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8.4 Dynamic Frequency Selection (DFS)

Result

Test Specification

Test Method

Port of testing

UUT Type

Requirement

Test Setup :

Pass

15.407 (h) / RSS 247 Issue 2 Section 6.3

FCC KDB Publication 905462 D02 &
905462 D03

Conducted method

Client without radar detection capabilities

1. Transmit power control (TPC). U-NIl 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

2. Radar Detection Function of Dynamic Frequency
Selection (DFS). U-NII devices operating with any part of
its 26 dB emission bandwidth in the 5.25-5.35 GHz and
5.47-5.725 GHz bands shall employ a DFS radar
detection mechanism to detect the presence of radar
systems and to avoid co-channel operation with radar
systems. Operators shall only use equipment with a DFS
mechanism that is turned on when operating in these
bands

Radar Test

Signal Generator

Output Q

uuT
(Client)

@]

_O
Master
w 2-Way 2-Way
Splitter/ Splitter/
m Combiner Combiner 1
O Spectrum
Analyzer
(with 10 dB internal
Attenuation)

Setup for Client with injection at the Master

Note: FCC Certified Access Point is used for testing with FCC ID: LDK102087
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Limits :

Applicability of DFS Requirements Prior to Use of a Channel

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

Applicability of DFS requirements during normal operation

Requirement Operational Mode
Master Device or Client Client Without
with Radar Detection Radar Detection
DEFS Detection Threshold Yes Not required
Channel Closing Transmission Time Yes Yes
Channel Move Time Yes Yes
U-NII Detection Bandwidth Yes Not required

The operational behavior and individual DFS requirements that are associated with these modes are as
follows: as per KDB 905462 D02 UNII DFS Compliance Procedures New Rules v02

Client Devices

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 1t 1s
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 1s performing In-Service Monitoring and detects a Radar Waveform above the DFS
Detection Threshold, 1t 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) TIrrespective of Client Device or Master Device detection the Channel Move Time and Channel Closing
Transmission Time requirements remain the same.

¢) 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 1s considered compliant 1f 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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DFS Detection Thresholds

below provides the DFS Detection Thresholds for Master Devices as well as Client Devices
incorporating In-Service Monitoring.

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

Maximum Transmit Power

Value

(See Notes 1, 2, and 3)

EIRP = 200 milliwatt

-64 dBm

EIRP < 200 milliwatt and

power spectral density < 10 dBm/MHz

-62 dBm

requirement

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

662911 DOI.

Note 1: This 1s 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 1s at or above the detection threshold level to trigger a DES response.

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

Response Requirements

provides the response requirements for Master and Client Devices incorporating DFS.

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

J.

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

no data traffic.

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
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Note :

1. This UUT is classified as Client device without radar detection capabilites, hence only Channel Move Time
and Channel Closing Transmission Time are applicable

2. Channel Move Time and Channel Closing Transmission Time is performed with Radar Type 0

3. U-NII Detection Bandwidth is not applicable for this device

Test Condition:

Normal Test Condition:

Temperature (Norm) = + 25 °C Voltage =5.0V DC Relative humidity: 62 %
KDB Guidelines applied:

Measurements were made following the guidelines of 905462 D02 UNII DFS Compliance Procedures New Rules
v02 & 905462 D03 Client Without DFS New Rules v01r02

Test results:
DFS In-Service Monitoring

UNII band : UNII 2a
Channel Bandwidth : 20MHz

Operating
Frequency Test Measured Value Limit
(MH2z)
Channel move Time 0.579 s 10 sec
. 200 milliseconds + an aggregate of
5320 Chann_el _C'OS'F‘Q 0.784ms + 1424 60 milliseconds over remaining 10
Transmission Time ms .
second period
Non Oc_cupancy 0 Min 30 minutes
Time
Channel Move Time

|
£ |
a |
©
£ |
(U] L
= 1
3 1 |

-40 1
0 2 4 6 8 10 12 14 16 18 20

Timeins

Channel Move Time
= Threshold
— — —  Startof Radar
— — —  Trigger at end of Radar
— — —  First 200ms of Channel Closing Tx Time
— — — 10sec Channel Move Time Limit
Last measured edge of Channel Closing Tx Time
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Channel Move Time first 200ms

30T ‘ |
20 1 \ \
1 \ \
£ \ \
m 0 ‘ |
©
£ T \ \
9 \ \
o -20
- | |
1 \ \
-40
f i f i f f i i f !
0 50 100 150 200 250
Time in ms
Channel Move Time first 200ms Threshold
— — —  GStart of Radar — — — Trigger at end of Radar
— — —  First 200ms of Channel Closing Tx Time
Non-occupancy period
15T
10T
e 0T
m
g +
-
— -10T
[7)
@ +=
-
-20T
=307
0 500 1000 1500 1860
Timeins

Non-occupancy period

Threshold
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UNII band : UNII 2a

Channel Bandwidth : 40MHz

Operating
Frequency Test Measured Value Limit
(MHz)
Channel move Time 0.580s 10 sec
. illi +
Channel Closing 0.704 ms + 1.424 | 200 milliseconds + an aggregate of
5260 - . 60 milliseconds over remaining 10
Transmission Time ms .
second period
Non Oc_:cupancy 0 Min 30 minutes
Time
Channel Move Time
30T
20 -+ |
£ - |
S 0t |
£ T |
Q20 |
m L
- I |
-40 -|“
f f i f i f i f f i f i f i f f f f i f 1
0 2 4 6 8 10 12 14 16 18 20
Timeins
Channel Move Time
Threshold
— — = Start of Radar
— — —  Trigger at end of Radar
— — —  First 200ms of Channel Closing Tx Time
- = = 10sec Channel Move Time Limit
Last measured edge of Channel Closing Tx Time
Channel Move Time first 200ms
30T | |
201 | |
+ | |
& o | |
© | |
= | |
2 | |
o -20
| |
| |
-407
| | | | | | | } } !
0 50 100 150 200 250
Time in ms
Channel Move Time first 200ms —— Threshold
- = = Start of Radar - = = Trigger at end of Radar
— — —  First 200ms of Channel Closing Tx Time
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Non-occupancy period

1571
10T
e 0T
m
Q +
c
= 10T
]
= s
(1]
|
-20T
-30F
0 500 1000 1500 1860
Timeins
Non-occupancy period Threshold
UNII band : UNII 2¢
Channel Bandwidth : 20MHz
Operating
Frequency Test Measured Value Limit
(MHz)
Channel move Time 0.575s 10 sec
. 200 milliseconds + an aggregate of
5500 Chann.el _Closmg 0.760 ms + 1.384ms | 60 milliseconds over remaining 10
Transmission Time .
second period
Non Oc;cupancy 0 Min 30 minutes
Time
Channel Move Time
20 | |
g 0l \
e s |
£ 20 \
2 t :
S 40 |
_! 1 1 f 1 f f 1 1 1 f f 1 1 f f 1 1 f 1
0 2 4 6 8 10 12 14 16 18 20
Timeins

Channel Move Time

Threshold

Start of Radar

Trigger at end of Radar

First 200ms of Channel Closing Tx Time

10sec Channel Move Time Limit

Last measured edge of Channel Closing Tx Time
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Channel Move Time first 200ms
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UNII band : UNII 2¢
Channel Bandwidth : 40MHz

Operating
Frequency Test Measured Value Limit
(MH2z)
Channel move Time 2.056 s 10 sec
. 200 milliseconds + an aggregate of
5700 Chann.el CIosmg 0.704 ms + 1.180ms | 60 milliseconds over remaining 10
Transmission Time .
second period
Non Ogcupancy 0 Min 30 minutes
Time
Channel Move Time
30
20 |
£ | \
m
T 0 |
= | |
o]
% -20-F \
T 1 1 f f 1 f f f 1 1 1 f f f 1 1 1 f i
0 2 4 6 8 10 12 14 16 18 20
Timeins
Channel Move Time
Threshold
— — = Start of Radar
~— — —  Trigger at end of Radar

First 200ms of Channel Closing Tx Time
10sec Channel Move Time Limit
Last measured edge of Channel Closing Tx Time

Channel Move Time first 200ms

307 | ‘
20T \ \
4 \ \
5 | |
5 07 \ [
=
< =4 J |
z | |
4 =20 [ |
. | |
T | } | } | } | | } |
0 50 100 150 200 250
Time in ms
Channel Move Time first 200ms Threshold

Start of Radar

First 200ms of Channel Closing Tx Time

Trigger at end of Radar
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8.5

Result

Spurious Radiated Emissions & Restricted Bands of Operation

Test Specification

Test Method

Measurement Bandwidth

Measurement Location

Measuring Distance

Detector
Requirement
Test setup

Limit:

