Screen Captures - Radiated Emissions Testing with Bent SMA Antenna (continued)

Channel 8, Antenna Vertically Polarized, 2400-2484 MHz, at 3m

% Agilent 28:57:36 Sep 3, 2083 R T

Meas At Mkr EMI Peak: N/ Presel:
. QP M/ Input: RBF Path: Bypass
Emissions EMI Ava: N/

Ref Level 119.99 dBpV

Atten 38 dB

T

. #JEH 1 MHz Sweep 1
File Operation Status. C:\3MCAB9.CBL file loaded

Trace

Trace
2 3

Clear Write

Max Hold

Min Hold

View

Blank

More
1 of 2

Prepared For: Niles Audio

EUT: 2.4 GHz module

LS Research, LLC

Report #: 309028-2

Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690

Serial #. see page 6
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Screen Captures - Radiated Emissions Testing with Bent SMA Antenna (continued)

Channel 8, Antenna Vertically Polarized, EUT Vertical

2484 MHz — 4000 MHz, at 3 m
Peak

Meas At Mkr EMI Psak: N/P Presel:
o Qp: N/H Input: RF Path: Bypass
Emissions EMI Ava: H/A

Marker 3.898300000 GHz

1
Mo muuwwwn«n....uw.ww“m-w»«m-w-mmwmwﬂ""?ﬁ""-
e L o

H #UEH 1 MHz =p 3.53 p

- Agilent 20:58:43 Sep 3, 2009 R T |PeakSearch

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More
1of 2

File Operation Status. C:\3MCABY.CBL file loaded

Note: because the peak value (of the noise floor) was above the average limit, the video
average bandwidth was decreased to demonstrate that the video-averaged signal is below

Channel 8, Antenna Vertically Polarized, EUT Vertical

the radiated limit.

2484 MHz — 4000 MHz, at 3 m
Average

# Agilent 20:59:56 Sep 3, 2009 R T I Trace

Heas At Mkr EMI Pealk: Presel:
: Input: RF
Emissions EMI Avg:

Z 2 Pt

Trace
3

Clear Write

Max Hold

Min Hold

View

Blank

More
1of 2

Operation Status. C:\3MCABY.CBL file loaded

Prepared For: Niles Audio

EUT: 2.4 GHz module

LS Research, LLC

Report #: 309028-2

Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690

Serial #. see page 6
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Screen Captures - Radiated Emissions Testing with Bent SMA Antenna (continued)

Channel 8, Antenna Horizontally Polarized, EUT Vertical

4000-18000 MHz, at 1m

2 Agilent  16:20:26 Sep 3, 2009 | Marker |
Mkrl 11.74 GHz[}
Ref 86 dBpV #tten @ dB 43.91 dBpY Select Marker
Peak 1 o 3 4
Log =
14
dB/ Normal
1
Mardkar Delta
11740000000 GHz Delta Pair
. {Tracking Ref)
48.391 dB”U Ref DMM|
M52 Span Pair
$3 FC 5 c
a mA pan enter
off
Start 4 Gz Stop 18 GHz flore
#Res BH 1 MHz #YBH 1 MHz Sweep 78 ms (481 pts) 0
|

Channel 14, Antenna Vertically Polarized, EUT Vertical

18000-25000 MHz, at 1 m

# Agilent 21:85:24 Aug 26, 2009 S| Peak Search
Mkrl 22993 GHz
Ret 96.99 dBpY #Atten @ dB 52.28 dBpY Next Peak
Feak
Log
12 Next Pk Right
B/ g
Next Pk Left
1
o
Lo A Pt | Min Search
M1 S2
53 FC Pk-Pk Search
A AA
[ ACDH
frun [Marker Mkr 3 CF
swp 122.993000000 GHz
5228 dBV | | —
Start 15,880 GHz Stop 25,888 GHz 1of 2
#Res BH 1 MHz #UBH 1 MHz Sweep 17.52 ms (681 pts)
|

Prepared For: Niles Audio

EUT: 2.4 GHz module

LS Research, LLC

Report #: 309028-2

Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690

Serial #. see page 6
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5.6.3.2

Receive Mode of SMA Bent Antenna

Per the requirements of RSS-210, the EUT was placed in continuous receive mode and the
radiated spurious emissions were measured and compared to the limits stated in RSS-Gen Section

4.10.

The test setup, procedure, and equipment utilized were identical to that described in sections 5.1,
5.2, and 5.3 of this document.

