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A & & # : |Wireless LAN

A 8 [WL1TA

$f < & & : |5 Vdc (host equipment)

B % * | Wireless LAN

CCK, DQPSK, DBPSK for DSSS
2560QAM, 64QAM, 16QAM, QPSK, BPSK for OFDM

it ﬁ] # F : |Wireless LAN

802.11b: 11.0/ 5.5/ 2.0/ 1.0 Mbps

802.11g: 54.0/ 48.0/ 36.0/ 24.0/ 18.0/ 12.0/ 9.0/ 6.0 Mbps
802.11a: 54.0/ 48.0/ 36.0/ 24.0/ 18.0/ 12.0/ 9.0/ 6.0 Mbps
802.11n: up to 400. Mbps

802.11ac: up to 866.7 Mbps

i 9 F : |Wireless LAN

2.4 GHz: 2412 ~ 2472 MHz
5.0 GHz: 5180 ~ 5240 MHz, 5260 ~ 5320 MHz,
5500 ~ 5720 MHz, 5745 ~ 5825 MHz

# ¥ ¥ : |Wireless LAN

2.4 GHz:

802.11b, 802.11g, 802.11n (HT20): 13
802.11n (HT40): 9

5.0 GHz:

5180 ~ 5240 MHz

802.11a, 802.11n (HT20): 4
802.11n (HT40): 2

802.11ac (VHTS80): 1

5260 ~ 5320 MHz:

802.11a, 802.11n (HT20): 4
802.11n (HT40): 2

802.11ac (VHT80): 1

5500 ~ 5720 MHz:

802.11a, 802.11n (HT20): 12
802.11n (HT40): 6

802.11ac (VHTS80): 3

5745 ~ 5825 MHz:

802.11a, 802.11n (HT20): 5
802.11n (HT40): 2

802.11ac (VHTS80): 1
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Wireless LAN

2.4 GHz:

802.11b: 19.27 dBm

802.119: 22.40 dBm

802.11n (HT20): 22.37 dBm
802.11n (HT40): 22.36 dBm
5.0 GHz:

5180 ~ 5240 MHz:

802.11a: 15.82 dBm

802.11ac (VHT20): 15.82 dBm
802.11ac (VHT40): 14.87 dBm
802.11ac (VHT80): 13.79 dBm
5260 ~ 5320 MHz:

802.11a: 15.87 dBm

802.11ac (VHT?20): 15.83 dBm
802.11ac (VHT40): 14.87 dBm
802.11ac (VHT80): 13.86 dBm
5500 ~ 5720 MHz

802.11a: 15.89 dBm

802.11ac (VHT20): 15.87 dBm
802.11ac (VHT40): 14.84 dBm
802.11ac (VHT80): 13.86 dBm
5745 ~ 5825 MHz:

802.11a: 15.85 dBm

802.11ac (VHT20): 15.87 dBm
802.11ac (VHT40): 14.88 dBm
802.11ac (VHT80): 13.89 dBm

T M AN

py I R

&H

T

é 7" &R ﬁE 5

pe #

il
Lot Hiplg 2 s s

2Tx [ 2Rxz_ & & o

Modulation Mode Tx Function
802.11b 1TX
802.11g 2TX
802.11a 2TX

802.11n (HT20) 2TX
802.11n (HT40) 2TX
802.11ac (VHT20) 2TX
802.11ac (VHT40) 2TX
802.11ac (VHT80) 2TX

* The modulation and bandwidth are similar for 802.11n mode for HT20 / HT40 and 802.11ac mode for VHT20
/' VHTA4O0, therefore investigated worst case to representative mode in test report. (& ¥ 32 05" 52 :1.4)
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- : HE (dBi)
#3 (MHz) X M7 X M7 5 7 i £FI ,
Main | Aux.
2412 ~ 2462 -0.61 | -1.21
5180 ~ 5240 Panasonic 1.03 | 0.05
WLAN 5260 ~ 5320 PIFA WL17A Corporation | “PEX 1.17 | 0.26
5500 ~ 5720 P 2.70 | 0.23
5745 ~ 5825 1.55 | -0.43
3. B HRIR K R T 2 4B A SRR S 190527C33
4. P F LY o FpHE RS R ST IIRE N TR R R
£ RI7E P | % 5 | i
2412 ~ 2462 MHz
1GHz 1+ &) 802.11n (HT40): Ch 9, 11 802.11n (HT40): Ch 11
Hv 3w R 2 W 802.11n (HT40): Ch 11 802.11n (HT40): Ch 11
5180 ~ 5240 MHz, 5260 ~ 5320 MHz, 5500 ~ 5720 MHz & 5745 ~ 5825 MHz
1GHz 2+ g7 802.11n (HT40): Ch 102 802.11n (HT40): Ch 102
I 802.11n (HT40): Ch 102 802.11n (HT40): Ch 102

5. paR Y Bt 0 ARG ET PR RIZ o ORIEIR P o 11 DSSSH # H i {rOFDMR # H A B 7R
R RS ERSENELY -
6. s ARE P 0 BRERG TR AT
(1) TARGEFFPLRIGFFLE N 2E 7 R FFE > G E VR E RS RRE -
(2) Hrsb 45 54 & BB 1~230 16 2 BRI o
3 RIFEAR 1
1 |WLAN 2.4G + NB + Adapter
2 |WLAN 5G + NB + Adapter
TR EREAE ST R BT IR REEER N TR L s Rk B AR E A FREL R A
T Ao gt s e AR R R H BRI R o

WLAN 2.4 GHz WLAN 5 GHz
e T gy T gy
Report No.: RT190527C33A Page No. 10/ 75 Report Format Version: 6.1.4

Cancels and replaces the report no.: RT190527C33 dated on Jul. 04, 2019



1828,

BUREAU
VERITAS [

PR B Y S S e

2.4 GHz #¢ £

802.11b, 802.11g, 802.11n (HT20):
A A S
01 2412 08 2447
02 2417 09 2452
03 2422 10 2457
04 2427 11 2462
05 2432 12 2467
06 2437 13 2472
07 2442

802.11n (HT40):
g S g hoi
03 2422 08 2447
04 2427 09 2452
05 2432 10 2457
06 2437 11 2462
07 2442
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5 GHz #p £

802.11a, 802.11n (HT20):

3 % 2
s o o oy
36 5180 120 5600
40 5200 124 5620
44 5220 128 5640
48 5240 132 5660
52 5260 136 5680
56 5280 140 5700
60 5300 144 5720
64 5320 149 5745
100 5500 153 5765
104 5520 157 5785
108 5540 161 5805
112 5560 165 5825
116 5580

802.11n (HT40):
38 5190 118 5590
46 5230 126 5630
54 5270 134 5670
62 5310 142 5710
102 5510 151 5755
110 5550 159 5795

802.11ac (VHT80):

. . > .

L oy o o
42 5210 122 5610
58 5290 138 5690
106 5530 155 5775

Hml AfFEy e ap g

\“?{r
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No. Product Brand Model No. Serial No. FCC ID
1 Notebook Panasonic FZ-55 N/A N/A
No. Signal Cable Description Of The Above Support Units
1 [N/A
NOTE:
1. All power cords of the above support units are non shielded (1.8m).
2. Item 1 was provided by client.
23 RIFFHE
- 3
EUT
Notebook
(Power from host equipment)
*Test Table
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31 afek
> WLAN #5235 4

(1) @%2 i
R PE N BIEL R € M T TP RTRPE 2 238 TRGETF 2 U E FhoT

@ ¥4 & (dBuV)
# % (MH2) _
% & (Quasi-peak) I 35ig (Average)
0.15-0.5 66-56 (31) 56-46 (31)
0.5-5 56 46
5-30 60 50

(1) © SEAT S 2 B -

)

2

©)

$% 17+ 2,4000~2.4835 GHz band:

FPR BRI B 4EE R € Kt O TS HR G 3.10.15 &2 & fo R EAE A g B b2 = & 100 kHz
P g ST A A enbEt FARRT R P R ¢ F BB T 4 2 100 kHz pochddapat oo 2
FR BT (1) B S 2 B SRR 0 2R RR 20dB TR Y SR
@A SRR o (2) BN 0 310.12(1)(C) Bk BEH I F FRIE S S F 0 10 FEF 30
dB -

$% ¥+ 5,15~5.35 GHz %2 5.470~5.725 GHz 4 £

FEHE R A B R § N FIPE TSP 4741 &2 & K ¥ g 2§ ook w5t 5
(EIRP)<-27 dBm/MHz -

#F ¥+ 5,725~5.850 GHz #7 £

R FENEHEL R € M FIPE TR TR 4T42 &2 & Fo 4G A 5w 2t BMHZ oA
F oz g bt § 2 E 4 8 F (EIRP) <27 dBm/MHZz~15.6 dBM/MHz (12 #1423+ 5 4 2 4] &) 5 7
F AR B4 b 5 MHz~25 MHz » § »c% % {5 843 & 35 (EIRP)=15.6 dBm/MHz~10 dBm/MHz (12 &
BB 2 ) 5 o A B4 b 25 MHZ~75 MHZ » § »c % % i 3 & (EIRP) <10
dBM/MHz~-27 dBM/MHz (12 8144 3+ 5 4 s 2o *U4] f8) 5 #7F #F 4 B4 oh 275 MHZ 50 5 2 5 84 > 4
»c % o 45 574 K (EIRP)=-27 dBmM/MHz ; § MY T4 R 1 -

% 5.725~5.850 GHZz 4 fdf 172 % s 5 + > 10dBi 2. 3%k # > 106 # 3 % 2 p % {F * 3.10.1.5 %
b 514 % 5.725~5.850 GHZ #F £ 4k (T2 X A3 5 [ »0 %20 10dBi 2% # > 107 # 3% 2 p # ¥
% 3.10.1.5 F b s .
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U-NII
(5725-5850 MHz)
]
2
i
o)
T
o
o
w
Frequency (MHz)
B 1
BAGHZ M ™ 2 & &2 Fof o 8 2.8 20T o pboh o EA 2T B AR f5eE M R L 2.8
2R e
#E (Kl A) TR (RS 7)) RIEE(N 7))
0.009 - 0.490 (%) 2,400/3F 5 (+ #*) 300
0.490 (# 3)-1.705 (%) 24,000/34F & (+ #) 30
1.705(# 2)-30(* %) 30 30
30(%)-88(%) 100 3
88 (% 5)-216 (%) 150 3
216 (# %)-960 (%) 200 3
960 (# 5 )11t 500 3

(3) = #z R
TMRK D E B 2.2 HFR T2 L]
(4) = 3 F2 & &
B O > YRR Tl B R € S P T SRR 3.10.1.3 &2 473 §2 R4
(1) #% ¥ 2.400~2.4835 GHz # £ :
(A) BT H BB TR > HF b2 2 2w 3 X A28 6dBiv & A2:F 3dBi> S~ @ g5
P4 Bt K 1 dB o
(B) = amrs % g 542 5N (3 b PR S U B B ) RSB F BRI S R e B RS
TR
(@) 2ok g bt 5 gk o o o ST @B D Y R AU AR SR L e @ R 0
# £ 3.10.0.2 2 5 F U o do % AU AL F|H2 S 9 R F A28 6 dBi > £ 42:8 3dBiv e
BN U ERE R LA 2 e A F B R BT
(i) »» 37 E=10log(* L2 EAfep)+E AP B B2 2w R FE -
(i) = SLANF 2 @l b A+ H LA AL ZEM S o B F o) YK E -
(b) PP g 3 i A204R R &3 FAGEF > HF - AP TP S Q)% # F U E 4o S &
FER G F S R @ R 8 (@)L U - R RS A
fol Ep a7 57 400 (@) RfcBEH A F U@ 8dB e S v BHFE B H k() -
(€) #otipz = MEGKH v A F o P ELA)ZE Q) ELRET-
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f(A)i (B)?h » & % Azi6 6 dBi & w B ¥ 2 5% MpF > R ikA2E 6dBi X M v # ¥ dBi B E o %
B bt B SO E
(2) # i¥>> 5.15~5.25 GHz #7 £ :

