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1. TEST RESULTS SUMMARY

Table 1 Test Results Summary

Test Items FCC Rules Test Results
Transmit Power Control FCC 8§15.407 (h) N/A
Channel Closing Transmission Time FCC 8§15.407 (h) Pass
Channel Move Time FCC 815.407 (h) Pass
Non-Occupancy Period FCC 815.407 (h) Pass

Remark: “N/A” means “Not applicable.”

Note: 5G WLAN not support wireless hotspot mode.
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2. GENERAL INFORMATION

2.1.Report information

This report is not a certificate of quality; it only applies to the sample of the
specific product/equipment given at the time of its testing. The results are not
used to indicate or imply that they are application to the similar items. In addition,
such results must not be used to indicate or imply that SMQ approves
recommends or endorses the manufacture, supplier or use of such
product/equipment, or that SMQ in any way guarantees the later performance of
the product/equipment.

The sample/s mentioned in this report is/are supplied by Applicant, SMQ
therefore assumes no responsibility for the accuracy of information on the brand
name, model number, origin of manufacture or any information supplied.

Additional copies of the report are available to the Applicant at an additional fee.
No third part can obtain a copy of this report through SMQ, unless the applicant
has authorized SMQ in writing to do so.

2.2.Laboratory Accreditation and Relationship to Customer

The testing report were performed by the Shenzhen Academy of Metrology and
quality Inspection EMC Laboratory (Guangdong EMC compliance testing center),
in their facilities located at Bldg. of Metrology & Quality Inspection, Longzhu Road,
Nanshan District, Shenzhen, Guangdong, China. At the time of testing,
Laboratory is accredited by the following organizations:

China National Accreditation Service for Conformity Assessment (CNAS)
accredits the Laboratory for conformance to FCC standards, EMC international
standards and EN standards. The Registration Number is CNAS L0579.

The Laboratory is listed in the United States of American Federal
Communications Commission (FCC), and the registration number is 582918.

The Laboratory is registered to perform emission tests with Industry Canada (IC),
and the registration number is 11177A-1 11177A-2.

TUV Rhineland accredits the Laboratory for conformance to IEC and EN
standards, the registration number is E20240862Z02.
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3. PRODUCT DESCRIPTION

3.1.EUT Description

Description
Manufacturer
Model Number

Operate
Frequency
Antenna
Designation

Remark: /

: Wearable Data Terminal

* Shenzhen Urovo Technology Co., Ltd

U2

" U-NI 2A(5250~5350MHz) U-NII 2C(5470~5725MHz)

' PIFA Antenna

-2.5dBi

Table 2 Working Frequency List U-NII 2A (802.11a, 802.11n HT20)

Channel Frequency Channel Frequency
52 5260 MHz 60 5300 MHz
56 5280 MHz 64 5320 MHz
Table 3 Working Frequency List U-NII 2A,(802.11n HT40)
Channel Frequency | Channel Frequency
54 5270 MHz 62 5310 MHz

Table 4 Working Frequency List U-NIl 2C (802.11a, 802.11n HT20)

Channel Frequency Channel Frequency
100 5500 MHz 124 5620 MHz
104 5520 MHz 128 5640 MHz
108 5540 MHz 132 5660 MHz
112 5560 MHz 136 5680 MHz
116 5580 MHz 140 5700 MHz
120 5600
Table 5 Working Frequency List U-NII 2C,(802.11n HT40)
Channel Frequency | Channel Frequency
102 5510 MHz 126 5630 MHz
110 5550 MHz 134 5670 MHz
118 5590 MHz
Report No..WT178005939 Page 6 of 21




3.2.Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: SWSU2 filing to comply with
Section 15.407 of the FCC Part 15, Subpart E .

3.3.Block Diagram of EUT Configuration

Setup for Master with injection at the Master

Radar Test
Signal Generator
Chpust D
AT W8 2-Way
Splitter! 2iNay uuT
Combinar Cif;:}':‘;'; ﬂ (Master)
apectrum
Analyzer
[with 10 dB intemal enl
Afanuaion) o

Figure 1Example Conducted Setup where UUT is a Master and Radar Test
Waveforms are injected into the Master

Setup for Client with injection at the Master

Radar Test O
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Figure 2 Example Conducted Setup where UUT is a Client and Radar Test Waveforms are
injected into the Master
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Setup for Client with injection at the Client

Radar Test
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Figure 3 Example Conducted Setup where UUT is a Client and Radar Test Waveforms are
injected into the Client
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3.4.0perating Condition of EUT

The EUT utilizes the 802.11n architecture. Two nominal channel bandwidths
are implemented:20MHz, 40MHz.Only test the widest BW:40MHz.

