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COMPETENCES AND GUARANTEES

DEKRA is a testing laboratory competent to carry out the tests described in this report.
In order to assure the traceability to other national and international laboratories, DEKRA has a calibration and

maintenance program for its measurement equipment.

DEKRA guarantees the reliability of the data presented in this report, which is the result of the measurements and the
tests performed to the item under test on the date and under the conditions stated in the report and it is based on the

knowledge and technical facilities available at DEKRA at the time of performance of the test.

DEKRA is liable to the client for the maintenance of the confidentiality of all information related to the item under test

and the results of the test.
The results presented in this Test Report apply only to the particular item under test established in this document.

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means,

except in full, without the previous written permission of DEKRA.

GENERAL CONDITIONS

Test Location No. 99, Hongye Road, Suzhou Industrial Park Suzhou, 215006, P.R. China
Date(receive sample) Sept. 02, 2020
Date (start test) Sept. 09, 2020
Date (finish test) Sept. 28, 2020

1. This report is only referred to the item that has undergone the test.

2. This report does not constitute or imply on its own an approval of the product by the Certification Bodies or
Competent Authorities.

3. This document is only valid if complete; no partial reproduction can be made without previous written permission
of DEKRA.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without previous

written permission of DEKRA.

ENVIRONMENTAL CONDITIONS

The climatic conditions during the tests are within the limits specified by the manufacturer for the operation of the EUT

and the test equipment. The climatic conditions during the tests were within the following limits:

Ambient temperature 15°C-35°C

Relative Humidity air 30% - 60%

If explicitly required in the basic standard or applied product / product family standard the climatic values are recorded

and documented separately in this test report.
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POSSIBLE TEST CASE VERDICTS

Test case does not apply to test object N/A

Test object does meet requirement P (Pass) / PASS
Test object does not meet requirement F (Fail) / FAIL
Not measured N/M

ABBREVIATIONS

For the purposes of the present document, the following abbreviations apply:

EUT :  Equipment Under Test
BW . Bandwidth

N/A . Not Applicable

N/M : Not Measured
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DOCUMENT HISTORY

Report No. Version Description Issued Date

2090075R-RF-US-PO8V0O1 | V1.0 Initial issue of report. 2020-10-13

REMARKS AND COMMENTS

1. The equipment under test (EUT) does meet the essential requirements of the stated standard(s)/test(s).

2. These test results on a sample of the device are for the purpose of demonstrating Compliance with RSS-Gen
Issue 5; RSS-247 Issue 2; ANSI C63.10:2013;FCC CFR Title 47 Part 15 Subpart E;FCC OET Order 16-24A1
(2016); KDB 905462 D02 v02.

3. The measurement result is considered in conformance with the requirement if it is within the prescribed limit, It is
not necessary to account the uncertainty associated with the measurement result.

4. The test results presented in this report relate only to the object tested.

5. The test report shall not be reproduced without the written approval of DEKRA Testing and Certification (Suzhou)
Co., Ltd.

6. This report will not be used for social proof function in China market.

7. DEKRA declines any responsibility with the following test data provided by customer that may affect the validity of
result:

- Chapter 1.1 General Description of the Item(s);

- Chapter 1.2 Antenna Informaion.
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USED EQUIPMENT

Dynamic Frequency Selection (DFS) / AC5(Chamber details)