(A) = b v r xé*kﬁesdwaan;wT%m& Ji 4238 6 dBi % s> w3 ¥ dBi 4
2oRERVEABERAAFE RS FNH TR - bk T e iAgB 30 AR A ht EIRP
o] ¥t & %2 21 dBm -

(B) B-x pakiEi ™ @ % AZiF 6dBI * w3 ¥ 2 F 5% AP kAL 6dBi % A v H F hdBi

T£oEERUERL Ii’%ﬁﬂ*ﬁ E B A B FAHDR o
(C) HH TN BB (TR * 1 @ % AZiB 23dBi = v H{ ¥ 2 4w 4% APF > L2426 23 dBi = M= w
HESABIRE  FRFVERABERIS I 2B AP IFERE AN BHBE T 3 R
Highii s 23t 2 5 SR gaBBEpE T
(D) - =44 % (Client Device)f it * : ¢ * 426 6 dBi > & 3 ¥ 2% 5 % 5 pF » i (2426 6 dB
ARG FAdBIRE FER AL @%‘r%] N EFEEASFHEDE -
(3) #% ¥+ 5.25~5.35 GHz ¥ 5.470~5.725 GHz #f £« :
R*ALBO6ABI > p H F 2 FH IR AL BE6dBI TR 2 HF P dBIRE EER VR BE
R S T
(4) # 17> 5.725~5.850 GHz # £ ©
(A) R ZNBEHEE TR 2% 3 o FRE6dBI 2 F 5 X 8> ¥ 4 ZHBRF O F B2 B
e
(B) 4 (A)* » & 7 4218 6 dBi + o 4 ¥ 2 % 5 = S > o ikALE 6 dBI % M- o4 E e dBi T X2
R S R S
(5) 6dB# %2 & &
(1) #% ¥ 2.400~2.4835 GHz #f £« :
i * Bz % Foe(digital modulation techniques) x stz M7 o5 b4 > R RL A BIEL B § X
7 E SR T PR 3.10.1.6 &2 % > 6dBHE T E Y kF 500 kHz -
(2) #% 7+ 5.725~5.850 GHz #7 £ :
RPFR T A B R g AP T SRR 475 2 %> 1 6dBH L 0 k$ 500 kHz -
(6) @ ¥dyiat 2 & &
(1) #% ¥ 2.4000~2.4835 GHz band:
PR T BHEL R g S F AP R TR 3.10.1.2 $ 2 R
BB REM LRI IW(E)T .
(2) #% i7** 5.15~5.25 GHz #f £
EPRF R B J e FOEPIE R ASHER 4731 &2 & 4
(A) = g TER P [ E PR TR E RS BB (T T Bk B Sl B L
W o
(B) #* =% ¥ (Client Device)d iF e * : % @ iy 4154 0 fi | ¥ &4 %25 250 MW
(3) ## ¥+ 5.25~5.35 GHz * 5.470~5.725 GHz #f fx:
IF%WK WHHHL R € M FIPE TR TR 4732 &2 R ﬁm B ] A
250 mW & 11 dBm+10log B (B ¥_26 dB % 447 % > ¥ = MHz)2 fi | ¥ -
(4) 3% ¥t 5.725~5.850 GHz #f £
FHR LN BIHL R A FIDE TR 4733 L R B BRI ]S B
1W -
(7) #FHFpR2LE R
(1) #% ¥+ 2.4000~2.4835 GHz band:
R TIENBIFLR M AP T PR 31016 2 R AR SR T~ 3kHz
AR o F PR ML S FH A LTLRRYER o F AR 8F AL (BM) 1 R
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% 3.10.1.3 2. = ;% %8 (K F AT B R L] @ o
(2) #% ¥+ 5.15~5.25 GHz #f £
BT A BREL R § M AP RETRE 4731 &2 & R
(A) &= M,& TR * [P EITR Y [EF TS NELHEE TR % AEie LMHZAEF ¢ B 3HE %
B -] & % 17 dBm -
@)HWT%%E@MmDamaﬁﬁ%*:&E@1MHvﬁ$ﬂﬁkﬂ$ﬁ%%&@¢%éﬁﬁll
dBm -
(3) #% ¥+ 5.25~5.35 GHz 2 5.470~5.725 GHz #f £:
Mﬁqnm DAL R N FIE TSP 4732 2 R R A HFHHEARA TR 1 MHzZ
HEF P o] & %2 11dBm o
(4) #% 1T+ 5.725 GHz~5.850 GHz #f f:
YRR LA BIEE R 6 M F R T S PANRE 4733 § 2 0% iz 500 KHZ AEF ¢ Ex
DR ] 3 %5 30dBm -
(8) # st F i 41(TPC) % # ji#7 5 E # (DFS) 2 & &
BRI TN GEL R § M FIE R R RRE 47712 477282 R .
o twh F 4] (TPC): 3% (£ 5.25~5.35 GHz £ 5.470~5.725 GHz #f £ ik  » B & & 3 3454 F 4o i o
XHELEI LG 6dB T35 EIRP 30 dBm i 4 © EIRP #43t 500 mW 2.k %% & & TPC # it °

i H4E 5 % 5 (DFS) © 4 173t 5.25~5.35 GHz 2 5.470~5.725 GHz #g & 2. %k B2 G A AR FEH T E W
BIF T2 s MR PR TAEFTR ZFERE > WAETE AR EHET PR T AT
(1) Boids i FE 45 chid R P HE

(A) &~ EIRP 3 200 MW~1W 2z ki » H i 4 FE & 0 R P HEE 5 -64 dBm -
(B) &= EIRP > 200 mW » @ 5 F 4% % & ] ”3& 10dBm/MHz 2 kW o H B E R FE R R
i 5 -62dBm -
(C) B+ EIRP i 200 MW » © 74 54528 % & 4 %5 & %3 10 dBM/MHz 2. 2% & » 2 B i
e R 5 -64 dBm -
(D) #* BRIFPHEE S LAH P 2 T8 fer 5o ¥ 20 0dBi % 45 S A% A i 4ok T b g
RN B
(2) # RN 1 B A FE 4B 2 RGE AT BRI RS
(A) HEE T ¥ It B PR 2 T % L B (TR o
(B) ﬁﬁsﬁﬁiiﬁ%ﬁ%ﬁ?i—%&&;’ WA F R R P TR o
@) HEFT T HBAFE XA R T AF - A2 9 F T kR SHRITATY
ooz m‘*ﬂ”\’*/ﬁﬁﬁv JF - 37 > 2 60 fR Lt BRI H F BB 2 PR
E EIUEPE o KA AT R it I o
(4) ﬁﬁiﬁﬁﬁéfﬁfﬂ- ERIE T i AR T AR O L g BB R 10 )P L o BRI
TEMELS YRR .’r:'v@ﬁ%”%f:&%?&? 200 E fyent K oo ¥ b B OE e d T A
Flapenpr P B3 > 0 Rz (TAEEE o
(5) 77 ik HR L - BMET Y B ARIRAY EARET FF S 2 A 20 FF 30 Ak
FEAEF IR o AT O H G F AL R F E kg o
(9) AT BERA L FIF F 2702 &K
EABFA R BIEL R § R F I DB 4773 $ LR RATRBER A S X 20
PR RGP - S (el WGP RBENP LA RTZAMED 2 BB LED o
(10) 4R T BHHL R & M F P TS PATRE 4.7.7.4 § 2 B3 W H % F adk (030 UNIEE L+ 2
BEAR AP BRI IR RS2 EWEZ LR AN R EFIENLENFE L R T LML AE
9@’515’%’”}‘”;53'F*f‘?’i“:;_pgpi\*t;‘_, ﬁg‘l*"ﬁ FoBRUN N S WRF TR G R T E
FROY 2R TEEREEFENS T B R AANS O AT AT T AR S P O FIRE Y
R R R E TR 0 E A AR B R R 4Rk o

(gr

4
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sﬂ?;u @ﬁ%’;‘,{%i;}'ﬁg f’r;ﬁﬁx Woe

12) Tk kBB 2R
RHFEFANGIFLR ¢ B FEHET

AUASVIRE 3B

f

PR 4 48 20 2
ThAERELE K-

EETEE S

(1) BEBITEH2Z 5B

(11) 2R PR BIHL F 6 17 F0HE T SRR 4775 $ 2 0% g p L j

2

B 5.20.2 § 2 A0 FE RPN D

7 % DFS # i i ik

E-)

¥R T ﬁ’i‘%

VRS & B v3F E(Maximum Permissible Exposure » MPE) iz #

3 THEHBR BHRR HERR L yapE
(MHz) (V/m) (A/m) (mW/cm?) (minutes)
0.3-3.0 614 1.63 *100 6
3-30 1842/t 4.89/f *900/f2 6
30 - 300 61.4 0.163 1.0 6
300 - 1,500 /300 6
1,500 - 100,000 5.0 6
l i T dExs FRA -
2 f RS > B = 0§ § A (MHZ) -
(2) — #4137 3412 &
L TARAR B R HEBR T iopE
(MHz) (V/m) (A/m) (mW/cm?) (minutes)
0.3-3.0 614 1.63 *100 30
3-30 1842/f 4.89/f *180/f2 30
30 - 300 27.5 0.073 1.0 30
300 - 1,500 f/1500 30
1,500 — 100,000 1.0 30

1Bt T BB TR

20 f AR

» B >t

T & #(MHz) -
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32 Wl T 2 AEF

n% ARFT R > ER AT TR AR A IR T LTI MRS M FEER RN
AOTIMER R A HR SRR E 2.8 2 YR -

AR 5 (7 #%)

5 (v #%)

A 5 (74 #%)

0.090~0.110

240.00~285.00

3332.0~3339.0

0.490~0.510

322.00~335.40

3345.8~3358.0

2.172~2.198

399.90~410.00

3500.0~4400.0

3.013~3.033

485.00~510.00

4500.0~5250.0

4.115~4.198

608.00~614.00

5350.0~5460.0

5.670~5.690

703.00~748.00

7250.0~7750.0

6.200~6.300

758.00~803.00

8025.0~8500.0

8.230~8.400

825.00~915.00

9000.0~9200.0

12.265~12.600

930.00~1240.0

9300.0~9500.0

13.340~13.430

1300.0~1427.0

10600~12700

14.965~15.020

1435.0~1626.5

13250~13400

16.700~16.755

1660.0~1785.0

14470~14500

19.965~20.020

1805.0~1880.0

15350~16200

25.500~25.700

1885.0~1900.0

17700~21400

37.475~38.275

1905.0~1985.0

22010~23120

73.500~75.400

2010.0~2025.0

23600~24000

108.00~138.00

2110.0~2170.0

31200~31800

149.90~150.05

2200.0~2300.0

36430~36500

156.70~156.90

2310.0~2390.0

38600 14+

162.01~167.17

2483.5~2900.0

167.72~173.20

3260.0~3267.0
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4 Fehgst2 £l
41 @R

FRLAFL 3L E R QiR

42 Ep2i

ETARE  HERFENOBA BN HE G REFITAL IRE o Bfc RE 3 EEY - £ 5 £ 360
Bowgd o ¥R e R sUSEE 1R 2 A AR U Nk X hig SR A o TR e B ERT o