The conducted power tables are as follows:

Test Test Power
Mode Channel [dBm]
11A 5260 10.61
11A 5280 10.87
11A 5320 11.25
11A 5500 9.62
11A 5580 8.95
11A 5700 8.70
11N20SISO 5260 9.31
11N20SISO 5280 9.51
11N20SISO 5320 9.84
11N20SISO 5500 8.29
11N20SISO 5580 8.49
11N20SISO 5700 9.10
11N40SISO 5270 9.19
11N40SISO 5310 9.67
11N40SISO 5510 10.01
11N40SISO 5550 10.01
11N40SISO 5670 9.60
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3.5.Support Equipment List

Table 6 Support Equipment List

Name Model No S/N Manufacturer FCC
Notebook T400 - Lenovo DOC
Nighthawk X4S AC2600
R7800 - NETGEAR ID:PY315100319
Smart WiFi Router

3.6.Test Conditions

Date of test : Oct.17,2017 — Nov.17, 2017
Date of EUT Receive : Sep.21,2017
Temperature: (19 — 24) °C

Relative Humidity: (39 — 52)%

3.7.Special Accessories

Not available for this EUT intended for grant.

3.8.Equipment Modifications

Not available for this EUT intended for grant.
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4. TEST EQUIPMENT USED

Table 7 Test Equipment

No. Equipment Manufacturer Model No. Last Cal. Cal
Interval
SB9060 Signal Analyzer R&S FSQ40 Mar.31,2017 1 Year
SB11873/02 Vector Signal R&S SMBV100A |Mar.16, 2017 | 1 Year

Generator
SB11873/01 Power sensor, R&S OSP120+OSP 10 14,2017 | 1 Year
Power Meter -B157
SB11895 Attenuator Agilent 8496B May.11, 2017 | 1 Year
Test Software Tonscend jSWIFI
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5. TRANSMIT POWER CONTROL

5.1.LIMITS OF TRANSMIT POWER CONTROL

CFR 47 (FCC) part 15.2407 (h)(2)

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 30 dBm. A TPC
mechanism is not required for systems with an e.i.r.p. of less than 500 mW.

5.2.TEST DATA

N/A
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6. DYNAMIC FREQUENCY SELECTION

6.1.LIMITS OF DYNAMIC FREQUENCY SELECTION

CFR 47 (FCC) part 15.2407 (h)(1) and kdb905462 D02

Table 8 Applicability of DFS Requirements Prior to Use of a Channel

Requirement

Operational Mode

Master Client Client With
Without Radar
Radar Detection
Detection
Non-Occupancy Period Master Not required Yes
DFS Detection Threshold | Yes Not required Yes
Channel Availability Yes Not required Not required
Check Time
U-NII Detection Yes Not required Yes
Bandwidth

Table 9 Applicability of DFS requirements during normal operation

Requirement

Operational Mode

Master Device or Client
with Radar Detection

Client Without
Radar Detection

DFS Detection Threshold

Yes

Not required

Channel Closing Yes Yes
Transmission Time

Channel Move Time Yes Yes

U-NII Detection Bandwidth | Yes Not required

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 each of the bonded 20 MHz channels and the channel center frequency.
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Table 10 Interference Threshold values, Master or Client incorporating In-Service

Monitoring
Maximum Transmit Power Value
(See Notes 1, 2, and 3)
EIRP = 200 milliwatt -64 dBm
EIRP < 200 milliwatt and -62 dBm

power spectral density < 10 dBm/MHz

EIRP < 200 milliwatt that do not meet the | -64 dBm
power spectral density requiremen

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.