Instrument Manufacturer Type No. Serial No Cal. Date
EXA Spectrum Analyzer Keysight N9010A MY55370495 2021.04.16
Vector Signal Generator Agilent E4438C MY49070163 2021.08.24
low Noise Amplifier BXT NA2651D LNA17040209 2021.04.12
Pre-Amplifier EMCI EMC184045SE 980263 2021.05.23
DRG Horn ETS-Lindgren 3117 00123988 2021.05.24
Broad-Band Horn Antenna Schwarzbeck BBHA9170 294 2021.03.22
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC5-C1 2021.03.02
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC5-C2 2021.03.02
Coaxial Cable Huber+Suhner SUCOFLEX 102 AC5-C3 2021.03.02
EMI Receiver Agilent N9038A MY51210196 2021.04.17
Temperature/Humidity Meter RTS RTS-8S AC5-TH 2021.08.12
Instrument Manufacturer Type No. Serial No
Splitter/Combiner (Qty: 2) Mini-Circuits ZAPD-50W 4.2-6.0 GHz NN256400424
Splitter/Combiner (Qty: 2) MCLI PS3-7 4463/4464
ATT (Qty: 1) Mini-Circuits VAT-30+ 30912
Laptop PC Asus N8OV 8BNOAS226971468
RF Cable (Qty: 6) Mini-Circuits N/A DFS-1~6
Broad-Band Horn Antenna Schwarzbeck BBHA9120D 737
DRG Horn ETS-Lindgren 3117 00167055
Software Manufacturer Function
Pulse Building Agilent Radar Signal Generation Software
DFS Tool Agilent DFS Test Software
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UNCERTAINTY

Uncertainties have been calculated according to the DEKRA internal document. The reported expanded uncertainties

are based on a standard uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of
approximately 95%.

Test item Uncertainty
U-NII Detection Bandwidth +3.9dB
Channel Availability Check 2.0147ms

In-Service Monitoring for Channel Move Time, Channel

Closing Transmission Time and Non-Occupancy Period 2.0147ms
Statistical Performance Check +3.9dB
Radiated Emission Band Edge +3.9dB
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1 General Information

1.1 General Description of the Item(s)

Product Name

Barcode Scanner

Model No. 8690i

EUT Voltage Battery 3.7V

Type of Modulation OFDM-BPSK, QPSK, 16QAM, 64QAM, 256QAM, 1024QAM
Data Rate 802.11a: 6/9/12/18/24/36/48/54Mbps

802.11n: up to 300Mbps

802.11ac: up to 433.3Mbps

Channel Control Auto
Transmit modes X | 802.11a X | 802.11n(20MHz) X | 802.11n(40MHz)
X | 802.11ac(20MHz) | [X] | 802.11ac(40MHz) | [X] | 802.11ac(80MHz)
]| 802.11ax(20MHz) | [ | 802.11ax(40MHz) | [] | 802.11ax(80MHz)
[ ]| 802.11ax(160MHz)
Support Bands X | 5150MHz~5250MHz
X | 5250MHz~5350MHz
5470MHz~5725MHz for FCC
B 5470MHz~5600MHz and 5650MHz~5725MHz for ISED
X | 5725MHz~5850MHz
Operation Mode [] | Master device
[] | Slaver device with radar detection function
X | Slaver device without radar detection function
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1.2 Antenna Information

Antenna model / type number ........: N/A
Antenna serial number ...................: N/A
Antenna DeliVery ..........ccccoceeveenennn X |1TX + 1RX
] |2TX +2RX
[] |Others..........
Antenna technology...........cccceevnunes X |sIso
1 | MIMO ] Basic
] CDD
[] | Sectorized
[] | Beam-forming
ANtenNa TYPE ...vcvveeeeeeieeeeeeee s : (] | External [] | Dipole
[] | Sectorized
Internal ] | PIFA
X X | PCB
[] | Metal Antenna
Antenna Gain .........ccceeveeercinnnnnl 2.58 dBi

Note: The General Description of the Item and antenna information for the EUT in clause 1 are provided and

confirmed by the client.
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1.3 Test Facility

USA . FCC Designation Number: CN1199
CA . ISED CAB identifier: CN0040
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1.4 Standard Requirement
FCC Part 15.407:

U-NII devices operating in the 5.25-5.35 GHz band and the 5.47-5.725 GHz band shall
employ a TPC mechanism. The U-NII device is required to have the capability to operate at least
6 dB below the mean EIRP value of 30dBm. A TPC mechanism is not required for systems with
an E.I.R.P. of less than 500mW.