Table 6: Undesirable emission limits

Pass

FCC part 15 Subpart C Section 15.407 (b) (15.205 & 15.209) / RSS 247
Issue 2 Section 6.2.1; 6.2.2; 6.2.3; 6.2.4/ RSS Gen Issue 5 Section 8.9 &
8.10

ANSI C 63.10 — 2013

100kHz for below 1GHz
1MHz for above 1GHz

Semi Anechoic Chamber 30MHz - 1 GHz
Fully Anechoic Chamber 1 GHz - 40GHz
3m

Refer Remark
As per the limits mentioned in the below table
Refer TEST METHODOLOGY

Frequency Band

Limit

5.15-5.25 GHz

e.i.r.p. -27dBm [68.2 dBuV/3m]

5.25-5.35 GHz

e.i.r.p. -27dBm [68.2 dBuV/3m]

5.47-5.725 GHz

e.i.r.p. -27dBm [68.2 dBuV/3m]

5.725-5.85 GHz

5.715 GHz t0 5.725 GHz - e.i.r.p. -17dBm [78.2 dBuV/3m]
5.85 GHz t0 5.86 GHz - e.i.r.p. -17dBm [78.2 dBuV/3m]
other frequency range - e.i.r.p. -27dBm [68.2 dBuV/3m]
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Table 7: Transmitter limits for Radiated emission

Frequency Field strength Field strength Distance of
(MHz) (uVv/m) (dBpV/m) Measurement (m)
0.009 — 0.490 2400/F(kHz) 48.50 — 13.80 300*
0.490 - 1.705 24000/F(kHz) 33.80 - 23.00 30*
1.705 -30 30 29.54 30*
30-88 100 40.0 3
88-216 150 435 3
216-960 200 46.0 3
Above 960 500 54.0 3

loop antenna.

Test Condition:
Normal Test Condition:

Temperature (Norm) = + 25 °C

Voltage =5.0 V DC

Relative humidity: 62 %

Remark: * The limit shows in the table above of frequency range 0.009 — 0.490, 0.490 — 1.705 MHz and
1.705-30MHz is at 300 meter, 30 meter and 30 meter range respectively, which corresponds to 128.51 —
93.80, 73.80 — 62.96 and 69.54 dBuV/m at 3m range by extrapolation calculation and the measurement of

The emission limits shown in the above table are based on measurements employing a CISPR quasi-peak
detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz Radiated emission
limits in these three bands are based on measurements employing an average detector.
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Test results:

Note: All the losses are included during measurement and final values are mentioned in the test report. Refer TEST

METHODOLOGY for more details

Test results for Frequency range : 9kHz — 30MHz

No Emissions found in the frequency range 9kHz — 30MHz

Test results for frequency range 30MHz — 1GHz

A Measured Measured _ .
nt.enn.a Frequency value Limit Margin
Polarization (MH2) (dBpV/m) (dBpVv/m) (dB)
80.02 27.24 40.00 -12.76
119.97 28.78 43.50 -14.72
139.46 29.50 43.50 -14.00
Vertical 177.53 30.40 43.50 -13.10
290.57 27.91 46.00 -18.09
341.14 25.70 46.00 -20.30
495.08 40.38 46.00 -5.62
540.28 29.01 46.00 -16.99
79.96 26.53 40.00 -13.47
119.97 27.60 43.50 -15.90
141.95 32.71 43.50 -10.79
Horizontal 177.53 31.06 43.50 -12.44
316.69 31.90 46.00 -14.10
356.75 31.95 46.00 -14.05
396.02 34.00 46.00 -12.00
490.42 30.22 46.00 -15.78
807
707
607
1 119.978572 MHz 139.467857 MHz 177.535714 MHz
01 80.028571MHz 28 786dBuV/m 29.505dBuV/m  30.405 dByV/m
E T 27.249 dBpV/m :
z% 40
c sof v v Y v
T 1
3 o201
107
0 L
-107
30M 50 6 70 8 90 100M 200M
Freauencyin Hz

Channel Frequency 30MHz — 200MHz

Polarization Vertical
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Level in dBpV/m

1071

8071
7071
60T

5071

119.978572 MHz 141.957143 MHz !
177535714 MHz
79.967857 MHz 27606 dBuV/im -~ 32.713 dBuvim
26 533 dByVIm 31.062 dBLVIm
|

40
307
207

107

Y 7

30M

50 60 70 80 90 100M 200M
Frequencyin Hz

Channel Frequency 30MHz — 200MHz Polarization Horizontal

Level in dBHV/m

807
707
60T

5071

495.086957 MHz
40.388 dBpVim |—

1
401
307
201

101

290.570652 MHz %/ 9540.282609 MHz

341.146739 MHz
27.911dBpVim 26,703 dBV/m 29.011 dBpV/m

v v %

200M

300 400 500 600 700 800 900 1G
Frequencvin Hz

Channel Frequency 200MHz — 1GHz Polarization Vertical
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807
701
607
| 396.027174 MHz
5ot 34.006 dBLV/m |_
g 1 356.750000 MHZ
S 401 31.954 dByV/m 428';223%33/'_'1
S 316698652 MHz V. 220 dByV/m
S ol 31.900 dByV/m v,
=
=
& 201
10
ol
101
200M 300 400 500 B0 700 800 900 1G
Freauencvin Hz

Channel Frequency 200MHz — 1GHz

Polarization Horizontal
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Test results for frequency range — 1GHz to 40 GHz

Modulation: 802.11a

Datarate: 6Mbps
F?ggzgggly Frequency Polarization Emission Limit Margin
(MHz2) (MHz) (dBuVv/m) (dBm) (dB)
5180 (Pk) 104.86 * -
5180 (Av) 95.65 * -
5150 (Pk) 59.54 74 -14.46
5150 (Av) Vertical 46.47 54 -7.53
10360 (Pk) 49.91 68.23 -18.32
10360 (Av) 37.96 68.23 -30.27
15540 (Pk) 53.06 68.23 -15.17
5180 15540 (Av) 40.98 68.23 -27.25
5180 (Pk) 98.91 * -
5180 (Av) 89.65 * -
5150 (Pk) 54.11 74 -19.89
5150 (Av) . 41.46 54 -12.54
Horizontal
10360 (Pk) 49.30 68.23 -18.93
10360 (Av) 37.82 68.23 -30.41
15540 (Pk) 52.89 68.23 -15.34
15540 (Av) 40.82 68.23 -27.41
5240 (Pk) 106.64 * -
5240 (Av) 98.85 * -
5350 (Pk) 50.67 74 -23.33
5350 (Av) Vertical 37.88 54 -16.12
10480 (Pk) 50.75 68.23 -17.48
10480 (Av) 38.04 68.23 -30.19
15720 (Pk) 52.98 68.23 -15.25
5240 15720 (Av) 40.38 68.23 -27.85
5240 (Pk) 98.27 * -
5240 (Av) 88.68 * -
5350 (Pk) 45.18 74 -28.82
5350 (Av) . 33.46 54 -20.54
Horizontal
10480 (Pk) 49.90 68.23 -18.33
10480 (Av) 38.13 68.23 -30.10
15720 (Pk) 52.99 68.23 -15.24
15720 (Av) 40.76 68.23 -27.47

Note:

*:- Indicate restricted band frequency in 15.205

Pk: Peak Detector; Av: Average Detector
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5260 (PK) 98.32 * -
5260 (Av) 88.88 * -
5350 (Pk) 44.43 74 -29.57
5350 (Av) Vertical 33.42 54 -20.58
10520 (Pk) 49.86 68.23 -18.37
10520 (Av) 37.77 68.23 -30.46
15780 (Pk) 51.56 68.23 -16.67
5260 15780 (Av) 39.25 68.23 -28.98
5260 (Pk) 98.68 * -
5260 (Av) 88.96 * -
5350 (Pk) 4552 74 -28.48
5350 (Av) Horizontal 33.47 54 -20.53
10520 (Pk) 50.13 68.23 -18.10
10520 (Av) 37.71 68.23 -30.52
15780 (Pk) 53.02 68.23 -15.21
15780 (Av) 39.23 68.23 -29.00
5320 (Pk) 106.42 * -
5320 (Av) 96.99 * -
5350 (PK) 60.27 74 -13.73
5350 (Av) Vertical 46.66 54 -7.34
10640 (Pk) 49.89 68.23 -18.34
10640 (Av) 37.75 68.23 -30.48
15960 (Pk) 51.27 68.23 -16.96
5320 15960 (Av) 39.18 68.23 -29.05
5320 (PK) 97.74 * -
5320 (Av) 88.30 * -
5350 (Pk) 51.11 74 -22.89
5350 (Av) Horizontal 37.38 54 -16.62
10640 (Pk) 50.33 68.23 -17.90
10640 (Av) 37.71 68.23 -30.52
15960 (Pk) 51.50 68.23 -16.73
15960 (Av) 39.25 68.23 -28.98
5500 (Pk) 107.35 * -
5500 (Av) 97.27 * -
5460 (Pk) 63.44 74 -10.56
5460 (Av) Vertical 51.55 54 -2.45
11000 (Pk) 49.21 68.23 -19.02
11000 (Av) 37.36 68.23 -30.87
16500 (Pk) 52.63 68.23 -15.60
5500 16500 (Av) 40.30 68.23 -27.93
5500 (Pk) 97.17 * -
5500 (Av) 87.57 * -
5460 (PK) 54.06 74 -19.94
5460 (Av) Horizontal 41.81 54 -12.19
11000 (Pk) 49.94 68.23 -18.29
11000 (Av) 37.26 68.23 -30.97
16500 (Pk) 52.39 68.23 -15.84
16500 (Av) 40.31 68.23 -27.92