Measurement data and screen captures from the receive tests are presented below:

Peak Quasi Quasi

Frequency Height Azimuth Reading Pea_k P_ea.k Margin Anten.na ' EUT '

(MHz) (m) (degree) (dBuV/m) Reading Limit (dB) Polarity | orientation
(dBuV/m) | (dBuV/m)

74.87 1.00 0 26.93 19.20 40.0 20.8 Vertical Side
119.34 1.00 0 26.71 24.13 43.5 19.4 Vertical Vertical
179.16 1.00 0 24.27 20.22 43.5 23.3 Horizontal Flat
209.06 1.00 0 26.72 23.38 43.5 20.1 Vertical Flat
235.34 1.00 0 28.75 20.76 46.0 25.2 Horizontal Vertical
715.90 1.00 0 32.78 27.19 46.0 18.8 Horizontal Flat
938.90 1.00 0 33.37 27.84 46.0 18.2 Vertical Flat
976.20 1.00 0 34.89 29.15 54.0 24.9 Horizontal Vertical
990.60 1.00 0 35.46 29.43 54.0 24.6 Vertical Side

Prepared For: Niles Audio

EUT: 2.4 GHz module

LS Research, LLC

Report #: 309028-2

Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690

Serial #. see page 6
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Screen Captures - Radiated Emissions Testing — Receive Mode with Bent SMA

Antenna

Channel 8, Antenna Horizontally Polarized, EUT Vertical

30 MHz — 300 MHz, at 3m

- Agilent 11:06:68 Aug 31, 2603

Presel:
Inout: RF Path: Filter
Atten: @ dB  Gain: ON

B kHz #\/B Hz g 1508 pr

R T | Marker Fctn

Select Marker

Marker Noise

Band/Intvl
Power

Function Off

Measure at
Marker

File Operation Status. C:\AO3BICHI.ANT file loaded

Channel 8, Antenna Vertically Polarized, EUT on Side
30 MHz — 300 MHz, at 3m

No Peak Found

% Agilent 11:89:28 Aug 31, 26009

Presel:
Tnout: RF Path: Filter
Htten: @ dB  Gain: ON

R T | Marker Fctn

Select Marker

Marker Noise

Band/Intvl
Power

[ Function Off

Measure at
Marker

Prepared For: Niles Audio

EUT: 2.4 GHz module

LS Research, LLC

Report #: 309028-2

Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690 Serial #. see page 6
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Screen Captures - Radiated Emissions Testing — Receive Mode with Bent SMA

Antenna (continued)

Channel 14, Antenna Horizontally Polarized
300 MHz — 1000 MHz, at 3m

# Agilent 11:23:49 Aug 31, 2689 R T | Marker Fcth

I Select Marker
Tnout: RE  Path: Fjleer | L

Atten: 8 dB  Gain: ON

Marker Noise

Band/Intvl
Power

Function Off

Measure at
Marker

Channel 14, Antenna Vertically Polarized
300 MHz — 1000 MHz, at 3m

. Agilent 11:23:49 Pug 31, 2699 R T | Marker Fctn

Select Marker

Tnout: RE Path: Filter | L
Atten: B dB  Gain: ON

Marker Noise

Band/Intvl
Power

Function Off

Measure at
Marker

Prepared For: Niles Audio EUT: 2.4 GHz module

LS Research, LLC

Report #: 309028-2

Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690

Serial #. see page 6
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Screen Captures - Radiated Emissions Testing — Receive Mode with Bent SMA
Antenna (continued)

Channel 8, Antenna Horizontally Polarized, EUT Vertical
1000 MHz — 4000 MHz, at 3m
Peak

Agilent 08:45:54 Sep 4, 2089 R T | PeakSearch

Heas At Mkr EI;I Feak: Presel: Hext Peak
Emissions EMI Avg:

Input: RF Path: Bypass

Next Pk Right

Mext Pk Left

Min Search

h 'LJMWP'-MI‘\-\H'"%
Mwwmw—mwm*-‘"““"'w -
PR L RN e

i Pk-Pk Search

Mkr 5 CF

More
1 of 2

~1 MHz #UBH 1 MHz

File Operation Status, C:\3MCBL9.CBL file loaded

Note: because the peak value (of the noise floor) was above the average limit, the video
average bandwidth was decreased to demonstrate that the video-averaged signal is below
the radiated limit.