PR A FRE- o
Note: ¥ 1 GHz 11} -3 45 s chiplid, #RlH»RIE* 15 4 B ehzt 2 B 4 &

CEE RS

Peak % RBW =1 MHz, VBW =3 MHz ;
Average

802.11b 7 RBW =1 MHz, VBW =10 Hz
802.11g » RBW =1 MHz, VBW =1 kHz
802.11n (HT20) & RBW =1 MHz, VBW = 3 kHz
802.11n (HT40) ¥ RBW =1 MHz, VBW = 3 kHz

k=L bl S
Below 1 GHz
Peak 3 RBW =120 kHz, VBW = 360 kHz ; Quasi-Peak 7 RBW = 120 kHz, VBW = 120 kHz

Above 1 GHz:
Peak i RBW =1 MHz, VBW =3 MHz ; Average > RBW =1 MHz, VBW = 3 kHz

Hv 3082 e
Peak 3 RBW =120 kHz, VBW = 360 kHz ; Quasi-Peak 3 RBW =120 kHz, VBW = 120 kHz

Report No.: RT190527C33A Page No. 20/ 75 Report Format Version: 6.1.4
Cancels and replaces the report no.: RT190527C33 dated on Jul. 04, 2019

VERITAS [




s
1%:
| A

1828

[veriTas N

43 EPRE

Description & . Date Of Due Date Of

Manufacturer il 1D, sl 1%, Calibration Calibration
Test Receiver N9O038A MY52260177 Aug. 20, 2018 | Aug. 19, 2019
Agilent Technologies
Spectrum Analyzer
SOUDE & SCHWARZ FSU43 101261 Apr. 15,2019 | Apr. 14, 2020
HORN Antenna 3117 00143293 Nov. 25, 2018 | Nov. 24, 2019
ETS-Lindgren
BILOG Antenna
CCHWARZBEGK VULB 9168 9168-616 Nov. 27, 2018 | Nov. 26, 2019
HORN Antenna
CCHWARZBECK BBHA 9170 9170-480 Nov. 25, 2018 | Nov. 24, 2019
Fixed Attenuator MDCS18N-10 | MDCSI8N-10-01 | Apr.15,2019 | Apr. 14,2020
Mini-Circuits
Loop Antenna EM-6879 269 Sep. 07, 2018 Sep. 06, 2019
Preamplifier 310N 187226 Jun. 18,2019 | Jun. 17, 2020
Agilent
i;?lir:tp"f'er 83017A MY39501357 Jun. 18,2019 | Jun. 17, 2020
Eﬁé’:‘p"f'er EMC 184045 980116 Oct. 12,2018 | Oct. 11, 2019
RE sianal cable Cable-CH1-01(RFC-S
ETS-EINDGREN 5D-FB MS-100-SMS-120+RF | Jun. 18,2019 | Jun. 17, 2020

C-SMS-100-SMS-400)

RF signal cable Cable-CH1-02(RFC-S
ETo LINDGREN 8D-FB MS.100-SMS-24) | Jun- 18,2019 | Jun. 17,2020
Boresight Antenna Fixture FBA-01 FBA-SIP01 NA NA
Software E3
BV ADT 8.130425b NA NA NA
Antenna Tower NA NA NA NA
MF
Turn Table
ME NA NA NA NA
Antenna Tower &Turn Table
Controller MF-7802 NA NA NA
MF
NOTE:

1. The calibration interval of the above test instruments is 12 or 24 months and the calibrations are traceable
to NML/ROC and NIST/USA.
2. The test was performed in HsinTien Chamber 1.
3. The horn antenna and preamplifier (model: 83017A) are used only for the measurement of emission
frequency above 1 GHz if tested.
4. The FCC Designation Number is TW0011. The number will be varied with the Lab location and scope as

attached.

5. The IC Site Registration No. is 7450I-1.

6. The following table is for the measurement uncertainty, which is calculated as per the document CISPR
16-4-2. This uncertainty represents an expanded uncertainty expressed at approximately the 95 %
confidence level using a coverage factor of k=2.

Measurement

Radiated emissions

Frequency Uncertainty
30 MHz ~ 200 MHz 2.0153 dB
200 MHz ~ 1000 MHz 2.0224 dB
1 GHz ~ 18 GHz 1.0121 dB
18 GHz ~ 40 GHz 1.94 dB
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<Frequency Range 9 kHz ~ 30 MHz>

i
“ITT ,
N T

Radio ahsorbing material ghielded Case

Ground Plane
Spectrum
\
s ]o 000
O O O Gy

<Frequency Range below 1 GHz>

Ant. Tower 1-4m
Variable
EUT& 3m

-
Support Unjts ' ' ,/
—¢—E]
Turn Table
/

80cmT
L

Ground Plane
Test Receiver
_'_I_I
O O O O
AMM"‘“ 0 0 0 &—p
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<Frequency Range above 1 GHz>

Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | =]
Turn Table Absorber s
g ———
1500} AMMAAAN
= l

Ground Plane

Test Receiver

N [

7

45 FRBR2ZPE

Hag 2 3t B o
2 % & Emission level (dBuVv/m) = # 23 & Raw Value (dBuV) +# it #]+ Correction Factor (dB/m)
445 & Margin(dB) = % % i& Emission level (dBuV/m)-*2+4] & Limit value (dBuV/m)

ERBEEFLTT -
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4.6.1 5kt

802.11n (HT40)

EUT Test Condition

Measurement Detail

Channel

Channel 9

Frequency Range

1 GHz ~ 25 GHz

Input Power

110 Vac, 60 Hz

Detector Function

Peak (PK)
Average (AV)

Environmental
Conditions

25 deg. C, 65 % RH

Tested By

Harry Hsueh

Horizontal

Level (dBuVim}

Date: 2019-07-30

105.0

75.0

FCCICLASS-B

60.0

FCCCLASS-B_AVG

45.0

15.0

1000

Vertical
120

5800. 10600.
Freguency (MHz)

Level (dBuV/m)

15400. 20200. 25000

Date: 2019-07-30

105.0

90.0

75.0

FCCICLASS B

60.0

FCC CLASS-B_AVG

45.0

30.0

%000

5800. 10600.
Frequency (MHz)

15400. 20200. 25000
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Antenna Polarity & Test Distance: Horizontal at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle
(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | ReMark
(dBuV/m)
2373.72 40.94 36.49 4.45 54 -13.06 128 338 Average
2373.72 52.4 47.95 4.45 74 -21.6 128 338 Peak
2452 90.63 86.03 4.6 128 338 Average
2452 98.42 93.82 4.6 128 338 Peak
2483.76 42.13 37.47 4.66 54 -11.87 128 338 Average
2483.76 58.38 53.72 4.66 74 -15.62 128 338 Peak
4904 40.04 29.9 10.14 54 -13.96 132 168 Average
4904 49.94 39.8 10.14 74 -24.06 132 168 Peak
Antenna Polarity & Test Distance: Vertical at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle
(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | REMark
(dBuV/m)
2386.5 40.68 36.19 4.49 54 -13.32 101 18 Average
2386.5 54.11 49.62 4.49 74 -19.89 101 18 Peak
2452 89.63 85.03 4.6 101 18 Average
2452 97.6 93 4.6 101 18 Peak
2483.6 42.74 38.08 4.66 54 -11.26 101 18 Average
2483.6 55.17 50.51 4.66 74 -18.83 101 18 Peak
4904 39.04 28.9 10.14 54 -14.96 173 195 Average
4904 48.11 37.97 10.14 74 -25.89 173 195 Peak
Remarks:

1. Emission Level = Read Level + Factor
Margin Value = Emission Level — Limit value
2. 2452 MHz: Fundamental Frequency.

3. The other emission levels were very low against the limit.
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EUT Test Condition Measurement Detail
Channel Channel 11 Frequency Range 1 GHz ~ 25 GHz
. Peak (PK
Input Power 110 Vac, 60 Hz Detector Function (PK)
Average (AV)
Environmental
o 25 deg. C, 65 % RH Tested By Harry Hsueh
Conditions
Horizontal
120 Level ([dBuV/m) Date: 2019-07-28
105.0
90.0
75.0 FCCICLASS-B
60.0
FCCCLASS-B_AVG
8
45.0 1
30.0
15.0
131{1{]{] 5800. 10600. 15400. 20200. 25000
Frequency (MHz)
Vertical
120 Level {dBuVim) Date: 2019-07-28
105.0
90.0
75.0 FCC.CLASS-B
60.0
FCC CLASS-B_AVG
8
45.0
30.0
15.0
01 000 5800. 10600. 15400. 20200. 25000
Frequency (MHz)
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Antenna Polarity & Test Distance: Horizontal at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle
(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | ReMark
(dBuV/m)
2369.76 41.14 36.69 4.45 54 -12.86 129 336 Average
2369.76 52.34 47.89 4.45 74 -21.66 129 336 Peak
2462 92.19 87.57 4.62 129 336 Average
2462 99.53 94.91 4.62 129 336 Peak
2483.6 52.6 47.94 4.66 54 -1.4 129 336 Average
2483.6 72.49 67.83 4.66 74 -1.51 129 336 Peak
4924 38.11 27.86 10.25 54 -15.89 122 165 Average
4924 48.2 37.95 10.25 74 -25.8 122 165 Peak
Antenna Polarity & Test Distance: Vertical at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle
(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | REMark
(dBuV/m)
2383.62 40.95 36.48 4.47 54 -13.05 101 18 Average
2383.62 51.72 47.25 4.47 74 -22.28 101 18 Peak
2462 87.32 82.7 4.62 101 18 Average
2462 94.67 90.05 4.62 101 18 Peak
2483.52 50.89 46.23 4.66 54 -3.11 101 18 Average
2483.52 70.14 65.48 4.66 74 -3.86 101 18 Peak
4924 38.82 28.57 10.25 54 -15.18 179 245 Average
4924 47.72 37.47 10.25 74 -26.28 179 245 Peak
Remarks:

1. Emission Level = Read Level + Factor
Margin Value = Emission Level — Limit value

2. 2462 MHz: Fundamental Frequency.

3. The other emission levels were very low against the limit.
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802.11n (HT40)

EUT Test Condition

Measurement Detail

Channel Channel 11 Frequency Range 30 MHz ~ 25 GHz
Above 1 GHz: Peak (PK)
Input Power 110 Vac, 60 Hz Detector Function & Average (AV)

Below 1 GHz: Peak (PK)
or Quasi-Peak (QP)

Environmental

o 25 deg. C, 65 % RH Tested B Harry Hsueh
Conditions 9 y y
Horizontal
120 Level (dBuV/im) Date: 2019-07-28
105.0
90.0
75.0 FCCCLASS-B
60.0
FCC CLA%S-B_AVG
45.0 8
30.0
1
15.0
039 5024. 10018. 15012. 20006. 25000
Frequency (MHz)
Vertical
120 Level ({dBuV/m) Date: 2019-07-28
105.0
90.0
75.0 FCCCLASS-B
60.0
FCC CLASS-B_AVG
45.0 8
30.0
1
15.0
0 30 5024, 10018. 15012, 20006, 25000
Frequency (MHz)
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Antenna Polarity & Test Distance: Horizontal at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle
(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | ReMark
(dBuV/m)

54.3 20.06 37.17 -17.11 40 -19.94 124 166 Peak
167.16 16.46 38.2 -21.74 435 -27.04 105 152 Peak
227.1 25.02 43.73 -18.71 46 -20.98 145 5 Peak
430.2 25.01 39.45 -14.44 46 -20.99 199 340 Peak
507.2 24.29 37.33 -13.04 46 -21.71 180 14 Peak
808.9 22.92 31.14 -8.22 46 -23.08 143 33 Peak
2350 31.71 26.83 4.88 54 -22.29 107 7 Average
2350 41.71 36.83 4.88 74 -32.29 107 7 Peak

Antenna Polarity & Test Distance: Vertical at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle
(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | REMark
(dBuV/m)

55.92 23.55 40.89 -17.34 40 -16.45 139 9 Peak
234.12 20.63 39.05 -18.42 46 -25.37 148 143 Peak
284.34 23.74 41.04 -17.3 46 -22.26 105 203 Peak
417.6 22.62 37.2 -14.58 46 -23.38 105 14 Peak

748 24.86 33.99 -9.13 46 -21.14 179 55 Peak
827.1 28.54 36.33 -7.79 46 -17.46 220 340 Peak
2278 34.06 29.38 4.68 54 -19.94 154 4 Average
2278 42.06 37.38 4.68 74 -31.94 154 4 Peak

Remarks:

1. Emission Level = Read Level + Factor

Margin Value = Emission Level — Limit value

2. The other emission levels were very low against the limit.
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9 kHz ~ 30 MHz Data:
The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not required
to be report.