Note:

*:- Indicate restricted band frequency in 15.205

Pk: Peak Detector; Av: Average Detector
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5700 (PK) 106.56 * :
5700 (AV) 96.81 * :
5460 (PK) 43.43 74 13057
5460 (Av) Vertical 3150 54 22,50
11400 (PK) 50.94 68.23 [17.29
11400 (Av) 38.79 68.23 29.44
17100 (Pk) 56.25 68.23 1198

5700 17100 (Av) 42.49 68.23 2574
5700 (Pk) 96.39 * :
5700 (Av) 86.64 * ;
5460 (PK) 42.63 74 131.37
5460 (AV) Horizontal 29.28 54 24.72
11400 (Pk) 49.99 68.23 [18.24
11400 (Av) 37.76 68.23 130.47
17100 (Pk) 54.84 68.23 [13.39
17100 (Av) 42.56 68.23 25,67
5720 (PK) 106.01 * ;
5720 (AV) 96.17 * i
5460 (Pk) 47.74 74 126.26
5460 (AV) _ 35.81 54 [18.19
11440 (PK) Vertical 50.67 68.23 11756
11440 (Av) 39.62 68.23 28,61
17160 (Pk) No Hormonics Found
17160 (Av)

5720 5720 (PK) 85.40 * i
5720 (AV) 95.20 * :
5460 (PK) 47.43 74 2657
5460 (AV) . 34.07 54 19.73
11440 (Pk) Horizontal 50.16 68.23 118.07
11440 (Av) 38.05 68.23 130.18
i;igg Eit; No Hormonics Found
5715(PK) 50.43 78.2 2777
5725(PK) 54.81 78.2 23.39
5745 (PK) 103.55 * ;
5745 (AV) . 94.01 * :
11490 (PK) Vertical 54.96 68.23 [13.27
11490 (Av) 4133 68.23 126.90
17235 (PK) 55.08 68.23 [13.15
17235 (Av) 42.62 68.23 2561

5745 5715(Pk) 43.39 78.2 34.81
5725(PK) 46.12 78.2 132.08
5745 (PK) 92.76 * ;
5745 (AV) _ 83.07 * i

Horizontal
11490 (PK) 50.50 68.23 1773
11490 (Av) 38.21 68.23 130.02
17235 (PK) 54.96 68.23 [13.27
17235 (Av) 42.61 68.23 25,62
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5825 (PK) 103.67 * -
5825 (Av) 94.16 * -

5850 (Pk) 51.03 78.2 -27.17
5860 (PK) Vertical 48.76 78.2 -29.44
11650 (Pk) 56.24 68.23 -11.99
11650 (Av) 42.91 68.23 -25.32
17475 (PK) 54.98 68.23 -13.25
17475 (Av) 42.78 68.23 -25.45
5825 (PK) 94.25 * -

5825 (Av) 84.59 * -

5850 (PK) 45.43 78.2 -32.77
5860 (PK) Horizontal 42.80 78.2 -35.40
11650 (Pk) 51.13 68.23 -17.10
11650 (Av) 38.41 68.23 -29.82
17475 (PK) 55.31 68.23 -12.92
17475 (Av) 42.83 68.23 -25.40

Note:

* ;- Indicate restricted band frequency in 15.205
Pk: Peak Detector; Av: Average Detector
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Modulation: 802.11a
Datarate: 54Mbps
Channnel o Emission o Margin
Frequency Frequency (MHz) Polarization dBuV/m) Limit (dBm) (dB)

(MHz) (dBu
5180 (Pk) 105.18 * -
5180 (Av) 92.11 * -
5150 (Pk) 63.98 74 -10.02
5150 (Av) . 51.18 54 -2.82

Vertical

10360 (Pk) 49.99 68.23 -18.24
10360 (Av) 37.50 68.23 -30.73
15540 (Pk) 51.93 68.23 -16.30

5180 15540 (Av) 40.19 68.23 -28.04
5180 (Pk) 96.92 * -
5180 (Av) 83.26 * -
5150 (Pk) 54.85 74 -19.15
5150 (Av) Horizontal 41.32 54 -12.68
10360 (Pk) 49.43 68.23 -18.80
10360 (Av) 37.46 54 -16.54
15540 (Pk) 52.00 68.23 -16.23
15540 (Av) 40.18 54 -13.82
5240 (Pk) 97.37 * -
5240 (Av) 83.88 * -
5350 (Pk) 45.10 74 -28.90
5350 (Av) Vertical 33.24 54 -20.76
10480 (Pk) 49.87 68.23 -18.36
10480 (Av) 37.80 68.23 -30.43
15720 (Pk) 52.00 68.23 -16.23

5240 15720 (Av) 39.57 68.23 -28.66
5240 (Pk) 97.37 * -
5240 (Av) 83.85 * -
5350 (Pk) 45.84 74 -28.16
5350 (Av) Horizontal 33.29 54 -20.71
10480 (Pk) 50.17 68.23 -18.06
10480 (Av) 37.84 68.23 -30.39
15720 (Pk) 51.51 68.23 -16.72
15720 (Av) 39.61 68.23 -28.62
5260 (Pk) 104.70 * -
5260 (Av) 91.47 * -
5350 (Pk) 49.76 74 -24.24
5350 (Av) Vertical 37.37 54 -16.63
10520 (Pk) 50.48 68.23 -17.75
10520 (Av) 37.54 68.23 -30.69
15780 (Pk) 51.58 68.23 -16.65