Channel 8, Antenna Horizontally Polarized, EUT Vertical
1000 MHz — 4000 MHz, at 3m

Average
. Agilent 08:45:27 Sep 4, 2089 R T |PeakSearch

Heas At Hkr EMI Peak: Presel: Next Peak
. : Input: RF Path: Bypass
Emissions EMI Avg:

Mext Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr > CF

More
1 of 2

Operation Status. C:\3MCBL9.CBL file loaded

Prepared For: Niles Audio EUT: 2.4 GHz module LS Research, LLC

Report #: 309028-2 Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690 Serial #. see page 6 Page 60 of 159




Screen Captures - Radiated Emissions Testing — Receive Mode with Bent SMA
Antenna (continued)

Channel 8, Antenna Vertically Polarized, EUT Vertical
1000 MHz — 4000 MHz, at 3m
Peak

Agilent 08:48:23 Sep 4, 2009 R T | PeakSearch

Heas At Mkr CMI Peak: N/0 Presel: Hext Peak
Qp: ZH Input: RF Path: Bypass

Emissions EMI Aug: H/A
Marker 3.532000000 GHz Next Pk Right

#Atten @ dB

Mext Pk Left

e Min Search
st

A
st
e el

P St et
-.-.w.u.\wi-.w**“'*‘ u

-

Pk-Pk Search

Mkr 5 CF

More
1 of 2

~1 MHz #UBH 1 MHz

File Operation Status, C:\3MCBL9.CBL file loaded

Note: because the peak value (of the noise floor) was above the average limit, the video
average bandwidth was decreased to demonstrate that the video-averaged signal is below
the radiated limit.

Channel 8, Antenna Vertically Polarized, EUT Vertical
1000 MHz — 4000 MHz, at 3m

Average
. Agilent 08:47:57 Sep 4, 2089 R T |PeakSearch

Heas At Hkr EMI Peak: Presel: Next Peak
. : Input: RF Path: Bypass
Emissions EMI Avg:

Mext Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr > CF

More
1 of 2

Operation Status. C:\3MCBL9.CBL file loaded

Prepared For: Niles Audio EUT: 2.4 GHz module LS Research, LLC

Report #: 309028-2 Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690 Serial #. see page 6 Page 61 of 159




Screen Captures - Radiated Emissions Testing — Receive Mode with Bent SMA

Antenna (continued)

Channel 8, Antenna Horizontally Polarized
4000 MHz — 18000 MHz, at 1 m

2 Agilent  16:50:27 Sep 3, 2009 | Peak Search |
Mkrl 17.65 GHz]t
Ref 80 dBpY #[tten B dB 53.6 dBpV
Peak Meas Tools»
Log
14
dB/ : Next Peak
3'35 Mol or Next Pk Right
aw | 17.p50000000 GHz
CB6 dBuV Next Pk Left
Ml 52
$3 FC Min Search
A AR
Pk-Pk Search
Start 4 Gz Stop 18 6z flore
#Res BH 1 MHz #YEH 1 MHz Sweep 78 ms (481 prs) .
|
Channel 8, Antenna Vertically Polarized
4000 MHz — 18000 MHz, at 1 m
% Agilent  15:51:45 Sep 3, 2089 | Peak Search |
Mkrl 18.96 GHz|t
Ref 88 dBpY #Htten @ dB 58.56 dBEpY
Peak Meas Tools»
Log
18
dB/ Next Peak
g|35 M5k o Next Pk Right
sy | 18.00000000 GH
5856 dBIJU Next Pk Left
M1 32
$3 FC Min Search
A AR
Pk-Pk Search
Start 4 GHz Stop 15 67 flore
#Res BH 1 MHz #YBH 1 MHz Sweep 78 ms (481 ps) 0
|

Prepared For: Niles Audio

EUT: 2.4 GHz module

LS Research, LLC

Report #: 309028-2

Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690

Serial #. see page 6
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Screen Captures - Radiated Emissions Testing — Receive Mode with Bent SMA

Antenna (continued)

Channel 8, Antenna Horizontally Polarized, EUT on Side

18000 MHz — 25000 MHz, at 1 m

# Agilent 16:18:18 Aug 26, 2009 S Display
Mkrl 21.278 GHz

Ref 96.99 dBpY #Atten 0 dB 51.86 dBpY Full Screen
Feak
L n .
l%g Display Line
dB/ 31.99 dBpY

n Off]

1
&
Limits

LgAu | |
ML 2 Active Fetn
53 FC Position»
a A Bottom
£Cf
FTun Titler
Swp
Start 18.000 GHz Stop 25.08@ GHz || Preferencess
#Res BHW 1 MHz #UBH 1 MHz Sweep 17.52 ms (601 pts)

Channel 8, Antenna Vertically Polarized, EUT on Side

18000 MHz — 25000 MHz, at 1 m

s Agilent 16:33:37 Aug 26, 2009 S Trace
Mkrl 28.713 GHz
Ref 95.99 dBpY #Atten 0 dB 50.08 dBpY Trace
Peak L 2 3
Log
18 .
ey Clear Hrite
Max Hold
1
° Min Hold
LgRv in
ML S2 |
$3 FC View
A AR
[ AG Y
Frun [Marker Blank
sen [20.718000000 GHz
50.08 dBuV | | —
Start 18,000 GHz Stop 25,886 GHz 1of 2
#Res BHW 1 MHz #UBH 1 MHz Sweep 17.52 ms (601 pts)

