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Title: Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) access point
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Model: WS410 FCC ID: UGMWS410
MARKER 1 #RBW 3 kHz Marker 1 [T1 1 NMARKER 1 #=RBW 3 kHz Marker 1 [T1 1
2.462504087 GH=z «UBK 18 kHz -5.33 dBm Z.462487201 GHz *UBLW 1@ kHz —6.50 dBm
Ref 22 dBm #*Att Z0 4B #SWT 17 = Z.467504057 GHz Ref 22 dBm *Att 20 dB *SUT 17 = 2.462457701 GHz
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Plot # 147. Transmitter output 3. Plot # 148. Transmitter output 3.
Peak Power Spectral Density. Peak Power Spectral Density.
High frequency. 1Mbps rate. High frequency. 11Mbps rate.
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2.462457035 GHz =UBW 18 kHz -10.27 dBm 2.462502404 GHz =UBW 18 kHz -10.83 dBm
Ref 22 dBm *Att Z0 4B #SWT 17 = Z.462497035 GHz Ref ZZ dBm =Att 20 0B =5WT 17 = 2.46Z502404 Hz
FFfdert—12 [dE '* B et [dE '*
L] L]
x 1 Pk
uTEN] uEn]}
LuL LuL
1 1
b o TR T e T ISP Y P T ‘.‘U.“.Mmﬁw‘.;,ll Aoty o o
@
2
Center 2Z.4625 GHz S kHzs Span S0 kHz Center Z.4625 GHz S kHz/ Span 5@ kHz

Plot # 149. Transmitter output 3.
Peak Power Spectral Density.

High frequency. 6Mbps rate.

Plot # 150. Transmitter output 3.
Peak Power Spectral Density.

High frequency. 54Mbps rate.
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Title: Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) access point
Model: WS410 FCC ID: UGMWS410
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Plot # 151. Transmitter output 4. Plot # 152. Transmitter output 4.
Peak Power Spectral Density. Peak Power Spectral Density.
Low frequency. 1Mbps rate. Low frequency. 11Mbps rate.
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Plot # 153. Transmitter output 4. Plot # 154. Transmitter output 4.
Peak Power Spectral Density. Peak Power Spectral Density.

Low frequency. 6Mbps rate. Low frequency. 54Mbps rate.
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Model: WS410 FCC ID: UGMWS410
Wxsn 1 #RBU 3 kH= Marker 1 [TL 1 ’WKER 1 «RBW 3 kHz Marker 1 [T1 1
2.437487301 GH=z «UBK 1@ kHz -2.79 dBm 2.437504567 GHz *UBKW 18 kHz —4.25 dBm
Ref 22 dBm Att 35 B #*3WT 17 = 2.437457901 GHz Ref 22 dBm Att 35 dB *SWUT 17 = 2.437504567 GHz
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Plot # 155. Transmitter output 4. Plot # 156. Transmitter output 4.
Peak Power Spectral Density. Peak Power Spectral Density.
Middle frequency. 1Mbps rate. Middle frequency. 11Mbps rate.
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2.4374382904 GHz *UBW 1@ kHz -B8.27 dBm 2.437512821 GHz *UBW 18 kHz —7.82 dBm
Ref 22 dBm Att 35 dB *3WT 17 = Z2.437482%@4 GHz Ref 22 dBm Att 35 dB *SWT 17 = 2.437512821 CHz
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Plot # 157. Transmitter output 4. Plot # 158. Transmitter output 4.

Peak Power Spectral Density

Middle frequency. 6Mbps rate.

