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9 Band Edge Measurement

Test Requirement:

Test Method:

Test Limit:

Test Mode:
9.1 Test Produce

FCC CFRA47 Part 15 Section 15.247

KDB 558074 D01 15.247 Meas Guidance v05 August 24, 2018;

ANSI C63.10:2013

Regulation 15.247 (d),In any 100 kHz bandwidth outside the frequency band 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)).

Transmitting

1. Check the calibration of the measuring instrument using either an internal calibrator or a known

signal from an external generator.

2. 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.

3. 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.

4. 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.

5. Repeat above procedures until all measured frequencies were complete.
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9.2 Test Result

Test result plots shown as follows:
Antenna 0
TX 11b: Band edge-left side

Offs 1.00 dB * RBW 100 kHz
* Att 30 dB *VBW 300 kHz M2[1] -45.13 dBm
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TX 11g: Band edge-left side

Offs 1.00 dB * RBW 100 kHz
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TX 11n HT20: Band edge-left side

Offs 1.00 dB * RBW 100 kHz
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TX 11n HT40: Band edge-left side

Offs 1.00 dB * RBW 100 kHz
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Antenna 1

TX 11b: Band edge-left side

&
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TX 11g: Band edge-left side

Offs 1.00 dB ¥ RBW 100 kHz
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TX 11n HT20: Band edge-left side

®
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TX 11n HT40: Band edge-left side
Offs 1.00 dB * RBW 100 kHz
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TX 11n HT40: Band edge-right side

®

Offs 1.00 dB * RBW 100 kHz
* Att 30 dB VBW 300 kHz M2[1] -45.51 dBm
Batt Ref 20.00 dBm SWT 10ms 2.489390000 GHz
M1[1] -49.63 dBm|
2.483500000 GHz
1Pk 10 dBm
Max
0 dBm

D1 -5.420 dB
10 dem bl LT 1)

L~

dBrm

Start 2.422 GHz Stop 2.52 GHz

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn


http://www.waltek.com.cn/
http://www.waltek.com.cn/
http://www.waltek.com.cn/

Reference No.: WTD21D01009766W001 V2 Page 57 of 124

BLE: Band edge-left side

Offs 0.50 dB * RBW 100 kHz
* Att 30 dB *VBW 300 kHz M2[1] -50.12 dBm
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10 6 dB Bandwidth and 99% Bandwidth Measurement

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB 558074 D01 15.247 Meas Guidance v05 August 24, 2018;
ANSI C63.10:2013

10.1 Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum;
2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz
10.2 Test Result:
Table 1: Antenna O

Operation mode Test Channel 6dB Bandwidth (MHz) | 99% Bandwidth (MHz)

Channel 1 8.112 13.32

TX 11b Channel 6 8.112 13.25
Channel 11 8.080 13.32

Channel 1 15.72 17.91

TX 11g Channel 6 15.22 16.62
Channel 11 15.49 16.67

Channel 1 16.46 17.83

TX 11n HT20 Channel 6 15.95 17.83
Channel 11 15.47 17.89

Channel 3 35.24 36.67

TX 11n HT40 Channel 6 35.24 36.45
Channel 9 35.50 36.56
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Operation mode Test Channel 6dB Bandwidth (MHz) | 99% Bandwidth (MHz)

Channel 1 8.112 13.35

TX 11b Channel 6 8.112 13.35
Channel 11 8.112 13.38

Channel 1 15.47 16.72

TX 11g Channel 6 15.57 16.72
Channel 11 15.57 16.72

Channel 1 15.63 17.83

TX 11n HT20 Channel 6 16.11 17.94
Channel 11 15.58 17.95

Channel 3 35.57 36.56

TX 11n HT40 Channel 6 35.90 36.67
Channel 9 36.01 36.57

Table 3

Operation mode

Test Channel

6dB Bandwidth (MHz)

99% Bandwidth (MHz)

BLE

Channel 0 0.641 1.029
Channel 19 0.635 1.036
Channel 39 0.623 1.036
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Test result plot:
6dB Bandwidth (Antenna 0)
Mode: TX 11b channel 1

Offs 1.00 dB * RBW 100 kHz
* Att 30 dB *VBW 300 kHz D1[1] -0.48 dB
patt Ref 20.00 dBm SWT 2.5ms 8.112000000 MHz
l M1[1] -0.62 dBm
1Pk | 1o 4 2.407880000 GHz
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Mode: TX 11b channel 6
Offs 1.00 dB * RBW 100 kHz
* Att 30 dB * VBW 300 kHz D1[1] -0.58 dB
Patt Ref 20.00 dBm SWT 2.5ms 8.112000000 MHz
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Mode: TX 11b channel 11

