3L

Chip Antenna

Test Mode Hopping Mode
Number of Hopping Channel 79

® *RBW 100 kHz Marker 2 [T1 ]
*VBW 100 kHz 22.49 dBm

Ref 30 dBm *Att 40 dB SWT 10 ms

3p Offfer 1 ¢iB

rdis et b b A D s g

Start 2.4 GHz §.35 MHz/ Stop 2.4835 GHz

Date: 10.MAR.Z2015 18:40:23
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ATTACHMENT F - AVERAGE TIME OF OCCUPANCY
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3L

Dipole Antenna

Test Mode: Hopping Mode
Number of transmission in a trlzainsgr’rﬁ?sgifon Result Limit
31.6(79Hopping*0.4) time (msec) (msec) (msec)
(6/0.316) *31.6=600 times Notel 0.3945 236.7 400

Notel: 6 times of occupied channels per 0.316 seconds

Results

Measured cycle (sec)

79 CH*0.4=31.6

The total number of frequency-hopping 0.316 ((6/0.316)*31.6)=600
seconds
The number of occupied channels 0.316 seconds 600/31.6=18.987 (number/sec)

occupied time for each channel(1)

0.3945 ms

The total number of channels occupied within one ((6/0.316)*31.6)=600 times

cycle (2)

The average time of occupancy within one 236.7 msec
cycle(1)*(2)

LIMIT (msec) 400msec
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3L

CHO1 Dwell Time

Aglart Spectruem kaatyzer - Sawst G4

S 0.00 dB

Avg Type: Log-Pwr
PNO: Fast ~+—= 1719 Free Run

¥ Gainlow sAnen: 30 a8

CHO1_ON Time

Wkﬂllmhﬁm-wﬂ
Marker 1 A 394.500 ps

Ref 20.00 dBm

Center 2.402000000 GHz
Res BW 620 kHz

Avg Type: Log-Pwr
NO: Fast ~o= 1rig: Fres Run
IF Gaden:| o BAmen: 20 dB

#VBW 1.8 MHz Sweep 5.000 ms (30001 pts)
(pans

Peak Search

Span 0 Hz
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3L

Chip Antenna

Test Mode: Hopping Mode
Number of transmission in a trlzainsgr’rﬁ?sgifon Result Limit
31.6(79Hopping*0.4) time (msec) (msec) (msec)
(7/0.316) *31.6=700 times Notel 0.397 277.9 400
Notel: 7 times of occupied channels per 0.316 seconds
Results

Measured cycle (sec)

79 CH*0.4=31.6

The total number of frequency-hopping 0.316 seconds

((7/0.316)*31.6)=700

The number of occupied channels 0.316 seconds

700/31.6=22.15 (number/sec)

occupied time for each channel(1)

0.397 ms

The total number of channels occupied within one

((7/0.316)*31.6)=700 times

cycle (2)
The average time of occupancy within one cycle(1)*(2) | 277.9 msec
LIMIT (msec) 400msec
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3L

CHO1 Dwell Time

Aglart Spectruem kaatyzer - Sawst G4

0.00 dB

Avg Type: Log-Pwr
PNO: Fast ~+—= 1719 Free Run

¥ Gainlow sAnen: 30 a8

CHO1_ON Time

Wkﬂllmhﬁm-wﬂ
Marker 1 A 397.067 ps

Ref 20.00 dBm

Center 2.402000000 GHz
Res BW 510 kHz

Avg Type: Log-Pwr
NO: Fast ~o= 1rig: Fres Run
IF Gaden:| o BAmen: 20 dB

#VBW 1.5 MHz Sweep 2.000 ms (30001 pts)
(pans

Peak Search

Span0 Hz
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3L

ATTACHMENT G - HOPPING CHANNEL SEPARATION
MEASUREMENT
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3L

Dipole Antenna

Test Mode: Hopping on _CHO01/39/79

Frequency Channel Separation 20dB Bandwidth
Test Result
(MHz) (MHz) (MHz)
2402 0.996 0.868 Complies
2440 0.996 0.868 Complies
2480 1.035 0.880 Complies

Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO 05:13:01 PM Jan 22, 2015

UUU kHz .-“- Avg Type:L;g-Pwr
Avg|Hold:>100/100

0 RL f 5
Marker 1 A 996.0 Peak Search

AMKr1 996 kHz BEXtReak
-0.316 dB

Next Pk Right

Next Pk Left

Center 2.402000 GHz _ ~Span 3.000 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (1001 pts)
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3L

Agilent Spectrum Analyzer - Swept SA
il RL RF C

Marker 1 A 996.000000 kHz )
PNO: Far Trig: Free Run

!
IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

Center 2.440500 GHz
#Res BW 30 kHz #VBW 100 kHz

O |05:13:38PM Jan 22, 2015
Avg Type: Log-Pwr I
Avg|Held:>100/100

AMEkr1 996 kHz
1.311 dB

y j
™

 Span 3.000 MHz
Sweep 3.20 ms (1001 pts)

"i
|
|
|
|
|
|
|
|

Peak Search

Next Peak
|

Next Pk Right

Next Pk Left

Mkr—RefLvl

Agilent Spectrum Analyzer - Swept SA

PNO: Far (y) Trig: Free Run
IFGain:Low #Atten: 30 dB

—_———
Center 2.479500 GHz
#Res BW 30 kHz #VBW 100 kHz

Avg 'fypeerog—Pwr
Avg|Held:> 100100

Span 3.000 MHz

NextPeak

Next Pk Right

Next Pk Left

Sweep 3.20 ms (1001 pts)
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3L

Chip Antenna

Test Mode: Hopping on _CHO01/39/79

Frequency Channel Separation 20dB Bandwidth
Test Result
(MHz) (MHz) (MHz)
2402 1.008 0.888 Complies
2440 1.002 0.858 Complies
2480 0.978 0.860 Complies

Agilent Spectrum Analyzer - Swept SA
= T

il RL

Marker 1 A 1.008000000 MHz ,
PNO: Far (5 Trig:FreeRun
IFGain:Low #Atten: 30 dB

Center 2.402500 GHz _
#Res BW 30 kHz #VBW 100 kHz

ALIGN AUTO 04:00:47 PM Jan 22, 2015
Avg Type: Log-Pwr TRACE |
Avg[Hold:>100/100 TYPE

AMkr1 1.008 MHz
-0.202 dB

" Span 3.000 MHz
Sweep 3.20 ms (1001 pts)

[ sTATUS

Peak Search

Next Peak

Next Pk Right

Next Pk Left

Marker Delta
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3L

Agilent Spectrum Ana[yzer Swepl SA

Marker 1 A 1. 002000000 MHz

Ref 20.00 dBm

Center 2.441500 GHz
#Res BW 30 kHz

PNO: Far
IFGain:Low

#VBW 100 kHz

Trig: Free Run
#Atten: 30 dB

Avg Type: Log
Avg|Hold: :100;100

04:10: S4FM]an22 2015

?RACE\
TYPE
DET

AMkr1 1.002 MHz

0.043 dB

~ Span 3.000 MHz

Sweep 3.20 ms (1001 pts)

7
|
|
|
’_
|
|
|
|

Peak Search

Next Peak
|
Next Pk Right
||

Next Pk Left

Mkr—RefLvl

Ag"lent Spectrum Analyzer - Swepl SA

PNO: Far (3 Trig: Free Run
#Atten: 30 dB

IFGain:Low

! Ref 20.00 dBm

—_———
Center 2.479500 GHz
#Res BW 30 kHz

#VBW 100 kHz

Avg Type: Log:
Avg|Hold: >100!100

[04:13:12 PM Jan 22, 2015
TRACE |
=
DET
AMkr1 978 lvH"
0 917

\"*1

I
|
|
|
|
’
|
|
|
]

Span 3.000 MHz

Peak Search

NextPeak

—

Next Pk Right
|

Next Pk Left

Sweep 3.20 ms (1001 pts)
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ATTACHMENT H - BANDWIDTH
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3L