1.5 UNII Device Description
The UUT operates in the following band: 5250-5350 MHz,5470-5725 MHz

The UUT is a Client Device that does not have radar detection capability and ad-hoc function. The
highest gain antenna assembly utilized with the EUT has a maximum gain of 2dBi in 5GHz
frequency band. The 50-ohm Tx/Rx antenna port is connected to the test system to perform
conducted tests. TPC is not required since the maximum EIRP is less than 500mW (27dBm).

The UUT utilizes 802.11a/n IP based architecture. Three nominal channel bandwidths, 20 MHz,
40MHz and 80MHz are implemented.

WLAN traffic is generated by streaming the video file “TestFile.mp2” from the Master device to the
Slave device in full motion video mode using the “Nero Show Time 3” with the V3.0.1.3 Codec
package.

The master device is a Cisco 802.11a/b/g/n Access Point. The Cisco Access Point
FCC ID: LDK102061.

The UUT is a client device without radar detection therefore the interference threshold level is not
required.

Statement: Information regarding the parameters of the detected Radar Waveforms is not
available to the end user.
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1.6 Test Setup

Radar Test

Signal Generator

Qutput Q

ATT 10 dB

AIT 30 dB

2-Way
Splitter/
Combiner

O
uuT
(Client)

2-Way
Splitter/
Combiner

IEET]

Master

O Spectrum

Analyzer
(with 10 dB internal
Attenuation)
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1.7 Limits

According to §15.407(h) , 905462 D02 UNIlI DFS Compliance Procedures New Rules v01 and FCC
14-30 APPENDIX “COMPLIANCE MEASUREMENT PROCEDURES FOR UNLICENSED
NATIONAL INFORMATION INFRASTRUCTURE DEVICES OPERATING IN THE 5250-5350 MHz
AND 5470-5725MHz BANDS INCORPORATING DYNAMIC FREQUENCY SELECTION”.

Applicability of DFS requirements prior to use of a channel

Operational Mode
Requirement Master Client (without radar Client (with radar
detection) detection)

Non-Occupancy .

_ Yes Not Required Yes
Period
DFS Detection Yes Not Required Yes
Threshold g
Channel Availability . .

_ Yes Not Required Not Required

Check Time
U-NII Detection Yes Not Required Yes
Bandwidth a

Applicability of DFS requirements during normal operation

Operational Mode

Requirement Master or Client (with radar _ _ _
i Client (without radar detection)
detection)
DFS Detection ,
Yes Not Required
Threshold
Channel Closing
. ) Yes Yes
Transmission Time
Channel Move Time Yes Yes
U-NII Detection .
_ Yes Not required
Bandwidth
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Additional requirements for
devices with multiple
bandwidth modes

Master Device or Client with
Radar Detection

Client (without radar
detection)

U-NII Detection Bandwidth and
Statistical Performance Check

All BW modes must be tested

Not required

Channel Move Time and
Channel
Closing Transmission Time

Test using widest BW mode
available

Test using the widest BW
mode available for the link

All other tests

Any single BW mode

Not required

Note: Frequencies selected for statistical performance check (Section 7.8.4) should include
several frequencies within the radar detection bandwidth and frequencies near the edge of the
radar detection bandwidth. For 802.11 devices it is suggested to select frequencies in all 20
MHz channel blocks and a null frequencies between the bonded 20 MHz channel blocks.

Report no.: 2090075R-RF-US-P0O8V01

Page 14/ 26



DEKRA Testing and Certification (Suzhou) Co., Ltd.

No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China DE KRA
TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

DFS Detection Thresholds for Master Devices and Client Devices With Radar Detection

Maximum Transmit Power Value (see note)
EIRP = 200 milliwatt -64 dBm
EIRP <200 milliwatt and power spectral density < | _55 4Bm
10 dBm/MHz 62d
EIRP < 200 milliwatt that do not meet the power -62 dBm
spectral density requirement

Note 1: This is the level at the input of the receiver assuming a 0 dBi receive antenna.

Note 2: Throughout these test procedures an additional 1 dB has been added to the amplitude
of the test transmission waveforms to account for variations in measurement equipment. This
will ensure that the test signal is at or above the detection threshold level to trigger a DFS
response.

