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FIH CO., LTD.

No.4, Minsheng St., Tu-Cheng Dist., New Taipei City 23679,
Taiwan

FIH CO., LTD.
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FIH

FSNO21VA

N/A
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March 30, 2022

April 27, 2022~June 29, 2022
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Jay Lin

The above equipment was tested by SGS Taiwan Ltd. Central RF Lab The test data, data
evaluation, test procedures, and equipment configurations shown in this report were made in
accordance with the procedures given in ANSI C63.10:2013 and the energy emitted by the
sample EUT comply with FCC rule part §15.407.

The results of this report relate only to the sample identified in this report.
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1 GENERAL INFORMATION

1.1 Product Description

Product Name: Internet Gateway

Brand Name: FIH

Model No.: FSNO21VA

Model Difference: N/A

Hardware Version: 1.0

Firmware Version: V0.15A_1KUS
Communication Mode |IP Based (Load Based)
EUT Series No.: PJ223099110

Power Supply: 12Vdc from AC/DC Adapter

1.2 DFS Firmware version:

root B0penHrt : /# versions

odel=NIS
softuare version=NIS-0150-0-1KUS-B01
OH node l=1KUS

build nunber=B01
arduare version=3.0
HHC Info=SAHSUNG eHHC SGB
rror Hessage= Non
=0K
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1.3 FCC WLAN 5GHz:

Avg. Power | Modulation

Wi-Fi Frequency Range Channels (@Bm) | Technology
of 5180~5240 4 26.03 OFDM
n_HT/ 5260~5320 4 22.47 OFDMA
ac_VHT/

ax_HE 5500~5720 12 21.93 OFDMA
20M

5745-5850 5 29.94 OFDM

5190~5230 2 25.32 OFDMA

n_HT
ac_VHT/ 5270~5310 2 23.94 OFDM

ax_HE -
1OM 5510~5710 6 23.92 OFDM

9755-5795 2 25.32 OFDMA

5210 1 23.89 OFDMA

ac_VHT/ 5290 1 23.91 OFDMA
ax_HE
80M 5530~5690 3 23.95 OFDMA

o775 1 21.92 OFDM

ac_VHT/ 5250 1 23.94 OFDM
ax_HE
160M 5570 1 21.85 OFDMA
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1.3.1 TPC Power Results

802.11a_ch1
cH Frequency Data Avg. POWER (dBm) J[?;‘:I;{
(MHz) Rate Cho Ch1 Ch2 Ch3 (dBm)
16 5180 6 12.8 1334 | 1277 | 1313 19.30
44 5220 6 1287 | 1344 | 1279 | 1316 19.36
48 5240 B 1283 | 1337 12.7 13.05 19.23
52 5260 6 3.86 9.35 875 9.12 15.31
60 5300 B 8.37 8.95 .01 8.63 1479
B4 5320 B 9.28 9.99 8.99 974 15.80
100 5500 6 7.8 8.42 7.56 8.08 14.31
116 5530 B 7.94 8.34 77 8.15 14.32
140 5700 6 3.43 878 8.19 8.49 1476
144 5720(U-NIl 2C) 6 713 7.50 5.98 7.36 13.55
144 5720 (U-MIl 3) 6 233 2,63 214 270 8.73
149 5745 6 1720 | 1775 | 17.00 | 1761 2373
157 5735 6 17.36 | 17.86 | 1716 | 17.68 23.81
165 5625 6 1742 | 17.86 | 17.27 177 23.85
169 5345 B 1737 | 17.81 | 1726 | 17.69 23.82
173 5865 6 17.3 1772 | 1723 | 1764 2376
177 5885 B 17.41 | 17.84 17.2 17.67 23.82
802.11n_HT20_MIMO
cH Frequency Data Avg. POWER (dBm]) [I[?UT-;,:I;{
(MHz) Rate cho ch1 Ch2 ch3 (dBm)
36 5180 MCS24 1197 | 1244 | 1173 | 1219 15.19
44 5220 MCS24 1346 | 1401 | 1328 | 1374 19.73
43 5240 MCS24 1322 | 1383 | 1311 | 1352 19.53
52 5260 MCS24 9.65 10.07 9.18 9.1 15.79
A0 5300 MCS24 9.06 9.55 8.64 9.22 15.23
64 5320 MCS24 9.48 10.02 9.19 976 15.72
100 5500 Mcs24 8.34 9.1 8.25 8.7 14.71
116 5530 MCS24 9.05 9.46 8.63 9.1g 15.19
140 5700 MCS24 5.99 9.44 875 9.27 15.22
144 5720(U-NI 2C) MC324 781 828 743 8.05 14.01
144 5720 (U-MNII3) MC324 323 383 293 347 9.48
149 5745 MCS24 1337 | 1394 | 1325 13.8 19.70
157 5785 MCS24 1338 | 1399 | 1325 | 1377 19.71
165 5825 MCS24 1351 | 14.02 | 1326 | 13.83 19.76
169 5845 MCS0 1742 | 17.91 | 1718 | 17.61 23.64
173 5865 MCS0 1746 | 17.91 | 1719 | 1768 2367
177 5885 MCS0 1739 | 17.86 17.1 17.58 23.59
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802.11ac_VHT20_MIMO

