FCC ID: 2ACH9-W1330Q

Above 1GHz
EUT : Traveltek Model Name W1330Q
Temperature : 20 C Relative Humidity : [48%

Pressure : 1010hPa Test Mode : Mode 4 TX Channel 11
Test Voltage DC 7.6V
Vertical
wuLev&l (dBuV/m)
87.5
76.0 FCC PART15 PK
62.5 2
- FCC PART15 AV
50.0 '
3
37.5
25.0
125
1000 4000. 6000. 8000. 10000. 14000, 18000. 22000. 25000
Frequency (MHz)
ReadhAntenna Preamp Cable Limit Over
Freq Level Factor Factor Loss Lewvel Line Limit Remark
MHz dBuV dB/m dB dB dBuV/m dBuV/m dB
1 4942 .00 26.95 33.28B 27.57 12.32 44 .98 54.00 -9.02 Average
2 4942 00 40.75 33.28 27.57 12.32 58.78 74.00 -15.22 Peak
3 T73B6.00 16.05 37.36 27.98 1le.62 42.05 54.00 -11.95 Averags
4 T386.00 28.49 37.36 27.98 16.682 54.49 7T4.00 -19.51 Peak
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FCC ID: 2ACH9-W1330Q

Horizontal

100 Level (dBuVi/m)

87.5

75.0 FCC PART15 PK

62.5 2

4 FCC PART15 AV
50.0 )
3

37.5

25.0

12.5

1000 4000. 6000. 2000. 10000. 14000, 18000. 22000. 25000
Freguency (MHz)
ReadAntenna Preamp Cable Limit Over
Freq Level Factor Factor Loss Level Line Limit Remark
MH= dBuV dB/m dB dBE dBuV/m dBuV/m dB

1 4942 .00 24.91 33.28 27.57 12.32 42,94 54.00 -11.06 Average
2 4942 .00 3B8B.79 33.28 27.57 12.32 S56.82 T74.00 =17.18 Peak
3 7356.00 12.84 37.34 27.97 16.62 38.B3 54.00 -15.17 Average
4 T7356.00 27.83 37.34 27.97 16.62 53.82 7T4.00 -20.18 Peak

Note: 1. Absolute Level= Reading Level + Antenna Factor + Cable Loss-Preamp factor,
2.0ver Limit= Absolute Level — Limit;

3.When PK value is lower than the Average value limit, average didn't record.

4.The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has not to be reported.
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Spurious Emission in Restricted Band (1-25G) :

FCC ID: 2ACH9-W1330Q

All the modulation modes have been tested and all other emissions more than 20dB below the limit,
the worst result was report as below:

Polar |Frequency Met_er Antenna | Cable | Preamp | Emission Limits Margin [
Reading Factor loss factor Level
(H/V) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
802.11b
\Y% 3264 30.56 30.26 9.96 26.63 44 .15 74 -29.85 Pk
H 3264 31.36 30.26 9.96 26.63 44 .95 74 -29.05 PK
V 3336 31.13 30.33 9.96 26.66 44.76 74 -29.24 Pk
H 3336 30.45 30.33 9.96 26.66 44.08 74 -29.92 PK
\ 4100 33.72 31.64 10.61 27.06 48.91 74 -25.09 Pk
H 4100 32.48 31.64 10.61 27.06 47.67 74 -26.33 PK
\Y 11764 32.68 26.64 17.32 28.98 47.66 74 -26.34 Pk
H 11764 32.21 26.64 17.32 28.98 47.19 74 -26.81 PK
\Y 17732 31.53 26.27 22.01 30.39 49.42 74 -24.58 Pk
H 17732 31.56 26.27 22.01 30.39 49.45 74 -24.55 PK
802.11g
\Y 3264 32.23 30.26 9.96 26.63 45.82 74 -28.18 Pk
H 3264 31.58 30.26 9.96 26.63 45.17 74 -28.83 PK
V 3336 31.48 30.33 9.96 26.66 45.11 74 -28.89 Pk
H 3336 30.63 30.33 9.96 26.66 44.26 74 -29.74 PK
\Y 4100 32.86 31.64 10.61 27.06 48.05 74 -25.95 Pk
H 4100 31.53 31.64 10.61 27.06 46.72 74 -27.28 PK
V 11764 30.23 26.64 17.32 28.98 45.21 74 -28.79 Pk
H 11764 31.65 26.64 17.32 28.98 46.63 74 -27.37 PK
\Y% 17732 31.53 26.27 22.01 30.39 49.42 74 -24.58 Pk
H 17732 31.78 26.27 22.01 30.39 49.67 74 -24.33 PK
802.11n(HT20)
V 3264 30.53 30.26 9.96 26.63 4412 74 -29.88 Pk
H 3264 30.66 30.26 9.96 26.63 44 .25 74 -29.75 PK
\Y% 3336 32.85 30.33 9.96 26.66 46.48 74 -27.52 Pk
H 3336 32.56 30.33 9.96 26.66 46.19 74 -27.81 PK
V 4100 33.83 31.64 10.61 27.06 49.02 74 -24.98 Pk
H 4100 31.42 31.64 10.61 27.06 46.61 74 -27.39 PK
\Y% 11764 32.85 26.64 17.32 28.98 47.83 74 -26.17 Pk
H 11764 32.76 26.64 17.32 28.98 47.74 74 -26.26 PK
\Y 17732 30.36 26.27 22.01 30.39 48.25 74 -25.75 Pk
H 17732 30.62 26.27 22.01 30.39 48.51 74 -25.49 PK
802.11n(HT40)
\Y, 3264 31.34 30.26 9.96 26.63 44.93 74 -29.07 Pk
H 3264 31.85 30.26 9.96 26.63 45.44 74 -28.56 PK
\Y% 3336 31.28 30.33 9.96 26.66 44 .91 74 -29.09 Pk
H 3336 32.25 30.33 9.96 26.66 45.88 74 -28.12 PK
\Y 4100 32.45 31.64 10.61 27.06 47.64 74 -26.36 Pk
H 4100 31.45 31.64 10.61 27.06 46.64 74 -27.36 PK
\% 11764 31.56 26.64 17.32 28.98 46.54 74 -27.46 Pk
H 11764 31.42 26.64 17.32 28.98 46.4 74 -27.6 PK
\Y 17732 30.57 26.27 22.01 30.39 48.46 74 -25.54 Pk
H 17732 29.78 26.27 22.01 30.39 47.67 74 -26.33 PK