Note3: EIRP is based on the highest antenna gain. For MIMO devices refer to KDB Publication
662911 DO1.

DFS Response requirement values

Parameter Value
Non-Occupancy Period Minimum 30 minutes
Channel Availability Check Time 60 Seconds

10 Seconds

Channel Move Time
(See Notel)

200 milliseconds + an aggregate of 60
Channel Closing Transmission Time milliseconds over remaining 10 second period.
(See Notes 1 and 2)

Minimum 100% of the U-NII 99% transmission
power bandwidth. See Note 3.

Note 1: Channel Move Time and the Channel Closing Transmission Time should be performed with
Radar Type 0. The measurement timing begins at the end of the Radar Type 0 burst.

Note 2: The Channel Closing Transmission Time is comprised of 200 milliseconds starting at

the beginning of the Channel Move Time plus any additional intermittent control signals required

to facilitate a Channel move (an aggregate of 60 milliseconds) during the remainder of the 10
second period. The aggregate duration of control signals will not count quiet periods in between
transmissions.

Note 3: During the U-NIl Detection Bandwidth detection test, radar type 0 should be used. For
each frequency step the minimum percentage of detection is 90 percent. Measurements are
performed with no data traffic.

U-NII Detection Bandwidth
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Short Pulse Radar Test Waveforms

Table 5 — Short Pulse Radar Test Waveforms

Radar Pulse PRI Number of Pulses Minimum Minimum
Type /idth (pnsec) Percentage of | Number
(usec) Successful of
Detection Tnals
0 1 1428 18 See Note 1 See Note
1
1 1 Test A: 15 unique (1N ) 60% 30
PRI values ( 360 J
randomly selected | Roundup
from the list of 23 ] (19-10° |
PRI values in l PRI, J
Table 5a 2
Test B: 15 unique
PRI values
randomly selected
within the range
of 518-3066
i sec. with a
minimum
increment of 1
u sec,
excluding PRI
values
selected in
Test A
2 1-5 150-230 23-20 60% 30
3 6-10 200-500 16-18 60% 30
4 11-20 200-500 12-16 60% 30
Aggregate (Radar Tvpes 1-4) 80% 120
Note 1: Short Pulse Radar Type 0 should be used for the detection bandwidth
test, channel move time, and channel closing time tests.

A minimum of 30 unique waveforms are required for each of the Short Pulse Radar Types 2 through 4. If
more than 30 waveforms are used for Short Pulse Radar Types 2 through 4, then each additional waveform
must also be unique and not repeated from the previous waveforms. If more than 30 waveforms are used
for Short Pulse Radar Type 1, then each additional waveform is generated with Test B and must also be
uniqgue and not repeated from the previous waveforms in Tests A or B.

For example if in Short Pulse Radar Type 1 Test B a PRI of 3066 usec is selected, the number of

pulses would be = Roundupm{[ 1 ] (19.10°

%0 | 3066 ]i_ Roundup{17.2} = 18.
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Table 5a - Pulse Repetition Intervals Values for Test A

Pulse Repetition Pulse Repetition Frequency Pulse Repetition

Frequency (Pulses Per Second) Imterval

Number (Microseconds)
1 1930. & 518
2 1858. 7 538
3 1792.1 558
1 1730, 1 578
5 1672, 2 598
6 1618.1 618
T 1567. 4 638
8 1519. 8 658
9 1474. 9 678
10 1432. 7 6o8
11 1392. 8 718
12 1355 738
13 1319. 3 758
14 1285. 3 778
15 1253.1 798
16 222.5 818
17 1193. 3 838
18 1165, 6 858
19 1139 878
20 1113. & 893
21 1089, 3 918
22 1066 1 938
23 326. 2 3066

The aggregate is the average of the percentage of successful detections of Short Pulse Radar Types 1-4.