Prepared For: Niles Audio

EUT: 2.4 GHz module

LS Research, LLC

Report #: 309028-2

Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690

Serial #. see page 6
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5.6.4

Radiated Emissions on Unit with BNC Antenna

5.6.4.1 Transmit Mode

The following table depicts the level of significant spurious radiated RF emissions found:

Peak Quasi Quasi
Frequency Height Azimuth Readin Peak Peak Margin Antenna EUT
(MHz) (m) (degree) (dB V/ng1) Reading Limit (dB) Polarity | orientation
" (dBuV/m) | (dBuV/m)
50.5 1.00 0 17.33 10.51 40.0 29.5 Vertical Side
152.7 1.00 0 20.31 13.05 43.5 30.5 Horizontal Side
241.9 1.00 0 26.23 20.58 46.0 25.4 Horizontal Vertical
288.9 1.00 0 29.82 23.22 46.0 22.8 Vertical Vertical
503.8 1.00 0 28.73 22.96 46.0 23.0 Vertical Vertical
660.8 1.00 0 31.21 25.82 46.0 20.2 Horizontal Side
756.3 1.00 0 325 26.67 46.0 19.3 Horizontal Vertical
917.0 1.00 0 32.98 27.39 46.0 18.6 Vertical Side

Prepared For: Niles Audio

EUT: 2.4 GHz module

LS Research, LLC

Report #: 309028-2

Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690

Serial #. see page 6
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Radiated Emissions Data Chart - Unit with BNC Antenna (continued)

The following table depicts the level of si

nificant radiated RF fundamental and harmonic emissions seen on Channel 0:

Frequency Height Azimuth Pea'k Avg Avg Limit Margin Antenna EUT

(MHz) (m) (degree) | [Reading | Reading |\ \p vy | (dB) Polarity | orientation
(dBuV/m) | (dBuV/m)
2405 1.00 8 119.3 118.0 125.0 7.0 Horizontal Vertical
4810 1.07 122 55.6 51.4 63.5 12.1 Horizontal Vertical
7215 1.05 175 62.1 51.5 106.5 55.0 Vertical Vertical
9620 1.00 271 59.9 49.7 106.5 56.8 Horizontal Vertical
12025 1.02 220 60.8 50.4 63.5 13.1 Vertical Flat
14430 1.07 197 53.7 42.9 106.5 63.6 Vertical Side
16835 1.03 119 52.4 41.9 106.5 64.7 Vertical Vertical
19240 Note 3 63.5
21645 Note 3 106.5
24050 Note 3 106.5
The following table depicts the level of significant radiated RF fundamental and harmonic emissions seen on Channel 8:

Frequency Height Azimuth Pea.k A"? Avg Limit Margin Antenna EUT

(MHz) (m) (degree) | Reading | Reading | o0 () Polarity | orientation
(dBuV/m) | (dBuV/m)
2445 2.34 78 116.5 114.7 125.0 10.3 Vertical Vertical
4890 1.13 326 61.8 53.0 63.5 10.5 Horizontal Vertical
7335 1.03 50 67.0 56.5 63.5 7.0 Horizontal Vertical
9780 1.00 78 60.7 50.6 103.2 52.5 Vertical Flat
12225 1.08 67 55.8 46.0 63.5 17.5 Vertical Flat
14670 1.03 115 53.5 42.8 103.2 60.3 Vertical Flat
17115 1.03 8 54.4 42.8 103.2 60.3 Horizontal Vertical
19560 Note 3 63.5
22005 Note 3 103.2
24450 Note 3 103.2
The following table depicts the level of significant radiated RF fundamental and harmonic emissions seen on Channel 14:

Frequency Height Azimuth R:::il:lg Relz:‘t;?ng Avg Limit Margin Anten.na ' EUT'
(MHz) (m) (degree) (dBuv/m) | (dBuv/m) (dBuv/m) (dB) Polarity orientation
2475 1.00 103 116.0 115.0 125.0 10.0 Horizontal Flat
4950 1.10 335 62.5 54.7 63.5 8.8 Horizontal Side
7425 1.10 42 60.9 50.9 63.5 12.6 Horizontal Vertical
9900 1.00 346 62.5 52.6 103.5 50.9 Horizontal Vertical
12375 1.10 62 55.8 45.3 63.5 18.2 Vertical Vertical
14850 1.08 118 52.0 40.7 103.5 62.8 Horizontal Vertical
17325 1.03 20 55.8 43.9 103.5 59.6 Horizontal Side
19800 Note 3 63.5
22275 Note 3 63.5
24750 Note 3 103.5

Notes:

1) A Quasi-Peak Detector was used in measurements below 1 GHz, and a Peak as well as an Average Detector was used in measurements above 1 GHz..
The peak detector was used to ensure the peak emissions did not exceed 20 dB above the limits.
2)  Measurements above 4 GHz were made at 1 meters of separation from the EUT.