If the PK measured levels comply with average limit, then the average level were deemed to comply with
average limit.
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FCC ID: 2ACH9-W1330Q

Spurious Emission in Band Edge:

802.11b - Vertical
Level (dBuV/m)

110

82.5
FCC PART15 PK

FCC PART15 AV

55.0 1 g
i s A ihn B e it o i

21.5

2351  2360. 2370. 2380. 2390. 2400, 2410, 2420
Frequency (MHz)

Preamp Read CablelAntenna Limit Over
Freq Factor Level Loss Factor Level Line Limit Remark

MHz dB dBuV dBs dB/m dBuV/m dBuvV/m dB

i 2380.00 26.32 38.18 7.34 28.72 47.92 74.00 -26.08 Peak

1 I}L-:-nml (dBuV/m)

825
FCC PART15 PK
55.0 \W‘I FCC PART15 AV
WMW

21.5

2451 2456. 2460. 2464, 2468, 2472, 2476. 2480. 2484, 2488, 2492. 2496.2500
Frequency (MHz)

Preamp Read Cablelintenna Limitc Over
Freq Factor Level Loss Factor Level Line Limit Remark

MH=z dB dBuV dB dB/m dBuV/m dBuvV/m dB

1 2483.50 26.34 389.57 7.57 28B.79 48.59 74.00 -24.41 Peak
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FCC ID: 2ACH9-W1330Q

802.11b - Horizontal
Level (dBuV/m)

110
82.5
FCC PART15 PK
55.0 1~"~J’ FCC PART15 AV
FTPRRIIRT IS WY s hiiiiing
27.5

2351 2360. 2370. 2380, 2390, 2400, 2410, 2420
Frequency (MHz)

Preamp Read Cablelntenna Limit Over
Freq Factor Levesl Loss Factor Level Line Limit Remark

MH=z dB dBuV dB dB/m dBuV/m dBuV/m dB

: g 2350.00 26.32 38.52 7.34 2B.72 4B.26 T4.00 -25.74 Peak

Level (dBuV/m)

110

82.5
FCC PART15 PK

55.0 M‘I FCC PART15 AV
L T L NP W T

271.5

2451 2456, 2460, 2464, 2468, 2472, 2476, 2480, 2484, 2488, 2492, 2496.2500
Frequency (MHz)

Preamp Read Cablelntenna Limit Over
Freq Factor Level Loss Factor Level Line Limit Remark

MHzZ dB dBuv ds dB/m dBuV/m dBuvV/m dB

1 2483.50 26.34 36.25 7.57 28.79 46.27 74.00 -27.73 Peak
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FCC ID: 2ACH9-W1330Q

802.11g - Vertical

Level (dBuV/m)

110
82.5
FCC PARTY5 PK
55.0 . FCC PART15 &\L
RPN, Lt
271.5

2351 2360. 2370. 2380, 2390. 2400. 2410, 2420. 2430
Frequency (MHz)

Preamp Read Cableintenna Limitc Over
Freq Factor Level Loas Factor Level Line Limit Remark

MHZz dB dBuvV ds dB/m dBuV/m dBuV/m dB

1 2390.00 26.32 38.78 7.34 28.72 48.52 74.00 -25.48B Peak

11 ~Level (dBuVim)

82.5
FCC PART15 PK

FCC PART15 AV

55.0 W‘l

21.5

2451 2456. 2460, 2464. 2468. 2472, 2476. 2480. 2484, 2488, 2492, 2496.2500
Frequency (MHz)

Preamp Read Cablelntenna Limit Over
Freq Factor Level Loss Factor Level Line Limit Remark

MHz dB dBuV dB dB/m dBuV/m dBuV/m dB

2483.50 2&6.34 38.6&5 7.57 28.79 48B.87 74.00 -25.33 Peak
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Level (dBuVim)

802.119g - Horizontal

FCC ID: 2ACH9-W1330Q

10
82.5
FCC PARRKIS PK
55.0 FCC PART15, AV
1M|I"‘w‘ -
MW'MMW
27.5
2351 2360. 2370. 2380. 2390. 2400. 2410. 2420. 2430
Fregquency (MHz)
Preamp Read CableiAntenna Limit Over
Freq Factor Level Loss Factor Level Line Limit Remark
MH=Z dB dBuV de dB/m dBuV/m dBuV,/m dB
1 2390.00 26.32 35.53 T.34 28B.72 45.27 T4.00 -28.73 Peak
11 GLeveI (dBuV/m)
82.5
FCC PART15 PK
FCC PART15 AV
55.0 W‘E
T b i
27.5
2451 2456. 2460, 2464, 2468. 2472, 2476. 2480. 2484, 2488, 2492. 2496.2500
Frequency (MHz)
Preamp Read CableAntenna Limit Over
Freq Factor Level Los=s Factor Level Line Limit Remark
MH= dB dBuV dB dB/m dBuV/m dBuV/m dB
: § 2483.50 26.34 .B7 T7.57 2B8.79 5H0.89 74.00 -23.11 Peak
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FCC ID: 2ACH9-W1330Q

802.11n(HT20) - Vertical

- Level (dBuV/m)