Table 11 DFS Response Requirement Values

Parameter Value
Non-occupancy period Minimum 30 minutes
Channel Availability Check Time 60 seconds
Channel Move Time 10 seconds
See Note 1.
Channel Closing Transmission Time 200 milliseconds + an aggregate of 60

milliseconds over remaining
10 second period. See Notes 1 and 2

U-NII Detection Bandwidth 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-NII 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.
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Table 12 Short Pulse Radar Test Waveforms

Radar Pulse PRI Number of Minimum | Minimum
Type Width (sec) Pulses Percentag | Number of
(sec) e of | Trials
Successful
Detection

0 1 1428 18 See Note 1 | See Note 1
1 1 Test A: 15 unique | Roundup: 60% 30

PRI values

randomly selected | {(1/360) X (19

from the list of 23 | X 10°PRIyeee) }

PRI values in

Table 5a

Test B: 15 unique

PRI values

randomly selected

within the range

of 518-3066 psec,

with a minimum

increment of 1

u sec, excluding

PRI values

Selected in Test A
2 1-5 150-230 23-29 60% 30
3 6-10 200-500 16-18 60% 30
4 11-20 200-500 12-16 60% 30
Aggregate (Radar Types 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.

Table 13 Long Pulse Radar Test Waveform

Radar | Pulse Chirp PRI Number Number | Minimum Minimum
Type | Width | Width | (psec) | of Pulses of Percentage of | Number of

(sec) | (MHz) per Burst Bursts Successful Trials

Detection
5 50-100 | 5-20 1000- | 1-3 8-20 80% 30
2000
Table 14 Frequency Hopping Radar Test Waveform

Radar | Pulse | PRI Pulses | Hopping Hopping Minimum Minimum
Type | Width | (sec) | per Rate Sequence | Percentage of | Number of

(sec) Hop (kHz) Length Successful Trials

(msec) Detection

6 1 333 9 0.333 300 70% 30
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6.2.TEST PROCEDURE

The EUT Operates over the 5250-5350MHz and 5470-5725 MHz range and it is a Client
Device without Radar Detection.

The radar detection threshold, lower antenna gain is the parameter of interfernce radar
DFS detection threshold, the required conducted threshold at the antenna port is the
-62dBm+0dBi+1dB=-61dBm.

The R&S SMBV100A vector signal generator with option K350 is used to generate the
pulse during test.

The Client device is connected to the Master device on the Channel selected to test. The
program iPerf is used to set up a connection between the Client and the Master Device
with proper duty cycle.

The Spectrum analyzer is used to monitor the DFS radar pulse and the EUT transmission
with zero span function at the selected Channel. The spectrum analyzer is set to peak
detection, and max hold.

WLAN traffic load is verified before the pulse is injected.

Channel Move time

The test software controls the spectrum analyzer to start monitoring the EUT transmission,
and at T1=2sec, the pulse is injected. The time the pulse stop is marked as T2, The time
when no transmission is detected is marked as T3. T3-T2 is calculated as Channel move
time.

Non-Occupancy Period
The test software controls the spectrum analyzer to start monitoring the EUT transmission,

and at TO=10sec, the pulse is injected. T2 is the channel move time stop moment, the
software controls the spectrum to monitor for 1800 seconds. The plot is recorded in report.

6.3.TEST DATA
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RBW 3 MHz Marker 1 [T1
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Table 15 Channel Move Time Test Data 802.11n HT40

CHANNEL Channel Move
FREQUENCY Time(sec) Limit(sec) results
(MH2z)
5500 0.478 10 Pass

Table 16 Channel Closing Transmission Time Test Data 802.11n HT40

Channel
CHANNEL Closin Limit(milli
FREQUENCY ng results
Transmission sec)
(MH2z) .
Time (sec)
5500 0.002 60 Pass
Channel Shutdown
TO:Start of Radar signal Time Ti:Start of Channel Move Time TZStart of Ch.MoveTime +200ms  T3:End of Channel Move Time

o
T2: 22008

0 %EI 1 T3: 24805

T2
T a4
Il
B0 iy oy
a0 ]
0= Channel Close Time:0.002s Channel Move Time:0.478s
U.‘U 1ID 2.IU 3.‘0 4ID 5.‘0 E.‘D ?.‘D BIU S.‘U 1UI 1} HI.U 12‘.0
Time(s)

Non-Occupancy Period Test

® RBW 3 MHz
*VBW 3 MHz

Ref 10 dBm *Att 10 dB SWT 2000 s

SGL

xxxxx

Center 5.5 GHz 200 s/

Date: 17.0CT.2017 12:07:24

1800s/60=30minute
Verdict : Pass
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