30 MHz ~ 1 GHz Data:
802.11n (HT40)

EUT Test Condition Measurement Detail
Channel Channel 11 Frequency Range 30 MHz ~ 1 GHz
. Peak (PK) or
Input Power 110 Vac, 60 Hz Detector Function .( )
Quasi-Peak (QP)
Environmental
o 25 deg. C, 65 % RH Tested By Harry Hsueh
Conditions
Horizontal
20 Level {dBuVim) Date: 2019-07-28
T0.0
60.0
FCC|CLASS-B
50.0
40.0 —I
3
30.0 5
20.0 2 &
1 4
10.0
g 30 224, 418. 612. B806. 1000
Frequency (MHz)
Vertical
80 Level (dBuVim) Date: 2019-07-28
70.0
60.0
FCC|CLASS-B
50.0
40.0 —I
30.0
[i]
20.0| 5
4
o 3
10.0
0 30 224, 418. 612. B806. 1000
Frequency (MHz)
Report No.: RT190527C33A Page No. 30/75 Report Format Version: 6.1.4
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Antenna Polarity & Test Distance: Horizontal at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle

(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | ReMark

(dBuV/m)
64.56 15.11 34.34 -19.23 40 -24.89 135 201 Peak
160.41 26.46 48.46 -22 435 -17.04 195 333 Peak
231.42 28.68 47.18 -18.5 46 -17.32 167 151 Peak
416.2 14.68 29.29 -14.61 46 -31.32 167 243 Peak
640.9 20.08 30.94 -10.86 46 -25.92 133 24 Peak
762.7 18.89 27.85 -8.96 46 27.11 198 256 Peak

Antenna Polarity & Test Distance: Vertical at 3 m
Emission e
Frequency Read Level Factor Limit . Antenna Table Angle

(MHZ) Level (dBuv) @Bim) | @suvim) | MEINEB) | iohtem) | (Degree) | REMAK

(dBuV/m)
41.34 18.65 36.35 -17.7 40 -21.35 189 221 Peak
135.3 13.66 35.88 -22.22 435 -29.84 175 161 Peak
222.51 15.57 34.71 -19.14 46 -30.43 103 239 Peak
450.5 16.38 30.45 -14.07 46 -29.62 145 265 Peak
753.6 17.9 26.97 -9.07 46 -28.1 160 357 Peak
886.6 19.8 26.51 -6.71 46 -26.2 152 216 Peak

Remarks:

1. Emission Level = Read Level + Factor
Margin Value = Emission Level — Limit value
2. The other emission levels were very low against the limit.

4.7

EiRlE*HT
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b) &k T F R At il 8 sk i o
c) %Lﬁﬂﬁlﬂiﬂ FUE o
53 E£RRE
Description & Model No. Serial No. Date Of Calibration Dug Dat_e Of
Manufacturer Calibration
Power Meter ML2495A 1232002 Dec. 17, 2018 Dec. 16, 2019
Anritsu
POWAer:riseSsor MA2411B 1207325 Dec. 17, 2018 Dec. 16, 2019

Note:

1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable to
NML/ROC and NIST/USA.

2. The measurement uncertainty is 1.393 dB, which is calculated as per the document ETSI TR 100 028.
This uncertainty represents an expanded uncertainty expressed at approximately the 95 % confidence
level using a coverage factor of k=2.

3. Measurement Bandwidth of ML2495A is 65 MHz greater than 6 dB bandwidth of emission.

54  RIEEE

EUT | Power Sensor Power Meter
Attenuation Pad
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55 &£pRlE%%
% TR w5 BIFEP # 108 # 08 * 02 p
LRI ER 25 C £ B3> &R 60 % RH
Bl K Wayne Lin
802.11b
Frequency Peak Power Peak Power Limit :
Channel (MHz2) (MW) (dBm) (dBm) Pass / Fail
1 2412 83.368 19.21 30 Pass
6 2437 84.528 19.27 30 Pass
11 2462 83.56 19.22 30 Pass
12 2467 84.528 19.27 30 Pass
13 2472 82.985 19.19 30 Pass
802.11g
Frequency Peak Power (dBm) Vel Vel Limit Pass /
Channel MH Power Power dB Fail
(MHz) Chain 0 Chain 1 (mwW) | (dBm) (EIzim) a
1 2412 19.35 19.22 169.659 22.30 30 Pass
6 2437 19.42 19.36 173.796 22.40 30 Pass
11 2462 19.42 19.19 170.483 22.32 30 Pass
12 2467 19.17 19.15 164.828 22.17 30 Pass
13 2472 19.21 19.19 166.353 22.21 30 Pass
802.11n (HT20)
Frequency Peak Power (dBm) VeiE] JelE] Limit Pass /
Channel MH Power Power dB Fail
(MHz) Chain 0 Chain 1 (mw) | (dBm) (EIztm) a
1 2412 19.31 19.29 170.228 22.31 30 Pass
6 2437 19.19 19.16 165.399 22.19 30 Pass
11 2462 19.10 19.09 162.379 22.11 30 Pass
12 2467 19.21 19.18 166.162 22.21 30 Pass
13 2472 19.46 19.25 172.448 22.37 30 Pass

Report No.: RT190527C33A
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802.11n (HT40)
Frequency Peak Power (dBm) V! Vil Limit Pass /
Channel MH Power Power dB Fail
Chid Chain 0 Chain 1 mw) | @Bm) | @BM a
3 2422 19.21 19.20 166.544 | 22.22 30 Pass
6 2437 19.36 19.34 172.199 | 22.36 30 Pass
9 2452 19.10 19.08 162.193 | 22.10 30 Pass
10 2457 19.40 19.21 170.464 | 22.32 30 Pass
11 2462 16.29 16.01 82.462 19.16 30 Pass

56 EREBEHT

ypRIF RS R 0 M FAPE RS E TR L & o
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U-NIl R RFR e85
6 FrhFgst2 £ip
6.1 @*#FF
Rl 3 (AR e
X 5.15 GHz~5.25 GHz FAAEL 3L &5 QIR T
X] 5.25 GHz~5.35 GHz FAAEL 3L EE (2 (T
X 5.470 GHz~5.725 GHz FRAHEL 3L &5 (AR T
X 5.725 GHz~5.850 GHz FAAEL 3L &5 QIO AR T
6.2 &R
ERABET  RFRFENO08 K F L AL G %&T'Fttl'# TR AME T 3N EAE . £ 3 & 360
REH T e MU LF D Ak S 'la’% <R T S R BT A BT 2
EARIY RS TRE- K e
Note: $>t 1 GHz 11+ Bas i s eriplzd, FRIPRIE 15 4K F a2t 2 B d 5
CRERS
Peak 3 RBW =1 MHz, VBW =3 MHz ;
Average
802.11a 3 RBW =1 MHz, VBW =1 kHz
802.11n (HT20) 2 RBW =1 MHz, VBW =1 kHz
802.11n (HT40) & RBW =1 MHz, VBW = 3 kHz
802.11ac (VHT80) 4 RBW =1 MHz, VBW = 10 kHz
e -
Below 1 GHz
Peak 3 RBW =120 kHz, VBW = 360 kHz ; Quasi-Peak # RBW =120 kHz, VBW =120 kHz
Above 1 GHz:
Peak i RBW =1 MHz, VBW =3 MHz ; Average > RBW =1 MHz, VBW = 3 kHz
Hv 7 %82 ME
Peak 3 RBW =120 kHz, VBW = 360 kHz ; Quasi-Peak # RBW =120 kHz, VBW =120 kHz
6.3 ERIRE
4.3 &
6.4 RIEFE
4.4 &
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65 HHAR2IF
g2 B N4
X% & Emission level (dBuV/m) = # %3 & Raw Value (dBuV) +#& i+ #]+ Correction Factor (dB/m)
A% K Margin(dB) = % % & Emission level (dBuV/m)-*241] & Limit value (dBuV/m)
G ok o g S SO E R BT
Applicable To Limit
789033 D02 General UNII Test Procedure New Field Strength at 3 m
Rules v02r01 PK: 74 (dBuV/m) AV: 54 (dBpV/m)
» , . _ Equivalent Field
FIEIEF Applicable To EIRP Limit Strength at 3 m
5150~5250 MHz :}iﬁffﬁdp@ 4.7.4.1 &
5250~5350 MHz BT 4741 & PK: -27 (dBm/MHz) PK: 68.2 (dBuV/m)
5470~5725 MHz iiﬁtF—*ﬁ.gpa 474.1 &
PK: -27 (dBm/MHz) " PK: 68.2 (dBuVv/m) ™
Sen s PK: 10 (dBm/MHz) *2 PK: 105.2 (dBuV/m) *2
X | #iege 4.7.4.2 & . ) : )
PK: 27 (dBm/MHz) * PK: 122.2 (dBuV/m) ™
O] | #aRf 4747 & i 3.10.1.5 & ohgF e
“Ibeyond 75 MHz or more above of the band edge.
2 below the band edge increasing linearly to 10 dBm/MHz at 25 MHz above.
*8 below the band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above.
*from 5 MHz above or below the band edge increasing linearly to a level of 27 dBm/MHz at the band edge.

