AAA
I Auto Tune,
Ref Offset 14.64 dB
10 de/aiy  Ref 20,00 dBm
Lo: -
Trace 1 Pass
Center Freq
5180000000 GHz
DS T s VP T ) StartFreq|
5.160000000 GHz
— A Stop Freq|
Py \ 5200000000 GHz|
— . I
e \-"‘-—.
— "‘\ CF Step|
4.000000 MHz|
A Man
FreqOffset
0 He|
Scale Type
i
Center 5.18000 GHz Span 40,00 MHz||-°9 Lin|
[#Res BW 1.0 MHz #VBW 30 kHz #Sweep 60.00 s (10000 pts)
= e
11N20MIMO_Antl 5180
[ Reveight Spectrum Anatyzes - Sward S5 T o
" & E C ENSEIN I GH 4, 0220227 PM Oct 18,2023
enter Freq 5. z #Avg Type: RMS Tacel - 3158 Frequency
=t NFE PNG: Fast o Trig: Free Run erlAAAAAA
PASS IFGainLow #Atten: 30 dB oF
I Auto Tune,
Ref Offset 14.64 dB
10 deivy  Ref 20,00 dBm
Lo: -
Trace 1 Pa
Center Freq|

5.437600000 GHz,

StartFreq
5.160000000 GHz|

Stop Freq
£.725000000 GHz

CF Step|
57.500000 MHz|
Al Man|

Freq Offset|

A

0 Hz|

Scale Type

Start 5.1500 GHz

[#Res BW 1.0 MHz #VBW 30 kHz

Stop 5.7250 GHz |[-°8 Lin
#Sweep 60.00 s (10000 pts]

usa

p—
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[ Keyvigh: Spectram Anahzer - SmeptSh =S~
E C ENSEIN I GH 4, 02142:32PM Oct 18,2023
er Fre [ #Avg Type: RMS TRACE[ - 315 6 Frequency
T PNO: Wide 7o Trig: Fres Run TP b ey
IFGain:Low #Atten: 30 dB OE'
Auto Tune,
Ref Offset 14,89 dB
10 dejdiv  Ref 20.00 dBm
%9 Trace 1Fa T
Center Freq|
5.320000000 GHz|
i ———— e I StartFreq|
£ A 5.300000000 GHz|
2 Y T Stop Freq|
/,, \ £.340000000 GHz
-
e CF Step
r 4.000000 MHz|
A Man
Freq Offset
0 Hz|
Scale Type
i
Center 5.32000 GHz Span 40.00 MHz||-°¢ Lin
[#Res BW 1.0 MHz #VBW 30 kHz #Sweep 60,00 s (10000 pts]
= e
[— eysight Spectrum Anatyzes - Swept A =)
RL F [is SEN INT] T ALIGN AL 02:434BPMOct 18,2023 [ — ||
z #Avg Type: RMS TRace Frequency
NFE PNO: Fast (oo Trig: FreeRun
IFGain:Low #Amten: 30 dB
Auto Tune|
Ref Offset 14 89 dB
10 dejdiv  Ref 20.00 dBm
%9 Trace 1Fa T
Center Freq|

5.437500000 GHz,

StartFreq
'5.150000000 GHz|

Stop Freq
5725000000 GHz|

CF Step,
§7.500000 MHz|
A Man
M M._ Freq Offset
0 Hez|
Scale Type
i
Start 5.1500 GHz Stop 5.7250 GHz ||-°9 Lin|
[#Res BW 1.0 MHz #VBW 30 kHz #Sweep 60.00 s (10000 pts)
= e
11N20MIMO_Antl 5320
==
ENSEIN | G AUTO 02:54:34 PM Oct 18, 2023
#Avg Type: RMS TRacel - 315 8 Frequency
Trig: Free Run Tree
#Atten: 30 dB DETIAAAAA A
Auto Tune,
Ref Offset 14,83 d8
10 de/ai  Ref 20,00 dBm
Lo: -
Trace 1 Pass
Center Freq
5500000000 GHz
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\ 5.480000000 GHz
7 A T Stop Freq|
e 5.520000000 GHz|
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— CF Step,
7 | 4.000000 MHz|
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0 He|
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a
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fusa e
==
SENsEIN ALIGN & 025550 PH Oct 1
#Avg Type: RMS TRace Frequency
NFE PNO: Fast (g0 1rig: Free Run
IFGain:Low #Amten: 30 dB
[ Auto Tune|
Ref Offset 14 83 dB
10 dejdiv  Ref 20.00 dBm
Lo: -
Trace 1 Pa
Center Freq|

StartFreq

5.437600000 GHz,

5.160000000 GHz

Stop Freq
£.725000000 GHz

CF Step|
£7.500000 MHz|
Al Man|
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0 Hz|

Scale Type

Start 5.1500 GHz
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11IN20MIMO_Antl_ 5500

= Keysight Spectrum Anatyzes - Swept S& ===
RL [ | DC SEN INT] ALIGN AL 03:01:38 PM Oct 18, 2023
z #Avg Type: RMS TRACE[T 2315 € Frequency
PHO: Wide (5 Trig: Free Run M ey
IFGain:Low #Aen: 30 dB oe
Auto Tune|
Ref Offset 15.16 dB
10 dejdiv  Ref 20.00 dBm
Log v
Trace 1 Pa
Center Freq|
5.700000000 GHz|
s A s o e StartFreq
. 5.680000000 GHz
7 Y Stop Freq|
A A 5720000000 GHz|
/ SN ]
P - ‘\__‘\ cF step
ry 4.000000 MHz|
A Man
Freq Offset
0 Hz|
Scale Type
i
Center 5.70000 GHz Span 40.00 MHz| [-°¢ Lin|
[#Res BW 1.0 MHz #VBW 30 kHz #Sweep 60.00 s (10000 pts)
= e
[— Kevsight spectrum Anatyzes - Swept 52 =&
RL [ s DC SEN INT] T ALIGN AL 03:02:54 PM Oct 18, 2023
nter Freq 3 #Avg Type: RMS TRACE[T Z 315§ Frequency
- WFE BNG: Fast o Trig: Free Run TP ey
FASS IFGainiLaw #Aiten: 30 dB o
Auto Tune,
Ref Offset 15.16 dB
10 de/ai  Ref 20,00 dBm
Log g
Trace 1 Pass
Center Freq