110
82.5
FCC PARTYS PK
55.0 — FCC PART154AV
 eredbbeit e onmrssipir ittt
27.5

2351 2360. 2370. 2380, 2390, 2400. 2410, 2420. 2430
Frequency (MHz)

Preamp Read CableAntenna Limit Oover
Freq Factor Level Loss Factor Level Line Limit Remark

MHzZ dB dBuVv ds d8/m dBuV/m dBuvV/m dB

2380.00 26.32 39.55 7.34 2B.72 49.29 74.00 -24.71 Peak

Level (dBuV/m)

110

82.5
FCC PART15 PK

55.0 \"\ FCC PART15 AV

T MUl N g e o s

21.5

2451 2456, 2460, 2464. 2468. 2472, 2476. 2480. 2484, 2488, 2492. 2496.2500
Frequency (MHz)

Preamp Read CableAntenna Limit Over
Freq Factor Level Loss Factor Level Line Limit Remark

MHzZ dB dBuV ds dB/m dBuV/m dBuV/m dB

2483.50 26.34 39.2& 7.57 28.79 49,28 74.00 -24.72 Peak
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FCC ID: 2ACH9-W1330Q

802.11n(HT20) - Horizontal

Level (dBuVim)

110

825
FCC PARTHS PK

FCC PART15 BV

55.0 7 wﬂ'
WOTRPIPIINEUIERETT L Lo oy

21.5

2351 2360, 2370. 2380, 2390, 2400, 2410, 2420, 2430
Frequency (MHz)

Preamp Read Cablelntenna Limit Over
Freq Factor Lewvel Loss Factor Level Line Limit Remark

MH=Z dB dBuVv dB dB/m dBuV/m dBuV/m dB

2390.00 26.32 38.93 7.34 28.72 48.67 74.00 -25.33 Peak

Level (dBuV/m)

110
4
82.5
FCC PART15 PK
55.0 : FCC PART15 AV
b Mﬂw
27.5

2451 2456. 2460, 2464. 2468, 2472, 2476, 2480. 2484, 2488, 2492, 2496.2500
Freguency (MHz)

Preamp Read Cablelntenna Limit Over
Freq Factor Levesl Loss Factor Level Line Limit Remark

MHzZ dB dBuV dB dB/m dBuV/m dBuV/m dB

2483.50 26.34 38.71 7.57 28B.79 48.73 74.00 -25.27 Peak
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FCC ID: 2ACH9-W1330Q

802.11n(HT40) - Vertical

11 GLe\reI (dBuVim)

82.5
FCC PART15| PK

FCC PART15 AV

55.0 r M

27.5
2310 2340, 2360. 2380. 2400. 2420. 2450
Frequency (MHz)
Preamp Read CablelAntenna Limitc Cwver
Freq Factor Level Loss Factor Level Line Limit Remark
MH=Z dB dBuV dB dB/m dBuV/m dBuV/m dB
1 2390.00 26.32 37.53 7.34 28.72 47.27 74.00 -26.73 Peak
11 I}Lw{arl (dBuVim)
Far o
82.5
FCC PART15 PK
FCC PART15 AV
55.0
AR St s 4
27.5

2430  2440. 2450, 2460, 2470. 2480. 2490, 2500
Freguency (MHz)

Preamp Read Cablelntenna Limit Over
Freq Factor Leveal Loss Factor Level Line Limit Remark

MH=zZ dB dBuv dBs dB/m dBuV/m dBuV/m dB

1 2483.50 26.34 40.36 7.57 28.79 50.38 74.00 -23.62 Peak
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FCC ID: 2ACH9-W1330Q

802.11n(HT40) - Horizontal

Level (dBuVim)

110

82.5
FCC PART15\PK

FCC PART15 L

§5.0 =
MMWWM

27.5
2310 2340. 2360. 2380. 2400. 2420, 2450
Frequency (MHz)
Preamp Read CableAntenna Limit Over

Freq Factor Level Loss Factor Levsl Line Limit BRemark

MH=Z dB dBuV dB dB/m dBuV/m dBuV,/m dB

2390.00 26.32 38.35 7.34 28.72 48.09 74.00 -25.91 Peak

11 ELe\reI (dBuVim)

82.5
FCC PART15 PK

FCC PART15 AV

55.0
WMWW

21.5

2430 2440 2450, 2460, 2470, 2480, 2490, 2500
Frequency (MHz)

Preamp Read CableAntenna Limit Over
Freq Factor Level Loss Factor Level Line Limit Remark

MH=Z dB dBuVv dB dB/m dBuV/m dBuvV/m dB

2483.50 265.34 38.13 7.57 2B.79 48.15 74.00 -25.85 Peak
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FCC ID: 2ACH9-W1330Q

5.BAND EDGE COMPLIANCE TEST
5.1. Limits

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
{ 15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands,
as defined in §15.205(a), must also comply with the radiated emission limits specified in

§ 15.209(a) (see §15.205(c)).

5.2. Test Setup

EUT A SPECTRUM
ANALYZER
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FCC ID: 2ACH9-W1330Q

5.3. Test Procedure
a) Check the calibration of the measuring instrument using either an internal calibrator or a
known signal from an external generator.
b) Position the EUT without connection to measurement instrument. Turn on the EUT and
connect its antenna terminal to measurement instrument via a low loss cable. Then set it to
any one measured frequency within its operating range, and make sure the instrument is
operated in its linear range.
c) Set RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient frequency
span including 100 kHz bandwidth from band edge.
d) Measure the highest amplitude appearing on spectral display and set it as a reference level.
Plot the graph with marking the highest point and edge frequency.

e) Repeat above procedures until all measured frequencies were complete.
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FCC ID: 2ACH9-W1330Q