5260 15780 (Av) 38.99 68.23 -29.24
5260 (Pk) 98.13 * -
5260 (Av) 84.57 * -
5350 (Pk) 45.65 74 -28.35
5350 (Av) Horizontal 33.32 54 -20.68
10520 (Pk) 49.82 68.23 -18.41
10520 (Av) 37.60 68.23 -30.63
15780 (Pk) 50.79 68.23 -17.44
15780 (Av) 39.07 68.23 -29.16
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5320 (PK) 106.25 * -
5320 (Av) 92.79 * -
5350 (Pk) 58.93 74 -15.07
5350 (Av) Vertical 43.46 54 -10.54
10640 (Pk) 49.87 68.23 -18.36
10640 (Av) 37.66 68.23 -30.57
15960 (Pk) 51.01 68.23 -17.22
5320 15960 (Av) 39.07 68.23 -29.16
5320 (PK) 97.02 * -
5320 (Av) 83.61 * -
5350 (PK) 51.48 74 2252
5350 (Av) Horizontal 35.04 54 -18.96
10640 (Pk) 49.80 68.23 -18.43
10640 (Av) 37.60 68.23 -30.63
15960 (Pk) 51.13 68.23 -17.10
15960 (Av) 39.09 68.23 -29.14
5500 (PK) 106.07 * -
5500 (Av) 92.74 * -
5460 (PK) 64.28 74 -9.72
5460 (Av) Vertical 51.51 54 -2.49
11000 (Pk) 49.14 68.23 -19.09
11000 (Av) 37.33 68.23 -30.90
16500 (Pk) 52.79 68.23 -15.44
5500 16500 (Av) 40.31 68.23 -27.92
5500 (PK) 96.02 * -
5500 (Av) 81.92 * -
5460 (PK) 53.30 74 -20.70
5460 (Av) Horizontal 41.72 54 -12.28
11000 (Pk) 49.01 68.23 -19.22
11000 (Av) 37.23 68.23 -31.00
16500 (Pk) 51.81 68.23 -16.42
16500 (Av) 40.31 68.23 -27.92
5700 (PK) 105.59 * -
5700 (Av) 92.04 * -
5460 (Pk) 44.47 74 -29.53
5460 (Av) Vertical 30.65 54 -23.35
11400 (Pk) 50.69 68.23 -17.54
11400 (Av) 38.59 68.23 -29.64
17100 (Pk) 54.90 68.23 -13.33
5700 17100 (Av) 42,61 68.23 -25.62
5700 (PK) 98.08 * -
5700 (Av) 84.37 * -
5460 (PK) 41.83 74 3217
5460 (Av) Horizontal 28.98 54 -25.02
11400 (Pk) 49.85 68.23 -18.38
11400 (Av) 37.59 68.23 -30.64
17100 (Pk) 55.21 68.23 -13.02
17100 (Av) 42.54 68.23 -25.69
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5720 (PK) 105.35 * -
5720 (Av) 95.53 * -
5460 (Pk) 48.91 74 -25.09
5460 (Av) Vertical 35.92 54 -18.08
11440 (Pk) 51.66 68.23 -16.57
11440 (Av) 39.10 68.23 -29.13
17160 (Pk) No Hormonics Found
720 17160 (Av)
5720 (PK) 94.04 * -
5720 (Av) 84.51 * -
5460 (Pk) 47.07 74 -26.93
5460 (Av) Horizontal 34.26 54 -19.74
11440 (PK) 49.40 68.23 -18.83
11440 (Av) 37.99 68.23 -30.24
i;igg E:t; No Hormonics Found
5715(Pk) 54.85 78.2 -23.35
5725(PkK) 68.72 78.2 -9.48
5745 (PK) 103.14 * -
5745 (Av) _ 89.76 * -
11490 (Pk) Vertical 53.78 68.23 -14.45
11490 (Av) 39.42 68.23 -28.81
17235 (PK) 54.74 68.23 -13.49
17235 (Av) 42.70 68.23 -25.53
o745 5715(Pk) 48.20 78.2 -30.00
5725(Pk) 59.86 78.2 -18.34
5745 (Pk) 96.53 * -
5745 (Av) . 83.07 * -
Horizontal
11490 (PK) 50.14 68.23 -18.09
11490 (Av) 38.21 68.23 -30.02
17235 (Pk) 54.73 68.23 -13.50
17235 (Av) 42.71 68.23 -25.52
5825 (PK) 104.45 * -
5825 (Av) 91.14 * -
5850 (PK) 56.88 78.2 -21.32
5860 (Pk) Vertical 50.93 78.2 -27.27
11650 (Pk) 55.05 68.23 -13.18
11650 (Av) 40.43 68.23 -27.80
17475 (Pk) 54.75 68.23 -13.48
5825 17475 (Av) 42.85 68.23 -25.38
5825 (PK) 97.03 * -
5825 (Av) 82.71 * -
5850 (Pk) 49.46 78.2 -28.74
5860 (Pk) Horizontal 44.74 78.2 -33.46
11650 (Pk) 51.14 68.23 -17.09
11650 (Av) 38.27 68.23 -29.96
17475 (Pk) 55.84 68.23 -12.39
17475 (Av) 42.82 68.23 -25.41

Note:

*:- Indicate restricted band frequency in 15.205

Pk: Peak Detector; Av: Average Detector
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Modulation:  802.11n _ HT 20MHz
Datarate: MCSO

Channnel Frequency o Emission I :
Frequency (MH2) Polarization (dBpV/m) Limit (dBm) | Margin (dB)
(MHz)
5180 (Pk) 105.72 * -
5180 (Av) 95.37 * -
5150 (Pk) 62.10 74 -11.90
5150 (Av) Vertical 51.00 54 -3.00
10360 (Pk) 49.73 68.23 -18.50
10360 (Av) 38.40 68.23 -29.83
15540 (Pk) 52.43 68.23 -15.80
5180 15540 (Av) 40.35 68.23 -27.88
5180 (Pk) 94.92 * -
5180 (Av) 85.32 * -
5150 (PK) 52.88 74 -21.12
5150 (Av) . 41.22 54 -12.78
Horizontal
10360 (Pk) 50.22 68.23 -18.01
10360 (Av) 37.59 68.23 -30.64
15540 (Pk) 53.44 68.23 -14.79
15540 (Av) 40.30 68.23 -27.93
5240 (PK) 106.44 * -
5240 (Av) 96.41 * -
5350 (PK) 54.74 74 -19.26
5350 (Av) Vertical 42.02 54 -11.98
10480 (Pk) 50.80 68.23 -17.43
10480 (Av) 37.96 68.23 -30.27
15720 (Pk) 53.10 68.23 -15.13
5240 15720 (Av) 39.70 68.23 -28.53
5240 (PK) 95.00 * -
5240 (Av) 85.37 * -
5350 (Pk) 43.08 74 -30.92
5350 (Av) . 30.84 54 -23.16
Horizontal
10480 (Pk) 50.33 68.23 -17.90
10480 (Av) 37.98 68.23 -30.25
15720 (Pk) 52.08 68.23 -16.15
15720 (Av) 39.68 68.23 -28.55
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5260 (PK) 106.61 * -
5260 (Av) 96.78 * -
5350 (PK) 54.00 74 -20.00
5350 (Av) Vertical 42.09 54 -11.91
10520 (Pk) 49.88 68.23 -18.35
10520 (Av) 37.79 68.23 -30.44
15780 (Pk) 51.07 68.23 -17.16
5260 15780 (Av) 39.14 68.23 -29.09
5260 (Pk) 95.37 * -
5260 (Av) 85.35 * -
5350 (Pk) 43.32 74 -30.68
5350 (Av) Horizontal 30.96 54 -23.04
10520 (Pk) 49.93 68.23 -18.30
10520 (Av) 37.76 68.23 -30.47
15780 (Pk) 51.29 68.23 -16.94
15780 (Av) 39.14 68.23 -29.09
5320 (Pk) 106.45 * -
5320 (Av) 97.04 * -
5350 (Pk) 57.87 74 -16.13
5350 (Av) Vertical 44.58 54 -9.42
10640 (Pk) 50.11 68.23 -18.12
10640 (Av) 37.74 68.23 -30.49
15960 (Pk) 51.16 68.23 -17.07
530 15960 (Av) 39.07 68.23 -29.16
5320 (PK) 94.72 * -
5320 (Av) 84.72 * -
5350 (PK) 46.36 74 -27.64
5350 (Av) Horizontal 33.93 54 -20.07
10640 (Pk) 49.33 68.23 -18.90
10640 (Av) 37.68 68.23 -30.55
15960 (Pk) 51.14 68.23 -17.09
15960 (Av) 39.04 68.23 -29.19
5500 (Pk) 106.50 * -
5500 (Av) 96.58 * -
5460 (Pk) 63.54 74 -10.46
5460 (Av) Vertical 51.60 54 -2.40
11000 (Pk) 50.53 68.23 -17.70
11000 (Av) 37.43 68.23 -30.80
16500 (Pk) 52.33 68.23 -15.90
5500 16500 (Av) 40.34 68.23 -27.89
5500 (Pk) 94.61 * -
5500 (Av) 85.05 * -
5460 (Pk) 54.00 74 -20.00
5460 (Av) Horizontal 41.78 54 -12.22
11000 (Pk) 49.53 68.23 -18.70
11000 (Av) 37.30 68.23 -30.93
16500 (Pk) 52.78 68.23 -15.45
16500 (Av) 40.32 68.23 -27.91
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5720 (Pk) 104.13 * -
5720 (Av) 94.27 * -
5460 (Pk) 49.22 74 -24.78
5460 (Av) Vertical 35.03 54 -18.97
11440 (Pk) 50.47 68.23 -17.76
11440 (Av) 38.78 68.23 -29.45
17160 (Pk) No Hormonics Found
5720 17160 (Av)
5720 (Pk) 93.90 * -
5720 (Av) 84.22 * -
5460 (Pk) 48.10 74 -25.90
5460 (Av) Horizontal 34.27 54 -19.73
11440 (Pk) 50.95 68.23 -17.28
11440 (Av) 38.03 68.23 -30.20
i;igg 8:\3 No Hormonics Found
5700 (Pk) 105.47 * -
5700 (Av) 95.75 * -
5460 (Pk) 45.89 74 -28.11
5460 (Av) Vertical 32.26 54 -21.74
11400 (Pk) 50.66 68.23 -17.57
11400 (Av) 38.27 68.23 -29.96
17100 (Pk) 55.22 68.23 -13.01
5700 17100 (Av) 42.67 68.23 -25.56
5700 (Pk) 94.93 * -
5700 (Av) 85.26 * -
5460 (Pk) 41.66 74 -32.34
5460 (Av) Horizontal 28.97 54 -25.03
11400 (Pk) 50.19 68.23 -18.04
11400 (Av) 37.44 68.23 -30.79
17100 (Pk) 54.67 68.23 -13.56
17100 (Av) 42.68 68.23 -25.55
5715(Pk) 52.15 78.2 -26.05
5725(Pk) 55.72 78.2 -22.48
5745 (Pk) 104.57 * -
5745 (Av) _ 95.03 * -
11490 (Pk) Vertical 52.50 68.23 -15.73
11490 (Av) 40.20 68.23 -28.03
17235 (Pk) 55.16 68.23 -13.07
17235 (Av) 42.71 68.23 -25.52
5745 5715(Pk) 45.07 78.2 -33.13
5725(Pk) 45.94 78.2 -32.26
5745 (Pk) 95.32 * -
5745 (Av) _ 85.72 * -
Horizontal
11490 (Pk) 50.75 68.23 -17.48
11490 (Av) 38.03 68.23 -30.20
17235 (Pk) 55.14 68.23 -13.09
17235 (Av) 42.67 68.23 -25.56
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5825 (Pk) 105.08 * -
5825 (Av) 94.91 * -