5.437500000 GHz

StartFreq
'5.150000000 GHz|

Stop Freq
5725000000 GHz|

u—"""’“fr/

CF Step,
57.500000 MHz
A Man
w Freq Offset
0 He|
Scale Type
i
Start 5.1500 GHz Stop 5.7250 GHz ||-°9 Lin|
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8.6. APPENDIX F: TRANSMITTER UNWANTED EMISSIONS OUTSIDE THE 5
GHZ RLAN BANDS
8.6.1. Test Result-Pre-scan

Test Mode Antenna | Frequency[MHz] Freq. [MHZz] Level[dBm] Limit[dBm] Verdict
5180 724.04 -79.76 -54 PASS

11A Antl 5143.33 -45.24 -30 PASS
5500 518.88 -78.55 -54 PASS

5460 -42.45 -30 PASS

5180 580.48 -80.24 -57.01 PASS

5146.67 -41.81 -33.01 PASS

LINZ0MIMO Antl 5500 904.46 -59.32 -39.01 PASS
5460.83 -42.2 -33.01 PASS

5190 128.46 -71.72 -39.01 PASS

5137.5 -42.56 -33.01 PASS

1IN40MIMO Antl co10 3146 79.49 -39.01 PASS
5460 -42.47 -33.01 PASS

5210 60.07 -65.21 -57.01 PASS

5149.17 -42.52 -33.01 PASS

11ACBOMIMO Antl 5530 913.67 -56.86 -39.01 PASS
5467.5 -44.81 -33.01 PASS

5180 239.04 -78.27 -39.01 PASS

5149.17 -44.26 -33.01 PASS

11AX20MIMO Antl 200 913.19 76.11 39.01 PASS
5448.33 -42.74 -33.01 PASS

5190 32.43 -79.87 -39.01 PASS

5148.33 -45.32 -33.01 PASS

11AX40MIMO Antl 5510 910.76 -79.75 -39.01 PASS
5469.17 -44.55 -33.01 PASS

5210 60.07 -65.04 -57.01 PASS

5149.17 -42.48 -33.01 PASS

11AX80MIMO Antl 5530 60.07 -67.53 -57.01 PASS
5461.67 -43.52 -33.01 PASS

8.6.2. Test Graphs-Pre-scan

Transmitter unwanted emissions outside the 5 GHz RLAN bands
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Transmitter unwanted emissions outside the 5 GHz RLAN bands
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11AX40MIMO_Ant1_5510

Transmitter unwanted emissions outside the 5 GHz RLAN bands
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Solutions

®

8.6.3. TX Radiated Test Result

Transmitter unwanted emissions in the spurious domain 30 MHz ~ 1 GHz

Measurement Method (Radiated Polar: Horizontal/Vertical
Test Mode: 802.11a SISO Test Channel: [CH 36
20.00
0.00
-20.00
;E ETSI EM 301 893 Operating Mode
=)
5 -40.00
=
o
(=9
-60.00
-80.00
-100.00
30.00 100.00 1000.00
Freq (MHz)
(RME) EMI (H) Lirnit
(RMS) EMI (V)
Freq (RMS) Trace (H) ERP Factor (H) Transducer (H) Preamp (H) Cable (H) (RMS) EMI (H) Limit (RMS) Margin (H)
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
79.20 60.04 -86.81 0.00 43,00 112 -68.65 -36.00 -32.65
23375 5830 -86.69 0.00 43.07 205 -69.40 -36.00 -3340
718.35 56.51 -17.07 0.00 4275 3.64 -59.67 -54.00 -5.67
Freq (RMS) Trace (V) ERP Factor (V) Transducer (V) Preamp (V) Cable (V) (RMS) EMI (V) Limit (RMS) Margin (V)
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
79.20 65.67 -8741 0.00 43.00 112 -63.62 -36.00 -27.62
23375 66.07 -86.69 0.00 43.07 205 -61.64 -36.00 -25.64
71835 49,53 -76.44 0.00 4275 364 -66.01 -54.00 -12.01
Note:

(RMS) EMI (H) = (RMS) Trace (H) + ERP Factor (H) + Transducer (H) + Cable (H) - Premp (H)
(RMS) EMI (V) = (RMS) Trace (V) + ERP Factor (V) + Transducer (V) + Cable (H) - Premp (V)

(RMS) Margin (H) = (RMS) EMI (H) — Limit

(RMS) Margin (V) = (RMS) EMI (V) - Limit
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Transmitter unwanted emissions in the spurious domain 30 MHz ~ 1 GHz

Measurement Method |Radiated Polar: Horizontal/Vertical
Test Mode: 802.11a SISO Test Channel: |CH 140

20,00

0.00

-20.00
E ETSI EM 301 893 Operating Mode
% -40.00
z

-60.00

-80.00

-100.00

30.00 100.00 1000.00
Freq (MHz)
(RMS) EMI (H) Limnit
(RMS) EMI (V)
Freq (RMS) Trace (H) ERP Factor (H) Transducer (H) Preamp (H) Cable (H) (RMS) EMI (H) Limit (RMS) Margin (H)
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
79.25 59.88 -86.81 0.00 43.00 112 -68.80 -36.00 -32.80
23325 6097 -86.64 0.00 4307 205 -66.69 -36.00 -30.69
71835 56.73 -71.07 0.00 42,75 364 -59.45 -54.00 -5.45
Freq (RMS) Trace (V) ERP Factor (V) Transducer (V) Preamp (V) Cable (V) (RMS) EMI (V) Limit (RMS) Margin (V)
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
79.25 65.62 -8741 0.00 43.00 112 -63.67 -36.00 -21.67
233.25 64.98 -86.65 0.00 43.07 205 -62.69 -36.00 -26.69
T18.35 48,89 -76.44 0.00 42,75 364 -66 .66 -54.00 -12.66