Conduction band-edge

Frequency Band Delta Peak to band > Limit
Result
MHz emission (dBc) (dBc)
802.11b mode
2400 35.136 20 Pass
2483.5 55.961 20 Pass
802.11g mode
2400 32.02 20 Pass
2483.5 41.92 20 Pass
802.11n-HT20 mode
2400 33.92 20 Pass
2483.5 37.10 20 Pass
802.11n-HT40 mode
2400 29.71 20 Pass
2483.5 42.77 20 Pass
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802.11b: Band Edge, Left Side

FCC ID: 2ACH9-W1330Q

am Keysight Spectrum Analyzer - Swept SA

SENSE:INT| | ALIGN AUTO

Avg Type: Log-Pwr

PNO: Fast L, 1rig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB Select Marker
>
1
|||
Normal
e
Delta
e ]
Fixedl>
|
Ooff
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTIONVALUE -~ |
U N [ 1[f] 2.411 52 GHz 3111dBm| | i m |
2 NEERER 2.400 00 GHz
- 1] :
Properties»
10
11

@Iﬁl&ll

802.11b: Band Edg_:je, Right Side

M AL

Start Freq 2.4 30000000 GHz

e FEwsEONE SpECTUM AnakTer - Saept 5a

Ref Ofgel 0.5 88

Ref 20.50 dBm

A Type: Log-Per
o Trig: FreeRun SovgiHobd:>100M1 04

it
IF Gl oo ' gatton: 30 dB

Stop 2.50000 GHz

#VEW 300 kHz Sweep 6.733 ms (1001 pte)

Lk

Start Freq
2430000000 GHz

|

Stop Freq
2500000000 GHz

W55E
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FCC ID: 2ACH9-W1330Q

802.11g: Band Edge, Left Side

' Keysight Spectrum Analyzer - Swept SA = =
RL RF[50Q AC | SENSE:INT| [ ALIGN AUTO |
Marker 1 2.411520000000 GHz ) Avg Type: Log-Pwr
PNO: Fast (4 1rig: FreeRun Avg|Hold:>100/100
-
IFGain:Low #Atten: 30 dB Select Marker
>
1
11 dBidiv  Ref 20.00 dBm |
Log B
Normal
e |
Delta
| Ei———— ")
Fixed!
e
Off
MKR| MODE TRC| SCL X FUNCTION | FUNCTION WIDTH FUNCTION VALUE  ~ | I
N [1[Ff] 241152 GHz] -6 976 aBm| [ e
2 NEEEER 2.400 00 GHz 38996dBm[ [ 0000 000000
1 A ;
3 T [ 1 Properties»
5 =
6  iessiessesitiasssaiiaad |
7
8
9
10
s | | 0 ! 1 |
MSG STATUS

802.11g: Band Edge, Right Side

o Keysight Spartrum Analyzer SweptSA =
| SENSE:INT| [ ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Hoeld:>100/100
IFGainiLow ___#Atten: 30 dB Select Marker
»
1
1L1 dBidiv. Ref 20.00 dBm e | |
og S —
Normal
i
il
Delta
veve | I
Fixedl>
|
off
MKR| MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -~ |
A N [1]F] 2 .468 60 GHz 12:5 dim| | T e |
A N [1]f] 2.483 50 GHz 40635dBm| [ | 000000000 |
S A ;
i [ ] ] Properties»
5 E
6 B
7
8
9
10
11
MSG
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FCC ID: 2ACH9-W1330Q

802.11n-HT20: Band Edge, Left Side

s Keysight Spectrum Analyzer - Swept SA (=
RL RF | 506 AC SEMSE:INT| | ALIGN AUTO \
Marker 1 2. 409120000000 GHz ) Avg Type: Log-Pwr
PNO: Fast (4 1rig: FreeRun Avg|Hold:>100/100
S
IFGain:Low #Atten: 30 dB Select Marker
>
1
Ref 20.00 dBm \m————
Normal
||
Delta
e ]
Fixedl>
|
Ooff
MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTIONVALUE -~ |
W N [1[f] 240912 GHz] 5. 394 T N I | F—
2 NEERER 2.400 00 GHz 39316dBm| [ [ 0]
- 1] ;
3 T [ 1 Properties>
5 =
6 |
7
8
9
10
11 | I I I O R
MSG STATUS

802.11n-HT20: Band Edge, Right Side

o Keysight Spartrum Analyzer SweptSA =
| SENSE:INT| ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Hoeld:>100/100
IFGainiLow ___#Atten: 30 dB Select Marker
»
1
11 dB/div. Ref 20.00 dBm e | |
Log T
Normal
i
m
Delta
R
Fixedl>
|
off
MKR| MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -~ |
A N [1]F] 2 464 12 GHz 0. 525 dim| | T e |
A N [1]f] 2.483 50 GHz 36670dBm| [ | 000000000 |
S A ;
i [ ] ] Properties»
5 E
6 B
7
8
9
10
11
MSG
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FCC ID: 2ACH9-W1330Q

802.11n-HT40: Band Edge, Left Side

KEyslght Spectrum Analyzer - Swept SA = =R
RF 50 Q AC SENSE:INT] ALIGN AUTO
Marker 12.417200000000 GHz ) Avg Type: Log-Pwr
PNO: Fast (4 T1rig: FreeRun Avg|Hold:>100/100
Ty
IFGain:Low #Atten: 30 dB Select Marker
>
1
1L1 dBidw Ref 20.00 dBm |EE—]
Normal
e
Delta
T
Fixedl>
T
Off
MKR| MODE TRC| SCL X FUNCTION | FUNCTION WIDTH FUNCTION VALUE - |
YU N [1[f] 24172 GHz] 5. 546 dBm|[ | e
A N [1]f] 2.400 0 GHz 35263dBm| |
3 I R i
1 Properties»
5 E
6 | e |
7
g More
10
& | ! | 0 [ | =
MSG

802.11n-HT40: Band Edge, Right Side

==
SENSE:INT| | ALIGN AUTO ‘
Avg Type: Log-Pwr
: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB Select Marker

Mkr1 2.454 15 GHz
11 gBidw Ref 20.00 dBm -5 57 dBm

=

o

=
| E =

8 v

Delta

—

Fixed[>

T

off

MKR| MODE TRC| SCL X FUNCTION FUNCTION \WIDTH FUNCTION VALUE  « |
s N [1]f] 245415 GHz] 5. 757 T N I S FE————

2 NEEEES 2.483 50 GHz 48628dBm| [ 0 00000000 |
- 1 i

- Properties»

| B |

Keyway Testing Technology Co., Ltd.  Report No. TR17060352-E-003  Page 58 of 76



6. BANDWIDTH TEST
6.1. Limits

FCC ID: 2ACH9-W1330Q

For direct sequence systems, the minimum 6dB bandwidth shall be at least 500kHz

6.2. Test Procedure
1. Set RBW = 100 kHz.

. Set the video bandwidth (VBW) = 3 x RBW.