B o E e g st e AR s 2 2 N e
E=(30PG)¥2/d
E: AR R R T S HnE 0 i Vime
G: #F o MAPH 2 o i B2 Bl 5 -
d: plES R apEd > Hiomo
P: £z 5% Hix:Wo
ERISGEFLTE -
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6.6.1 3 &gk
802.11n (HT40)
EUT Test Condition Measurement Detail
Channel Channel 102 Frequency Range 1 GHz ~ 40 GHz
. Peak (PK)
Input Power 110 Vac, 60 Hz Detector Function Average (AV)
Environmental
0,
Conditions 25 deg. C, 65 % RH Tested By Harry Hsueh
Horizontal
120, L(-_wei {d Buw_m} Date; 2019-07-?8
105.0|
5
4
90.0 -
75.0 FCCICLASS-B
50.0 5
FCC CLASS-B_AVG
450
a0l b
15.0
%000 " ss00. 16600, 24400, 32200. 40000
Frequency {MHz)
Vertical
129|_e\rei {dBuVim} Date: 2019-07-28
105.0
5
90.0
75.0 FCCICLASSB|
600 1 e FCC CLASS B AVG
45.0
300
15.0)
%1000 2800. 16600. 24400. 32200. 40000
Frequency {(MHz)

Report No.: RT190527C33A

Page No. 37 /75
Cancels and replaces the report no.: RT190527C33 dated on Jul. 04, 2019

Report Format Version: 6.1.4



)

|BUREAU | 7 AU
Antenna Polarity & Test Distance: Horizontal at 3 m
Frequency Emission Read Level Factor Limit . Antenna Table Angle
(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | ReMark
(dBuV/m)
5459.76 42.4 31.89 10.51 54 -11.6 192 50 Average
5459.76 53.35 42.84 10.51 74 -20.65 192 50 Peak
*5469.68 53.26 42.73 10.53 68.2 -14.94 192 50 Peak
5510 91.86 81.26 10.6 192 50 Average
5510 98.68 88.08 10.6 192 50 Peak
*5725.72 51.45 40.53 10.92 68.2 -16.75 192 50 Peak
11020 47.73 31.57 16.16 54 -6.27 125 195 Average
11020 57.22 41.06 16.16 74 -16.78 125 195 Peak
Antenna Polarity & Test Distance: Vertical at 3m
Frequency Emission Read Level Factor Limit . Antenna Table Angle
(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | REMark
(dBuV/m)
5433.84 42.16 31.68 10.48 54 -11.84 164 91 Average
5433.84 52.37 41.89 10.48 74 -21.63 164 91 Peak
*5469.04 52.62 42.09 10.53 68.2 -15.58 164 91 Peak
5510 86.82 76.22 10.6 164 91 Average
5510 94.9 84.3 10.6 164 91 Peak
*5725.64 51.25 40.33 10.92 68.2 -16.95 164 91 Peak
11020 46.73 30.57 16.16 54 -7.27 168 195 Average
11020 56.29 40.13 16.16 74 -17.71 168 195 Peak
Remarks:

1. Emission Level = Read Level + Antenna Factor + Cable Loss - Preamp Factor

Margin Value = Emission Level — Limit value
2. 5510 MHz: Fundamental Frequency
3. *: Out of Restricted Band
4. The other emission levels were very low against the limit.
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802.11n (HT40)

EUT Test Condition

Measurement Detail

Channel Channel 102 Frequency Range 30 MHz ~ 40 GHz
Above 1 GHz: Peak (PK)
Input Power 110 Vac, 60 Hz Detector Function & Average (AV)

Below 1 GHz: Peak (PK)
or Quasi-Peak (QP)

Conditions

Environmental

25 deg. C, 65 % RH

Tested By

Harry Hsueh

Horizontal

Vertical

Level (dBuV/m})

Date: 2018-08-19

120

105.0

90.0

75.0

60.0

45.0

30.0

15.0

FCCCLASS-B

FCC CLASS-B_AVG

[==]

30

5024,

Level {(dBuV/m)

10018.
Frequency (MHz)

15012, 20006,

25000

Date: 2018-08-19

105.0

75.0

60.0

45.0

‘EE

FCCOCLASS-B

FCCCLASS-B_AVG

oo

5024.

10018.
Frequency (MHz)

15012, 20006.

25000

Report No.: RT190527C33A

Page No. 39/75
Cancels and replaces the report no.: RT190527C33 dated on Jul. 04, 2019

Report Format Version: 6.1.4

VERITAS [




)

|BUREAU | 7 AU
Antenna Polarity & Test Distance: Horizontal at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle

(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | ReMark

(dBuV/m)
99.12 24.06 42.84 -18.78 435 -19.44 119 264 Peak
233.31 24.12 42.54 -18.42 46 -21.88 151 146 Peak
278.94 25.47 42.83 -17.36 46 -20.53 124 203 Peak
447.7 21.92 36.04 -14.12 46 -24.08 134 226 Peak
483.4 25.15 38.59 -13.44 46 -20.85 180 1 Peak
801.2 24.56 32.94 -8.38 46 -21.44 146 147 Peak
2290 30.5 25.74 4.76 54 -23.5 154 98 Average
2290 40.5 35.74 4.76 74 -33.5 154 98 Peak

Antenna Polarity & Test Distance: Vertical at 3m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle

(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | REMark

(dBuV/m)
57.54 18.74 36.24 -17.5 40 -21.26 109 104 Peak
227.64 20.28 38.94 -18.66 46 -25.72 180 1 Peak
283.26 20.85 38.16 -17.31 46 -25.15 164 13 Peak
417.6 24.62 39.2 -14.58 46 -21.38 152 22 Peak
577.9 24.12 35.89 -11.77 46 -21.88 154 118 Peak
808.9 25.05 33.27 -8.22 46 -20.95 190 103 Peak
2279 33.11 28.43 4.68 54 -20.89 144 17 Average
2279 43.11 38.43 4.68 74 -30.89 144 17 Peak

Remarks:

1. Emission Level = Read Level + Antenna Factor + Cable Loss - Preamp Factor
Margin Value = Emission Level — Limit value
2. The other emission levels were very low against the limit.
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6.6.3

Hv 2 B2 8

9 kHz ~ 30 MHz Data:

The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not required

to be report.

30 MHz ~ 1 GHz Data:
802.11n (HT40)

EUT Test Condition

Measurement Detail

Channel

Channel 102

Frequency Range

30 MHz ~ 1 GHz

Input Power

110 Vac, 60 Hz

Detector Function

Peak (PK) or
Quasi-Peak (QP)

Environmental
Conditions

25 deg. C, 65 % RH

Tested By

Harry Hsueh

Horizontal

Date: 2019-07-28

80 Level (dBuVim})

70.0

40.0

FCC|CLASS-B

30

Vertical

224,

Level (dBuV/m})

418,

612.
Frequency (MHz)

806.

1000

Date: 2019-07-28

80

700

60.0

40.0

30.0

20.0 +

10.0

FCC/CLASS-B

30

224,

418.

612
Frequency (MHz)

806.

1000
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Antenna Polarity & Test Distance: Horizontal at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle

(MH2) Level (dBuVv) @Bim) | @uvim) | MM @B Lioht em) | (Degree) | REMark

(dBuV/m)
98.04 19.74 38.59 -18.85 435 -23.76 124 163 Peak
166.35 16.55 38.29 -21.74 435 -26.95 152 222 Peak
225.75 20.03 38.78 -18.75 46 -25.97 180 18 Peak
393.8 17.25 32.25 -15 46 -28.75 180 196 Peak
675.9 14.94 25.14 -10.2 46 -31.06 124 2 Peak
826.4 21.95 29.77 -7.82 46 -24.05 124 155 Peak

Antenna Polarity & Test Distance: Vertical at 3 m
Emission .
Frequency Read Level Factor Limit . Antenna Table Angle

(MHZ) Level (dBuv) @Bim) | @suvim) | MEINEB) | ioht em) | (Degree) | REMAK

(dBuV/m)
55.92 18.54 35.88 -17.34 40 -21.46 159 29 Peak
152.85 16.84 39.09 -22.25 435 -26.66 124 116 Peak
255.72 19.03 36.77 -17.74 46 -26.97 180 100 Peak
425.3 28.39 42.88 -14.49 46 -17.61 142 221 Peak
729.8 27.24 36.59 -9.35 46 -18.76 157 188 Peak
827.1 32.18 39.97 -7.79 46 -13.82 124 233 Peak

Remarks:

1. Emission Level = Read Level + Antenna Factor + Cable Loss - Preamp Factor
Margin Value = Emission Level — Limit value
2. The other emission levels were very low against the limit.

6.7
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71 @R

R B TR wr R

Xl 5.15 GHz~5.25 GHz H0 k42 3.1 % ()7 (2)2 (6)7 (2 &
Xl 5.25 GHz~5.35 GHz H0 k42 3.1 & % (4)7(3)2 (6)7 (3)h
X 5.470 GHz~5.725 GHz H0 k42 3.1 &% (4)7(3)2 (6)7F ()
[X| 5.725 GHz~5.850 GHz H0 k42 3.1 & % ()71 (4)2 (6)7 (4)h

72 RRGE

ﬁ%lﬂw'i B RPN A

11a, 11n/ac(HT20/VTH20), 11n/ac(HT40/VHTA40):

a) W-ERIFEIEY RR BRSSP

b) 2% %Rl Aot SR A 0 B F2tihgate i FE R BRF 5% % Burston chrt 5 o

C) ¥ hAmI FEE -

11ac(VHT80):

a) MRl FR BAIUREATRDY -

b) &k T_Fipl4r At F sk i 0 £p)2 2 i g FCC KDB 789033 »
C) ¥ Ayl Sk

For transmission above 5.725 GHz where the EBW crosses 5.725 GHz

a) HEFRF DRI H, TR -

b) 3% T F PRI Rt O SR

C) * A H P % 5 26 dB occupied bandwidth -

d) ®EBTEE 5 LMHZ » ARUE T2 3 B it 1

e) * B PRI B g £ T 2 B «h(span/RBW) -

f) KE#KRAE S RMS -

0) XK EHFmPFEF 5 auto -

h) % % Trigger #-5¢ % free run (4 Duty cycle ~ >+ 98 %) ; 2% % Trigger #-;¢ % Video trigger (% Duty cycle /]
* 98 %) -

i) 3% & Trace mode % average I > 100 =t -

NEEEERS L X

k) i * #7230 22 band power # it > £ i8] 26 dB bandwidth p &+ # & & -

7B R R A

a) H-FRl g FR BAIDREATRDY -
b) 3% T F R Rt A SR

C) % %?J:’!ﬂ ot B 26 dB ik A F R o
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Description & . Date Of Due Date Of
Manufacturer iodEl Ne serel No, Calibration Calibration
Power Meter ML2495A 1232002 Dec. 17, 2018 Dec. 16, 2019
Power Sensor MA2411B 1207325 Dec. 17, 2018 Dec. 16, 2019
Spec”“g‘&g”a'yzer FSU43 101261 Apr. 19, 219 Apr. 18, 2020

Note:

1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable to
NML/ROC and NIST/USA.

2. The measurement uncertainty is 207 Hz, which is calculated as per the document ETSI TR 100 028. This
uncertainty represents an expanded uncertainty expressed at approximately the 95 % confidence level
using a coverage factor of k=2.

or

74  RFRERL

313?] AN E P PR B
EUT
EUT

Power Sensor

Attenuation Pad

Power Meter

B B2 RIEEA B

|

Attenuation Pad

Spectrum Analyzer

EUT

L

Attenuation Pad

Spectrum Analyzer
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75 ERE%

TR Eail e 108 # 08 » 02 p

ERIFFER 25 C £ R RA 60 % RH

Bl K Wayne Lin

802.11a

Maximum Conducted Power |  1otg] Total Power
Channel AL ENEY (dBm) Power Power Limit Pass / Fail
(MHz)
Chain 0 Chain 1 (mWw) (dBm) (dBm)

36 5180 12.83 12.75 38.023 15.80 24 Pass
40 5200 12.78 12.76 37.847 15.78 24 Pass
48 5240 12.83 12.78 38.154 15.82 24 Pass
52 5260 12.87 12.84 38.595 15.87 24 Pass
60 5300 12.88 12.79 38.42 15.85 24 Pass
64 5320 12.78 12.77 37.89 15.79 24 Pass
100 5500 12.85 12.77 38.198 15.82 24 Pass
116 5580 12.89 12.86 38.774 15.89 24 Pass
140 5700 12.90 12.86 38.818 15.89 24 Pass
144 5720 (U-NI1I-2C) 11.49 11.39 27.865 14.45 22.87 Pass
144 5720 (U-NII-3) 6.97 7.20 10.225 10.10 30 Pass
149 5745 12.89 12.79 38.465 15.85 30 Pass
157 5785 12.76 12.71 37.544 15.75 30 Pass
165 5825 12.80 12.78 38.022 15.80 30 Pass

Note:

For U-NII-2A, U-NII-2C Band:

Chain 0

1.11 dBm + 10log (21.92 ) = 24.4 dBm > 24 dBm.