5850 (PK) 51.24 78.2 -26.96
5860 (Pk) Vertical 49.52 78.2 -28.68
11650 (Pk) 55.29 68.23 -12.94
11650 (Av) 41.88 68.23 -26.35
17475 (PK) 54.87 68.23 -13.36
17475 (Av) 42.78 68.23 -25.45
5825 (Pk) 95.71 * -

5825 (Av) 85.74 * -

5850 (PK) 46.31 78.2 -31.89
5860 (Pk) Horizontal 44.00 78.2 -34.20
11650 (Pk) 50.05 68.23 -18.18
11650 (Av) 38.09 68.23 -30.14
17475 (PK) 55.59 68.23 -12.64
17475 (Av) 42.80 68.23 -25.43

Note:

* ;- Indicate restricted band frequency in 15.205
Pk: Peak Detector; Av: Average Detector
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Modulation: 802.11n _ HT 20MHz
Data rate: MCS7

Channnel Frequency o Emission - .
Frequency (MHz2) Polarization (dBuV/m) Limit (dBm) | Margin (dB)

(MHz)
5180 (Pk) 107.14 * -
5180 (Av) 92.66 * -
5150 (Pk) 63.45 74 -10.55
5150 (Av) Vertical 51.08 54 -2.92
10360 (Pk) 49.01 68.23 -19.22
10360 (Av) 36.76 68.23 -31.47
15540 (Pk) 53.44 68.23 -14.79

5180 15540 (Av) 41.20 68.23 -27.03
5180 (Pk) 97.07 * -
5180 (Av) 82.34 * -
5150 (Pk) 53.67 74 -20.33
5150 (Av) Horizontal 41.31 54 -12.69
10360 (Pk) 48.54 68.23 -19.69
10360 (Av) 36.51 68.23 -31.72
15540 (Pk) 52.44 68.23 -15.79
15540 (Av) 41.05 68.23 -27.18
5240 (Pk) 108.23 * -
5240 (Av) 93.13 * -
5350 (Pk) 54.16 74 -19.84
5350 (Av) Vertical 42.00 54 -12.00
10480 (Pk) 49.58 68.23 -18.65
10480 (Av) 37.63 68.23 -30.60
15720 (PK) 52.46 68.23 -15.77
15720 (Av) 40.05 68.23 -28.18

5240
5240 (Pk) 96.86 * -
5240 (Av) 82.19 * -
5350 (Pk) 43.54 74 -30.46
5350 (Av) . 30.87 54 -23.13

Horizontal

10480 (Pk) 50.24 68.23 -17.99
10480 (Av) 37.81 68.23 -30.42
15720 (Pk) 52.56 68.23 -15.67
15720 (Av) 40.17 68.23 -28.06



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prifbericht - Nr.:

Test Report No.:

ULR-TC568821300000034F

Seite 123 von 143
Page 123 of 143

5260 (PK) 108.55 * -
5260 (Av) 94.05 * -
5350 (PK) 54.29 74 10.71
5350 (Av) . 42.03 54 11.97
10520 (Pk) Vertical 50.63 68.23 -17.60
10520 (Av) 37.76 68.23 -30.47
15780 (PK) 51.55 68.23 -16.68

5260 15780 (Av) 39.13 68.23 -29.10
5260 (PK) 96.74 * -
5260 (Av) 82.29 * -
5350 (PK) 44.26 74 20.74
5350 (Av) Horizontal 30.95 54 23.05
10520 (PK) 50.38 68.23 -17.85
10520 (Av) 37.76 68.23 -30.47
15780 (PK) 51.75 68.23 -16.48
15780 (Av) 39.13 68.23 29.10
5320 (PK) 108.78 * -
5320 (Av) 94.21 * -
5350 (PK) 60.70 74 113.30
5350 (Av) Vertical 44.80 54 29.20
10640 (PK) 49.90 68.23 118.33
10640 (Av) 37.78 68.23 -30.45
15960 (PK) 51.66 68.23 11657

6320 15960 (Av) 39.08 68.23 29.15
5320 (PK) 96.51 * -
5320 (Av) 82.02 * -
5350 (PK) 50.31 74 23.69
5350 (Av) Horiontal 35.22 54 -18.78
10640 (PK) 49.92 68.23 11831
10640 (Av) 37.72 68.23 -30.51
15960 (PK) 51.26 68.23 -16.97
15960 (Av) 39.13 68.23 29.10
5500 (PK) 108.73 * -
5500 (Av) 94.37 * -
5460 (PK) 63.73 74 10.27
5460 (Av) . 51.62 54 2.38
11000 (PK) Vertical 49.76 68.23 -18.47
11000 (AV) 37.43 68.23 230.80
16500 (PK) 53.03 68.23 ~15.20

£500 16500 (AV) 40.40 68.23 27.83
5500 (PK) 95.77 * -
5500 (Av) 81.40 * -
5460 (PK) 54.63 74 110.37
5460 (Av) . 41.78 54 1202
11000 (PK) Horizontal 49.63 68.23 ~18.60
11000 (AV) 37.88 68.23 -30.35
16500 (PK) 52.68 68.23 _15.55
16500 (AV) 40.38 68.23 27.85
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5720 (Pk) 106.03 * -
5720 (Av) 90.79 * -
5460 (Pk) 47.86 74 -26.14
5460 (Av) . 34.83 54 -19.17
11440 (PK) Vertical 51.39 68.23 116.84
11440 (Av) 38.72 68.23 -29.51
17160 (PK) .

6720 17160 (Av) No Hormonics Found
5720 (Pk) 81.20 * -
5720 (Av) 96.05 * -
5460 (Pk) 46.83 74 27.17
5460 (Av) _ 34.19 54 -19.81
11440 (Pk) Horizontal 50.38 68.23 -17.85
11440 (Av) 37.99 68.23 -30.24
5128 Ei\lg No Hormonics Found
5700 (Pk) 107.28 * -
5700 (Av) 92.79 * -
5460 (Pk) 44.20 74 -29.80
5460 (Av) Vertical 31.64 54 -22.36
11400 (PK) 50.22 68.23 -18.01
11400 (Av) 38.05 68.23 -30.18
17100 (PK) 54.73 68.23 -13.50

5700 17100 (Av) 42.64 68.23 -25.59
5700 (Pk) 97.50 * -
5700 (Av) 82.77 * -
5460 (Pk) 41.94 74 -32.06
5460 (Av) Horizontal 29.03 54 -24.97
11400 (PK) 49.96 68.23 -18.27
11400 (Av) 37.44 68.23 -30.79
17100 (PK) 54.89 68.23 -13.34
17100 (Av) 42.70 68.23 -25.53
5715(Pk) 56.51 78.2 -21.69
5725(Pk) 70.01 78.2 -8.19
5745 (Pk) 106.94 * -
5745 (Av) . 92.38 * -
11490 (Pk) Vertical 51.87 68.23 -16.36
11490 (Av) 39.72 68.23 -28.51
17235 (Pk) 54.87 68.23 -13.36

5745 17235 (Av) 42.67 68.23 -25.56
5715(Pk) 48.03 78.2 -30.17
5725(PK) 58.20 78.2 -20.00
5745 (Pk) 97.19 * -
5745 (Av) Horizontal 82.45 * -
11490 (Pk) 49.65 68.23 -18.58
11490 (Av) 38.04 68.23 -30.19
17235 (PK) 54.82 68.23 -13.41
17235 (Av) 42.67 68.23 -25.56
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5825 (PK) 106.48 : }

5825 (Av) 92.23 : }

5850 (P) 63.22 78.2 [14.98
151866500((2?) Vertical gégg 6788é23 :ig'gi
11650 (AV) 39.69 68.23 28.54
17475 (PK) 54.79 68.23 [13.44
17475 (AV) 42.78 68.23 2545
5825 (Pk) 97.16 ; i