Peak Power Spectral Density.
Middle frequency. 54Mbps rate.
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Title: Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) access point
Model: WS410 FCC ID: UGMWS410
MARKER 1 #RBW 3 kHz Marker 1 [T1 1] WIHKEH 1 *RBW 3 kHz Marker 1 [T1 1
Z.46248774 GH=z = UBW 18 kHz -5.09 dBin Z2.46248758 GH=z *UBL 1@ kHz -6.98 dBm
Ref 22 dBm #Att 20 a8 #3WT 17 s 2.46248774@ GHz Ref 22 dBm *Att 20 dB *3WT 17 = 2.462457380 GHz
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Plot # 159. Transmitter output 4. Plot # 160. Transmitter output 4.
Peak Power Spectral Density. Peak Power Spectral Density.
High frequency. 1Mbps rate. High frequency. 11Mbps rate.
MARKER 1 | #RBl 3 kHz Marker 1 [T1 ] MARKER 1 =RBW 3 kHz Marker 1 [T1 1
2.462520272 GHz «UBLW 1@ kHz -3.36 dBm Z.462520593 GHz ‘ *UBlW 1@ kHz -11.28 dBm
Ref 22 dBm =Att 20 4B #SWT 17 = 2.462520272 GHz Ref 22 dBm =Att Z@ dB *SHT 17 = 2.462520553 GHz
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Plot # 161. Transmitter output 4. Plot # 162. Transmitter output 4.
Peak Power Spectral Density. Peak Power Spectral Density.
High frequency. 6Mbps rate. High frequency. 54Mbps rate.
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Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) access point
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FCC ID: UGMWSA410
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Plot # 163. Transmitter output 5.
Peak Power Spectral Density.

Low frequency. 1Mbps rate.
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Plot # 165. Transmitter output 5.
Peak Power Spectral Density.

Low frequency. 6Mbps rate.
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Plot # 164. Transmitter output 5.
Peak Power Spectral Density.

Low frequency. 11Mbps rate.
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Plot # 166. Transmitter output 5.
Peak Power Spectral Density.

Low frequency. 54Mbps rate.
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Title: Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) access point
Model: WS410 FCC ID: UGMWS410
HMARKER 1 *REW 3 kHz Marker 1 [T1 1 MARKER 1 #*RBW 3 kHz Marker 1 [T1 1
|74374BB7EZ GHz =UBK 1@ kH=z -2.37 dBm ’jﬁ?SEEZS GHz *UBW 10 kHz -3.36 dBm
Ref 22 dBm Att 35 dB #SWT 17 = 7.437488782 GHz Ref ZZ dBm Att 35 dB *3ZUT 17 = Z.437506250 GHz
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Plot # 167. Transmitter output 5. Plot # 168. Transmitter output 5.
Peak Power Spectral Density. Peak Power Spectral Density.
Middle frequency. 1Mbps rate. Middle frequency. 11Mbps rate.
TARKER 1 <REM 3 kHz Marker 4 [TL 1 ’WKEH 1 ‘ “REW 3 kHz Marker 1 [T1 3
2.437511298 GH=z =UBW 1@ kHz -7.59 dBm 2.437507297 GHz =UBlW 18 kHz —7.96 dBm
Ref 22 dBm Att 35 dB *SWT 17 = 2.437511298 GHz Ref 22 dbm Att 35 4B *SUT 17 = 2.437507292 GHz
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Plot # 169. Transmitter output 5. Plot # 170. Transmitter output 5.
Peak Power Spectral Density. Peak Power Spectral Density.
Middle frequency. 6Mbps rate. Middle frequency. 54Mbps rate.
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Title: Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) access point
Model: WS410 FCC ID: UGMWS410
MARKER 1 «RBW 3 kHz Marker 1 [T1 1 HMARKER 1 *RBW 3 kHz Marker 4 [T1 ]
?.462487821 GHz * Bl 10 kHz —4.23 dBm 2.4962477324 GHz «UBL 18 kHz —6.32 dBm
Ref 22 dBm =Att 20 4B #SWT 17 = 2.462457821 GH=z Ref 22 dBm =Att 20 dB #SWT 17 = 2.462477324 CHz
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Plot # 171. Transmitter output 5. Plot # 172. Transmitter output 5.
Peak Power Spectral Density. Peak Power Spectral Density.
High frequency. 1Mbps rate. High frequency. 11Mbps rate.
MARKER 1 =RBW 3 kHz Marker 1 [T1 ] MARKER 1 *RBL 3 kH=z Marker 1 [T1 1
2.462517147 GH=z ‘ =UBW 1@ kHz —10.00 dBm 2.462489183 GH=z *UBK 18 kHz —1@.58 dBm
Ref 22 dBm =Att 2@ dB *SWT 17 = 2.462517147 GHz Ref 22 dBm *Att Z0 dB *BWT 17 = 2.46248%183 GHz
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Plot # 173. Transmitter output 5. Plot # 174. Transmitter output 5.
Peak Power Spectral Density. Peak Power Spectral Density.
High frequency. 6Mbps rate. High frequency. 54Mbps rate.
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Title: Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) access point
Model: WS410 FCC ID: UGMWS410