2.11 dBm + 10log (21.78 ) = 24.38 dBm > 24 dBm.

3.11 dBm + 10log (21.89 ) = 24.4 dBm > 24 dBm.

4. 11 dBm + 10log (21.57 ) = 24.33 dBm > 24 dBm.

5.11 dBm + 10log (21.42 ) = 24.3 dBm > 24 dBm.

6. 11 dBm + 10log (21.59 ) = 24.34 dBm > 24 dBm.

7.11 dBm + 10log (15.39 ) = 22.87 dBm < 24 dBm.

Chain 1

1. 11 dBm + 10log (21.65 ) = 24.35 dBm > 24 dBm.

2.11 dBm + 10log (21.68 ) = 24.36 dBm > 24 dBm.

3.11 dBm + 10log (21.91 ) = 24.40 dBm > 24 dBm.

4. 11 dBm + 10log (21.84 ) = 24.39 dBm > 24 dBm.

5.11 dBm + 10log (21.75 ) = 24.37 dBm > 24 dBm.

6. 11 dBm + 10log (21.72 ) = 24.36 dBm > 24 dBm.

7.11 dBm + 10log (15.72 ) = 22.96 dBm < 24 dBm.
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802.11ac (VHT20)

Maximum Conducted Total Total Power
Channel Fiee e Power (dBm) Power Power Limit |Pass / Fail
(MHz)
Chain 0 Chain 1 (mW) (dBm) (dBm)

36 5180 12.82 12.79 38.154 15.82 24 Pass
40 5200 12.77 12.71 37.587 15.75 24 Pass
48 5240 12.82 12.80 38.198 15.82 24 Pass
52 5260 12.82 12.79 38.154 15.82 24 Pass
60 5300 12.87 12.76 38.244 15.83 24 Pass
64 5320 12.80 12.78 38.022 15.80 24 Pass
100 5500 12.84 12.81 38.33 15.84 24 Pass
116 5580 12.87 12.85 38.639 15.87 24 Pass
140 5700 12.80 12.76 37.935 15.79 24 Pass
144 5720 (U-NII-2C) 11.43 11.38 27.64 14.42 23.02 Pass
144 5720 (U-NII-3) 7.00 7.03 10.059 10.03 30 Pass
149 5745 12.85 12.83 38.462 15.85 30 Pass
157 5785 12.87 12.83 38.551 15.86 30 Pass
165 5825 12.88 12.84 38.64 15.87 30 Pass

Note:

For U-NII-2A, U-NII-2C Band:

Chain 0

1. 11 dBm + 10log (21.73 ) = 24.37 dBm > 24 dBm.

2.11 dBm + 10log (21.55 ) = 24.33 dBm > 24 dBm.

3.11 dBm + 10log (21.97 ) = 24.41 dBm > 24 dBm.

4.11 dBm + 10log (22.06 ) = 24.43 dBm > 24 dBm.

5.11 dBm + 10log (21.67 ) = 24.35 dBm > 24 dBm.

6. 11 dBm + 10log (22.00 ) = 24.42 dBm > 24 dBm.

7.11 dBm + 10log (15.94 ) = 23.02 DBm < 24 dBm.

Chain 1

1. 11 dBm + 10log (21.80 ) = 24.38 dBm > 24 dBm.

2.11 dBm + 10log (21.68 ) = 24.36 dBm > 24 dBm.

3.11 dBm + 10log (21.94 ) = 24.41 dBm > 24 dBm.

4. 11 dBm + 10log (21.72 ) = 24.36 dBm > 24 dBm.

5.11 dBm + 10log (21.73 ) = 24.37 dBm > 24 dBm.

6. 11 dBm + 10log (21.75) = 24.37 dBm > 24 dBm.

7.11 dBm + 10log (15.97 ) = 23.03 dBm < 24 dBm.
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802.11ac (VHT40)

Frequenc Maximum Conducted Power Total Total Power
Channel q y (dBm) Power Power Limit Pass / Fail
(MHz)
Chain 0 Chain 1 (mW) (dBm) (dBm)

38 5190 11.89 11.78 30.519 14.85 24 Pass
46 5230 11.89 11.82 30.658 14.87 24 Pass
54 5270 11.81 11.77 30.202 14.80 24 Pass
62 5310 11.87 11.85 30.693 14.87 24 Pass
102 5510 11.83 11.80 30.377 14.83 24 Pass
110 5550 11.57 11.55 28.644 14.57 24 Pass
134 5670 11.84 11.81 30.447 14.84 24 Pass
142 5710 (U-NII-2C) 10.96 10.92 24.833 13.95 24 Pass
142 5710 (U-NII-3) 4.10 4.15 517 7.13 30 Pass
151 5755 11.88 11.85 30.728 14.88 30 Pass
159 5795 11.80 11.77 30.167 14.80 30 Pass

Note:

For U-NII-2A, U-NII-2C Band:

Chain 0

1. 11 dBm + 10log (46.04 ) = 27.63 dBm > 24 dBm.

2.11 dBm + 10log (45.66 ) = 27.59 dBm > 24 dBm.

3.11 dBm + 10log (45.88 ) = 27.61 dBm > 24 dBm.

4.11 dBm + 10log (45.74 ) = 27.60 dBm > 24 dBm.

5.11 dBm + 10log (45.93 ) = 27.62 dBm > 24 dBm.

6. 11 dBm + 10log (37.48 ) = 26.73 dBm > 24 dBm.

Chain 1

1. 11 dBm + 10log (45.25 ) = 27.55 dBm > 24 dBm.

2.11 dBm + 10log (44.98 ) = 27.53 dBm > 24 dBm.

3. 11 dBm + 10log (45.65 ) = 27.59 dBm > 24 dBm.

4.11 dBm + 10log (45.30 ) = 27.56 dBm > 24 dBm.

5.11 dBm + 10log (45.44 ) = 27.57 dBm > 24 dBm.

6. 11 dBm + 10log (37.77 ) = 26.77 dBm > 24 dBm.
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802.11ac (VHT80)

Maximum Conducted Total Total Power
Channel | Freduency Power (dBm) Power Power Limit |Pass / Fail
(MHz)
Chain 0 Chain 1 (mW) (dBm) (dBm)

42 5210 10.79 10.76 23.907 13.79 24 Pass
58 5290 10.87 10.83 24.324 13.86 24 Pass
106 5530 10.88 10.81 24.296 13.86 24 Pass
122 5610 10.78 10.75 23.852 13.78 24 Pass
138 5690 (U-NII-2C) 10.57 10.49 22.596 13.54 24 Pass
138 5690 (U-NII-3) -0.44 0.24 1.9604 2.92 30 Pass
155 5775 10.89 10.86 24.464 13.89 30 Pass

Note:

For U-NII-2A, U-NII-2C Band:

Chain 0

1. 11 dBm + 10log (83.64 ) = 30.22 dBm > 24 dBm.

2.11 dBm + 10log (83.42 ) = 30.21 dBm > 24 dBm.

3. 11 dBm + 10log (83.75 ) = 30.22 dBm > 24 dBm.

4.11 dBm + 10log (76.64 ) = 29.84 dBm > 24 dBm.

Chain 1

1. 11 dBm + 10log (82.35 ) = 30.15 dBm > 24 dBm.

2.11 dBm + 10log (82.45 ) = 30.16 dBm > 24 dBm.

3. 11 dBm + 10log (82.51 ) = 30.16 dBm > 24 dBm.

4.11 dBm + 10log (76.83 ) = 29.85 dBm > 24 dBm.
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8 TRMBEFHE2 LR
81 #*#E

FRAFEL BLEFH(A)E R

82 Epl*iE

BERP 08 kBt LG > BEEFALITRLE > FRPF T RMAET T RAM IS TR T > KR
PR S d 015 MHz £ 30 MHZ 2 FF 2 7 iR st B o

83 ERRE
Description & : Date Of Due Date Of
Model No. Serial No. . . . .
Manufacturer I Calibration Calibration
Test Receiver
ROHDE & SCHWARZ ESCI 100613 Dec. 10, 2018 Dec. 09, 2019
RF signal cable 5D-FB Cable-cond1-01 | Sep. 05,2018 | Sep. 04,2019
Woken
LISN/AMN
ROHDE & SCHWARZ ENV216 101826 Feb. 21, 2019 Feb. 20, 2020
(EUT)
LISN/AMN
ROHDE & SCHWARZ ESH3-Z5 100311 Aug. 19, 2018 Aug. 18, 2019
(Peripheral)
Software BV ADT_Cond_
ADT V7.3.7.4 NA NA NA
NOTE:

1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable to
NML/ROC and NIST/USA.

2. The test was performed in HwaYa Shielded Room 1.

The VCCI Site Registration No. is C-12040.

4. The measurement uncertainty is 2.94 dB, which is calculated as per the document CISPR 16-4-2. This
uncertainty represents an expanded uncertainty expressed at approximately the 95 % confidence level
using a coverage factor of k=2.

w
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Vertical Ground

Reference Plane

/ Test Receiver
—~——— L1
EUT o o oo
40cm ° ¢ 00
|_‘_ [

80cm
LISN
|| | | | |

Horizontal Ground
Reference Plane

Z
s

Note: 1.Support units were connected to second LISN.

2.Both of LISNs (AMN) are 80 cm from EUT and at least 80
from other units and other metal planes

85 FHRE2ZPE

%% & Margin(dB)= % % & Emission level (dBuV)-*2+4] & Limit value (dBuV)

RABETETRLPE 24T

X % {2 Emission level (dBuV)=1% it ¥]+ Correction Factor (dB)+ i % 3 & Reading value (dBuV)
2 ¢ &1 F]+ Correction Factor (dB) % :

AR A+ T R RO e LR 4
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86 ERlEE
o - N o | EIE(E (QP) /

B= I 7] 22 ~ iy 7 I 5_\1 7]

= M JH % & [E|150kHz ~ 30MHz fe Ml 28 B JH = A (AV). OkHz
= M & B {H|110Vac, 60Hz &= ] 35 #h R R | 25°C, 65%RH

HI s # | Thomas Wei A= B HA|2019/8/1

H 5 B = |[Mode 2

BHEF R . KER (L1)

RS fE1E EHEEE THEE PRAIE B
No KT (dBuV) (dBuV) (dBuV) (dB)

(MHz) (dB) | #EIE(E | SPI(E | AEIE(E | VIS(E | AEiE(E | VHE | E | P9E

0.16955 9.84 19.51 11.97 | 29.35 | 21.81 64.98 | 54.98 | -35.63 | -33.17

0.21647 9.85 17.70 11.02 | 27.55 | 20.87 | 62.95 | 52.95 | -35.40 | -32.08

0.35433 9.87 15.30 9.93 25.17 19.80 | 58.85 | 48.85 | -33.68 | -29.05

0.42370 9.88 16.75 6.66 26.63 16.54 | 57.38 | 47.38 | -30.75 | -30.84

DN [ [ [

8.59951 10.13 | 24.72 | 14.83 | 34.85 | 24.96 | 60.00 | 50.00 | -25.15 | -25.04

6 20.85736 10.25 | 22.17 12.81 32.42 | 23.06 | 60.00 | 50.00 | -27.58 | -26.94

BfsE:
1. HEMxriTEEHRRETNSIEER > Brbl kst -
2. BRMRME(dB) = THE{E (dBuV) - [RHIHE (dBuV)
3. T#{E(dBuV) = BIEEF(dB) + = MIEE(E (dBuV)

dBuv
100 — ——
PK Trace [~
=0 QP Limit e
CRAV Limit |
a0
m
[
(<]
- ""--...,____‘_“ _ .
49 1 = 4 ) -
30
ATt
10
| | x o QP alue
07| 1 1
(181 1.00 10,00 30,00
MHz
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HEIE(E (QP) /