5825 (Av) 82.74 : i

5850 (Pk) 52.10 78.2 26.10
5860 (Pk) Horisontal 45.24 78.2 32.96
11650 (PK) 50.43 68.23 717.80
11650 (AV) 38.01 68.23 30.22
17475 (PK) 54.83 68.23 713.40
17475 (Av) 43.79 68.23 24.44
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Modulation: 802.11n _ HT 40MHz
Data rate: MCSO
5228223 Frequency Polarization Emission Limit (dBm) Margin
(MHz) (dBuVv/m) (dB)
(MHz)
5190 (PK) 103.70 * -
5190 (Av) 92.63 * -
5150 (Pk) 64.00 74 -10.00
5150 (Av) Vertical 42.25 54 -11.75
10380 (Pk) 47.96 68.23 -20.27
10380 (Av) 35.00 68.23 -33.23
15570 (Pk) 52.85 68.23 -15.38
5190 15570 (Av) 40.22 68.23 -28.01
5190 (Pk) 91.20 * -
5190 (Av) 80.77 * -
5150 (PK) 54.11 74 -19.89
5150 (Av) Horizontal 32.86 54 -21.14
10380 (Pk) 47.00 68.23 -21.23
10380 (Av) 35.03 68.23 -33.20
15570 (Pk) 52.63 68.23 -15.60
15570 (Av) 40.24 68.23 -27.99
5230 (Pk) 102.90 * -
5230 (Av) 92.74 * -
5150 (Pk) 56.07 74 -17.93
5150 (Av) Vertical 35.15 54 -18.85
10460 (Pk) 47.70 68.23 -20.53
10460 (Av) 35.64 68.23 -32.59
15690 (Pk) 52.23 68.23 -16.00
5230 15690 (Av) 40.05 68.23 -28.18
5230 (Pk) 91.08 * -
5230 (Av) 80.61 * -
5150 (Pk) 46.53 74 -27.47
5150 (Av) Horizontal 30.35 54 -23.65
10460 (Pk) 47.58 68.23 -20.65
10460 (Av) 35.60 68.23 -32.63
15690 (Pk) 52.22 68.23 -16.01
15690 (Av) 40.02 68.23 -28.21
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5270 (Pk) 103.40 * -
5270 (Av) 93.14 * -
5350 (PK) 58.41 74 -15.59
5350 (Av) Vertical 36.64 54 -17.36
10540 (Pk) 48.57 68.23 -19.66
10540 (Av) 36.12 68.23 -32.11
15810 (Pk) 51.33 68.23 -16.90
5270 15810 (Av) 39.45 68.23 -28.78
5270 (PK) 91.73 * -
5270 (Av) 80.80 * -
5350 (PK) 44.77 74 -29.23
5350 (Av) Horizontal 30.01 54 -23.99
10540 (Pk) 48.92 68.23 -19.31
10540 (Av) 36.15 68.23 -32.08
15810 (Pk) 51.62 68.23 -16.61
15810 (Av) 39.44 68.23 -28.79
5510 (PK) 103.10 * -
5510 (Av) 93.05 * -
5460 (PK) 62.22 74 -11.78
5460 (Av) Vertical 4353 54 -10.47
11020 (Pk) 51.82 68.23 -16.41
11020 (Av) 39.04 68.23 -29.19
16530 (Pk) 52.65 68.23 -15.58
5510 16530 (Av) 40.27 68.23 -27.96
5510 (PK) 90.77 * -
5510 (Av) 80.24 * -
5460 (PK) 51.88 74 2212
5460 (Av) Horizontal 32.68 54 -21.32
11020 (Pk) 51.12 68.23 -17.11
11020 (Av) 38.98 68.23 -29.25
16530 (Pk) 52.62 68.23 -15.61
16530 (Av) 40.34 68.23 -27.89
5590 (PK) 102.71 * -
5590 (Av) 92.59 * -
5460 (PK) 55.65 74 -18.35
5460 (Av) Vertical 34.01 54 -19.99
11180 (Pk) 51.39 68.23 -16.84
11180 (Av) 39.00 68.23 -29.23
16770 (Pk) 54.30 68.23 -13.93
5500 16770 (Av) 41.49 68.23 -26.74
5590 (PK) 90.60 * -
5590 (Av) 80.38 * -
5460 (PK) 45.40 74 -28.60
5460 (Av) Horizontal 29.62 54 -24.38
11180 (Pk) 50.54 68.23 -17.69
11180 (Av) 38.79 68.23 -29.44
16770 (Pk) 53.86 68.23 -14.37
16770 (Av) 41.50 68.23 -26.73
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5670 (PK) 102.29 * -
5670 (Av) 92.19 * -
5460 (PK) 49.12 74 -24.88
5460 (Av) Vertical 32.88 54 -21.12
11340 (Pk) 52.30 68.23 -15.93
11340 (Av) 40.14 68.23 -28.09
17010 (Pk) 52.90 68.23 -15.33

5670 17010 (Av) 40.61 68.23 -27.62
5670 (PK) 91.50 * -
5670 (Av) 81.37 * -
5460 (PK) 42.46 74 -31.54
5460 (Av) Horizontal 29.63 54 -24.37
11340 (Pk) 52.02 68.23 -16.21
11340 (Av) 39.59 68.23 -28.64
17010 (Pk) 53.23 68.23 -15.00
17010 (Av) 40.60 68.23 -27.63
5720 (PK) 100.86 * -
5720 (Av) 89.92 * -
5460 (PK) 49.71 74 -24.29
5460 (Av) Vertical 35.46 54 -18.54
11420 (Pk) 49.73 68.23 -18.50
11420 (Av) 38.17 68.23 -30.06
17130 (Pk) No Hormonics Found

5710 17130 (Av)
5720 (PK) 90.13 * -
5720 (Av) 80.11 * -
5460 (Pk) 47.12 74 -26.88
5460 (Av) Horizontal 34.28 54 -19.72
11420 (Pk) 50.43 68.23 -17.80
11420 (Av) 37.87 68.23 -30.36
i;igg EZ\Ig No Hormonics Found
5755 (PK) 102.50 * -
5755 (Av) 91.51 * -
11510 (Pk) Vertical 52.59 68.23 -15.64
11510 (Av) 40.65 68.23 -27.58
17265 (Pk) 55.54 68.23 -12.69
17265 (Av) 42.98 68.23 -25.25

5755 5755 (Pk) 91.82 * -
5755 (Av) 81.74 * -
11510 (Pk) Horizontal 53.66 68.23 -14.57
11510 (Av) 40.19 54 -13.81
17265 (Pk) 55.55 68.23 -12.68
17265 (Av) 42.98 54 -11.02
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5795

5795 (Pk) 101.40 * -
5795 (Av) 90.88 * -

11590 (PK) Vertical 53.27 68.23 -14.96
11590 (Av) 41.37 68.23 -26.86
17385 (PK) 55.25 68.23 -12.98
17385 (Av) 42.84 68.23 -25.39
5795 (Pk) 91.36 * -

5795 (Av) 81.02 * -

11590 (Pk) Horizontal 52.29 68.23 -15.94
11590 (Av) 40.12 68.23 -28.11
17385 (PK) 54.75 68.23 -13.48
17385 (Av) 42.81 68.23 -25.42

The testing is performed for 802.11n _ HT 40MHz, 802.11n _ VHT 40MHz MCS 0 & MCS 7 but not reported here,
only the MCS 0 reported as a worst case senario
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Modulation:
Datarate: MCSO