Frequency Data Avg. POWER (dBm) TOTAL
CH (MHz) Rate POWER
cho | cm chz | ch3 (dBm)
36 5180 MCS0 11.88 1254 117 1227 18.21
44 5220 MCS0 13.6 1417 13.27 137 19.80
48 5240 MCS0 13.68 14.36 13.37 13.87 19.93
LY 260 MCS0 976 1017 924 0.88 15.87
60 5300 MC30 9.05 9.63 8.79 9 36 15.32
64 5320 MCS0 9.63 1011 9.2 9.79 15.79
100 5500 MC=0 843 914 8.29 888 14.80
116 5580 MCS0 9.05 0.48 8.73 9.29 15.25
140 5700 MC30 9.03 9.4a7 8.81 9.36 15.20
144 5T20{U-MII 2C) MCS0 7.85 8.36 7.61 8.08 14.09
144 5720 (U-NIl 3) MCs0 3.21 3.98 299 355 956
149 745 MCS0 134 1413 13.3 13.89 19.79
157 5785 MC30 135 1417 1327 13.86 19.81
165 5825 MCS0 13.53 1418 13.33 13.93 19.85
169 5845 MCS0 17.53 18.07 1727 1773 23768
173 5a65 MCS0 17.62 18.08 17.41 17.78 23.83
177 5885 MCS0 17.49 18.02 17.25 17.7 23.72
802.11n HT40 MIMO
Frequency Data Avg. POWER (dBm) TOTAL
CH (MHz) Rate POWER
cho cm Chz2 ch3 (dBm)
38 5190 MCs24 9.15 9.51 8.82 9.35 15.40
46 5230 MCs24 1258 13.26 12.38 12497 18.97
B4 5270 MCs24 11.44 12.02 1.3 11.69 17.78
62 5310 MCs24 11.36 11.94 11.27 11.68 1773
102 5510 MCs24 8.92 954 8.79 9.21 15.29
110 5550 MCs24 11.34 11.89 11.16 11.63 17.68
134 5670 MCs24 114 12.04 11.28 11.71 17.78
142 ST10(U-MII 2C) MCS24 11.38 11.98 11.28 11.74 17.76
142 5710 (U-NI 3) MCs24 280 311 242 279 8.85
181 5755 MCS24 12.44 12.9 12.34 1279 18.79
158 5795 MCS524 12.48 12.87 12.31 1277 18.78
167 5835 MCS24 16.4 16.8 16.4 16.59 2271
175 5875 MCS524 16.42 16.78 16.28 16.62 2269
802.11ac VHT40 MIMO
Frequency Data Avg. POWER (dBm) TOTAL
CH (MH2) Rate POWER
Cho ch1 Ch2 Ch3 (dBm)
38 5190 MCS0 9.28 9.85 9.04 9.54 15.60
46 5230 MCS0 1273 13.39 12.47 13 19.07
54 5270 MCS0 11.48 121 11.28 11.82 17.84
62 5310 MCE0 11.47 12.02 11.07 11.74 1775
102 5510 MCE0 912 973 876 9.4 1543
110 5550 MCE0 11.44 11.96 11.14 11.72 1774
134 BET0 MCE0 11.57 12.05 11.25 11.72 17.82
142 ST10(U-NII 2C) MCE0 11.43 12.04 11.31 11.70 17.71
142 5710 (U-MIl 3) MCE0 271 3.25 254 294 8.95
151 5755 MCE0 12.64 13.28 12.59 13.03 19.06
159 5795 MC30 12.68 13.34 12.45 12.98 19.04
167 5835 MCS24 16.42 17.01 16.26 16.65 2276
175 5875 MCs24 16.47 17.03 16.3 16.76 2281
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802.11ac_VHTBO_MIMO