SFBM 3 kHz Msrker 1 [TL 1 *RBW 3 kHz Marker 1 [T1 3
VBW 10 kHz -2.69 dBm ALY VBM 10 kHz 1.34 dBm LT
Ref 10 dbn Att 35 4B LIUT 17 s 2.411994712 GHz TRACE Ref 10 dfm Ate 35 o SEUT 17 5 2.411996734 GHz TRACE
@ Offd=t 2.2 & W Offet 2. &
L CLEAR/ 1 CLEAR/
b wre e
1 Pri 1 PR \m
ureu I W | o " | .
M nAx HOLD b L L oo 7 P nAx HOLD
Wy 1 | gl | ! L
[ R L LR
- -
- -
SUEEP SHEEP
- COUNT L4 COUNT
e — . d
Canter 2.411994390 CHz S khzs Spen SO kHz TRACE | Center 2.411957356 GHz S kHzr Sper 50 KHz = |
Plot # 175. Transmitter output 6. Plot # 176. Transmitter output 6.
Peak Power Spectral Density. Peak Power Spectral Density.
Low frequency. 1Mbps rate. Low frequency. 11Mbps rate.
RBW 3 kHz Marker 4 [T1 1 SELECT TRACE =RBW 3 kHz Marker 1 [T1 1
UBM 18 kHz .36 dBn ALy 1 UBM 10 kHz -.33 B
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Plot # 177. Transmitter output 6. Plot # 178. Transmitter output 6.
Peak Power Spectral Density. Peak Power Spectral Density.
Low frequency. 6Mbps rate. Low frequency. 54Mbps rate.
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Title: Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) access point
Model: WS410 FCC ID: UGMWS410
MARKER 1 #*RBW 3 kHz Marker 1 [T1 1 MARKER 1 *RBEW 3 kHz Marker 1 [T1 1
Z.437517628 GHz =B 18 kHz —7.41 dBm 2.437488782 GHz #UBW 18 kHz -3.02 dBm
Ref 2Z dbm Att 35 dB *3WT 17 = 2.437517628 GHz Ref 22 dBm Att 35 4B *3WT 17 = 2.437485782 GHz
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Plot # 179. Transmitter output 6. Plot # 180. Transmitter output 6.
Peak Power Spectral Density. Peak Power Spectral Density.
Middle frequency. 1Mbps rate. Middle frequency. 11Mbps rate.
HARKER 1 ‘ =FRBE 3 kH= Marker 1 [T1 1 |WKER 1 | *RBW 3 kHz Marker 1 [T1 1
Z.43750641 GH=z =B 18 kHz —6.98 dBm Z2.437517628 GH=z «UBW 18 kH=z =7.41 dBm
Ref 22 dBm Att 35 4B *3WUT 17 = Z2.437506418 GHz Ref 22 dBm Att 35 dB x3WT 17 = 2.437°517628 GHz
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Plot # 181. Transmitter output 6. Plot # 182. Transmitter output 6.
Peak Power Spectral Density. Peak Power Spectral Density.
Middle frequency. 6Mbps rate. Middle frequency. 54Mbps rate.
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Plot # 185. Transmitter output 6.
Peak Power Spectral Density.