Offs 1.00 dB * RBW 100 kHz
* Att 30 dB *VBW 300 kHz Di[1] 0.83 dB
Batt Ref 20.00 dBm SWT 2.5ms 8.080000000 MHz
M1[1] 0.02 dBm
2.457880000 GHz
10 dBm
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Mode: TX 11g channel 1

Offs 1.00 dB * RBW 100 kHz
* Att 30 dB * VBW 300 kHz D1[1] 0.26 dB
Batt Ref 20.00 dBm SWT 2.5ms 15.719000000 MHz
M1[1] -2.72 dBm
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Mode: TX 11g channel 6

Offs 1.00 dB * RBW 100 kHz
* Att 30 dB *VBW 300 kHz D1[1] 1.53 dB
Batt Ref 20.00 dBm SWT 2.5ms 15.220000000 MHz
M1[1] -2.68 dBm
1Pk _ 2.429315000 GHz
10 dLJIII
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Mode: TX 11g channel 11
Offs 1.00 dB * RBW 100 kHz
“Att 30dB * VBW 300 kHz D1[1] -0.92 dB
Batt Ref 20.00 dBm SWT 2.5nms 15.487000000 MHz
M1[1] -1.86 dBm
1Pk 2.454066000 GHz
10 dBm
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Mode: TX 11n HT20 channel 1

Offs 1.00 dB * RBW 100 kHz
* Att 30 dB * VBW 300 kHz D1[1] -0.74 dB
Patt Ref 20.00 dBm SWT 5ms 16.457000000 MHz
M1[1] -2.28 dBm
1Pk _ 2.404024000 GHz
10 dLJIII
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Mode: TX 11n HT20 channel 6
Offs 1.00 dB * RBW 100 kHz

“Att 30 dB * VBW 300 kHz D1[1] 0.07 dB
Patt Ref 20.00 dBm SWT 5ms 15.952000000 MHz
M1[1] -0.96 dBm
1Pk 2.429078000 GHz
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Mode: TX 11n HT20 channel 11

Offs 1.00 dB * RBW 100 kHz
* Att 30 dB * VBW 300 kHz D1[1] 2.10 dB
patt Ref 20.00 dBm SWT 5ms 15.467000000 MHz
M1[1] -1.16 dBm
1Pk _ 2.454024000 GHz
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Mode: TX 11n HT40 channel 3
Offs 1.00 dB * RBW 100 kHz

“Att 30 dB * VBW 300 kHz D1[1] 1.06 dB
Patt Ref 20.00 dBm SWT 10ms 35.240000000 MHz
M1[1] -4.99 dBm
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Mode: TX 11n HT40 channel 6

Offs 1.00 dB * RBW 100 kHz
* Att 30 dB *VBW 300 kHz D1[1] -1.73 dB
Patt Ref 20.00 dBm SWT 10ms 35.240000000 MHz
M1[1] -3.88 dBm
1Pk _ 2.419330000 GHz
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Mode: TX 11n HT40 channel 9
Offs 1.00 dB * RBW 100 kHz
“Att 30 dB * VBW 300 kHz D1[1] -2.39 dB
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BLE: channel O

Offs 0.50 dB * RBW 30 kHz
* Att 30 dB *VBW 100 kHz D1[1] 0.05 dB
Batt Ref 20.50 dBm SWT 5ms 640.700000000 kHz
l M1[1] -3.61 dBm
1Pk 2.401598800 GHz
Max 10 dBm
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BLE: channel 19
Offs 0.50 dB * RBW 30 kHz

“Att 30 dB * VBW 100 kHz D1[1] 0.09 dB
Patt Ref 20.50 dBm SWT 5ms 634.700000000 kHz
M1[1] -4.55 dBm
1Pk 2.439598800 GHz
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BLE: channel 39

Offs 0.50 dB * RBW 30 kHz
* Att 30 dB *VBW 100 kHz D1[1] -0.04 dB
Batt Ref 20.50 dBm SWT 5ms 622.800000000 kHz
l M1[1] -3.31 dBm
1Pk 2.479598800 GHz
Max 10 dBm
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99% Bandwidth(Antenna 0)
Mode: TX 11b channel 1

Offs 1.00 dB “ RBW 300 kHz
* Att 30 dB *VBW 1 MHz M1[1] 5.77 dBm
patt Ref 20.00 dBm SWT 2.5ms 2.412415000 GHz
Occ Bw  13.317365269 MHz
1Pk N L T1[1] -7.65 dBm
Max | @ 9™ e 2.405357285 GHz
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Mode: TX 11b channel 6

Offs 1.00 dB * RBW 300 kHz

* Att 30 dB * VBW 1 MHz M1[1] 7.11 dBm
Batt Ref 20.00 dBm SWT 2.5ms 2.436425000 GHz
I Occ Bw  13.253493014 MHz
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Mode: TX 11b channel 11