Dipole Antenna

Test Mode: 1Mbps_CH01/39/79

Frequency 20dB Bandwidth | 99% Occupied BW Min. Limit
Test Result
(MHz) (MHz) (MHz) (kHz)
2402 0.868 0.878 500 Complies
2440 0.868 0.878 500 Complies
2480 0.880 0.880 500 Complies
CHO1
“ RBW 30 kHz
* Att 30 dB * VBW 100 kHz D1[1] -2.13 dB
Ref 20.00 dBm SWT 10ns 868.000000000 kHz
D1 19.090 dBm Occ Bw  878.243512974 kHz
1Pk ,J M1[1] 1.10 dBm
May | 2¢ HB | 2.401561000 GHz
fe&/ &@] -0.80 dBm
0-dBm==—p3 -0.910 dBm 5 2.401550898 GHz
T2[ -1.02 dBm
-10 dsr|.—. / 2.402429142 GHz
N N
- m
Pl ]
i MNMLJ
| W
-50 dBm
-60 dBr|n
-70 dBm -
i I

CF 2.402 GHz

Span 5.0 MHz

Date: B8.APR.2015 14:40:05
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3L

CH39
* RBW 30 kHz
+Att 30dB *VBW 100 kHz D1[1] -0.71 dB
Ref 20.00 dBm SWT 10ms 868.000000000 kHz
D1 18.030 dBm Occ Bw— 878.243512974 kHz
1Pk 10 dB l‘/[ M1[1] -1.15 dBm
Max m | 2.439551000 GHz
(| 1] -1.15 dBm
0dBmT—r, 1 970 dBm—% 2.439550898 GHz
T2[4] -1.98 dBm
-10 dBm / 2.440429142 GHz
wlf" A R -
-50 dBm
-60 dBm
-70 dBm =)
F1 ||
[l
CF 2.44 GHz Span 5.0 MHz
Date: 8.APR.2015 14:44:05
CH79
® “RBW 30 kHz Delta 1 [T1 ]
“VBW 100 kHz 0.22 dB
Ref 30 dBm Att 40 dB SWT 10 ms 880.000000000 kHz
30 Offket 1 4B zol.oooooopoo kEz
1 [T1
= D1 19,20 obmw =
10 \“k Temp 1
3 Temp ’_
D2 =078 B
|10 "r’ '\1 .
/ \
|- 30 W I\L
40 L g Wm‘lmm.
1T
L =0
L _co 3
F2
k1
-70
Center 2.48 GHz 500 kHz/ Span & MH=z
Date: 14.APR.2015 20:27:58
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3L

Chip Antenna

Test Mode: 1Mbps_CH01/39/79

Frequency 20dB Bandwidth | 99% Occupied BW Min. Limit
Test Result
(MHz) (MHz) (MHz) (kHz)
2402 0.888 0.878 500 Complies
2440 0.858 0.858 500 Complies
2480 0.860 0.870 500 Complies
CHO1
* RBW 30 kHz
* Att 30 dB * VBW 100 kHz D1[1] 0.88 dB
Ref 20.00 dBm SWT 10ms 888.000000000 kHz

D1 19.020 dBm ,\./ Occ Bw  878.243512974 kHz
1Pk M1[1] -2.11 dBm
Moy | 17 HBm | 2.401541000 GHz

n 1 -0.80 dBm
0.dBms==n7 -0.980 dBm — 2.401550898 GHz
J‘ T2 -1.23 dBm
-10 dBr|r. / 2.402429142 GHz
-30 dBm Wjj \‘\W\N
2, WMJ hmwmﬂuw.i
| RRCRTY |
-50 dBrIn
-60dBT
F1 H
Il
CF 2.402 GHz Span 5.0 MHz

Date: 8.APR.2015 14:49:05
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3L