High frequency. 6Mbps rate.

LuL

Plot # 186. Transmitter output 6.
Peak Power Spectral Density.

High frequency. 54Mbps rate.
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Title: Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) access point
Model: WS410 FCC ID: UGMWS410
MARKER 1 #RBW 3 kHz Marker L, L. MARKER 1 *RBL 3 kHz Marker 1 [T1 1
Z.462488061 GHz «UBl 18 kHz —4.57 dBm 2.462486375 GH= =UBK 1@ kHz —5.32 dBm
Ref 22 dbm *Att 20 dB *SWT 17 = 2.462480061 GHz Ref ZZ dBm *Att 20 dB *3WT 17 = 2.402486378 GHz
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Plot # 183. Transmitter output 6. Plot # 184. Transmitter output 6.
Peak Power Spectral Density. Peak Power Spectral Density.
High frequency. 1Mbps rate. High frequency. 11Mbps rate.
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Title: Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) access point
Model: WS410 FCC ID: UGMWS410
Offs 25.0 dB RBW 3 kHz Offs 25.0 dB RBW 3 kHz
Att 15 dB WBW 10 kHz Att 15 dB WBWW 10 kHz
Ref 25.0 dBm SWT 175 Ref 25.0 dBm SWT 175
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Span 50.0 kHz
Plot # 187. Combined output Peak Power
Spectral Density.

Low frequency. 1Mbps rate.
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Plot # 189. Combined output Peak Power
Spectral Density.

Low frequency. 6Mbps rate.

CF 2.40968 GHz Span 50.0 kHz

Plot # 188. Combined output Peak Power
Spectral Density.

Low frequency. 11Mbps rate.
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Plot # 190. Combined output Peak Power
Spectral Density.

Low frequency. 54Mbps rate.
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Plot # 191. Combined output Peak Power Plot # 192. Combined output Peak Power
Spectral Density. Spectral Density.
Middle frequency. 1Mbps rate. Middle frequency. 11Mbps rate.
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Plot # 193. Combined output Peak Power
Spectral Density.

Middle frequency. 6Mbps rate.

Plot # 194. Combined output Peak Power
Spectral Density.

Middle frequency. 54Mbps rate.
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Plot # 195. Combined output Peak Power Plot # 196. Combined output Peak Power
Spectral Density. Spectral Density.

High frequency. 1Mbps rate. High frequency. 11Mbps rate.
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Plot # 197. Combined output Peak Power Plot # 198. Combined output Peak Power
Spectral Density. Spectral Density.

High frequency. 6Mbps rate. High frequency. 54Mbps rate.
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8.4. Conducted spurious emission

8.4.1. Requirements:

Clause 15.247(c). In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest level of
the desired power, based on either an RF conducted or a radiated measurement,
provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of
RMS averaging over a time interval, as permitted under paragraph (b)(3) of this
section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB.
Attenuation below the general limits specified in Sec. 15.209(a) is not required. In
addition, radiated emissions which fall in the restricted bands, as defined in Sec.
15.205(a), must also comply with the radiated emission limits specified in Sec.
15.209(a) (see Sec. 15.205(c)).

Due to the conducted power was measured based on the use of RMS averaging over a
time interval, the attenuation required here shall be 30 dB instead of 20 dB.

8.4.2. Test Procedure:

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100
kHz. The VBW is set to 300kHz.

The spectrum from 30MHz to 26GHz is investigated with the transmitter set to the low,
middle and high frequencies.

8.4.3. Test Results:

All test results met the requirements.

The tests were performed with the worst case, which is higher power level.

All harmonics/spurs are at least 30dB down from the highest emission level within the
authorized band as measured with a 100 kHz RBW.

The results are shown in plots #199-270.
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Plot # 199.