Offs 1.00 dB “ RBW 300 kHz
* Att 30 dB *VBW 1 MHz M1[1] 6.13 dBm
Batt Ref 20,00 dBm SWT 2.5ms 2.461457000 GHz
Occ Bw  13.317365269 MHz
1Pk N e | T1[1] -9.93 dBm
Max | @ 9™ 'y 2.455229541 GHz
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Mode: TX 11g channel 1

Offs 1.00 dB * RBW 300 kHz
* Att 30 dB *VBW 1 MHz M1[1] 5.16 dBm
Patt Ref 20.00 dBm SWT 2.5ms 2.411152000 GHz
I Occ Bw  17.914171657 MHz
1Pk | 10 45 T1[1] -3.84 dBm
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Mode: TX 11g channel 6

Offs 1,00 dB * RBW 300 kHz
* Att 30 dB M1i[1] 7.18 dBm
patt Ref 20,00 dBm 2.434754000 GHz
I Occ Bw 16.616766467 MHz
T1[1] -2.64 dBm
10 dBm 2.428666667 GHz
’ !UW 2.14 dBm
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Mode: TX 11g channel 11

Offs 1.00 dB * RBW 300 kHz
* Att 30 dB M1[1] 6.44 dBm
Batt Ref 20.00 dBm 2.459754000 GHz
I Occ Bw  16.666666667 MHz
T1[1] -3.26 dBm
10 dBm 2.453566866 GHz
’ _r,’“ -3.65 dBm
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Mode: TX 11n HT20 channel 1
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Offs 1.00 dB * RBW 300 kHz

* Att 30 dB *VBW 1 MHz Mj_[]_] 5.32 dBm

Batt Ref 20,00 dBm SWT 2.5nms 2.411192000 GHz

Occ Bw  17.838323353 MHz

1Pk T1[1] -3.37 dBm
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Mode: TX 11n HT20 channel 6

Offs 1.00 dB * RBW 300 kHz
* Att 30 dB * VBW 1 MHz M1[1] 6.71 dBm
Batt Ref 20.00 dBm SWT 2.5ms 2.437647000 GHz
I Occ Bw  17.838323353 MHz
1Pk |10 s iy T1[1] -1.65 dBm
Max Bm 2.428053892 GHz
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Mode: TX 11n HT20 channel 11

Offs 1.00 dB “ RBW 300 kHz
* Att 30 dB *VBW 1 MHz M1[1] 5.87 dBm
Batt Ref 20.00 dBm SWT 2.5ms 2.461246000 GHz
I Occ Bw  17.892215569 MHz
1Pk o T -3.04 dBm
Max | @ 9™ = 2.452946108 GHz
’ fNWNRMMr‘V‘-\M/‘/{-\ -3.78 dBm
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Mode: TX 11n HT40 channel 3

Offs 1.00 dB *RBW 1 MHz
*Att 30dB “VBW 3 MHz M1[1] 9.41 dBm
Batt Ref 20.00 dBm SWT 2.5ms 2.424850000 GHz
I Occ Bw 36.666666667 MHz
1Pk 10 dBn 1[1] 2.37 dBm
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Mode: TX 11n HT40 channel 6
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Offs 1.00 dB “ RBW 1 MHz

* Att 30 dB * VBW 3 MHz M1[1] 9.66 dBm
patt Ref 20.00 dBm SWT 2.5ms 2.438870000 GHz
Occ Bw  36.447105788 MHz

1Pk Miri[1] 2.72 dBm
Max SN 6447 GHz
T2[1] 2.97 dBm
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Mode: TX 11n HT40 channel 9
Offs 1.00 dB * RBW 1 MHz

* Att 30 dB *VBW 3 MHz M1[1] 9.15 dBm
patt Ref 20,00 dBm SWT 2.5ms 2.455180000 GHz
Occ Bw  36.556886228 MHz
1Pk ~ Mi[1] 2.47 dBm
Max | 10 9Bm PRI S N .4 6667 GHz
f T2[1] 2.25 dBm
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6dB Bandwidth (Antenna 1)
Mode: TX 11b channel 1

@

Offs 1.00 dB RBW 100 kHz
Att 30 dB VBW 300 kHz Di[1] -0.98 dB
Ref 20.00 dBm SWT 2.5ms 8.112000000 MHz
| M1[1] 1.13 dBm
1Pk |40 ggm 2.407880000 GHz
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Mode: TX 11b channel 6
Offs 1.00 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] -0.49 dB
Ref 20.00 dBm SWT 2.5ms 8.112000000 MHz
| M1[1] -5.17 dBm
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Mode: TX 11b channel 11

Offs 1,00 dB RBW 100 kHz

Att 30 dB VBW 300 kHz Di[1] -1.02 dB

Ref 20.00 dBm SWT 2.5ms 8.112000000 MHz

‘ M1[1] -6.00 dBm
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Mode: TX 11g channel 1