= M A & # [F|150kHz ~ 30MHz fe HI BS B OMH OHE VM (AV). 9kHz
= M ® B {E|110Vac, 60Hz &= Ml 15 i Of 0% | 25°C, 65%RH
H Bl # | Thomas Wei Moo s H o H4(2019/8/1
Mo s (| Mode 2
EHE R - PSR ()
HRAR EIE =HEEE +HEE FREI(E BRTA
No R+ (dBuV) (dBuV) (dBuV) (dB)
(MHz ) (dB) | #Elg(E | FIgME | RilEE | F9E | EEE | P9E | BEE | EEE
1 0.20083 9.84 18.27 8.21 28.11 18.05 63.58 53.58 | -35.47 | -35.53
2 0.24343 9.85 18.16 10.83 28.01 20.68 61.98 51.98 | -33.97 | -31.30
3 0.37287 9.87 15.20 7.58 25.07 17.45 58.44 48.44 | -33.37 | -30.99
4 0.64657 9.87 13.25 9.76 23.12 19.63 56.00 46.00 | -32.88 | -26.37
5 8.36882 10.12 22.02 8.03 32.14 18.15 60.00 50.00 | -27.86 | -31.85
6 20.82608 10.31 18.23 3.00 28.54 13.31 60.00 50.00 | -31.46 | -36.69
B
1. HeRfHHEEHREHEMSIERE - FTDURECSE -
2. BRIAME(dB) = THE{E(dBuV) - FREME(dBuV)
3. FHE{E(dBuV) = BIEAT(dB) + EMIFE(E (dBuV)
20 'f"l'ﬂU \"W‘]Iﬁfﬁ '1.#1' T Wﬂ“ﬂ
8.7 EREFHT

B RR S 0 B A R SR B RRP L R
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9 RREBRILIZFR
9.1 {*HEE
FO AL 31 EF (12 .

92 R4

a) " 5575 & TR g & 5 I p FERL 4o P FRIP R RGH F E(Gain)d ~ T oo D5 E D FRI i S
e F AR e
b) Pd = (Pout*G) / (4*pi*r2)
where
Pd = power density in mW/cm?2
Pout = output power to antenna in mwW
G = gain of antenna in linear scale
Pi=3.1416
R = distance between observation point and center of the radiator in cm

93 ERER

Freéq;:gcy Max Power Antenna_ Gain| Distance Power Density Limit Pas_s/
(MH2) (dBm) (dBi) (cm) (mW/cm?) (mW/cm?) Fail
2412 ~ 2472 22.40 2.40 20 0.060 1 Pass
5180 ~ 5240 15.82 4.04 20 0.019 1 Pass
5260 ~ 5320 15.87 4.18 20 0.020 1 Pass
5500 ~ 5720 15.89 5.71 20 0.029 1 Pass
5745 ~ 5825 15.87 5.71 20 0.029 1 Pass
Note:

1. For 2.4GHz Band: Directional gain = -0.61 + 10 log(2)= 2.40
2. For 5G B1 Band: Directional gain = 1.03 + 10 log(2)= 4.04
3. For 5G B2 Band: Directional gain = 1.17 + 10 log(2)= 4.18
4. For 5G B3 Band: Directional gain = 2.7 + 10 log(2)= 5.71

5. For 5G B4 Band: Directional gain = 2.7 + 10 log(2)= 5.71
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1 EUT Information
1.1 Operating Frequency Bands and Mode of EUT
Table 1: Operating frequency bands and mode of EUT
Operating Frequency Range
Operational Mode
5250 ~ 5350 MHz 5470 ~ 5725 MHz
Client without radar detection and ad hoc v v
function
1.2 EUT Software and Firmware Version
Table 2: The EUT software/firmware version
No. Product Model No. Software/Firmware Version

1 Wireless LAN WL17A 1030.33.306.2018

1.3 Description of Available Antennas to the EUT

Table 3: Antenna list

Ant No. Antenna Type Operation Frequency Range Max. Gain (dBi)
(MHz)
1 PIFA 5250~5350 1.17
1 PIFA 5470~5725 2.70
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1.4 EUT Maximum Conducted Power

802.11a

Table 4: The measured conducted output power

Frequency Band (MHz)

Max. Power

Output Power (dBm)

Output Power (mW)

5250~5350

15.87

38.595

5470~5725

15.89

38.818

802.11n (HT20)

Frequency Band (MHz)

Max. Power

Output Power (dBm)

Output Power (mW)

5250~5350

15.83

38.244

5470~5725

15.87

38.639

802.11n (HT40)

Frequency Band (MHz)

Max. Power

Output Power (dBm)

Output Power (mW)

5250~5350

14.87

30.693

5470~5725

14.84

30.447

802.11ac (VHT80)

Frequency Band (MHz)

Max. Power

Output Power (dBm)

Output Power (mW)

5250~5350

13.86

24.324

5470~5725

13.86

24.296
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1.5 EUT Maximum E.I.R.P.

802.11a

Power

Table 5: The E.I.R.P output power list

Frequency Band (MHz)

Max. Power

Output Power (dBm)

Output Power (mW)

5250~5350

17.04

50.528

5470~5725

18.59

72.282

802.11n (HT20)

Frequency Band (MHz)

Max. Power

Output Power (dBm)

Output Power (mW)

5250~5350

17.00

50.068

5470~5725

18.57

71.949

802.11n (HT40)

Frequency Band (MHz)

Max. Power

Output Power (dBm)

Output Power (mW)

5250~5350

16.04

40.183

5470~5725

17.54

56.695

802.11ac (VHT80)

Frequency Band (MHz)

Max. Power

Output Power (dBm)

Output Power (mW)

5250~5350

15.03

31.845

5470~5725

16.56

45.241
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1.6  Transmit Power Control (TPC)

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.
Maximum EIRP of this device is 72.282 mW which less than 500 mW, therefore it's not require TPC function.

TPC E.LR.P LP0002 4.7.7.1
The TPC mechanism is required for system with an E.I.R.P. of above
> 500mW
500mwW
The TPC mechanism is not required for system with an E.l.R.P. of less
v < 500mW S00mW

1.7 Statement of Manufacturer

Manufacturer statement confirming that information regarding the parameters of the detected Radar
Waveforms is not available to the end user. And the device doesn’t have Ad Hoc mode on DFS frequency
band.
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2 U-NII DFS Rule Requirements
2.1

Working Modes and Required Test Items

The manufacturer shall state whether the UUT is capable of operating as a Master and/or a Client. If the UUT
is capable of operating in more than one operating mode then each operating mode shall be tested separately.
See tables 6 and 7 for the applicability of DFS requirements for each of the operational modes.

Table 6: Applicability of DFS Requirements Prior to Use a Channel

Requirement

Operational Mode

Client without Client with radar

Master radar detection detection
Non-Occupancy Period v V' note v
DFS Detection Threshold 4 Not required v
Channel Availability Check Time v Not required Not required
U-NII Detection Bandwidth v Not required v

Note: Per KDB 905462 D03 UNII Clients Without Radar Detection New Rules v01r02 section (b)(5/6),

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. An analyzer plot that contains a single 30-minute sweep on the original channel.

Table 7: Applicability of DFS Requirements during Normal Operation

Requirement

Operational Mode

Master or Client with radar

Client without radar

detection detection
DFS Detection Threshold v Not required
Channel Closing Transmission Time v 4
Channel Move Time v v
U-NII Detection Bandwidth v Not required

Additional requirements for devices with
multiple bandwidth modes

Master 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

and the channel center frequency.

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
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2.2 Test Limits and Radar Signal Parameters

Detection Threshold Values

Table 8: DFS Detection Thresholds for Master Devices and Client Devices with Radar Detection

; : Value
Maximum Transmit Power (See Notes 1, 2, and 3)
EIRP = 200 milliwatt -64 dBm
EIRP < 200 milliwatt and power spectral density < 10 62 dBm
dBm/MHz
EIRP < 200 milliwatt that do not meet the power
: . -64 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.

Table 9: 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
Channel Closing Transmission Time over remaining 10 second periods.
See Notes 1 and 2.

Minimum 100 % of the U-NII 99 % transmission power
U-NII Detection Bandwidth 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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Parameters of DES Test Signals

Step intervals of 0.1 microsecond for Pulse Width, 1 microsecond for PRI, 1 MHz for chirp width and 1 for the
number of pulses will be utilized for the random determination of specific test waveforms.

Table 10: Short Pulse Radar Test Waveforms

Minimum Mini
Pulse Width PRI Number Percentage of inimum
Radar Type Number of
(usec) (usec) of Pulses Successful Trials
Detection
0 1 1428 18 See Note 1 See Note 1
1 1 Test A: 15 unique 60 % 30
PRI values randomly
selected from the list
of 23 PRI values in (1)
Table 5a. |ﬁ
Test B: 15 unique Rovadupy
19-10
PRI values randomly ‘ ‘
selected within the \ PRI )
range of 518-3066 '
psec, with a minimum
increment of 1 ysec,
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.
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Table 11: Long Pulse Radar Test Waveform
; Minimum _
Radar Pglse Ch”p PRI NI @ Number of | Percentage of L Cla
Wwidth | Width Pulses per Number of
Type (usec) Bursts Successful .
(usec) | (MHz) Burst Detection Trials
5 50-100 5-20 1000-2000 1-3 8-20 80 % 30

Channel.

a) the Channel center frequency

b) tuned frequencies such that 90% of the Long Pulse Type 5 frequency modulation is within the low edge of
the UUT Occupied Bandwidth

c) tuned frequencies such that 90% of the Long Pulse Type 5 frequency modulation is within the high edge of
the UUT Occupied Bandwidth

FL+(0.4+Chirp Width [in MHz))

FH—(0.4+Chirp Width [in MHZz])

It include 10 trails for every subset, the formula as below,

Three subsets of trials will be performed with a minimum of ten trials per subset. The subset of trials differ in
where the Long Pulse Type 5 Signal is tuned in frequency.

For subset case 1: the center frequency of the signal generator will remain fixed at the center of the UUT

For subset case 2: to retain 90% frequency overlap between the radar signal and the UUT Occupied
Bandwidth, the center frequency of the signal generator will vary for each of the ten trials in subset case 2.
The center frequency of the signal generator for each trial is calculated by:

For subset case 3: to retain 90% frequency overlap between the radar signal and the UUT Occupied
Bandwidth, the center frequency of the signal generator will vary for each of the ten trials in subset case 3.
The center frequency of the signal generator for each trial is calculated by:

Table 12: Frequency Hopping Radar Test Waveform

Pulse Hoppin FIOPEIT) LT Minimum
Radar . PRI Pulses bping Sequence Percentage of
Width Rate Number of
Type (usec) | per Hop Length Successful .
(freee) {97 (msec) Detection Uifele
6 1 333 9 0.333 300 70 % 30

Report No.: RT190527C33A
Cancels and replaces the report no.: RT190527C33 dated on Jul. 04, 2019

Page No. 62 /75

Report Format Version: 6.1.4



)

BUREAU
VERITAS

3 Test & Support Equipment List

3.1 Test Instruments
Table 1: Test Instruments List
Description & Manufacturer Model No. Brand CaDIﬁ;[fa?i(f)n %L;Tit?ra;tt?oaf
Spectrum analyzer ESR R&S Mar 06, 2019 Mar 05, 2020
Signal generator MXG KEYSIGHT Dec 24, 2018 Dec 23,2019
Horn antenna BBHA 9120 D Schwarzbeck Nov 25, 2018 | Nov. 24, 2019
RF coaxial cable SUCOFLEX 104 HUBER SUHNER| Aug. 23, 2018 | Aug. 22, 2019
3.2 Description of Support Units
Table 2: Support Unit information
No. Product Brand Model No. ID Spec.
5G Ant gain : 1.61dBi
1 Router NETGEAR R7800 PY315100319 Maximum EIRP :
25.47dBm

NOTE: This device was functioned as a X]Master []Slave device during the DFS test.