) Measurement at receiver system noise floor.
4)  For measurements of the fundamental power, because of spectral bandwidth, the receiver was set to RBW=VBW=3 MHz.

Prepared For: Niles Audio

EUT: 2.4 GHz module

LS Research, LLC

Report #: 309028-2

Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690

Serial #. see page 6
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Test Setup Photo(s) — Radiated Emissions Test- Unit with BNC Antenna

Vertical Orientation

Side Orientation

Flat Orientation

Prepared For: Niles Audio EUT: 2.4 GHz module

LS Research, LLC

Report #: 309028-2 Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690 Serial #: see page 6
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Screen Captures - Radiated Emissions Test - Unit with BNC Antenna

These screen captures represent Peak Emissions. For radiated emission measurements, a Quasi-Peak
detector function is utilized when measuring frequencies below 1 GHz, and an Average detector function is
utilized when measuring frequencies above 1 GHz.

The signature scans shown here are from worst-case emissions, as measured on channels 0, 8, or 14, with
the sense antenna both in vertical and horizontal polarity for worst case presentations.

Channel 0, Antenna Vertically Polarized, EUT Vertical
30-300 MHz, at 3m

s Agilent 16:28:14 Aug 25, 2009 R T Trace

Trace
3

L

2

|
Inout: RF Path: Filter
Atten: @ dB  Gain: ON

Clear Write

Max Hold

Min Hold

View

Blank

More
X 1 N " ,5 1 aof 2

File Operation Status, C:\B®3BICV9.ANT file loaded

Channel 0, Antenna Horizontally Polarized, EUT on Side
300-1000 MHz, at 3m,

“ Agilent 16:96:36 Aug 25, 2003 R T I Trace

1=
(28]
)

|
Inout: RF Path: Filter
Atten: @ dB  Gain: OM

Clear Write

Max Hold

Min Hold

View

Blank

More
1aof 2

Prepared For: Niles Audio EUT: 2.4 GHz module LS Research, LLC

Report #: 309028-2 Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690 Serial #. see page 6 Page 67 of 159




Screen Captures - Radiated Emissions Testing - Unit with BNC Antenna (continued)

Channel 8, Antenna Vertically Polarized, EUT Vertical

1000 MHz — 2400 MHz, at 3m
Peak

Emissions

R T |PeakSearch

Meas At Mkr EMI Peak: Presel: Next Peak
Qp: Input: RF Path: Bypass
EMIL Ave:

Mext Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More
1 of 2

Note: because the peak value (of the noise floor) was above the average limit, the video
average bandwidth was decreased to demonstrate that the video-averaged signal is below

Channel 8, Antenna Vertically Polarized, EUT Vertical

the radiated limit.

1000 MHz — 2400 MHz, at 3m
Average

Emissions

# Agilent 99:08:25 Sep 4, 2009 R T | PeakSearch

Meas At Mkr EMI Peak: Presel: Next Peak
(1] Input: RF Path: Bypass
EMI Awva:

Next Pk Right

Next Pk Left

Min Search

¢ Pk-Pk Search

Mkr 3 CF

More

UBH 100 Hz SO

le Qperation Status, C:\3MCEL9.CBL file loaded

Prepared For: Niles Audio

EUT: 2.4 GHz module

LS Research, LLC

Report #: 309028-2

Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690

Serial #. see page 6
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Screen Captures - Radiated Emissions Testing - Unit with BNC Antenna (continued)

Channel 8, Antenna Vertically Polarized, 2400-2484 MHz, at 3m
5 Agilent 89:13:14 Sep 4, 2089 R T Trace

]
Meas At Mkr EMI Peak: N/ Presel: . , Tr3°§
- GQF: WA Input: RF Path: Bypass £
Emissions EMI Avg: N/A I
VBW 1.8 MHz Clear Write
Ref 119 dBpl Atten 38 4B
' Max Hold
1 d Min Hold
--m-n-.\-n-Juh.rh-a-m'#n-hﬂw.wﬂkgwﬂ.ﬁuwl‘ﬂ-w SRRV PUMPNTI YRR P WO I e Ty
View
Blank
More
1 of 2