. Detector = Peak.

. Sweep = auto couple.

2
3
4. Trace mode = max hold.
5
6

. Allow the trace to stabilize.
. Measure the maximum width of the emission that is constrained by the frequencies

~

Associated with the two outermost amplitude points (upper and lower) that are attenuated
by 6 dB relative to the maximum level measured in the fundamental emission.

Test data:
Frequency 6dB Limit Result
(MHz) Bandwidth (MHz)
(MHz)
2412 10.12 >0.5 Pass
802.11b 2437 10.13 >0.5 Pass
2462 10.13 >0.5 Pass
2412 16.62 >0.5 Pass
802.11¢g 2437 16.63 >0.5 Pass
2462 16.63 >0.5 Pass
2412 17.85 >0.5 Pass
802.11n
(HT20) 2437 17.84 >0.5 Pass
2462 17.85 >0.5 Pass
2422 36.46 >0.5 Pass
802.11n
(HT40) 2437 36.47 >0.5 Pass
2452 36.47 >0.5 Pass
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Test plot as follows:
6dB bandwidth

~802.11b 2412MHz

Carser Freq: 2.812000000 OHz
Trig: Fres Run AvglHeld>1010
SArien: 30 4B Fadio Devies BTS

Hadio Sed: None

‘Center Freq 2.412000000 GHz

‘Ref 10.00 dBm

%;re“:éﬁ 100 iz
Occupled Bandwidth
15.429 MHz
-114.50 kHz % of OBW Power o
10.12 MHz = dB -6.00 dB

pan z
#VEW 300 kHz Sweep 4.8 msf

Total Power 24,0 dBm

Transmit Freq Error
x dB Bandwidth

FCC ID: 2ACH9-W1330Q

802.11g 2412MHz

Carser Freq: 2.812000000 OHz
Trig: Fres Run AvglHeld>1010
SArien: 30 4B Fadio Devies BTS

‘Center Freq 2.412000000 GHz Radio Std: None

‘Ref 10.00 dBm

“Span z
Sweep 4.8 ms ||

[Center 2412 GHz
I#Res BW 100 kHz
Occupled Bandwidth
16.522 MHz
Transmit Freq Error -22.445 kHz @ 99.00
x dB Bandwidth 16.62 MHz -6.00 dB

#VEW 300 kHz

Total Power 19.2 dBm

802.11b 2437MHz

[ Eryrges et Anskaes - Derapied B -

2437000000 GHz Center Freq: 437000000 GHz
AvgiHoid:> 1090

o Gaindow Radic Devics: BTS

Radio S10- Mone

Ref 10.00 dBm

ICenter 2,437 GHz

BW 100 kHz #VBW 100 kHz

Occupied Bandwidth Total Power
15.499 MHz
-B1.949 kHz % of OBW Power
10.13 MHz dB

Transmit Fraq Error
B Bandwidth

802.11g 2437MHz

[ Fevopht Tnestrum Mo - Gucwsied BW

Concer Freg: 2437000000 GHE
e Trig: Fres Run AvgHold:>»1018
P Gainl o BATNR: 30 08

Conter Freq 2.437000000 GHz Radis S2d: Neme

Radio Davice: BTS

Ref 10.00 dBm

Center Freg|
2437000000 GHz|

Span 50 MHz

SVBW 300 kHz Sweep 4.Bms

Occupled Bandwidth Total Power 18.8 dBm

16.522 MHz
Transmit Freq Error - 75 kHr % of OBW Power 99.00 %
x dB Bandwidth 16.63 MHz x dB -6.00 4B

802.11g 2462MHz

Center Freq: 2 452000000 GHz
o Trig: Fres Run AvglHeld:> 1010
E G Low #Amen: 30 40

Fadio Sto- Mone

FRadio Device: BTS

Ref 10.00 dBm

FYBW 300 kHz
Occupled Bandwidth Total Power 232 dBm
15.398 MHz

% of OBW Power 99.00 %

Transmit Fraq Error 1.864 kHz
x dB Bandwidth 10.13 MHz xdBe -6.00 dB

[T p— e ———T

Center Freq: 2 462000000 GHz
Trig: Free Run AvglHoid:> 1010
Satien: 30 48 Fadio Davies: BTS

Center Freq 2.462000000 GHz Fadia $1d: Nore

Ref 10.00 dBm

Span 50 MHz
#VBW 300 kHz

Occupied Bandwidth Total Powsr 18.9 dBm

16.523 MHz

Transmit Freq Error -12.200 kHz

% of OBW Power 99.00 %
x dB Bandwidth 16 MHz x dB 6
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802.11n(HT20) 2412MHz

FCC ID: 2ACH9-W1330Q

802.11n(HT40) 2422MHz

aq 2412000000 GHz Center Freq: 2412000000 GHz ) Radic $1d: Hone
: AwgiMedd:> 1010
Radic Duvics: BTS