Frequency Data Avg. POWER (dBm) TOTAL

CH (MHz) Rate POWER
cho | cnt ch2 | o3 | (ggm)
42 5210 MCS0 10.47 11.09 10.19 10.68 16.78
58 5290 MCS0 11.43 12.09 11.35 11.68 17.81
106 5530 MCS0 9.98 10.62 987 10.23 16.35
122 5610 MCS0 11.36 11.86 11.22 11.68 17.70
138 5EA0(U-NII 2C) MC30 11.18 11.79 11.13 11.44 17.55
138 5690 (U-MI 3) MC30 -0.04 0.35 -0.45 -0.13 6.10
155 5775 MC30 9.48 10.06 9.3 9.8 15.83
171 5855 MC30 13.98 14.65 13.77 14.32 20.36

802.11ac VHT160 MIMO

Frequency Data Avg. POWER (dBm) TOTAL

CH (MHz) Rate POWER
cho | cht | cn2z | ch3 | (ggm)

50 5250 MCS0 11.56 12.22 11.32 11.75 17.81
114 5570 MCs0 6.72 7.38 6.34 7.06 1293
161 5815 MCS0 11.45 1214 11.26 11.63 17.72
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802.11ax_HE20_ MIMO

Frequency Data RU Avg. POWER (dBm) TOTAL
CH (MHz) Rate config. POWER
cho | cm | chz | ch3 | (ggm)
MCS0 full 12.79 13.58 12.65 13.11 19.16
36 5180 MCS0 26/0 10.04 10.78 9.8 104 16.38
MCS0 52037 12.49 13.07 12.28 12.8 18.78
MCS0 106/53 11.96 12.58 11.65 12.22 18.22
44 5220 MCS0 full 12.88 13.47 12.65 13.25 19.18
48 5240 MCS0 full 12.79 13.47 12.69 13.18 19.15
52 5260 MCS0 full 988 106 a7 10.32 16.27
B0 5300 MCS0 full 9.49 1017 9.34 9.8 15.82
MCS0 full 9.97 10.8 9.3 10.32 16.35
MCS0 26/8 .43 G .28 564 1170
64 9320 MCS0 52040 5.51 6.03 5.35 565 1175
MC30 | 106/54 744 812 7.29 7.67 1375
MCS0 full 3.94 9.49 8.76 9.24 1522
MCS0 26/0 3.98 4.42 3.68 413 1017
100 5500 MCS0 52137 3.81 437 353 403 10.05
MCS0 106/53 6.37 6.86 6.23 6.61 1263
116 5580 MCS0 full 8.82 954 877 0.28 15.25
MCS0 full 9.53 1013 9.38 9.8 15.83
MCS0 26/8 3.95 453 3.84 415 10,23
140 5700 MCS0 52/40 3.94 4.44 372 4.09 1016
MCS0 106/54 7.58 8.07 7.41 7.81 1383
144 S5720(U-NIl 2C) | MCS0 full 7.95 8.55 7.87 8.41 14.31
144 5720 (U-NIl 3) MCS0 full 3.61 4.09 345389 | 3.96582 980
MCS0 full 13.03 13.7 12.81 13.34 19.34
MCS0 26/0 13 13.68 12.78 13.3 19.31
149 9745 MCS0 52037 12.87 13.64 12.68 13.25 1923
MC30 | 106/53 12.84 13.62 12.76 13.29 18.27
157 5785 MCS0 full 13.08 13.6 12.86 13.35 19.34
MCS0 full 12.83 13.44 12.66 13.28 1917
MCS0 26/8 12.74 13.45 12.68 13.2 1914
169 9823 MCS0 52040 12.71 13.4 12.63 13.24 1912
MC30 | 106/54 12 69 13.36 12.64 13.14 18.08
MCS0 full 17.59 18.1 17.46 17.79 23.85
MCS0 26/0 17.5 18.05 17.43 1707 23.80
169 5645 MCS0 52037 17.49 17.93 17.31 17.6 2370
MCS0 106/53 17.49 17.95 17.3 17.69 2372
173 5865 MCS0 full 17.56 18.01 17.3 17.71 2376
MCS0 full 17.5 18.04 17.36 17.76 2378
MCS0 26/8 17.44 17.9 17.3 17.68 23.69
177 5685 MCS0 5240 17.39 17.81 17.24 17.64 2363
MCS0 106/54 17.39 17.93 17.32 17.66 2369
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802.11ax_HE40 MIMO