#$VBH 1 MHz  Sweep 1
File Operation Status. C:\3MCBL9.CBL file loaded

Prepared For: Niles Audio EUT: 2.4 GHz module LS Research, LLC

Report #: 309028-2 Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690 Serial #. see page 6 Page 69 of 159




Screen Captures - Radiated Emissions Testing - Unit with BNC Antenna (continued)

Channel 8, Antenna Vertically Polarized, EUT Vertical

2400 MHz-2484 MHz, at 3m
Peak

R T |PeakSearch

Meas At Mkr EMI Peak: Presel: Next Peak
o : Input: RFE Path: Bypass
Emissions EMI Ava:

Mext Pk Right

Next Pk Left

Min Search

1
Famppr e LY o \‘\g’mrh-\'\-‘
TN ettt L T s i
[T L

Pk-Pk Search

Mkr 3 CF

More
1 of 2

Note: because the peak value (of the noise floor) was above the average limit, the video
average bandwidth was decreased to demonstrate that the video-averaged signal is below

the radiated limit.

Channel 8, Antenna Vertically Polarized, EUT Vertical

2400 MHz-2484 MHz, at 3m
Average

# Agilent 99:03:19 Sep 4, 2089 R T | PeakSearch

Meas At Mkr EMI Peak: Presel: Next Peak
: Input: RF Path: Bypass
Emissions EMI Awva:

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More
UBH 100 Hz SO

le Qperation Status, C:\3MCEL9.CBL file loaded

Prepared For: Niles Audio EUT: 2.4 GHz module

LS Research, LLC

Report #: 309028-2

Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690

Serial #. see page 6
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Screen Captures - Radiated Emissions Testing - Unit with BNC Antenna (continued)

Channel 8, Antenna Horizontally Polarized, EUT Vertical

4000-18000 MHz, at 1m

H# Agilent 87:03:19 Aug 27, 2009 S Marker
Mkrl 1383 GHz
Ref 96.99 dBu  #Atten 0 dB 56.67 dBpy || Select Marker
Peak L 2 3 4
Log
ég/ Normal
Delta
1 .
& Delta Pair
i T {Tracking Ref)
LaPu Ref 4|
ML s2 $pan Pair
33 FC Span Center
A AR
[ S
Frn [Marker off
sep 113.030000000 GHz
50.67 dBY | | —
Start 488 GHz Stop 18,88 GHz 1of 2
#Res BHW 1 MHz #UBH 1 MHz Sweep 28 ms (601 pts)
|

Channel 0, Antenna Vertically Polarized, EUT Flat
18000-25000 MHz, at 1 m

s Agilent 20:20:32 Aug 26, 2009 S| Peak Search
Mkrl 21.372 GHz
Ref 96.99 dBpY #Atten @ dB 51.70 dBpY Next Peak
Peak
Log
1o Next Pk Right
4B/ ext Pk Rlg
Next Pk Left
o
Loty Min Search
ML S2
53 FC Pk-Pk Search
A AA
£Cf |
crun |Marker Mkr > CF
swp |21.372000000 GHz
5170 dBuV | | —
Start 18,060 GHz Stop 25,000 GHz 10f 2
#Res BHW 1 MHz #UBH 1 MHz Sweep 17.52 ms (601 pts)
|

Prepared For: Niles Audio

EUT: 2.4 GHz module

LS Research, LLC

Report #: 309028-2

Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690

Serial #. see page 6
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5.6.4.2

Receive Mode - Unit with BNC Antenna

Per the requirements of RSS-210, the EUT was placed in continuous receive mode and the
radiated spurious emissions were measured and compared to the limits stated in RSS-Gen Section

4.10.

The test setup, procedure, and equipment utilized were identical to that described in sections 5.1,
5.2, and 5.3 of this document.

Measurement data and screen captures from the receive tests are presented below:

peak Quasi Quasi

Frequency Height Azimuth . Peak Peak Margin Antenna EUT

(MHz) (m) (degree) (:;f:lllnrﬁ) Reading Limit (dB) Polarity orientation
(dBuV/m) | (dBuV/m)

79.98 1.00 0 21.43 18.54 40.0 21.5 Vertical Flat
247.18 1.00 0 28.21 21.69 46.0 24.3 Vertical Vertical
288.03 1.00 0 29.32 24.07 46.0 21.9 Vertical Side
298.95 1.00 0 30.71 25.27 46.0 20.7 Horizontal Vertical
299.30 1.00 0 30.97 25.28 46.0 20.7 Horizontal Flat
299.58 1.00 0 30.57 24.35 46.0 21.7 Horizontal Side
960.00 1.00 0 33.44 28.09 54.0 25.9 Vertical Side
972.31 1.00 0 35.92 29.62 54.0 24.4 Horizontal Vertical
980.17 1.00 0 34.86 28.72 54.0 25.3 Vertical Flat
985.30 1.00 0 36.26 30.07 54.0 23.9 Horizontal Flat
994.02 1.00 0 35.05 29.34 54.0 24.7 Vertical Vertical
998.63 1.00 0 36.04 30.13 54.0 23.9 Horizontal Side