Note:

(RMS) EMI (H) = (RMS) Trace (H) + ERP Factor (H) + Transducer (H) + Cable (H) - Premp (H)
(RMS) EMI (V) = (RMS) Trace (V) + ERP Factor (V) + Transducer (V) + Cable (H) - Premp (V)

(RMS) Margin (H) = (RMS) EMI (H) — Limit

(RMS) Margin (V) = (RMS) EMI (V) - Limit

Note: All test modes and antennas have been tested, but only the worst case data recorded in the

report.
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Transmitter unwanted emissions in the spurious domain 1 GHz ~ 18 GHz
Measurement Method |Radiated Polar: Horizontal/Vertical
Test Mode: 802.11a SISO Test Channel: [CH 36
20,00
0.00
-20.00
= ETSI EM 301 893 Operating Mode
=)
-% -40.00
=
= WWMW
-60.00
-80.00
-100.00
100000 10000.00 18000.00
Freq (MHz)
(RMS) EMI (H) Lirnit
(RMS) EMI (V)
Freq (RMS) Trace (H) ERP Factor (H) Transducer (H) Preamp (H) Cable (H) (RMS) EMI (H) Limit (RMS) Margin (H)
(MHz) (dBul) (dB) (dB) (dB) (dB) (dBrm) (dBrm) (dB)
5116.00 4648 -61.47 0.00 43,20 973 -48.57 -30.00 -18.57
16760.00 2583 -60.37 0.00 39.83 20.50 -53.87 -30.00 -23.87
Freq (RMS) Trace (V) ERP Factor (V) Transducer (V) Preamp (V) Cable (V) (RMS) EMI (V) Limit (RMS) Margin (V)
(MHz) (dBuVY) (dB) (dB} (dB) (dB) (dBmm) (dBm) (dB)
5116.00 3615 -60.33 0.00 43.30 973 -57.75 -30.00 -27.75
16760.00 28.59 -53.88 0.00 3983 20.50 -44 54 -30.00 -14.64
Note:

(RMS) EMI (H) = (RMS) Trace (H) + ERP Factor (H) + Transducer (H) + Cable (H) - Premp (H)
(RMS) EMI (V) = (RMS) Trace (V) + ERP Factor (V) + Transducer (V) + Cable (H) - Premp (V)
(RMS) Margin (H) = (RMS) EMI (H) — Limit
(RMS) Margin (V) = (RMS) EMI (V) - Limit

Note: Band reject filter was used during test.
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Transmitter unwanted emissions in the spurious domain 1 GHz ~ 18 GHz
Measurement Method |Radiated Polar: Horizontal/Vertical
Test Mode: 802.11a SISO Test Channel: |CH 140
20,00
0.00
-20.00
= ETSI EM 301 893 Operating Mode
% -40.00
: WM“WW
-60.00 M!ﬂm
PR PP T el L ool
b L L b e
-80.00
-100.00
1000.00 1000000 18000.00
Freq (MHz)
(RMS) EMI (H) Limit
(RMS) EMI (V)
Freq (RMS) Trace (H) ERP Factor (H) Transducer (H) Preamp (H) Cable (H) (RMS) EMI (H) Limit (RMS) Margin (H}
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
5758.50 46,89 -61.03 0.00 42,78 1018 -46.74 -30.00 -16.74
15505.00 29.39 -60.81 0.00 40,70 2034 -51.79 -30.00 -21.79
Freq (RMS] Trace (V) ERP Factor (V) Transducer (V) Preamp (V) Cable (V) (RMS) EMI (V) Limnit (RMS) Margin (V)
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
5758.50 3p12 -58.55 0.00 4278 1018 -56.03 -30.00 -26.03
15505.00 30.03 -55.83 0.00 40,70 2034 -46.16 -30.00 -16.16
Note:

(RMS) EMI (H) = (RMS) Trace (H) + ERP Factor (H) + Transducer (H) + Cable (H) - Premp (H)
(RMS) EMI (V) = (RMS) Trace (V) + ERP Factor (V) + Transducer (V) + Cable (H) - Premp (V)
(RMS) Margin (H) = (RMS) EMI (H) — Limit
(RMS) Margin (V) = (RMS) EMI (V) - Limit

Note: Band reject filter was used during test
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This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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Transmitter unwanted emissions in the spurious domain 1 GHz ~ 18 GHz

Measurement Method [Radiated Polar: Horizontal/Vertical
Test Mode: 802.11n HT20 MIMO Test Channel: [CH 36
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Freq (MHz)
(RMS) EMI (H) Limnit
(RMS) EMI (V)
Freq (RMS) Trace (H) ERP Factor (H) Transducer (H) Preamp (H) Cable (H) (RMS) EMI (H) Limit (RMS) Margin (H}
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
5082.00 46,39 -61.45 0.00 4333 969 -48.70 -30.00 -18.70
17268.50 2445 -58.73 0.00 3916 2172 -51.72 -30.00 -21.72
Freq (RMS] Trace (V) ERP Factor (V) Transducer (V) Preamp (V) Cable (V) (RMS) EMI (V) Limnit (RMS) Margin (V)
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBrm) (dBm) (dB)
508200 36.24 -60.21 0.00 4333 9.69 -57562 -30.00 -27.62
17268.50 2512 -5247 0.00 3916 2132 -43.79 -30.00 -13.79
Note:

(RMS) EMI (H) = (RMS) Trace (H) + ERP Factor (H) + Transducer (H) + Cable (H) - Premp (H)
(RMS) EMI (V) = (RMS) Trace (V) + ERP Factor (V) + Transducer (V) + Cable (H) - Premp (V)
(RMS) Margin (H) = (RMS) EMI (H) — Limit
(RMS) Margin (V) = (RMS) EMI (V) - Limit

Note: Band reject filter was used during test.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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Transmitter unwanted emissions in the spurious domain 1 GHz ~ 18 GHz
Measurement Method [Radiated Polar: Horizontal/Vertical
Test Mode: 802.11n HT20 MIMO Test Channel: [CH 140
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Freq (MHz)
(RMS) EMI (H) Lirmnit
(RMS) EMI (V)
Freq (RMS) Trace (H) ERP Factor (H) Transducer (H) Preamp (H) Cable (H) (RMS) EMI (H) Limit (RMS) Margin (H}
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
5765.50 46.03 -61.06 0.00 4277 1019 -47.61 -30.00 -17.61
16329.50 26.08 -61.17 0.00 40.26 2022 -5513 -30.00 -2513
Freq (RMS] Trace (V) ERP Factor (V) Transducer (V) Preamp (V) Cable (V) (RMS) EMI (V) Limnit (RMS) Margin (V)
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBrm) (dBm) (dB)
576550 34,50 -59.56 0.00 42.77 1019 -57 .54 -30.00 -27.64
16329.50 2877 -53.69 0.00 40.26 2022 -44.97 -30.00 -14.97
Note:

(RMS) EMI (H) = (RMS) Trace (H) + ERP Factor (H) + Transducer (H) + Cable (H) - Premp (H)
(RMS) EMI (V) = (RMS) Trace (V) + ERP Factor (V) + Transducer (V) + Cable (H) - Premp (V)
(RMS) Margin (H) = (RMS) EMI (H) — Limit
(RMS) Margin (V) = (RMS) EMI (V) - Limit

Note: Band reject filter was used during test.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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Transmitter unwanted emissions in the spurious domain 1 GHz ~ 18 GHz

Measurement Method

Radiated

Polar:

Horizontal/Vertical

Test Mode: 802.11n HT40 MIMO Test Channel: |CH 38
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Freq (MHz)
(RME) EMI (H) Lirnit
(RMS) EMI (V)
Freq (RMS) Trace (H) ERP Factor (H) Transducer (H) Preamp (H) Cable (H) (RMS) EMI (H) Limit (RMS) Margin (H}
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
5106.00 4871 -61.39 0.00 4331 972 -46.28 -30.00 -16.28
10362.00 3294 -59.39 0.00 4201 1561 -52.85 -30.00 -2285
Freq (RMS] Trace (V) ERP Factor (V) Transducer (V) Preamp (V) Cable (V) (RMS) EMI (V) Limnit (RMS) Margin (V)
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
510600 3585 -60.23 0.00 4331 972 -57.97 -30.00 -27.97
10362.00 36.98 -58.96 0.00 42,01 1561 -48.38 -30.00 -18.38
Note:

(RMS) EMI (H) = (RMS) Trace (H) + ERP Factor (H) + Transducer (H) + Cable (H) - Premp (H)
(RMS) EMI (V) = (RMS) Trace (V) + ERP Factor (V) + Transducer (V) + Cable (H) - Premp (V)

(RMS) Margin (H) = (RMS) EMI (H) — Limit
(RMS) Margin (V) = (RMS) EMI (V) - Limit

Note: Band reject filter was used during test.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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Transmitter unwanted emissions in the spurious domain 1 GHz ~ 18 GHz

Measurement Method

Radiated

Polar:

Horizontal/Vertical

Test Mode: 802.11n HT40 MIMO Test Channel: |CH 134
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Freq (MHz)
(RME) EMI (H) Lirnit
(RMS) EMI (V)
Freq (RMS) Trace (H) ERP Factor (H) Transducer (H) Preamp (H) Cable (H) (RMS) EMI (H) Limit (RMS) Margin (H}
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
5770.00 44 85 -61.07 0.00 4277 10.20 -48.79 -30.00 -18.79
17297.00 22,36 -59.03 0.00 3912 21.80 -53.98 -30.00 -2398
Freq (RMS] Trace (V) ERP Factor (V) Transducer (V) Preamp (V) Cable (V) (RMS) EMI (V) Limnit (RMS) Margin (V)
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
577000 3499 -59.56 0.00 42.77 10.20 -57.14 -30.00 -27.14
17297.00 2527 -5281 0.00 3912 21.80 -44 86 -30.00 -14.86
Note:

(RMS) EMI (H) = (RMS) Trace (H) + ERP Factor (H) + Transducer (H) + Cable (H) - Premp (H)
(RMS) EMI (V) = (RMS) Trace (V) + ERP Factor (V) + Transducer (V) + Cable (H) - Premp (V)

(RMS) Margin (H) = (RMS) EMI (H) — Limit
(RMS) Margin (V) = (RMS) EMI (V) - Limit

Note: Band reject filter was used during test.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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Transmitter unwanted emissions in the spurious domain 1 GHz ~ 18 GHz
Measurement Method |Radiated Polar: Horizontal/Vertical
Test Mode: 802.11ac VHT80 MIMO Test Channel: [CH 42
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Freq (MHz)
(RMS) EMI (H) Limit
(RMS) EMI (V)
Freq (RMS) Trace (H) ERP Factor (H) Transducer (H) Preamp (H) Cable (H) (RMS) EMI (H) Limit (RMS) Margin (H}
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
5117.50 4940 -61.48 0.00 43.30 9.73 -45.65 -30.00 -15.65
16348.50 26.44 -60.94 0.00 40.24 2021 -54.53 -30.00 -24.53
Freq (RMS] Trace (V) ERP Factor (V) Transducer (V) Preamp (V) Cable (V) (RMS) EMI (V) Limnit (RMS) Margin (V)
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
5117.50 3641 -60.35 0.00 43.30 9.73 -57.51 -30.00 -27.51
16348.50 29,22 -53.69 0.00 40.24 2021 -44.51 -30.00 -14.51
Note:

(RMS) EMI (H) = (RMS) Trace (H) + ERP Factor (H) + Transducer (H) + Cable (H) - Premp (H)
(RMS) EMI (V) = (RMS) Trace (V) + ERP Factor (V) + Transducer (V) + Cable (H) - Premp (V)
(RMS) Margin (H) = (RMS) EMI (H) — Limit
(RMS) Margin (V) = (RMS) EMI (V) - Limit

Note: Band reject filter was used during test.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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Transmitter unwanted emissions in the spurious domain 1 GHz ~ 18 GHz

Measurement Method

Radiated

Polar:

Horizontal/Vertical

Test Mode: 802.11ac VHT80 MIMO Test Channel: |CH 122
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Freq (MHz)
(RME) EMI (H) Lirnit
(RMS) EMI (V)
Freq (RMS) Trace (H) ERP Factor (H) Transducer (H) Preamp (H) Cable (H) (RMS) EMI (H) Limit (RMS) Margin (H}
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
6733.00 34.50 -59.91 0.00 41,85 13.21 -54.05 -30.00 -24.05
15470.50 27.00 -60.22 0.00 40,70 2033 -53.59 -30.00 -23.59
Freq (RMS] Trace (V) ERP Factor (V) Transducer (V) Preamp (V) Cable (V) (RMS) EMI (V) Limnit (RMS) Margin (V)
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
5733.00 36.96 -59.08 0.00 4185 13.21 -50.76 -30.00 -20.76
15470.50 29,86 -55.48 0.00 40.70 2033 -45.99 -30.00 -15.99
Note:

(RMS) EMI (H) = (RMS) Trace (H) + ERP Factor (H) + Transducer (H) + Cable (H) - Premp (H)
(RMS) EMI (V) = (RMS) Trace (V) + ERP Factor (V) + Transducer (V) + Cable (H) - Premp (V)

(RMS) Margin (H) = (RMS) EMI (H) — Limit
(RMS) Margin (V) = (RMS) EMI (V) - Limit

Note: Band reject filter was used during test.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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Transmitter unwanted emissions in the spurious domain 1 GHz ~ 18 GHz
Measurement Method |Radiated Polar: Horizontal/Vertical
Test Mode: 802.11ax HE20 MIMO Test Channel: [CH 36
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Freq (MHz)
(RMS) EMI (H) Lirnit
(RMS) EMI (V)
Freq (RMS) Trace (H) ERP Factor (H) Transducer (H) Preamp (H) Cable (H) (RMS) EMI (H) Limit (RMS) Margin (H)
(MHz) (dBul) (dB) (dB) (dB) (dB) (dBrm) (dBrm) (dB)
5082.50 4741 -61.44 0.00 43.33 969 -47.67 -30.00 -17.67
10360.00 3192 -58.35 0.00 4201 1561 -53.83 -30.00 -23.83
Freq (RMS) Trace (V) ERP Factor (V) Transducer (V) Preamp (V) Cable (V) (RMS) EMI (V) Limit (RMS) Margin (V)
(MHz) (dBuVY) (dB) (dB} (dB) (dB) (dBmm) (dBm) (dB)
5082.50 36.02 -60.21 0.00 4333 969 -57 .54 -30.00 -27.54
10360.00 36.99 -58.91 0.00 42,01 1561 -48.32 -30.00 -18.32
Note:

(RMS) EMI (H) = (RMS) Trace (H) + ERP Factor (H) + Transducer (H) + Cable (H) - Premp (H)
(RMS) EMI (V) = (RMS) Trace (V) + ERP Factor (V) + Transducer (V) + Cable (H) - Premp (V)
(RMS) Margin (H) = (RMS) EMI (H) — Limit
(RMS) Margin (V) = (RMS) EMI (V) - Limit

Note: Band reject filter was used during test.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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Transmitter unwanted emissions in the spurious domain 1 GHz ~ 18 GHz
Measurement Method |Radiated Polar: Horizontal/Vertical
Test Mode: 802.11ax HE20 MIMO Test Channel: |CH 140
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Freq (MHz)
(RMS) EMI (H) Limit
(RMS) EMI (V)
Freq (RMS) Trace (H) ERP Factor (H) Transducer (H) Preamp (H) Cable (H) (RMS) EMI (H) Limit (RMS) Margin (H}
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
576400 4594 -61.05 0.00 42,78 1019 -47.70 -30.00 -17.70
17191.50 2370 -60.01 0.00 39.29 2147 -54.14 -30.00 -24.14
Freq (RMS] Trace (V) ERP Factor (V) Transducer (V) Preamp (V) Cable (V) (RMS) EMI (V) Limnit (RMS) Margin (V)
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
5764.00 35.08 -58.56 0.00 4278 1019 -57.06 -30.00 -27.06
17191.50 27.44 -53.52 0.00 39.29 2147 -43.80 -30.00 -13.90
Note:

(RMS) EMI (H) = (RMS) Trace (H) + ERP Factor (H) + Transducer (H) + Cable (H) - Premp (H)
(RMS) EMI (V) = (RMS) Trace (V) + ERP Factor (V) + Transducer (V) + Cable (H) - Premp (V)
(RMS) Margin (H) = (RMS) EMI (H) — Limit
(RMS) Margin (V) = (RMS) EMI (V) - Limit