Frequency Data RU Avg. POWER (dBm) TOTAL
CH i Rt f. POWER
(MHz) ate | config- |\ chg | cm1 | chz | cn3 | (aBm)
28 100 MCSO | full | 1067 | 112 | 1023 | 1075 | 1677
MCSO | 242/81 | 102 | 1087 | 98 | 1041 | 1643
46 5230 MCSO | full | 1282 | 1371 | 1276 | 1226 | 19.22
54 5270 MCSO | ful | 1149 | 123 | 113 | 1173 | 17.79
o 2310 MCSO | ful 115 | 1224 | 1133 | 1183 | 1781
MCSD | 242/62 | 113 | 1221 | 112 | 1167 | 17.68
MCSO0 | ful 93 0.88 9 958 | 1552
102 2910 MCS0 | 242561 | 6.1 572 | 588 | 641 12.36
110 5550 MCSD | ful | 1149 | 1214 | 1138 | 1185 | 17.72
MCSO | full | 1159 | 1212 | 1136 | 1173 | 17.78
134 2670 MCSO | 242/62 | 856 | 017 | 837 | 879 | 1480
142 | 5710(U-NI2C) | MCS0 | full | 1151 | 1220 | 1131 | 1174 | 17.07
142 | 5710 (U-NI3) | MCSO [ ful 311 | 285 | 206 | 328 933
. s7ee MCSO | full | 1296 | 1372 | 1267 | 132 | 19.22
MCSO | 242/81 | 13 | 1357 | 1276 | 1307 | 1918
MCS0 | ful | 1284 | 1379 | 1272 | 1318 | 1922
159 5795
MCS0 | 242/62 | 1277 | 1378 | 1264 | 1315 | 1918
MCSO0 | ful
o7 . ] 1668 | 1624 | 1645 | 16.83 | 2262
MCSO0 | 242/61 | 1657 | 1619 | 1634 | 1672 | 2253
MCSO0 | ful 166 | 1718 | 1644 | 1671 | 22.81
175 5775
MCS0 | 242/62 | 1656 | 17.07 | 1636 | 1669 | 2275

802.11ax_HEBO MIMO

Frequency Data RU Avg. POWER (dBm) TOTAL
CH (MHz) Rate config POWER
. Cho Ch1 Ch2 Ch3 (dBm)
42 5210 MCS0 full 11.39 12.2 11.2 11.75 17.76
MCS0 | 484/65 7.54 8.15 7.27 7.69 13.78
55 5590 MCS0 full 11.61 122 11.33 11.76 17.84
MCS0 | 484/66 11.45 12 11.24 11.69 17.71
MCS0 full 9.64 10.24 9.42 10.08 15.96
106 5530 MCS0 | 484/65 | 56 514 | 528 | 569 | 1179
197 5610 MCS0 full 11.57 12.14 11.43 11.84 17.86
MCS0 | 484/66 11.47 12.06 11.26 11.64 17.72
138 S5690(U-NIl 2C)y | MCS0 full 11.21 11.871 11.06 11.40 17 .48
138 5690 (U-MIl 3y | MCs0 full -0.07 0.61 -0.26 0.16 §.22
MCS0 full 9.45 10.03 9.24 9.64 15.71
155 5775 MCS0 | 484/65 9.43 10.02 9.23 957 1568
MC30 | 484/66 9.48 10.08 9.23 9.69 15.74
MCS0 full 16.56 17.13 16.29 16.73 2279
171 5855 MCS0 | 484/65 | 16.48 17.11 16.27 16.64 2274