Offs 1.00 dB
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Mode: TX 11g channel 6

Offs 1.00 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] -0.08 dB
Ref 20.00 dBm SWT 2.5ms 15.569000000 MHz
| M1[1] -6.84 dBm
2.429216000 GH
1PK 110 dBm z
Max
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Mode: TX 11g channel 11

Offs 1.00 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] 0.05 dB
Ref 20.00 dBm SWT 2.5ms 15.569000000 MHz
| M1[1] -7.91 dBm
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Mode: TX 11n HT20 channel 1

Offs 1,00 dB RBW 100 kHz
Att 30 dB VBW 300 kHz Di[1] -0.53 dB
Ref 20.00 dBm SWT 5Sms 15.629000000 MHz
| M1[1] -5.67 dBm
2.404024000 GHz
1Pk 10 dBm
Max
O dBrmD1 U.l[\ dBm
D0l VO O O S I
3 . m ! | padd 1o
-10 dBm j l
-20 dBm l"b\l\
W@M M‘-‘u“%
-40 dBm
-50 dBm
-60 dBm
-70 dBm

CF 2.412 GHz

Span 27.0 MHz

Mode: TX 11n HT20 channel 6
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Mode: TX 11n HT20 channel 11

Offs 1.00 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] -0.51 dB
Ref 20.00 dBm SWT 5ms 15.575000000 MHz
| M1[1] -7.63 dBm
2.454078000 GH
1Pk |14 dBm z
Max
0 dBm-+
D1 -1.490 dBm
LoIh |'| |'| [
o B2 i’-@.790 aBph |."'L’n"““~[\ ‘"F'-wﬂuwhu C
ol | ! |
-20 dBm \L,L\
' =
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz Span 27.0 MHz
Mode: TX 11n HT40 channel 3
Offs 1.00 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] -1.42 dB
Ref 20.00 dBm SWT 10ms 35.570000000 MHz
| M1[1] -13.15 dBm
2.404110000 GHz
1Pk 10 dBm
Max
0 dBm
D1 174000 dBm
-].UdBm nfi‘ll Illlll ]lln Il |
D[?' -13.00 i ¥

lude'\".'MW JM'*“MuL.A.h.... NN

-20 dBrlT. J(
-30 dBm

I

-40 dBy
)
=50 B\lll IL\W
-60 dBm
-70 dBm
CF 2.422 GHz Span 55.0 MHz
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Mode: TX 11n HT40 channel 6

Offs 1.00 dB +* RBW 100 kHz
* ALt 30 dB VBW 300 kHz D1[1] -0.29 dB
Batt Ref 20.00 dBm SWT 10ms 35.900000000 MHz
| M1[1] -10.09 dBm
2.418890000 GHz
1Pk 10 dBm
Max
0 dBm
D1 250 dBm
voial |,|.J\,,]. V"'M"l‘u'ﬂ&hfiﬁ
"‘LQ_EI'BT_D"? -10.250 dBm L w‘ﬁ-
-20 dBm

|
/

-30 dBj;rN

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz Span 55.0 MHz
Mode: TX 11n HT40 channel 9
Offs 0.50 dB * RBW 100 kHz
*Att 30 dB VBW 300 kHz D1[1] -0.15 dB
Batt Ref 20.50 dBm SWT 10ms 36.010000000 MHz
M1[1] -5.69 dBm

1Pk l

2.434110000 GHz

Max 10 dBm
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oo
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99% Bandwidth (Antenna 1)
Mode: TX 11b channel 1

Offs 1.00 dB RBW 300 kHz
Att 30 dB VBW 1 MHz M1[1] 7.33 dBm
Ref 20.00 dBm SWT 2.5ms 2.411425000 GHz
Occ Bw 13.349301397 MHz
J M1 T1[1] -8.29 dBm|
10 B"“ oy 2.405261477 GHz
A TY[Y] -8.61 dBm|
0 dBm A 2% 610778 GHz
T 2
Jmﬁb%%\‘/ v
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm

CF 2.412 GHz

Span 16.0 MHz

@

1Pk
Max

Mode: TX 11b channel 6

Offs 1.00 dB RBW 300 kHz
Att 30 dB VBW 1 MHz M1[1] 0.89 dBm
Ref 20.00 dBm SWT 2.5ms 2.437415000 GHz
‘ Occ Bw  13.349301397 MHz
4 T1[1] -13.62 dBm|
10 dBm 2.430293413 GHz
‘ M!sz[1] -15.61 dBm
0 dBm ‘ wwuuw\« w’\/\jw\mg\_x%ztz?ls GHz
NS AvA ’\U-\%
20 dBr‘T. /|
-30 dBT
-40 dBm
-50 dB.‘..
-60 dBr‘n
-70 dBm

CF 2.437 GHz

Span 16.0 MHz
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