Prepared For: Niles Audio

EUT: 2.4 GHz module

LS Research, LLC
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Screen Captures - Radiated Emissions Testing — Receive Mode - Unit with BNC

Antenna

Channel 8, Antenna Horizontally Polarized, EUT Vertical

30 MHz — 300 MHz, at 3m

|
Inout: RF Path: Filter
Atten: @ dB  Gain: ON

% Agilent 14:57:53 Aug 31, 2689 R T | Marker Fcth

Select Marker

Marker Noise

Band/Intvl
Power

Function Off

Measure at
Marker

Channel 8, Antenna Vertically Polarized, EUT on Side

30 MHz — 300 MHz, at 3m

Inout: RF Path: Filter
Atten: @ dB  Gain: OM

H #UB Hz 4

% Agilent 14:53:43 Aug 31, 2669 R T I Trace

1=
(28]

Clear Write

Max Hold

Min Hold

View

Blank

More
1aof 2

File Operation Status, C:\AB3IBICVI.ANT file loaded
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EUT: 2.4 GHz module

LS Research, LLC
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LSR Job #: C-690
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Screen Captures - Radiated Emissions Testing — Receive Mode - Unit with BNC

Antenna (continued)

Channel 8, Antenna Horizontally Polarized, EUT Vertical

300 MHz — 1000 MHz, at 3m

|
Inout: RF Path: Filter
Atten: @ dB  Gain: ON

loaded

s Agilent 14:37:87 Aug 31, 2689 R T | Marker Fcth

Select Marker

Marker Noise

Band/Intvl
Power

Function Off

Measure at
Marker

Channel 8, Antenna Vertically Polarized, EUT Vertical

300 MHz — 1000 MHz, at 3m

Tnout: RF Path: Filter
Htten: @ dB  Gain: ON

. Agilent 14:42:98 Pug 31, 2699 R T | Marker Fctn

Select Marker

Marker Noise

Band/Intvl
Power

Function Off

Measure at
Marker
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Screen Captures - Radiated Emissions Testing — Receive Mode - Unit with BNC
Antenna (continued)

Channel 8, Antenna Horizontally Polarized, EUT Vertical
1000 MHz — 4000 MHz, at 3m
Peak

2 Agilent 23:32:36 Sep 16, 2009 R T | Peak Search

Meas At Mkr EF;II Peak: N;’a Presel: Mot Used Next Peak
Emissions EMI Avg: NAA

Marker 3.613000000 GHz Next Pk Right

Next Pk Left

Min Search

sfsanbelpmg o e bt

WPTRIn Y e I

e R

r«‘n-

Pk-Pk Search

Mkr > CF

More
3 1 MHz #VBH 1 MHz Lof 2

File Operation Status, C:\BHORN3M9.ANT file loaded

Note: because the peak value (of the noise floor) was above the average limit, the video
average bandwidth was decreased to demonstrate that the video-averaged signal is below
the radiated limit.

Channel 8, Antenna Horizontally Polarized, EUT Vertical
1000 MHz — 4000 MHz, at 3m

Average
Agilent 89:00:68 Sep 4, 2089 R T Trace

Trace
Presel:

Input: RF i 2 3

Clear Hrite

Max Hold

Min Hold

View

Blank

: = — More

.. | MHz WUBH 100 Hz . Lof 2
File Operation Status. C:\3MCEL9.CBL file loaded

Prepared For: Niles Audio EUT: 2.4 GHz module LS Research, LLC

Report #: 309028-2 Model #: 2.4 GHz RF Transceiver Module
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Screen Captures - Radiated Emissions Testing — Receive Mode - Unit with BNC
Antenna (continued)

Channel 8, Antenna Vertically Polarized, EUT Vertical
1000 MHz — 4000 MHz, at 3m

Peak
¥ Agilent 95:56:42 Sep 4, 2009 R T Trace
Meas At Mkr LMl Peak: Presel: 1 2 Trac%
L Qp: Input: RF L
Emissions EMI Ave:
Clear Hrite
Max Hold
: Min Hold
MM.-,.»...._HMQ%WA«-M
T il
)-qbww&h—-.n-ahmw.vw*"“*“"h““wﬁW.w
0 View
Blank
More
#UBM 1 MHz ) Lof 2
le Operation Status. C:\3MCBL9.CBL file loaded

Note: because the peak value (of the noise floor) was above the average limit, the video
average bandwidth was decreased to demonstrate that the video-averaged signal is below
the radiated limit.