CH39
* RBW 30 kHz
*Att 30dB *VBW 100 kHz D1[1] 1.30 dB
Ref 20.00 dBm SWT 10nms 858.000000000 kHz
D1 19.880 dBm )J Oc_c Bw 858.283433134 kHz
1Pk M1[1] -1.30 dBm|
\ieye| ¢ 4BM iy 2.439551000 GHz
. i 1] 1.54 dBm|
O-cBrm D2 -0.120 dBm 2.439560878 GHz
f;’ T2[ -0.14 dBm
-10 dBm /r 2.440419162 GHz
gﬁ&uﬂ#‘lfwm L
-50 dBm
-60 dBm
-70 dBm F2
| i I
Il
CF 2.44 GHz Span 5.0 MHz
Date: 8.APR.2015 14:51:20
CH79
® *RBW 30 kHz Delta 1 [T1 ]
*YBW 100 kH=z 0.17 4B
Ref 30 dBm *Att 40 dB SWT 10 ms 50.000000000 kHz
30 Offset 1 4B L000000p00 kHz
1 [T1
F20———r oo oEm ‘ —0l22 ope|EN
2. 479560p00 GHz
., kvk“ Temp 1| [T1 Fjﬁ I.', S
/‘1 2.479560p00 GHz
Temp 2| [T1 OBW]
= 7 T —Tf 65 cbm
r’j 2. 480430p00 GHz
10
A
N
—30 h‘,‘vj“'
PO T "‘yw
gt TN ““Wqu,u
50
- 60
F2j
F1
=70
Center 2.48 GHz 500 kHz/ Span 5 MHz
Date: 14_APR.2015 20:27:17
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3L

ATTACHMENT I - PEAK OUTPUT POWER
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3L

Dipole Antenna

Test Mode: 1Mbps_CHO01/39/79

Frequency Conducted Conducted Max. Limit Max. Limit E—
esu
(MHz) Power (dBm) Power (W) (dBm) (W)
2402 23.53 0.2254 30.00 1.00 Complies
2440 23.16 0.2070 30.00 1.00 Complies
2480 20.18 0.1042 30.00 1.00 Complies
Chip Antenna
Test Mode: 1Mbps_CHO01/39/79
Frequency Conducted Conducted Max. Limit Max. Limit E—
esu
(MHz) Power (dBm) Power (W) (dBm) (W)
2402 23.50 0.2239 30.00 1.00 Complies
2440 23.35 0.2163 30.00 1.00 Complies
2480 20.41 0.1099 30.00 1.00 Complies
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3L

ATTACHMENT J - ANTENNA CONDUCTED SPURIOUS
EMISSION
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3L

Dipole Antenna

CHO1(Lower)
® *RBW 100 kHz Marker 4 [Tl ]
*VBW 100 kEHz -29.93 dBm
Ref 30 dBm *Att 40 dB SWT 10 ms 2.399600000 GH=z
30 Offset 1 4B Marker [T1l 1
D1 23.45 dBm = EYila
= 2l dozzoohdol ce- |IEE
Marker| 3 [T1
L px}
= le -34L 37| dBm
10 oo PO TSET | v
Marker| 3 [T1
; D2 3.45 dBm —tE
| 2[. 390000 GHz
|--10
20
4 3DB
|30
- 1 1 il ad
| A TIv = 2 wwra 2 7.V V¥ o W w1 L) ML TR TR PR w1 T [ e
|- 50
-0
F2
Fl
=70
Center 2.358 GHz 10 MH=z/ Span 100 MHz
Date: 10.MAR.2015 18:43:19
CH79 (Upper)
@ *RBW 100 kHz Marker 4 [T1 ]
*VBW 100 kHz -39.08 dBm
Ref 30 dBm *Att 40 4B SWT 10 ms 2.502600000 GH=z
20 Offget 1 ¢B Marker| 1 [T1
1 20129 dBm
—_ n1_20.209 48 al sonn = | IEN
Marker| 2 Lle R
VIEW e
D 10 CSO00OOPUT GEZ | Ly
Marker| 3 [T1
- o b -40}41 dBm
2[.483500p00 GHz
--10
--z0
3DB
-2
4
. 1 R 4 A
o
g LTI PR W b JU A T LU R A
50
-60
Fg
Fl
=70
Center 2.524 GHz 10 MHz/ Span 100 MHz

Date: 14.APR.2Z015 20:23:29

Report No.:BTL-FCCP-1-1412C113

Page 100 of 105




3L

Ref 30 dBm

CHO1 (1GHz~10™ Harmonic)

*REW 100 kHz
*VEW 100 kHz
*Att 40 dB SWT 2.7 s

30 OffFet 1 gB

|20 =
1 PK
IEW

-1 LVL

= Y04 —iB

10

20

3DE
|20 +
e Jar AL A A A Lo b patin w W
prarac | Al SRR i o

— 50

=70

Center 13.265 GHz

Date: 10.MAR.2015

Ref 30 dBm

2.647 GHz/ Span 26.47 GHz

18:42:25

CH39(1GHz~10" Harmonic)