Output 1. Low frequency bandedge.
802.11b mode.
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Output 2. Low frequency bandedge.

802.11b mode.

ATTEN Z@AdB
RL 9. 8dBm

MEKR 5. 33dBm
Z2.37GH=z
JFBL [OUTHUTL

1l@dBr

STOP ZE. BAGHz
¥UBW 308kH=z SHP B.SB8sec

START 38MHz
¥REW 188kHz

Plot # 200.

Output 1. Low frequency spurious.
802.11b mode.
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Plot # 202.

Output 2. Low frequency spurious.
802.11b mode.
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Plot # 203. Plot # 204.
Output 3. Low frequency bandedge. Output 3. Low frequency spurious.
802.11b mode. 802.11b mode.
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Plot # 205. Plot # 206.
Output 4. Low frequency bandedge. Output 4. Low frequency spurious.
802.11b mode. 802.11b mode.

42 Chaim Levanon St. Tel-Aviv 69977 Israel. Management: Tel: 972-3-6467800 Fax: 972-3-6467779 www.sii.org.il
Electronics: Tel: 972-3-6465050 Fax: 972-3-7454026 - Alarms Systems Section: Tel: 972-3-6465370 Fax: 972-3-6467262



/;;5\ THE STANDARDS INSTITUTION OF IGRAEL  (Blectonis & Temats Laboretory

Test Report No.: 8612332644

Page 76 of 103 Pages

Title: Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) access point
Model: WS410 FCC ID: UGMWS410
<FEM 100 kHz  Merker 2 [T1 1 ATTEM Z8dB MKR 4. 17dBm
Ref 11 dBm Att 35 dB e e 2 RL 3. 8dBm 1BdB~ 2. 37GHz
o~ Orra=t 5 Tarker 1 L7131 ] LFEL QUTHUTS
4.70 dBn
|k 413530765 GHz |Em ‘ﬁs,
[ Pk} VM )
UTEL h
D
/ ;
5 fr/  HARKER
[l oeL TR
il ‘LWJ(\J St
’ COUNT JL,. i- S b et i B i
REFERENCE
| FIXED o
HARKER
Z00n
START 3BMH=z STOP 26. BBGH=z
Felel St At Sean WUz REBUIINGH | #¥RBW 1B88kHz ¥UBW 3BB8kH=z SWP E.EBsec
oo

Plot # 207.

Output 5. Low frequency bandedge.

802.11b mode.
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Plot # 209.

Output 6. Low frequency bandedge.

802.11b mode.
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Plot # 208.

Output 5. Low frequency spurious.
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Plot # 210.

Output 6. Low frequency spurious.

802.11b mode.
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Test on 2.4 GHz Band Outdoor WiFi (802.11b/g) access point
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Output 1. Middle frequency bandedge.
802.11b mode.
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Plot # 213.

Output 2. Middle frequency bandedge.
802.11b mode.
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Output 1. Middle frequency spurious.
802.11b mode.
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Plot # 214.

Output 2. Middle frequency spurious.
802.11b mode.
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Output 3. Middle frequency bandedge.
802.11b mode.

Span 3@ MHz

=REW 108 kHz Marker 1 [T1 3
VB 308 kHz 9.07 dbm
Ref 13 dBm Att 40 dB SWT 15 ms 2.4355@9615 GH=z
| jg_DOffget B % ]

| W\M\ =
I h

o rfr’ i L4 “/\1 LuL
| | |

Center Z2.437 GHz 3 MHzs

Plot # 217.

Output 4. Middle frequency bandedge.
802.11b mode.
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Plot # 216.

Output 3. Middle frequency spurious.
802.11b mode.
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Output 4. Middle frequency spurious.
802.11b mode.
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Output 5. Middle frequency bandedge. Output 5. Middle frequency spurious.
802.11b mode. 802.11b mode.
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Output 6. Middle frequency bandedge. Output 6. Middle frequency spurious.
802.11b mode.

802.11b mode.
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