Epan $0 MHz)
FVEW 300 kHz Sweep 4.8 ms)
Occupied Bandwidth Total Power 18.2 dBm
17.725 MHz
Transmit Freq Error «1.279 kHz of OBW Power 89.00 %
x dB Bandwidth 17.85 MHz xdB -6.00 dB

802.11n(HT20) 2437MHz

Canter Freq: 242000000 GHz Radio 51d: Hone
5 Trig: Fres Rum AvglHold = 10610
™ sAnen: 30 38 Radio Device: BTS

422 GHz Bpan 50 MHz
tes BW 100 kHz #VBW 300 kHz ]

Occupied Bandwidth Total Power
36.044 MHz

Transmit Freq Error 2.443 kHz of OBW Power

x dB Bandwidth 36.46 MHz x dB

802.11n(HT40) 2437MHz

[T E——————TT
AL

Center Freq 2.437000000 GHz Conter Freq: 2437000000 GHz Radic S1d: None
! Trig: Frew Run AwglHokd = 1010
Aol AT 2008 Radic Device: BTS

Ref 10.00 dBm

GHz Span 50 MHz
'es BW 100 kHz SVBW 300 kHz Sweep 4.8 ms|
Occupied Bandwidth Total Power 18.7 dBm
17.735 MH
Transmit Freq Error B12 Hz % of OBW Power
x dB Bandwidth 17.84 MHz xdB

e Tyt Specinum Aty - Octupeed BW 2 | o |
AL

Center Freg 2437000000 GHz Comer Freq: 2437000000 GH! Ragio Sed: None

3
) Trig: Frew Rum AvglHold: =108
#F Gain | ow sAmen: 30 48 Radio Davics: BTS

Ref 10.00 dBm

Span 50 MHz,
Sweep 4.8 ms)
Occupled Bandwidth Total Power 18.0 dBm
36.064 MHz
Transmit Frag Error 13 kHz o of OBW Powar
x dB Bandwidth 36.47 MHz x dB

802.11n(HT20) 2462MHz

[ rermor et andce - Detucesw

‘Contor Frag 2,462000000 GHz Center Freq: 1 482000000 GHz Radic $td- None
Trig: Frw Rusy AvgHold:> 1010
Radic Device: BTS

Ref 10.00 dBm

Center 2.462 GHz ) ) Span 50 MHz
wRes BW 100 kHz SVEW 300 kHz Sweep 4.8 ms)

Occupled Bandwidth Total Power 19.1 dBm
17.739 MHz

Transmit Freq Error 10,417 kHz % of OBW Power

x dB Bandwidth 17.85 MHz dB

802.11n(HT40)2452MHz

[y e —T i

‘Center Frag 2.4 00000 GHz Corner Freq: 2452000000 GHz
¥ Trig: Fres un AvgMold: 1010
" sAmen: 30 B

Ref 10.00 dBm

Span 50 MHz
J00 kHz Sweep 4.8 ms|

Occupied Bandwidth Total Power 18.0 dBm
36.073 MHz

Transmit Fraq Error 31.354 kHz of OBW Power

x dB Bandwidth 6.47 MHz x dB
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7.OUTPUT POWER TEST

7.1. Limits
For systems using digital modulation in the 2400~2483.5MHz, The output power shall not exceed 1W (30dBm)

7.2. Test Setup

1. The Transmitter output (antenna port) was connected to the power meter.
2. Turn on the EUT and power meter and then record the power value.
3. Repeat above procedures on all channels needed to be tested.

Note: The cable loss and attenuator loss were offset into measure device as an amplitude offset.

=T at. | POWER METER

7.3. Test Result

Maximum
Test Frequency Conducted Output LIMIT
Channel Power
(MHZz) (dBm) dBm
TX 802.11b Mode
CHO1 2412 7.91 30
CHO06 2437 8.47 30
CH11 2462 8.58 30
TX 802.11g Mode
CHO1 2412 7.36 30
CHO06 2437 7.24 30
CH11 2462 7.29 30
TX 802.11n(HT20) Mode
CHO1 2412 7.39 30
CHO06 2437 7.01 30
CH11 2462 7.24 30
TX 802.11n(HT40) Mode
CHO03 2422 6.94 30
CHO06 2437 6.67 30
CHO09 2452 6.71 30

Note: For power test the duty cycle is 100% in continous transmitting mode.
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8. DUTY CYCLE

8.1. Test Procedure

The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing
between bins on the sweep are sufficient to permit accurate measurements of the on and off times
of the transmitted signal.Set the center frequency of the instrument to the center frequency of the
transmission. Set RBW = OBW if possible; otherwise, set RBW to the largest available value. Set
VBW = RBW. Set detector = peak or average. The zero-span measurement method shall not be
used unless both RBW and VBW are > 50/T and the number of sweep points across duration T
exceeds 100. (For example, if VBW and/or RBW are limited to 3 MHz, then the zero-span method of
measuring duty cycle shall not be used if T < 16.7 microseconds.)

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.

The path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.

The EUT was operating in controlled its channel.

Use the following spectrum analyzer settings:

Span = Zero Span

RBW = 8MHz

VBW = 50MHz

Number of points in Sweep >100

Detector function = peak

Trace = Clear write Measure Ttotal and Ton

Calculate Duty Cycle = Ton / Ttotal and Duty Cycle Factor=10*log(1/Duty Cycle)

8.2. Test Setup

EUT A SPECTRUM
ANALYZER

8.3. Test Result

Duty cycle 298 %, it conforms with the standard requirements.
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Test plot of Duty Cycle for 802.11b

=R =R
Frequency

Keysight Spectrum Analyzer - Swept SA

SENSE:INT]| ALIGN AUTO

Avg Type: Log-Pwr

PNO: Fast L, 11g: FreeRun
IFGain:Low #Atten: 40 dB
Auto Tune

Center Freq
2.437000000 GHz

StartFreq
2.437000000 GHz

StopFreq
2.437000000 GHz
| B |

CF Step
8.000000 MHz
Auto Man

Freq Offset
0 Hz

Log Lin

-

Center 2.437000000 GHz
Res BW 8 MHz

msa 1JFile <PICTURE.PNG> saved

Span 0 Hz
Sweep 1.000 ms (1001 pts)