Long Pulse Radar Test Signal

Minimum
Pulse Chir Percentage
Radar Pulses . , P PRI g Minimum
Bursts Width Width of _
Waveform Per Burst (usec) Trials
(usec) (MHz) Successful
Detection
1000-
5 8-20 1-3 50-100 5-20 80% 30
2000

The parameters for this waveform are randomly chosen. Thirty unique waveforms are required for the long
pulse radar test signal. If more than 30 waveforms are used for the long pulse radar test signal, then each
additional waveform must also be unique and not repeated from the previous waveforms.
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Frequency Hopping Radar Test Signal

Radar Pulse PRI Hopping Pulses Hopping | Minimum Minimum
Waveform | Width (usec) Sequence Per Hop Rate Percentage | Trials
(usec) Length (kHz) of
(msec) Successful
Detection
6 1 333 300 9 .333 70%

For the Frequency Hopping Radar Type, the same Burst parameters are used for each waveform. The
hopping sequence is different for each waveform and a 100-length segment is selected from the hopping

sequence defined by the following algorithm:
The first frequency in a hopping sequence is selected randomly from the group of 475 integer frequencies

from 5250 — 5724 MHz. Next, the frequency that was just chosen is removed from the group and a
frequency is randomly selected from the remaining 474 frequencies in the group. This process continues
until all 475 frequencies are chosen for the set. For selection of a random frequency, the frequencies
remaining within the group are always treated as equally likely.
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1.8 Client Device requreiment

a) A Client Device will not transmit before having received appropriate control signals from a

Master Device.

b) A Client Device will stop all its transmissions whenever instructed by a Master Device to which it is
associated and will meet the Channel Move Time and Channel Closing Transmission Time requirements.
The Client Device will not resume any transmissions until it has again received control signals from a Master
Device.

c) If a Client Device is performing In-Service Monitoring and detects a Radar Waveform above

the DFS Detection Threshold, it will inform the Master Device. This is equivalent to the Master Device
detecting the Radar Waveform and d) through f) of section 5.1.1 apply.

d) Irrespective of Client Device or Master Device detection the Channel Move Time and Channel Closing
Transmission Time requirements remain the same.

e) The client test frequency must be monitored to ensure no transmission of any type has occurred for 30
minutes. Note: If the client moves with the master, the device is considered compliant if nothing appears in
the client non-occupancy period test. For devices that shut down (rather than moving channels), no beacons
should appear.
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1.9 Radar Waveform Calibration

The following equipment setup was used to calibrate the conducted radar waveform. A spectrum analyzer
was used to establish the test signal level for each radar type. During this process there were replace 500hm
terminal from master and client device and no transmissions by either the master or client device. The
spectrum analyzer was switched to the zero span (time domain) at the frequency of the radar waveform
generator. Peak detection was utilized. The spectrum analyzer resolution bandwidth (RBW) and video
bandwidth (VBW) were set to 3MHz and 3 MHz.

The signal generator amplitude was set so that the power level measured at the spectrum analyzer was -
61dBm due to the interference threshold level is not required.

Conducted Calibration Setup

50 Ohm Load [ | Att.10dB 50 Ohm Load
Splitter/ - Splitter/
Combiner Combiner
Agileng Agilent
N9020A —| Att. 10dB Vector Signal
Spectrum Analyzer Generator

Report no.: 2090075R-RF-US-P0O8V01 Page 20/ 26



DEKRA Testing and Certification (Suzhou) Co., Ltd.

No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China > DE KRA

TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

1.10 Radar Waveform Calibration Result
11ac80 CH106 5530MHz Radar Type 0 Calibration Plot

Agher Speririm Avalyver - Swept SA

Ref 20,00 dBm

Center 5.530000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.3 ms (8001 pts)

11ac80 CH106 5530MHz Radar Type 1 Calibration Plot

Aglerd Speciriee Maalyrer  Snpe SA

Ref 20,00 dBm

Center 5.530000000 GHz Span 0 Hz
Res BW 1.0 MHz #FVBW 3.0 MHz Sweep 1003 ms (8001 pts)
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11ac80 CH106 5530MHz Radar Type 2 Calibration Plot