Table 3: Software/Firmware information

No.

Product

Model No.

Software/Firmware Version

Router

R7800

V1.0.2.36
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4  Test Procedure

4.1 ADT DFS Measurement System

A complete ADT DFS Measurement System consists of two subsystems: (1) the Radar Signal Generating
Subsystem and (2) the Traffic Monitoring Subsystem. The control PC is necessary for generating the Radar

waveforms in Table 10, 11 and 12. The traffic monitoring subsystem is specified to the type of unit under test
(UUT).

Radiated Setup Configuration of DFS Measurement System

Control PC ., Radar Signal Generating
Subsystem.,
Spectrum Oscilloscope e
Analyzer ., Alferiuator
-

ks

Radar generator Ant
Client / Wireless Master D=3m ] >—.
Support Unit R Client with e
DFS function.,

System testing will be performed with channel-loading using means appropriate to the data types that are
used by the unlicensed device. The following requirements apply:

a) The data file must be of a type that is typical for the device (i.e., MPEG-2, MPEG-4, WAV, MP3, MP4, AVI, etc.)
and must generally be transmitting in a streaming mode.

b) Software to ping the client is permitted to simulate data transfer but must have random ping intervals.

c) Timing plots are required with calculations demonstrating a minimum channel loading of approximately 17 % or|

greater.
d) Unicast or Multicast protocols are preferable but other protocols may be used. The appropriate protocol used
must be described in the test procedures.
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Wireless Traffic Loading

Duty Cycle
Traffic Signal
T2
T1 @ @|0.000=
T2 @|1.000s
T2-T4:1.000%
Dty Clecle : 17].950%
— | Noise Floor
D.DIDD 5D.DIDDm1DD.DIDDm ZDD.DIDDm SDD.DIDDm 4DD.DIDDm 5DD.DIDDm GDD.DIDDm : ?DD.DIDDm : SDD.DIDDm : QDD.DIDDm 1.DIDD 1.D|50 1.1IDD 1.1‘50 1.2|DD
Time
4.2 Calibration of DFS Detection Threshold Level

The measured channel is 5500 MHz, 5510 MHz and 5530 MHz. The radar signal was the same as
transmitted channels, and injected into the antenna of AP (master) or Client Device with Radar Detection,
measured the channel closing transmission time and channel move time. The calibrated detection threshold
level is set to -64 dBm. The tested level is lower than required level hence it provides margin to the limit.

Radiated setup configuration of Calibration of DFS Detection Threshold Level

The radar signal generate system is gererating waveform pattern of radar types. The amplitude of the radar
signal generator system is adjusted to yield a level of - 64 dBm as measured on the spectrum analyzer.

The interference detection threshold level is lower than — 64dBm hence it provides margin to the limit.

VERITAS [

—

3m

.
>

-
-

|

Control PC.,
Spectrum Oscilloscope Radar Signal Generating
Analyzer , Subsystem.,
e
o Wor :
Calibration Ant Radar generator Ant 2>
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4.3 Deviation from Test Standard
No deviation.
4.4 Radiated Test Setup Configuration
4.4.1 Client without Radar Detection Mode
uuT
(Client)
\
\
\
‘I;‘\:'_':.‘
Spectrum
\ Analyzer
Radar \ b_l_
Signal k.
Generator .
oH > ——
Master
: P D= 3m £ -O
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5 Test Results
5.1 Summary of Test Results
Clause Test Parameter Remarks Pass / Fail
4.7.7 DFS Detection Threshold Not Applicable NA
4.7.7 Channel Availability Check Time Not Applicable NA
4.7.7 Channel Move Time Applicable Pass
4.7.7 Channel Closing Transmission Time Applicable Pass
4.7.7 Non- Occupancy Period Applicable Pass
4.7.7 Uniform Spreading Not Applicable NA
4.7.7 U-NII Detection Bandwidth Not Applicable NA
4.7.7 Non-associated test Applicable Pass
4.7.7 Non-Co-Channel test Applicable Pass

Note: Determining compliance based on the results of the compliance measurement, not taking into
account measurement instrumentation uncertainty.
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5.2 Test Results

5.2.1 Test Mode: Device operating in Client without Radar Detection Mode

Client with injection at the Master. (The radar test signals are injected into the Master Device)

DFS Detection Threshold
For a detection threshold level of -64 dBm, the required signal strength at Master antenna location is -64 dBm.

Spectrum  [X) l':%:[ I

Ref Level -15.00 dBm @ RBW 3 MHz

jo ALt 0de & SWT 50 ms & YBW 10 MHz Input 1 AC
TRG:¥ID PS

O 1AP Clrw

M1[1] -64.12 dBm
-20 dBm 5.710094 ms

-30 dBm

-40 dBm
-50 dBm /‘ a
-60 dBm
v
B-abm—TRG -70.000 dBrm

-80 dBm /

Radar signal

CF 5.5 GHz 32001 pts 5.0 ms/

Radar Signal 0
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5.2.2 Channel Closing Transmission and Channel Move Time

Radar Signal 0
802.11n HT20

Channel Closing Transmission Time & Channel Move Time

————| Traffic Signal

| —| Radar Signal b

T1 : Channel Moving Begin g 2.000s

T2 : Marmal Transmissions (Complete @ 2.200s
T3 : Channel Moving Complete @ 2 489

T4 : Channel Moving Time Wimit & 12/000s

T3 - T : Channe| Move Time : 489 362ms (44.375ms OM)
T2 - T4 200.000ms (41 .575ms Oy
T3 - T2 : 259.362m= (2.500ms OM)

J_ Noise Floor

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0.000 1.000 2.000 3.000 4.000 5.000 6.000 T.000 8.000 a.000 10.000 11.000 12.000 12.000 14.000 15.000 16.000 17.000 12.000 19.000 20.000
Time

NOTE: T1 denotes the start of Channel Move Time upon the end of the last Radar burst. T2 denotes the data
transmission time of 200ms from T1. T3 denotes the end of Channel Move Time.T4 denotes the 10 second
from T1 to observe the aggregate duration of transmissions.

Channel Closing Transmission Time & Channel Move Time

ic Si i Noise Floor
— Traffic Signal P Radar Signal I_
W L1 ﬂ
v / TR
|
1.QIDD 1.9‘20 1.9‘40 1.9‘60 1.9‘80 2.000 Z.DIZD 2.DI4D 2.DIED 2.DISD 2.1IDD 2.1‘20 2.1‘40 2.1‘60 2.1‘80 2.200 2.2‘20 2.2‘40 2.2‘60 2.2‘80 Z.SIDD 2.3‘20 2.3‘40 2.3‘60 2.3‘80 2.4‘00
Time

NOTE: An expanded plot for the device vacates the channel in the required 500 ms.
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Radar signal 0

802.11n HT40

Channel Closing Transmission Time & Channel Move Time
Traffic Signal

|
TiToT : Th
L/ Radar Signal

T1 : Thannel Moving Bedin @ 2.000s
T2 : Mormal Transmissions Complete @@ 2 200
T3 : Thannel Moving Complete @ 2 447

T4 : Thannel Maving Time| Limit & 12.000s

T3 - T1: Channel Move Time : 448 309ms (19.375ms OM)
T2 -T1: 200.000ms (16.250ms Oh
T3 -T2 246 809m= (3.125ms QM)

—— | Noise Floor

NOTE: T1 denotes the start of Channel Move Time upon the end of the last Radar burst. T2 denotes the data
transmission time of 200 ms from T1. T3 denotes the end of Channel Move Time. T4 denotes the 10 second
from T1 to observe the aggregate duration of transmissions.

Channel Closing Transmissi ime & Channel Move Time
Traffic Signal

Radar Signal

v

vd

Noise Floo

L=

L

NOTE: An expanded plot for the device vacates the channel in the required 500ms.
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Radar signal 0
802.11n HT80

hannel Closing Transmission Time & Channel Move Time

Traffic Signal

|
Radar Signal

(| Channel Moving Begin @ 2.000s

| Mormal Tiansmissions Complete @ 2.2
(| Channel Moving Complete @ 2 4685

J| Channel Moving Time Limit @& [12.000s

T1 : Channel Move Time : 4658.085ms (20.000ms CR)
T1 : 200.000ms (16.873ms OM)
T2: 268 0835m= (3.1 25ms O

Noise Floor

NOTE: T1 denotes the start of Channel Move Time upon the end of the last Radar burst. T2 denotes the data
transmission time of 200ms from T1. T3 denotes the end of Channel Move Time.T4 denotes the 10 second
from T1 to observe the aggregate duration of transmissions.

Channel Closing Transmission Time & Channel Move Time
Traffic Signal

p Radar Signal

Noise Flo

NOTE: An expanded plot for the device vacates the channel in the required 500 ms.

[o]

L=
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5.2.3 Non-Occupancy Period

Associate test:
During the 30 minutes observation time, UUT did not make any transmissions on a channel after a radar
signal was detected on that channel by either the Channel Availability Check or the In-Service Monitoring.

1) EUT (Client) links with master on 5500 MHz.
Waveform of EUT links up with Master
Spectrum 53} [@]

Ref Level -15.00 dBm @ RBW 1 MHz

|& Att 0de & SWT 500 ms @ YBW 3 MHz Mode Auto Sweep Input 1 AC
PSS

(@ 1Pk Max

-20 dB|

-30 dBm

-40 dBm

50 dBi R LRITT W I IRUEE FIEE

-50 dBm HE UL HE BRI LR R

70 dBm i e i

a0 dBi Il LA HE R RAITIETEE RAIRiAlE DA NRIEIMI R LRIRIE

CEL Lo ; . St s

-100 dem

-110 dem

CF 5.5 GHz 32001 pts Span 50.0 MHz

2) Client plays specified files via master.

Waveform of transmission
Spectrum ® [%]

Ref Level -15.00 dBm & RBW 1 MHz

|& Att 0de & SWT 500 ms @ VBW 3 MHz Mode Auto Sweep Input 1 AC
PS

[0 1Pk Max@24P Clrw

-20 dBm

-30 dBrn

-40 dBm

-50 dBrn —

-60 dBm

=70 dBrn

1 I

32001 pts Span 50.0 MHz
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3) Radar signal 1 is applied to the Master device and WiFi traffic signal stop immediately.
Radar signal applied to the master and traffic stopped as described in section 6.2.2.
4) 5500 MHz has been monitored in 30 minutes period. In this period, no any transmission occurs.
Plot of 30 minutes period
802.11n HT20
Traffic Signal
/ LT Injected into Radal
Noise Floor
AN '™ ke, rrabh | Jottuni I TS L e Han J A .‘/n A, i . }, ol
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5.2.4 Non-associated test

Master was off.

During the 30 minutes observation time, the UUT did not make any transmissions in the DFS band after UUT
power up.

ise Floor

5.2.5 Non- Co-Channel Test

The UUT was investigated after radar was detected the channel and made sure no co-channel operation with
radars.

5.2.6 Test Setup photo
FEREME GRERERS)
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