*REW 100 kHz Marker 1 [Tl
*VBW 100 kHz 3
*Att 40 dB SWT 2.7 s 25.070620

30 Offfet 1 4B

|20 [ & |
-1 LVL
D1l 2.8 FBm

Lo
10
|--20

3DE
—30

— 50

- 60

=70

Center 13.265 GHz

Date: 10.MAR.2015

2.647 GHz/ Span 26.47 GHz

16:44:09
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3L

CH79 (1GHz~10" Harmonic)

*RBW 100 kHz Marker 1 [T1 ]

*VEW 100 kHz -33.18 dBm
Ref 30 dBm *Att 40 dB SWT 2.7 s 26.288240000 GHz
30 Cffret 1 g¢iB
- =
B
LVL
.
|10
|- 20
3DB
| 0 i
- T | m Ll it . b bl w
My W Rl T S L ]
|- 50
|- 60
=70
Start 30 MHE=z 2.647 GHz/ Stop 26.5 GHz
Date: 14.APR.2015 20:25:16
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3L

Chip Antenna

CHO1(Lower)

*RBW 100 kHz Marker 4 [T1

*VBEW 100 kHz -30.17 dBm
Ref 30 dBm *Att 40 dB SWT 10 ms 2.399600000 GH=z
30 Offpet 1 Markex| 1 [T1|]q
D1 23.8[8 dBm = Fe
= 10220 AT “
Markex| 2 [T1
b B
-4 pd dBm
10 EEacliany) 0 GEZ|LvL
02 3l.88 dBm Marke 3 [Tl
o -2 2 dBm
. 4000000 GHz
|10
20
L 3DB
|- 30 N
L—40 L Wy
P AN AR T A AT A TNV L Ly
|- 50
|60
F4
Fl
=70
Center 2.361 GHz 10 MHz/ Span 100 MHz

Date: 10.MAR.Z2015

18:25:29

CH79 (Upper)

*RBW 100 kHz Marker 4 [T1 ]

*VBW 100 kHz -38.09 dBm
Ref 30 cdBm *Att 40 dB SWT 10 ms 2.517400000 GHz
30 Offpet 1 ¢iB Marker| 1l [T1
1 20440 dBm
n1 on A seococobnn ~=—|IEM
- Marker| 2 [T1
-39}179 dBm
10 L OUUUUUPUU GEZ | Ly
Marker| 3 [T1
O -37{59 dBm
2|.483500p00 GH=z
10
--20
\ 3DB
-3
\ .
40 . AP AR A A T adh s ded b P A s P TN
i e v R A
50
60
FE
Fl
=70
Center 2.524 GHz 10 MEHz/ Span 100 MH=z
Date: 14.APR.2015 20:23:00
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3L

Ref 30 dBm

CHO1 (1GHz~10™ Harmonic)

*RBW 100 kHz Marker 1 [Tl
*VEW 100 kHz =-32.65
SWT 2.7 =

dEm

26.341180000 GHz

*Att 40 dB

30 Offfet 1 4qB

|-o

10

|30

p-- 50

oy B I F RS FTTERY S SR U GPUUPPS WY
v =g

|- 60

=70

Start 30 MEz

Date: 10.MAR.Z2015

Ref 30 dBm

2.647 GHz/ Stop 26.5 GHz

18:26:56

CH39(1GHz~10™ Harmonic)

*REW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz
*Att 40 dB SWT 2.7 = 24.7529¢

30 Offpet 1 ¢iB

-2

-1

--10

-30

b A

|50

|- 60

-70

Center 13.265 GHz

Date: 10.MAR.2015

2.647 GHz/ Span 26.47 GHz

18:28:07
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3L

Ref 30 dBm

CH79 (1GHz~10" Harmonic)

*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz -33.06 dBm
"Att 40 dB SWT 2.7 s 26.182300000 GHz

30 Ooffpet 1 4B
- =
= LVL
DT =0- 9T CBm
10
{20
3DB
|20 +
» e A V““U“ v J
WA AP
|50
-0
-70

Start 30 MHE=z

Date: 14.APR.Z2015

2.647 GHz/ Stop 26.5 GHz

20:24:46
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