Note: Band reject filter was used during test.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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Transmitter unwanted emissions in the spurious domain 1 GHz ~ 18 GHz
Measurement Method |Radiated Polar: Horizontal/Vertical
Test Mode: 802.11ax HE40 MIMO Test Channel: [CH 38
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Freq (MHz)
(RMS) EMI (H) Lirnit
(RMS) EMI (V)
Freq (RMS) Trace (H) ERP Factor (H) Transducer (H) Preamp (H) Cable (H) (RMS) EMI (H) Limit (RMS) Margin (H)
(MHz) (dBul) (dB) (dB) (dB) (dB) (dBrm) (dBrm) (dB)
5110.50 49,00 -61.43 0.00 43,20 972 -46.01 -30.00 -16.01
10358.50 3241 -58.32 0.00 4201 1561 -53.31 -30.00 -2331
Freq (RMS) Trace (V) ERP Factor (V) Transducer (V) Preamp (V) Cable (V) (RMS) EMI (V) Limit (RMS) Margin (V)
(MHz) (dBuVY) (dB) (dB} (dB) (dB) (dBmm) (dBm) (dB)
511050 36.44 -60.27 0.00 43.30 972 -5741 -30.00 -2741
10358.50 3814 -58.87 0.00 42,01 1561 -47.13 -30.00 -17.13
Note:

(RMS) EMI (H) = (RMS) Trace (H) + ERP Factor (H) + Transducer (H) + Cable (H) - Premp (H)
(RMS) EMI (V) = (RMS) Trace (V) + ERP Factor (V) + Transducer (V) + Cable (H) - Premp (V)
(RMS) Margin (H) = (RMS) EMI (H) — Limit
(RMS) Margin (V) = (RMS) EMI (V) - Limit

Note: Band reject filter was used during test.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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Transmitter unwanted emissions in the spurious domain 1 GHz ~ 18 GHz
Measurement Method |Radiated Polar: Horizontal/Vertical
Test Mode: 802.11ax HE40 MIMO Test Channel: |CH 134
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Freq (MHz)
(RMS) EMI (H) Limit
(RMS) EMI (V)
Freq (RMS) Trace (H) ERP Factor (H) Transducer (H) Preamp (H) Cable (H) (RMS) EMI (H) Limit (RMS) Margin (H}
(MHz) {dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
5761.50 4534 -61.04 0.00 4278 1018 -47.80 -30.00 -17.80
11822.00 3287 -57.32 0.00 4187 17.08 -49.24 -30.00 -19.24
Freq (RMS] Trace (V) ERP Factor (V) Transducer (V) Preamp (V) Cable (V) (RMS) EMI (V) Limnit (RMS) Margin (V)
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
5761.50 34.39 -50.55 0.00 4278 1018 -57.76 -30.00 -27.76
11822.00 31.39 -58.19 0.00 4187 17.08 -51.59 -30.00 -21.59
Note:

(RMS) EMI (H) = (RMS) Trace (H) + ERP Factor (H) + Transducer (H) + Cable (H) - Premp (H)
(RMS) EMI (V) = (RMS) Trace (V) + ERP Factor (V) + Transducer (V) + Cable (H) - Premp (V)
(RMS) Margin (H) = (RMS) EMI (H) — Limit
(RMS) Margin (V) = (RMS) EMI (V) - Limit

Note: Band reject filter was used during test.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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Transmitter unwanted emissions in the spurious domain 1 GHz ~ 18 GHz
Measurement Method |Radiated Polar: Horizontal/Vertical
Test Mode: 802.11ax HE80 MIMO Test Channel: [CH 42
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Freq (MHz)
(RMS) EMI (H) Lirnit
(RMS) EMI (V)
Freq (RMS) Trace (H) ERP Factor (H) Transducer (H) Preamp (H) Cable (H) (RMS) EMI (H) Limit (RMS) Margin (H)
(MHz) (dBul) (dB) (dB) (dB) (dB) (dBrm) (dBrm) (dB)
5118.50 4853 -61.49 0.00 43,20 973 -46.52 -30.00 -16.52
16617.00 2504 -60.36 0.00 39.98 2064 -54.66 -30.00 -24.66
Freq (RMS) Trace (V) ERP Factor (V) Transducer (V) Preamp (V) Cable (V) (RMS) EMI (V) Limit (RMS) Margin (V)
(MHz) (dBuVY) (dB) (dB} (dB) (dB) (dBmm) (dBm) (dB)
511850 36.59 -60.36 0.00 43.30 973 -57.34 -30.00 -27.34
16617.00 28.46 -53.77 0.00 3998 2064 -44 55 -30.00 -14.65
Note:

(RMS) EMI (H) = (RMS) Trace (H) + ERP Factor (H) + Transducer (H) + Cable (H) - Premp (H)
(RMS) EMI (V) = (RMS) Trace (V) + ERP Factor (V) + Transducer (V) + Cable (H) - Premp (V)
(RMS) Margin (H) = (RMS) EMI (H) — Limit
(RMS) Margin (V) = (RMS) EMI (V) - Limit

Note: Band reject filter was used during test.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.
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Transmitter unwanted emissions in the spurious domain 1 GHz ~ 18 GHz

Measurement Method

Radiated

Polar:

Horizontal/Vertical

Test Mode: 802.11ax HE80 MIMO Test Channel: |CH 122
20.00
0.00
-20.00
= ETSI EM 301 893 Operating Mode
[==]
=
5 -40.00
: MMM
[=]
) W
6000 N““"’M
-80.00
-100.00
1000.00 10000.00 18000.00
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(RME) EMI (H) Lirnit
(RMS) EMI (V)
Freq (RMS) Trace (H) ERP Factor (H) Transducer (H) Preamp (H) Cable (H) (RMS) EMI (H) Limit (RMS) Margin (H}
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
6853.00 34.54 -59.26 0.00 41,74 1292 -53.54 -30.00 -23.54
17278.50 24,28 -58.83 0.00 3915 2175 -51.94 -30.00 -21.94
Freq (RMS] Trace (V) ERP Factor (V) Transducer (V) Preamp (V) Cable (V) (RMS) EMI (V) Limnit (RMS) Margin (V)
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
5853.00 3661 -58.38 0.00 41.74 1292 -50.59 -30.00 -20.59
17278.50 2550 -52.59 0.00 3915 2135 -44 48 -30.00 -14.48
Note:

(RMS) EMI (H) = (RMS) Trace (H) + ERP Factor (H) + Transducer (H) + Cable (H) - Premp (H)
(RMS) EMI (V) = (RMS) Trace (V) + ERP Factor (V) + Transducer (V) + Cable (H) - Premp (V)
(RMS) Margin (H) = (RMS) EMI (H) — Limit
(RMS) Margin (V) = (RMS) EMI (V) - Limit

Note: Band reject filter was used during test.