STATUS

#VBW 50 MHz

Test plot of Duty Cycle for 802.11g

=R =R
Frequency

Keysight Spectrum Analyzer - Swept SA
iXi L RF 500 AC
Center Freq 2.437000000 GHz )
PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 40 dB

SENSE:INT]| ALIGN AUTO

Avg Type: Log-Pwr

Auto Tune

CenterFreq
2.437000000 GHz

StartFreq
2.437000000 GHz

Stop Freq
2.437000000 GHz
B

CF Step
8.000000 MHz
Auto Man

Freq Offset

0 Hz
 Eliieii—_
Scale Type

Log

Lin

Center 2.437000000 GHz
Res BW 8 MHz

#VBW 50 MHz

Sweep 1.000 ms (1001 pts)

STATUS
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Test plot of Duty Cycle for 802.11n(HT20)

' Keysight Spectrum Analyzer - Swept SA =
ixl RL RF 500  AC | | SENSE:INT ALIGN AUTO | v
Center Freq 2.437000000 GHz ) Avg Type: Log-Pwr « 4 Gl Y
PNO: Fast i, T1rig: FreeRun
.
IFGain:Low #Atten: 40 dB

Auto Tune

11 dB.'dIV Ref 30.00 dBm |

Center Freq

2.437000000 GHz
A ‘!III l I I !J.M'IJ I” B |

StartFreq
2.437000000 GHz

stopFreq
2.437000000 GHz
| B |

CF Step
8.000000 MHz
Auto Man

Freq Offset

0 Hz
[
Scale Type

Center 2.437000000 GHz Span 0 Hz Lin

Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts) _l

msc 1File <PICTURE.PNG> saved STATLS

Test plot of Duty Cycle for 802.11n(HT40)

' Keysight Spectrum Analyzer - Swept SA
RL RF 50 Q AC SENSE:INT] ALIGN AUTO
Center Freq 2.437000000 GHz ] Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run
IFGain:Low #Atten: 40 dB

Auto Tune

11 dBidw Ref 30.00 dBm

CenterFreq
2.437000000 GHz

StartFreq
2.437000000 GHz

Stop Freq
2.437000000 GHz

CF Step
8.000000 MHz
Auto Man

Freq Offset

O Hz
||
Scale Type

Center 2.437000000 GHz Log Lin

Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
|Mss 1File <PICTURE.PNG> saved
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9. POWER SPECTRAL DENSITY TEST
9.1. Limits

For digitally modulated systems, the power spectral density conducted from the intentional radiator to the antenna

FCC ID: 2ACH9-W1330Q

shall not be greater than 8dBm in any 3kHz band during any time interval of continuous transmission.

9.2. Test Setup

. Set analyzer center frequency to DTS channel center frequency.

. Set the span to 1.5 times the DTS bandwidth.
. Set the RBW to: 3 kHz < RBW < 100 kHz.

. Set the VBW = 3 RBW.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

. Use the peak marker function to determine the maximum amplitude level within the RBW.

0. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

1
2
3
4
5. Detector = peak.
6
7
8
9
1

9.3. Test Result

Channel Power density Limit Result
Frequency (MHz) (dBm/3kHz) (dBm/3kHz)
2412 -15.754 8 Pass
802.11b
2437 -13.569 8 Pass
2462 -13.885 8 Pass
2412 -17.936 8 Pass
802.11g 2437 -18.348 8 Pass
2462 -18.453 8 Pass
2412 -17.726 8 Pass
802.11n
(HT20) 2437 -18.110 8 Pass
2462 -17.847 8 Pass
2422 -21.551 8 Pass
802.11n
(HT40) 2437 -19.981 8 Pass
2452 -21.444 8 Pass
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802.11b 2412MHz

s Keysight Spectrum Analyzer - Swept SA
RL RF [500 AC | SENSE:INT| [ ALIGN AUTO
Center Freq 2.412000000 GHz . Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run Avg|Hold: 14/100
IFGain:Low #Atten: 40 dB

Mkr1 2.411 232 GHz Auto Tune
15.754 dBm

Center Freq
2.412000000 GHz

StartFreq
2.404000000 GHz

Stop Freq
2.420000000 GHz

CF Step
1.600000 MHz
Auto Man

Freq Offset

0Hz
e |
Scale Type

Span 16.00 MHz[|

#VBW 10 kHz Sweep 1.687 s (1001 pts) _
STATUS

802.11b 2437MHz

' Keysight Spectrum Analyzer - Swept SA EE
SENSE:INT| ALIGN AUTO
Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run Avg|Held: 2100
IFGain:Low #Atten: 40 dB

Peak Search

NextPeak
11 dBidiv.  Ref 10.00 dBm . e |
Log

Next Pk Right

Next Pk Left

Mkr—RefLvi

#VBW 10 kHz Sweep 1.687 s (1001 pts)

IMSG STATUS
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802.11b 2462MHz

s Keysight Spectrum Analyzer - Swept SA =
RL RF | 500 AC | SENSE:INT| ALIGN AUTO
Marker 1 2.461280000000 GHz Avg Type: Log-Pwr Peak Search
PNO: Fast () Trig: Free Run Avg|Hold: 3100
IFGain:Low #Atten: 40 dB

NextPeak
| e |
Next Pk Right

Next Pk Left

Mkr—RefLvl

#VBW 10 kHz Sweep 1.687 s (1001 pts)

IMSG STATUS

802.11g 2412MHz

' Keysight Spectrum Analyzer - Swept SA EE
RL RFE__ [ 500 AC | SENSE:INT] ALTGN AUTO
‘ Peak Search