MCS0 | 484/66 | 1646 17.01 16.24 16.61 22.69

802.11ax_HE1&60 MIMOQ

Frequency Data RU Avg. POWER (dBm) TOTAL
CH (MHz) Rate config POWER
* | Cho ch1 ch2 Ch3 (dBm)
MCS0 full 11.54 1202 11.46 11.64 17 .86
50 5250 MCS0 | 996/67 5.96 6.5 578 6.21 12.31
MC30 |Q996/S67| 5.88 .43 678 §.2 1227
MCS0 full 9.33 10.01 9.13 9.68 15.74
114 5570 MC30 | 996/67 4.48 481 4.43 4 57 1077
MCS0 [096/SET 498 54 473 Ly P 11.26
MCS0 full 11.1 11.57 10.93 11.21 17.40
163 5815 MCS0 | 00B/67T 6.09 6.44 5.93 6.18 12 36
MCS0 |006/SET g G.39 5.83 6.14 12.31
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1.4 Antenna Designation

Antenna Freq Peak Directional

Tvoe (MHé) Antenna Gain
P Gain (dBi) (dBi)
5150~5250 -1.04 4.29
5250~5350 -1.10 473

Dipole
5475~5725 -1.44 4.99
5725~5850 -1.35 4.88
5150~5250 -2.84 4.29
5250~5350 -1.34 473

Dipole
5475~5725 -0.72 4.99
5725~5850 -1.31 4.88
5150~5250 -1.68 4.29
5250~5350 -1.49 4.73

Dipole
5475~5725 -1.54 4.99
5725~5850 -1.59 4.88
5150~5250 -1.46 4.29
5250~5350 -1.22 473

Dipole
5475~5725 -0.47 4.99
5725~5850 -0.36 4.88

Note:
1. Pre-scanned was done on the above antennas, measurements were demonstrated by using
the antenna with the lowest gain as worst case scenarios.
2. Antenna information is provided by the applicant.
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1.5 Test Methodology of Applied Standards

FCC Part 15, Subpart E §15.407
FCC KDB 905462 D02 UNIlI DFS Compliance Procedures New Rules v02
1.6 Test Facility

FCC Designa- IC CAB

Laboratory Test Site Address Test Site Name tion number identifier

SAC 1
SAC 3
Conduction 1
No.134, Wu Kung Road, New Taipei Conducted 1
Industrial Park, Wuku District, New Conducted 2 TWO0027

Taipei City, Taiwan. Conducted 3
Conducted 4
Conducted 5

. Conducted 6
SGS Taiwan Ltd. Conduction C

Central RF Lab. TW3702

SACC
(TAF code 3702) SACD

SAC G
Conducted A
Conducted B TW0028
Conducted C
Conducted D
Conducted E
Conducted F
Conducted G

No.2, Keji 1st Rd., Guishan District,
Taoyuan City, Taiwan 333

Note: Test site name is remarked on the equipment list in each section of this report as an indica-
tion where measurements occurred in specific test site and address.

1.7  Special Accessories
There are no special accessories used while test was conducted.

1.8 Equipment Modifications
There was no modification incorporated into the EUT.
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2 SUMMARY OF TEST RESULT

FCC and ISED Rules Description Of Test Result

§15.407(h)
FCC KDB 905462 D02 TPC and DFS Measurement Compliant

3 MEASUREMENT UNCERTAINTY

Test Items Uncertainty
TPC and DFS Measurement +/- 0.88 Hz
Temperature +/- 0.4 °C

Humidity +/- 3.5 %
DC / AC Power Source +/- 1 %

This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.

The conformity assessment statement in this report is based solely on the test results,
measurement uncertainty is excluded.
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4 TPC AND DFS MEASUREMENT

4.1 TPC Requirements

According to Part 15.407 (h)(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.

Result:
Yes, The EUT equipped with TPC function.

4.2 DFS: Standard Applicable

According to §15.407(h)(2) and FCC KDB 905462 D02 , Radar Detection Function of Dy-
namic Frequency Selection (DFS).