Aglerd Speciriee Aaalyrer  Seupe I

Ref 20,00 dBm

Center 5.530000000 GHz Span 0 Hz
Res BW 1.0 MHz #FVBW 3.0 MHz Sweep 1003 ms (8001 pts)

11ac80 CH106 5530MHz Radar Type 3 Calibration Plot

Aghlerd Speririee Aaalyret Sy 5

Ref -20,00 dBm

Center 5.530000000 GHz Span 0 Hz
Res BW 1.0 MHz #FVBW 3.0 MHz Sweep 1003 ms (8001 pts)
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D DEKRA

11ac80 CH106 5530MHz Radar Type 4 Calibration Plot

Aglern Speririen Aaalprer  Sepe SA

Ref -20,00 dBm

Center 5.530000000 GHz Span 0 Hz
Res BW 1.0 MHz FVEBW 3.0 MHz Sweep 100.3 ms (2001 pts)

11ac80 CH106 5530MHz Radar Type 5 Calibration Plot

Aghlerd Speririee Aaalyret Sy 5

Ref -20,00 dBm

Center 5.530000000 GHz Span 0 Hz
Res BW 1.0 MHz #FVBW 3.0 MHz Sweep 20.00 5 (3001 pts)
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11ac80 CH106 5530MHz Radar Type 6 Calibration Plot

Alero Speririen Aaalpier  Swpe S

Ref -20,00 dBm

Center 5.530000000 GHz Span 0 Hz
Res BW 1.0 MHz FVBW 3.0 MHz Sweep 100.3 ms (8001 pts)
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2 Channel Move Time and Channel Closing Transmission Time
2.1 Test Procedure

These tests define how the following DFS parameters are verified during In-Service Monitoring;
Channel Closing Transmission Time and Channel Move Time.

The steps below define the procedure to determine the above mentioned parameters when a radar
burst with a level -61dBm is generated on the operating channel of the U-NII device.

A U-NII device operating as a Client device will associate with the Master device at 5500MHz.

During the in-service monitoring detection probability and channel moving tests the system was
configured with a streaming video file from the master device (sourced by the PC connected to the
master device via an Ethernet interface) to the client device. The streamed file was the “FCC” test
file and the client device was using Media Player Classic as required by FCC Part 15 Subpart E.

Observe the transmissions of the EUT at the end of the radar burst on the operating channel for
duration greater than 10 seconds. Measure and record the transmissions from the spectrum
analyzer during the observation time (Channel Move Time). Compare the channel move time and
channel closing transmission time results to the limits defined in the DFS Response requirement
values table.

2.2 Test Requirement

Parameter Value

Channel Move Time 10 Seconds

Channel Closing Transmission Time 200 milliseconds + approx. 60 milliseconds over remaining 10
seconds period

2.3 Uncertainty

+ 1ms.
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2.4 Test Result of Channel Move Time and Channel Closing Transmission Time
Product : 8090i

5530MHz. (802.11ac80MHz)

Dynamlc Frequency Selection
L8 — 71 3 ] Thireshold |
E
g
b
E
=
'y e A _AT b ke
100 . .
& 10 1% 20 28 30
Time {3)
T0 06152 « § T2 08640 T 8 (114 200 1 ms) Threshold #5900 © gim
T1 0664 +' S T3 15268 = § Grdalite T Time end 2001012 S
Aggregate Thne between T1to 12 Aggrogate Tione hotween 1280 11 Chamned choving tramemibsion time {m) a3 3000
| TimePerBintmul 39y 0000 TimeRerBmima) 30 Channel move time {ms)  BE2 5 T3.T1)
Bins Abave 14 Bins Above o
e Time Above mh
e e STB000 (ms)  JHOERT S 33:3000 ()
And T3 '
Test Iltem Limit Results
Channel Move Time 10s Pass

. . ) 200ms + an aggregate of 60ms over remaining
Channel Closing Transmission Time Pass

10 second period.

The End
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