802.11ac _ VHT 20MHz

F?ggzgggly Frequency Polarization Emission Limit Margin
(MHz2) (MHz) (dBuVv/m) (dBm) (dB)
5180 (Pk) 106.54 * -
5180 (Av) 96.58 * -
5150 (Pk) 63.27 74 -10.73
5150 (Av) Vertical 51.02 54 -2.98
10360 (Pk) 49.59 68.23 -18.64
10360 (Av) 37.47 68.23 -30.76
15540 (Pk) 52.06 68.23 -16.17
5180 15540 (Av) 40.11 68.23 -28.12
5180 (Pk) 96.43 * -
5180 (Av) 85.54 * -
5150 (Pk) 54.67 74 -19.33
5150 (Av) Horizontal 41.27 54 -12.73
10360 (Pk) 49.22 68.23 -19.01
10360 (Av) 37.54 68.23 -30.69
15540 (Pk) 52.62 68.23 -15.61
15540 (Av) 40.24 68.23 -27.99
5240 (Pk) 106.21 * -
5240 (Av) 97.33 * -
5350 (Pk) 54.01 74 -19.99
5350 (Av) Vertical 42.02 54 -11.98
10480 (Pk) 49.86 68.23 -18.37
10480 (Av) 37.91 68.23 -30.32
15720 (Pk) 51.18 68.23 -17.05
5240 15720 (Av) 39.67 68.23 -28.56
5240 (Pk) 96.96 * -
5240 (Av) 86.35 * -
5350 (Pk) 44.28 74 -29.72
5350 (Av) Horizontal 33.37 54 -20.63
10480 (Pk) 49.58 68.23 -18.65
10480 (Av) 37.92 68.23 -30.31
15720 (Pk) 51.27 68.23 -16.96
15720 (Av) 39.72 68.23 -28.51
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5260 (PK) 107.16 * -
5260 (Av) 97.46 * -
5350 (PK) 54.19 74 -19.81
5350 (Av) Vertical 42.06 54 -11.94
10520 (Pk) 49.73 68.23 -18.50
10520 (Av) 37.72 68.23 -30.51
15780 (Pk) 51.02 68.23 -17.21
5260 15780 (Av) 39.14 68.23 -29.09
5260 (PK) 96.42 * -
5260 (Av) 86.50 * -
5350 (PK) 45.28 74 -28.72
5350 (Av) Horizontal 33.42 54 -20.58
10520 (Pk) 50.93 68.23 -17.30
10520 (Av) 37.76 68.23 -30.47
15780 (Pk) 52.76 68.23 -15.47
15780 (Av) 39.16 68.23 -29.07
5320 (PK) 106.99 * -
5320 (Av) 97.49 * -
5350 (PK) 56.77 74 -17.23
5350 (Av) Vertical 44.66 54 -9.34
10640 (Pk) 50.32 68.23 -17.91
10640 (Av) 37.72 68.23 -30.51
15960 (Pk) 51.01 68.23 -17.22
5320 15960 (Av) 39.12 68.23 -29.11
5320 (PK) 97.07 * -
5320 (Av) 86.14 * -
5350 (PK) 48.97 74 -25.03
5350 (Av) Horizontal 34.89 54 -19.11
10640 (Pk) 49.77 68.23 -18.46
10640 (Av) 37.67 68.23 -30.56
15960 (Pk) 52.26 68.23 -15.97
15960 (Av) 39.80 68.23 -28.43
5500 (PK) 106.38 * -
5500 (Av) 96.74 * -
5460 (PK) 63.82 74 -10.18
5460 (Av) Vertical 51.51 54 -2.49
11000 (Pk) 49.25 68.23 -18.98
11000 (Av) 37.37 68.23 -30.86
16500 (Pk) 52.01 68.23 -16.22
5500 16500 (Av) 40.34 68.23 -27.89
5500 (PK) 95.36 * -
5500 (Av) 84.79 * -
5460 (PK) 54.12 74 -19.88
5460 (Av) Horizontal 41.73 54 -12.27
11000 (Pk) 49.78 68.23 -18.45
11000 (Av) 37.51 68.23 -30.72
16500 (Pk) 52.69 68.23 -15.54
16500 (Av) 40.62 68.23 -27.61
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5700 (Pk) 104.36 * -
5700 (Av) 94.37 * -
5460 (Pk) 45.34 74 -28.66
5460 (Av) Vertical 32.31 54 -21.69

11400 (Pk) 50.85 68.23 -17.38

11400 (Av) 38.39 68.23 -29.84

17100 (Pk) 54.50 68.23 -13.73

5700 17100 (Av) 42.84 68.23 -25.39

5700 (Pk) 82.03 * -
5700 (Av) 84.59 * -
5460 (Pk) 41.56 74 -32.44
5460 (Av) Horizontal 28.99 54 -25.01

11400 (Pk) 49.64 68.23 -18.59

11400 (Av) 37.72 68.23 -30.51

17100 (Pk) 55.12 68.23 -13.11

17100 (Av) 42.84 68.23 -25.39
5720 (Pk) 103.56 * -
5720 (Av) 93.11 * -
5460 (Pk) 48.38 74 -25.62
5460 (Av) Vertical 35.65 54 -18.35

11440 (Pk) 51.43 68.23 -16.80

11440 (Av) 38.85 68.23 -29.38

17160 (Pk) No Hormonics Found

5720 17160 (Av)

5720 (Pk) 94.05 * -
5720 (Av) 83.79 * -
5460 (Pk) 47.51 74 -26.49
5460 (Av) Horizontal 34.29 54 -19.71

11440 (PK) 50.22 68.23 -18.01

11440 (Av) 38.04 68.23 -30.19

17160 (Pk) .

17160 (Av) No Hormonics Found
5715(Pk) 51.73 78.2 -26.47
5725(Pk) 54.05 78.2 -24.15
5745 (Pk) 103.96 * -
5745 (Av) cal 94.22 * -

11490 (Pk) Vertica 53.61 68.23 -14.62

11490 (Av) 39.40 68.23 -28.83

17235 (Pk) 55.15 68.23 -13.08

5745 17235 (Av) 42.79 68.23 -25.44
5715(Pk) 44.34 78.2 -33.86
5725(Pk) 45.54 78.2 -32.66

5745 (Pk) 94.44 * -

5745 (Av) . 85.14 * -
Horizontal

11490 (Pk) 50.46 68.23 -17.77
11490 (Av) 38.19 68.23 -30.04
17235 (Pk) 55.45 68.23 -12.78
17235 (Av) 42.80 68.23 -25.43
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5825

5825 (Pk) 103.88 * -
5825 (Av) 94.06 * -

5850 (Pk) 51.55 78.2 -26.65
11650 (Av) 42.48 68.23 -25.75
17475 (Pk) 55.16 68.23 -13.07
17475 (Av) 42.94 68.23 -25.29
5825 (Pk) 95.49 * -

5825 (Av) 86.01 * -

5850 (Pk) 43.79 78.2 -34.41
5860 (Pk) Horizontal 43.30 78.2 -34.90
11650 (Pk) 51.08 68.23 -17.15
11650 (Av) 38.29 68.23 -29.94
17475 (Pk) 55.01 68.23 -13.22
17475 (Av) 42.98 68.23 -25.25

The testing is performed for 802.11ac _ VHT 20MHz, 802.11ac _ VHT 80MHz MCS 0 & MCS 7 but not reported
here, only the MCS 0 reported as a worst case senario
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Worst case emissions for restricted band of operation
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Worst case emissions for Spurious radiated emissions above 1GHz

Data rate: 6Mbps

Channel Frequency: 5180MHz
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9 Frequency Stability

Result

Test Specification
Test Method

Port of testing

Requirement

Test Method:

Pass

FCC part 15 Subpart C 15.407 (g) / RSS Gen Issue 5,
Section 8.11

Subclause 6.8.1 of ANSI C63.10

Antenna port

Manufacturers of U-NIlI devices are responsible for
ensuring frequency stability such that an emission is
maintained within the band of operation under all
conditions of normal operation as specified in the users
manual

EUT

Temprature Chamber

Test Condition:
Normal Test Condition:

Temperature (Norm) = + 25 °C

KDB Guidelines applied:

Spectrum
10 dB attenuator Analyzer
Voltage = 5.0V DC Relative humidity: 62%

Measurements were made as per section 3 in KDB 789033 D02 General UNII Test Procedures New Rules v02r01
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Test results:

Channel Temperature Frequency deviation for different time interval .
Frequency (MHz) Limit
(MHz)
(°C) OMin 2Min 5Min 10Min
0 1.57 -1.50 0.06 -1.83
5180 25 -2.06 -1.47 1.89 -1.98
35 -1.2 2.14 -0.91 -0.43
0 -2.07 -0.47 0.88 -1.75 o
5240 25 13 2.04 0.75 143 ri;”;iﬂf;dd:rz
35 2.57 -1.07 0.76 -0.83 maintained
0 25 -0.80 -1.98 -1.29 within the
5745 25 -1.97 162 -1.95 1.70 a“ttf)‘o”jed
35 1.13 -1.59 -0.82 -1.35 an
0 1.5 -0.90 2.97 -0.28
5825 25 -1.68 -1.56 -2.05 1.87
35 1.49 -2.55 -1.83 -1.04



http://www.tuv.com/

Produkte
Products

A TUVRheinland®

www.tuv.com

Prifbericht - Nr.:

Test Report No.:

Seite 139 143
ULR-TC568821300000034F Page 139 of 143

10 Conducted Spurious Emission test on AC Power Line

Result

Test Specification

Test Method

Testing Location

Pass

FCC Part 15 Section 15.207 / RSS Gen Issue 5 Section 8.8
ANSI C 63.10-2013

Screened room

Measurement Bandwidth : 9kHz

Frequency Range

Supply Voltage

Test Method

150kHz — 30MHz
110VAC,60Hz

Refer TEST METHODOLOGY

*Note: The product has tested with AC to DC adapter and Wireless Qi charger

Limits of section 15.207

Frequency of QP Limit AV Limit
emission
(MHz) (dBpv) (dBuVim)
0.15-0.5 66 — 56* 56 — 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency

Test Conditions:

Normal Temperature = +24°C Voltage (V norm) = 110V AC (Through AC to DC Adapter)

RH =64 %
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Test result:

Power: 110V 60HZ_LINE

Avg (Phase 1)

4 Level (Quasipeak) (Phase 1)
Level (Average) (Phase 1)

FCC/47 CFR Part 15 section 15.107 Class B - Average/
FCC/47 CFR Part 15 section 15.107 Class B - QPeak/
Peak (Phase 1)

100
dBuvV 90 |

80 |
70 |
60 |
50 |
40 |
30 |

20 | fMal -

-10

10 | o \V MWWMWWW

RNy

[
10M

150kHz M 30MHz
Frequency Line: Phase 1
Line Graph
Quasipeak (23)
Fr?&fzr;cy SR (ICIS\E) (dLIIBTil\t/) I\/éz:ag)ln Pos Meg;uermg RBW | Meas.Time |Comments Cor(:jeé:)t on
0.215 1 38.06 | 63.05 | -24.99 | Phase 1 1 9k 0.02 Pass 20.16
21.26465| 1 34.62 60 -25.38 | Phase 1 1 9k 0.02 Pass 20.14
0.1653 1 38.56 | 65.16 | -26.6 |Phase 1 1 9k 0.02 Pass 20.22
0.29535 1 31.3 | 60.41 | -29.11 | Phase 1 1 9k 0.02 Pass 20.06
0.3503 1 27.85 | 58.96 | -31.11 | Phase 1 1 9k 0.02 Pass 20.07
1.1863 1 23.61 56 -32.39 | Phase 1 1 9k 0.02 Pass 20.43
0.4315 1 24.4 | 57.25 | -32.85 | Phase 1 1 9k 0.02 Pass 20.08
0.2715 1 28.12 | 61.12 -33 [Phase 1 1 9k 0.02 Pass 20.09
0.33795 1 24.46 | 59.25 | -34.79 | Phase 1 1 9k 0.02 Pass 20.06
5.68075 1 24.6 60 -35.4 | Phase 1 1 9k 0.02 Pass 20.54
5.3592 1 23 60 -37 |Phase 1 1 9k 0.02 Pass 20.54
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Average (23)

e SR | o |t | MO pgs  |MEBSUIG Ry | eas Time|commentg O "
0.1653 1 22.29 | 55.16 | -32.87 | Phase 1 1 9k 0.02 Pass 20.22
0.215 1 17.61 | 53.05 | -35.44 | Phase 1 1 9k 0.02 Pass 20.16
0.2715 1 13.51 | 51.12 | -37.61 | Phase 1 1 9k 0.02 Pass 20.09

0.29535 1 20.33 | 50.41 | -30.08 | Phase 1 1 9k 0.02 Pass 20.06
0.33795 1 15.19 | 49.25 | -34.06 | Phase 1 1 9k 0.02 Pass 20.06
0.3503 1 15.93 | 48.96 | -33.03 | Phase 1 1 9k 0.02 Pass 20.07
0.4315 1 13.57 | 47.25 | -33.68 | Phase 1 1 9k 0.02 Pass 20.08
1.1863 1 12.09 46 -33.91 | Phase 1 1 9k 0.02 Pass 20.43
5.3592 1 17.01 50 -32.99 | Phase 1 1 9k 0.02 Pass 20.54
5.68075 1 17.42 50 -32.58 | Phase 1 1 9k 0.02 Pass 20.54
21.26465| 1 27.9 50 -22.1 | Phase 1 1 9k 0.02 Pass 20.14
Line Table

Power: 110V60HZ_NEUTRAL

FCC/47 CFR Part 15 section 15.107 Class B - Average/
FCC/47 CFR Part 15 section 15.107 Class B - QPeak/
Peak (Neutral)

Avg (Neutral)

‘ Level (Quasipeak) (Neutral)

Level (Average) (Neutral)
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Quasipeak (23)

Fr?&uHle)\cy SR (Id_g\:ﬁ/l) (clj'érzl\t/) M(Zg)m Pos Metairsnuerlng RBW | Meas.Time |Comments Cor(:jeé:)t on
0.29665 2 39.24 | 60.3 | -21.06 | Neutral 1 9k 0.02 Pass 19.96
0.15675 2 39.99 | 65.57 | -25.58 | Neutral 1 9k 0.02 Pass 20.3
0.16805 2 38.24 | 64.96 | -26.72 | Neutral 1 9k 0.02 Pass 20.27
0.1795 2 37.25 | 64.58 | -27.33 | Neutral 1 9k 0.02 Pass 20.24
0.1916 2 36.02 | 64.04 | -28.01 | Neutral 1 9k 0.02 Pass 20.21
0.3442 2 29.58 | 59.06 | -29.47 | Neutral 1 9k 0.02 Pass 20.01
21.4065 2 30.08 60 -29.92 | Neutral 1 9k 0.02 Pass 20.43
0.2262 2 32.15 | 62.6 | -30.45 | Neutral 1 9k 0.02 Pass 20.13
0.41605 2 26.37 | 57.49 | -31.12 | Neutral 1 9k 0.02 Pass 20.12
0.39895 2 26.43 | 57.9 | -31.47 | Neutral 1 9k 0.02 Pass 20.09
1.15335 2 23.55 56 -32.45 | Neutral 1 9k 0.02 Pass 20.51
6.4893 2 20.28 60 -39.72 | Neuitral 1 9k 0.02 Pass 20.69
Average (23)

Fr((a'\leLlle;cy SR (gg\:i/l) ((;_IIBTll\% l\/izgg)ln Pos Me;lrsnt:erlng RBW | Meas.Time |Commentg Cor(:jeBc)t on
0.29665 2 26.41 | 50.3 | -23.89 | Neutral 1 9k 0.02 Pass 19.96
21.4065 2 23.85 50 -26.15 | Neutral 1 9k 0.02 Pass 20.43
0.3442 2 19.24 | 49.06 | -29.82 | Neutral 1 9k 0.02 Pass 20.01
0.41605 2 16.58 | 47.49 | -30.91 | Neutral 1 9k 0.02 Pass 20.12
0.39895 2 16.71 | 47.9 | -31.19 | Neutral 1 9k 0.02 Pass 20.09
0.15675 2 22.95 | 55.57 | -32.62 | Neutral 1 9k 0.02 Pass 20.3
0.16805 2 21.18 | 54.96 | -33.78 | Neutral 1 9k 0.02 Pass 20.27
0.1795 2 20.11 | 54.58 | -34.47 | Neutral 1 9k 0.02 Pass 20.24
1.15335 2 11.44 46 -34.56 | Neutral 1 9k 0.02 Pass 20.51
0.1916 2 19.27 | 54.04 | -34.76 | Neutral 1 9k 0.02 Pass 20.21
6.4893 2 14.7 50 -35.3 | Neutral 1 9k 0.02 Pass 20.69
0.2262 2 16.31 | 52.6 | -36.29 | Neutral 1 9k 0.02 Pass 20.13

Neutral Table
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11 LIST OF TABLES

Table 1: List of test and measurement instruments
Table 2: Instrument application Software versions

Table 3: Ratings and System Details as declared by the Client*

Table 4: Measurement Uncertainty
Table 5: List of Wi-Fi center Frequencies
Table 6: Undesirable emission limits
Table 7: Transmitter limits for Radiated emission

12 Power level used for testing

6Mbps HT20_MCS0 VHT40_MCSO0
5180 17 5180 16
5240 17 5240 16 5190 15
5260 17 5260 16 5230 15
5320 17 5320 16 5270 15
5500 17 5500 16 5510 15
5700 17 5700 16 5590 15
5745 17 5745 16 c670 5
5825 17 5825 16
54Mbps HT20_MCS7 5755 15

5180 17 5180 16 5795 15
5240 17 5240 16 VHT40_MCS9
5260 17 5260 16 5190 15
5320 17 5320 16 5230 "
5500 17 5500 16
5700 17 5700 16 5210 15
5745 16 5745 16 5510 15
5825 16 5825 16 5590 15

VHT20_MCS0 HT40_MCS0 5670 15
5180 16 5190 15 5755 15
5240 16 :zjg 12 5705 15
2223 12 5510 15 ac_VHT80_MCS0
5500 16 5590 15 5210 14
5700 16 5670 15 5290 14
5745 16 5755 15 5530 "
5825 16 5795 15

VHT20_MCS8 HT40_MCS7 5690 14
5180 15 5190 15 5755 14
5240 15 5230 15 ac_VHT80_MCS9
5260 15 5270 15 5210 14
5320 15 5510 15 5290 M
5500 15 5590 15
5700 15 5670 15 5530 14
5745 15 5755 15 5690 14
5825 15 5795 15 5755 14

*»**END OF TEST REPORT***
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