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 sys-
tems and to avoid co-channel operation with radar systems. Operators shall only use equip-
ment with a DFS mechanism that is turned on when operating in these bands. The device
must sense for radar signals at 100 percent of its emission bandwidth. The minimum DFS
detection threshold for devices with a maximum e.i.r.p. of 200 mW to 1 W is =64 dBm. For
devices that operate with less than 200 m\W e.i.r.p. and a power spectral density of less than
10 dBm in a 1 MHz band, the minimum detection threshold is —62 dBm. The detection
threshold is the received power averaged over 1 microsecond referenced to a 0 dBi an-
tenna. For the initial channel setting, the manufacturers shall be permitted to provide for ei-
ther random channel selection or manual channel selection.

(i) Operational Modes. The DFS requirement applies to the following operational modes:

(a) The requirement for channel availability check time applies in the master opera-
tional mode.

(b) The requirement for channel move time applies in both the master and slave
operational modes.

(i) Channel Availability Check Time. A U-NII device shall check if there is a radar system
already operating on the channel before it can initiate a transmission on a channel
and when it has to move to a new channel. The U-NII device may start using the
channel if no radar signal with a power level greater than the interference threshold
values listed in paragraph (h)(2) of this section, is detected within 60 seconds.

(i)  Channel Move Time. After a radar's presence is detected, all transmissions shall
cease on the operating channel within 10 seconds. Transmissions during this period
shall consist of normal traffic for a maximum of 200 ms after detection of the radar
signal. In addition, intermittent management and control signals can be sent during
the remaining time to facilitate vacating the operating channel.
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Non-occupancy Period. A channel that has been flagged as containing a radar system,

either by a channel availability check or in-service monitoring, is subject to a non-occupancy pe-
riod of at least 30 minutes. The non-occupancy period starts at the time when the radar system

is detected.
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5 APPLICABLE STANDARDS
Table 1: Applicability of DFS requirements prior to use of a channel

Operational Mode
Requirement
Master Client(without radar| Client(with radar
detection) detection)
Non-occupancy Period Yes Not required Yes
DFS Detection Threshold Yes Not required Yes
Channel Availability . ,
Check Time Yes Not required Not required
U-NIl Detection Band- Yes Not required Yes
width

Table 2: Applicability of DFS requirements during normal operation

Operational Mode
Requirement
Master Device or Client Client Without
with Radar Detection Radar Detection

DFS Detection Threshold Yes Not required

Cannel CI.osm.g Transmis- Yes Yes

sion time

Channel Move time Yes Yes

U-NII Detection Bandwidth Yes Not required
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Additional requirements
for devices with multiple Master Device or Client Client Without Radar
bandwidth mode with Radar Detection Detection

U-NII Detection Bandwidth
and Statistical Perfor-
mance Check
Channel Move Time and
Channel Closing Trans-
mission Time

All BW modes must be

tested Not required

Test using widest BW mode Test using the widest BW
available 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 in-
clude 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 fre-
quencies in each of the bonded 20 MHz channels and the channel center frequency.

Table 3: Interference Threshold values, Master or Client incorporating In-Service Monitoring

. . Value
Maximum Transmit Power (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 power spectral

. . -64 dBm
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 ampli-
tude of the test transmission waveforms to account for variations in measurement equip-
ment. This will ensure that the test signal is at or above the detection threshold level to trig-
ger a DFS response.

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

tion 662911 DO1.
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Table 4: DFS Response requirement values

Parameter Value
Non-occupancy period Minimum 30 minutes
Channel Availability Check Time 60 seconds

10 seconds

Channel Move Time See Note 1.
200 milliseconds + an aggregate of 60
milliseconds over remaining 10 sec-
ond period.

See Notes 1 and 2.

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

Note 1: Channel Move Time and the Channel Closing Transmission Time should be per-
formed 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 remain-
der 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.

Channel Closing Transmission Time
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Radar Pulse PRI Number of Pulses Minimum Minimmm
Tvpe Width {usec) Percentage of | Number
{usec) Successful of
Detection Tnals
0 1 1428 18 See Note 1 See Note
1
1 1 Test A: 15 umque 10 60% 30
PRI values | 360 J
randomly selected | Roundup!, .
from the list of 23 19-10°
PRI values in | ‘ PRI,
Table 5a S
Test B: 15 umque
PRI values
randomly selected
within the range
of 518-3066 psec,
with a nunimum
merement of 1
psec, 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
Apggregate (Fadar Types 1-4) B0% 120
Note 1: Short Pulse Radar Type 0 should be used for the detection bandwidth test. channel move
tume, and channel closing time tests.