Note: 1. Filter losses were only considered in the spurious frequency bands and the authorized
band was not corrected for band reject filter losses.

2. All the modes and antennas had been tested, but only the worst data were recorded in
the report.

3. The low frequency, which started from 18 GHz to 26 GHz, was pre-scanned and the
result which was 20dB lower than the limit line was not reported.
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8.7. APPENDIX G: RECEIVER SPURIOUS EMISSIONS
8.7.1. Test Result-Pre-scan

Test Mode Antenna Channel Freq. [MHZz] Level[dBm] Limit[dBm] Verdict
5180 240.01 -76.51 -57.00 PASS
1A Antl 2440.63 -59.14 -47.00 PASS
5500 32.55 -74.32 -57.00 PASS
2406.25 -62.08 -47.00 PASS
30.36 -75.64 57 PASS
5180 1781.25 51.2 -47 Sieeltc‘;"x'e
11AX20MIMO Antl 334 75.24 -57 PASS
5500 1775 5256 47 See table
below
5190 30.49 -77.3 -57.00 PASS
2462.5 -61.31 -47.00 PASS
11AX40MIMO Antl co10 33.52 75.47 57.00 PASS
2440.63 -64.96 -47.00 PASS
5210 33.88 -74.93 -57.00 PASS
1784.38 62.1 -47.00 PASS
L1AX80MIMO Antl ce30 33.4 74.25 757.00 PASS
5800 -58.64 -47.00 PASS
8.7.2. Test Result- Emissions identified during the pre-scan
Test Mode Antenna Channel Freq. [MHz] Level[dBm] Limit[dBm] Verdict
5180 1781.25 -55.57 -47 PASS
11AX20MIMO Antl 5500 1775.00 -63.31 -47 PASS
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8.7.3. Test Graphs-Pre-scan
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Receiver spurious emissions
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8.7.4. Test Graphs- Emissions identified during the pre-scan
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8.7.5. RX Radiated Test Result

Receiver emissions spurious 30 MHz ~ 18 GHz

Measurement Method (Radiated Polar: Horizontal/Vertical
Test Mode: 802.11a SISO Test Channel: [CH 36
-10.00
-20.00
-40.00 -
ETSIEM 301 893 Receiver Mode
E
% -60.00
T
: ) A
= h
-80.00 AN W\U’ A
-100,00
-120.00
30.00 100.00 1000.00 10000.00 18000.00
Freq (MHz)
(RME) EMI (H) Lirnit
(RMS) EMI (V)
Freq (RMS) Trace (H) ERP Factor (H) Transducer (H) Cable (H) Preamp (H) (RMS) EMI (H) Limit (RMS) Margin (H)
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
75.30 49.28 -87.98 0.00 1.09 43,00 -80.61 -57.00 -2361
102.60 61.29 -85.86 0.00 1.28 43,00 -66.29 -57.00 -9.29
4368.50 3746 -60.37 0.00 9.02 4835 -62.24 -47.00 -15.24
Freq (RMS) Trace (V) ERP Factor (V) Transducer (V) Cable (V) Preamp (V) (RMS) EMI (V) Limit (RMS) Margin (V)
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
7530 61.05 -88.32 0.00 1.09 43.00 -69.18 -57.00 -12.18
102.60 56.54 -85.58 0.00 1.28 43.00 -70.76 -57.00 -13.76
4368.50 40.50 -58.89 0.00 9.02 4835 -51.71 -43.00 -10.71
Note:

(RMS) EMI (H) = (RMS) Trace (H) + ERP Factor (H) + Transducer (H) + Cable (H) - Premp (H)
(RMS) EMI (V) = (RMS) Trace (V) + ERP Factor (V) + Transducer (V) + Cable (H) - Premp (V)
(RMS) Margin (H) = (RMS) EMI (H) — Limit
(RMS) Margin (V) = (RMS) EMI (V) - Limit
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Receiver emissions spurious 30 MHz ~ 18 GHz

Measurement Method [Radiated Polar: Horizontal/Vertical
Test Mode: 802.11a SISO Test Channel: [CH 140
-10.00
-20.00
-40.00 -
ETSIEM 301 893 Receiver Mode
T
% -60.00 ¢
: AU
-80.00 ™ w Pr |
-100,00
-120.00
30.00 100.00 1000.00 10000.00 18000.00
Freq (MHz)
(RME) EMI (H) Lirnit
(RMS) EMI (V)
Freq (RMS) Trace (H) ERP Factor (H) Transducer (H) Cable (H) Preamp (H) (RMS) EMI (H) Limit (RMS) Margin (H)
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
102.05 63.57 -85.92 0.00 1.28 4279 -63.86 -57.00 -6.86
1248.50 40.89 -65.87 0.00 512 4919 -69.05 -47.00 -22.05
15506.50 2751 -59.11 0.00 19.60 47.09 -59.09 -47.00 -12.09
Freq (RMS) Trace (V) ERP Factor (V) Transducer (V) Cable (V) Preamp (V) (RMS) EMI (V) Limit (RMS) Margin (V)
(MHz) (dBuV) (dB) (dB) (dB) (dB) (dBm) (dBm) (dB)
102.05 55.65 -85.57 0.00 1.28 4279 -7143 -57.00 -14.43
1248.50 53.76 -65.69 0.00 512 4919 -56.00 -43.00 -9.00
15506.50 2821 -5712 0.00 19.60 47.09 -56.40 -43.00 -9.40
Note:

(RMS) EMI (H) = (RMS) Trace (H) + ERP Factor (H) + Transducer (H) + Cable (H) - Premp (H)
(RMS) EMI (V) = (RMS) Trace (V) + ERP Factor (V) + Transducer (V) + Cable (H) - Premp (V)

(RMS) Margin (H) = (RMS) EMI (H) — Limit

(RMS) Margin (V) = (RMS) EMI (V) - Limit

Note: 1. All test modes and antennas have been tested, but only the worst case data recorded in

the report.