Marker 1 2.411055000000 GHz ) Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Held: 2/100

IFGain:Low #Atten: 40 dB

NextPeak
|
Next Pk Right
|

Next Pk Left

Mkr—RefLvi

#VBW 10 kHz Sweep 2.847 s (1001 pts)

IMSG STATUS
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802.11g 2437MHz
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s Keysight Spectrum Analyzer - Swept SA (=
RL RE 500 AC SENSE:INT| | ALIGN AUTO Peak S h
Marker 1 2.436055000000 GHz Avg Type: Log-Pwr i
PNO: Fast (4 1rig: FreeRun Avg|Hold: 21100
Cp
IFGain:Low #Atten: 40 dB
NextPeak
1L1 dBidiv Ref 10.00 dBm |
og
Next Pk Right
|
Next Pk Left

#VBW 10 kHz

Sweep 2.847 s (1001 pts)

Mkr—RefLvl

STATUS

802.11g 2462MHz

(=
SENSE:INT| | ALIGN AUTO
Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Hold: 9/100
IFGain:Low #Atten: 40 dB SelectMarker
1
| |
Normal
e |
Delta

#VBW 10 kHz

Sweep 2.847 s (1001 pts)

Span 27.00 MHz

STATUS
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802.11n(HT20) 2412MHz

FCC ID: 2ACH9-W1330Q

am Keysight Spectrum Analyzer - Swept SA

(=

RL RF Q AC | SENSE:INT| ALIGN AUTO

Avj Type: Log-Pwr

Marker 1 2.405385000000 GHz
Avg|Hold: 3/100

PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 40 dB

Ref 10.00 dBm

11 dBidiv
Log

#VBW 10 kHz

Sweep 2.847 s (1001 pts)

Peak Search

NextPeak
| e |
Next Pk Right

Next Pk Left

Mkr—RefLvl

STATUS

802.11n(HT20) 2437MHz

. Keysight Spectrum Analyzer - Swept SA

[

SENSE:INT| ALIGN AUTO

Avg Type: Log-Pwr
Trig: Free Run Avg|Held: 1/100

PNO: Fast )
™ sAtten: 40 dB

IFGain:Low

Peak Search

1L1 dBidiv. Ref 10.00 dBm
cg

#VBW 10 kHz

Sweep 2.847 s (1001 pts)

NextPeak
|
Next Pk Right
|

Next Pk Left

Mkr—RefLvi

STATUS
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802.11n(HT20) 2462MHz

FCC ID: 2ACH9-W1330Q

|_ Key=ight Spectrum Analyzer - SweptSA

SENSE:INT| ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold: 2/100

PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 40 dB

Span 27.00 MHz
Sweep 2.847 s (1001 pts)

#VBW 10 kHz

=R =S
Peak Search
NextPeak
| B
Next Pk Right
|
Next Pk Left
|||

Marker Delta

Mkr—RefLvl

More
10f2

ISTATUS

_l

802.11n(HT40) 2422MHz

|_ Key=ight Spectrum Analyzer - Swept SA

-AE0

SENSE:INT| ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold: 2/100

PNO: Fast L, 1rig: FreeRun
IFGain:Low #Atten: 40 dB

Mkr1 2.429 840 GHz
-21.551 dBm

-----‘hdull illilul

Span 56.00 MHz

#VBW 10 kHz Sweep 5.905 s (1001 pts)

o] [
Peak Search
NextPeak
B
Next Pk Right
B
Next Pk Left
| B |

Marker Delta

Mkr—RefLvl

More
10f2

STATUS

—
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802.11n(HT40) 2437MHz
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| xeysiant spectrum Analyzer - SweptSA

B

SENSE:INT)| ALIGN AUTO |

Avg Type: Log-Pwr
Avg|Hoeld: 13/100

Trig: Free Run

PNO: Fast )
™ #Atten: 40 dB

IFGain:Low

Frequency

1L1 gBde Ref 10.00 dBm

#VBW 10 kHz

Mkr1 2.444 784 GHz

Sweep 5.

Auto Tune

-19.981 dBm |
|

CenterFreq
2.437000000 GHz

StartFreq
2.409000000 GHz

stop Freq
2.465000000 GHz
| s |

CF Step
5.600000 MHz
Auto Man

Freq Offset

0 Hz
s
Scale Type

Lin

Span 56.00 MHz/jls)

905 s (1001 pts)

STATUS

802.11n(HT40)2452MHz

| Keysight spectrum Analyzer - Swept s
o

B

RL RF 500 AC SENSE:INT)| ALIGN AUTO |

Avg Type: Log-Pwr
Avg|Hold: 2/100

Center Freq 2. 452000000 GHz
Fosinton

Trig: Free Run
#Atten: 40 dB

Frequency

1L1 gBde Ref 10.00 dBm

#VBW 10 kHz

Sweep 5.

Auto Tune

CenterFreq
2.452000000 GHz

StartFreq
2.424000000 GHz

StopFreq
2.480000000 GHz
e |

CF Step
5.600000 MHz
Auto Man

Freq Offset

0 Hz
|
Scale Type

=,

I

Lin

Log

Span 56.00 MHz

905 s (1001 pts)

ISTATUS
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10. ANTENNA REQUIREMENTS

10.1. Limits
For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be

designed to ensure that no antenna other than that furnished by the responsible party shall be
used with the device. And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas
of directional gain greater than 6dBi are used, the power shall be reduced by the amount in dB

that the directional gain of the antenna exceeds 6dBi..

10.2. Result
The antennas used for this product is FPCB antenna and that no antenna other than that

furnished by the responsible party shall be used with the device, the maximum peak gain of the

transmit antenna is 1.0 dBi.
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11. PHOTOGRAPHS OF TEST SET-UP

Conducted Emission
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Radiated Emission Test
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12.

PHOTOGRAPHS OF THE EUT
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*** the end of report ***
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