Long Pulse Radar

FEadar Pulse Chirp PRI Number Number Minimmim Minimum
Type Width Width (psec) of Pulses | of Bursts | Percentage of | Number of
(psec) (MHz) per Burst Suvccessful Trials
Detection
5 50-100 5-20 1000- 1-3 8-20 80% 30
2000
Frequency Hopping Radar
Radar | Pulse PRI Pulses | Hopping Hopping Minimum Minimum
Type | Width | (psec) per Bate Sequence Percentage of Number of
(psec) Hop (kHz) Length Successful Trials
{msec) Detection
] 1 333 9 0.333 300 T0% 30

The applicant of this given application confirms that information regarding the parame-
ters of the detected Radar Waveforms is not available to the end user.
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6 TEST SETUP

Setup for Master with injection at the Master

Radar Test
Signal Generator
Outpth
ATT 1008 2-Way
Splitter/ 2-Way UuUT
Combiner Splitter/ ‘_m__o
Corr)nbiner s (Master)
B
Spectrum :
Analyzer _ E
(with 10 dB internal Client
Attenuation) 0 o

Client

Splitter (network card)

Spectrum Analyzer
Splitter Splitter

Signal Generator

Splitter

EUT
(Master)

UART board
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7 TEST EQUIPMENT USED:
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Conducted Emission Test Site: Conducted A
EQUIPMENT TYPE MFR MODEL NUMBER SERIAL NUMBER LAST CAL. CAL DUE.
Signal Generator KEYSIGHT N5182B MY59100873 03/01/2022 02/28/2023
Spectrum Analyzer Keysight N9010B MY60240548 01/26/2022 01/25/2023
D icF
Test Software SGS Taiwan ynamlc' requency Ver. 21 N.C.R N.C.R
Selection Test
i N7607C Signal Studio
Test Software Keysight . Ver. 2.2.0.0 N.C.R N.C.R
for DFS Radar profiles
Attenuator Woken WRF53AYM2B7 RFO8 11/18/2021 11/17/2022
DC Block PASTERNACK PE8210 RF152 11/18/2021 11/17/2022
Power Divider .
splitter Titan TO510E2W118Q 22015159 03/30/2022 03/29/2023
Power Divider
Splitter Titan TO510E2W118Q 22015160 03/30/2022 03/29/2023
Power Divider .
splitter Titan TO510E2W118Q 22015161 03/30/2022 03/29/2023
Power Divider
";p”tt';’: Titan TO510E4W118Q 22015175 03/30/2022 03/29/2023
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8 DESCRIPTION OF EUT:

EUT operates over below frequency ranges.

UNII-Band
UNII-2A (5250-5350 MHz)

UNII-2C (5470-5725 MHz)

And is a Master device with radar detection and DFS capability

The EUT utilizes below architecture and nominal channel bandwidths.

802.11 20M 40M 80M 160M
a N/A N/A N/A
n N/A N/A
ac
ax

Timing plots are required with calculations demonstrating a minimum channel loading of approx-
imately 17% or greater.

The rated output power of the master unit is 223dBm(EIRP).therefore the required interference

threshold level is -64dBm.after correction for antenna gain and procedural adjustments, the re-
quired conducted threshold at the antenna port is -64dBm.

The rated output power of the master unit is <23 dBm(EIRP).therefore the required interference

threshold level is -62dBm.after correction for antenna gain and procedural adjustments, the re-
quired threshold at the antenna port is -62dBm.

DFS Detection Threshold (dBm) = -64 + G (dBi), for conducted test.

DFS Detection Threshold Minimum of Peak Antenna Gain Threshold for test
(dBm) (dBi) (dBm)
-64 -1.54 -65.54

While calibrate the path on antenna port of DFS test equipment (master), measurements equip-
ments (spectrum) is ensured to be 50 Ohms, and therefore verification on antenna gain meas-
urement can be ignored.

The EUT uses one transmitter/receiver chains and one receive only chain, each connected to
an antenna to perform radiated tests.

The Slave device associated with the EUT during these tests does not have radar detection ca-
pability.
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9 RADAR TYPE WAVEFORM CALIBRATION AT DFS DETECTION THESHOLD
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HE160_5570MHz_Radar_Type 3 HE160_5570MHz_Radar_Type 6
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