2. The low frequency, which started from 18 GHz to 26GHz, was pre-scanned and the

result which was 20dB lower than the limit line was not reported.
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8.8. APPENDIX H: RECEIVER BLOCKING

8.8.1. Test Result

Wanted

Pmin . Freq. CW PER Limit .

Test Mode Antenna Channel [dBm] [S(Ij%r:ﬁ]l [MHz] [dBm] [%] [%] Verdict
-92.65 -86.65 4900 -49.07 1.90 <10 PASS

5180 -92.65 -86.65 5000 -49.07 0.10 <10 PASS

-92.65 -86.65 5100 -55.07 2.60 <10 PASS

-92.65 -86.65 5975 -49.07 0.00 <10 PASS

11A-CDD Antl -97.35 -91.35 4900 -49.07 0.50 <10 PASS
5500 -97.35 -91.35 5000 -49.07 0.40 <10 PASS

-97.35 -91.35 5100 -55.07 0.00 <10 PASS

-97.35 -91.35 5975 -49.07 1.30 <10 PASS

Note: All test modes and antennas have been tested, but only the worst case data recorded in the

report.
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8.9. APPENDIX I: ADAPTIVITY

8.9.1. Adaptivity

Mode | Frequency | Antenna | Interfer | Interfer | Short | Limit | Short | Limit | Verdict
(MHz) Type Level | Control | (ms) | Control | (n)
(dBm) | (ms) (n)
n20 5180 Antl AWGN -75 0 <=2.5 0 <=50 | Pass
n20 5180 Antl LTE -75 0 <=2.5 0 <=50 | Pass
n20 5180 Antl OFDM -75 0.47 <=2.5 1 <=50 | Pass
n40 5190 Antl AWGN -75 0 <=2.5 0 <=50 | Pass

Note: All test modes and antennas have been tested, but only the worst case data recorded in the
report.
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Test Graphs
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Adaptivity NVNT n40 5190MHz AWGN
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8.9.2. Adaptivity COT
Mode | Frequency | Antenna | Priority | Payload | Max | Limit | Min Limit | Verdict

(MHz) Class COT | COT | Idle Idle

(ms) | (ms) | Time | Time

(ms) | (ms)
n20 5180 Antl 2 85.11 5928 | <=6 | 0.03 | >0.027 | Pass
n40 5190 Antl 2 71.03 5.56 | <=6 | 0.035 | >0.027 | Pass
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Test Graphs
Payload NVNT n20 5180MHz
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8.9.3. Idle Period Probability

Condition | Mode | Frequency | Antenna | Priority | Bn | H(Bn) | Pn Limit | Verdict
(MHz) Class (%) (%)

2 0 40 0.4 5 Pass

2 1 236 2.76 12 Pass

2 2 518 7.93 | 18.25 | Pass

2 3 462 | 1255 | 245 Pass

2 4 696 | 19.51 | 30.75 | Pass

2 5 450 24 37 Pass

2 6 583 | 29.83 | 43.25 | Pass

2 7 547 35.3 | 495 Pass

n20 5180 2 8 501 40.3 | 55.75 | Pass
2 9 651 | 46.81 62 Pass

2 10 | 481 |51.61 | 68.25 | Pass

2 11 | 548 | 57.09 | 745 Pass

2 12 | 631 63.4 | 80.75 | Pass

2 13 | 525 | 68.64 87 Pass

2 14 | 588 | 7452 | 93.25 | Pass

2 15| 472 | 79.23 | 99.5 Pass

2 16 | 2078 | 100 100 Pass

NVNT Antl 2 0 7 007 | 5 | Pass
2 1 143 15 12 Pass

2 2 437 5.85 | 18.25 | Pass

2 3 516 11 24.5 Pass

2 4 754 |18.52 | 30.75 | Pass

2 5 400 | 22.51 37 Pass

2 6 732 | 29.81 | 43.25 | Pass

2 7 528 | 35.08 | 49.5 Pass

n40 5190 2 8 530 | 40.37 | 55.75 | Pass
2 9 833 | 48.67 62 Pass

2 10 | 460 | 53.26 | 68.25 | Pass

2 11| 721 | 6045 | 745 Pass

2 12 | 704 | 67.47 | 80.75 | Pass

2 13 | 559 | 73.05 87 Pass

2 14 | 798 | 81.01 | 93.25 | Pass

2 15| 394 |84.94 | 995 Pass

2 16 | 1510 | 100 100 Pass
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Test Graphs
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8.10. APPENDIX J: CALIBRATION

Mode Frequency (MHz) Type Result Verdict

ax20 5320 Pass
5500 DFS_CE_Ref See test Graph Pass

ax80 5290 Pass
5530 Pass
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Test Graphs
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8.11. APPENDIX K: SHUTDOWN TIME

Mode Frequency Channel Move Limit Channel

Close Transmission Limit Close Verdict
(MHz) Time (s) Move Time (s) Time (s) Transmission Time (s)
ax20 5320 0.438 0.009 1 Pass
5500 0.476 10 0.006 1 Pass
ax80 5290 0.454 0.006 1 Pass
5530 0.515 0.008 1 Pass
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Test Graphs
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