Channel 8, Antenna Vertically Polarized, EUT Vertical
1000 MHz — 4000 MHz, at 3m

Average
% Agilent 08:57:41 Sep 4, 2009 R T |PeakSearch

Meas At Mkr EMI Peak: Presel: Next Peak
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Emissions EMI Avg:

Hext Pk Right
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More
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Operation Status. C:A\3MCBL9.CBL file loaded
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Screen Captures - Radiated Emissions Testing — Receive Mode - Unit with BNC

Antenna (continued)

Channel 8, Antenna Horizontally Polarized, EUT Vertical
4000 MHz — 18000 MHz, at 1 m

Peak Values
4 Agilent 89:21:44 Aug 29, 2009 Display
Mkrl 18.68 GHz
Ref 96.99 dBpY #Atten @ dB 56.42 dBpY Full Screen
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LaPu '
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a A Bottom
£ Im: g
5 | Display Line Titler
sep |74.00 dBpY
Start 4.66 GHz Stop 18.86 GHz || Preferencesy
#Res BHW 1 MHz #UBH 1 MHz Sweep 28 ms (601 pts)

Channel 8, Antenna Horizontally Polarized, EUT Vertical
4000 MHz — 18000 MHz, at 1 m

Average Values

¥ Agilent 99:35:21 Aug 29, 2009 Peak Search
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Feak
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1o Next Pk Right
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D
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1
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LgRv
ML S2 o
33 FC Pk-Pk Search
A AA
Elfn
frun [Marker Mkr 3 CF
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4587 dBpV | | H
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|
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Screen Captures - Radiated Emissions Testing — Receive Mode - Unit with BNC

Antenna (continued)

Channel 8, Antenna Vertically Polarized, EUT Vertical

4000 MHz — 18000 MHz, at 1 m

Peak Values
% Agilent 89:35:58 Aug 29, 2009 Display
Mkrl 17.9% GHz
Ref 96.99 dBpY #Atten @ dB 57.51 dBpY Full Screen
Peak
L " .
l%g Display Line
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jaTTal Bottom
£ Im: g
i [Display Line Title
sep [83.50 dBpY
Start 4.66 GHz Stop 18.86 GHz || Preferencesy
#Res BHW 1 MHz #UBH 1 MHz Sweep 28 ms (601 pts)

Channel 8, Antenna Vertically Polarized, EUT Vertical

4000 MHz — 18000 MHz, at 1 m
Average Values
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|
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Screen Captures - Radiated Emissions Testing — Receive Mode - Unit with BNC

Antenna (continued)

Channel 8, Antenna Horizontally Polarized, EUT Vertical
18000 MHz — 25000 MHz, at 1 m

# Agilent 19:24:59 Aug 26, 2009 S| Peak Search
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Frun | Marker Mkr 5 CF
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Start 15,000 GHz Stop 25888 GHz 1of 2
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Channel 8, Antenna Vertically Polarized, EUT Vertical
18000 MHz — 25000 MHz, at 1 m
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Mkrl 21.337 GHz
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Prepared For: Niles Audio

EUT: 2.4 GHz module

LS Research, LLC

Report #: 309028-2

Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690

Serial #. see page 6

Page 79 of 159




5.6.5 Radiated Emissions on Unit with Wire Antenna

5.6.5.1 Transmit mode on original unit

The Wire Antenna unit was originally tested January 2 — 11, 2006. The data from the original testing is
shown below. Verification testing was performed in August and September of 2009 and data is
presented in Section 5.6.5.2

The following table depicts the level of significant radiated RF fundamental and harmonic emissions seen on Low Channel:

Frequency | Antenna Height Azimuth Measured EFI 15.247 Limit |  Margin
(MHz) Palarity (meters) (0° - 360°) (dBpVim) (dBp\Wim) (dB)
2405 H 1.10 45 117.0 1252 8.2
4810 W 1.10 0 38.7 54.0 153
7215 W 1.00 265 46.9 106.5 59.6
9620 H 1.00 260 46.5 106.5 60.0
12025 H 1.05 215 3989 A5 238
14430 63.5
16835 106.5
19240 74.0
21645 117.0
24050 117.0

The following table depicts the level of significant radiated RF fundamental and harmonic emissions seen on Mid Channel:

Frequency | Antenna Height Azimuth Measured EFI 15.247 Limit Margin
(MHz) Polarity (meters) (0° - 360°) (dBu\/m) (dBp\V/m) (dB)
2445 H 1.10 B0 115.6 125.2 9.6
4880 \ 1.10 35 3988 540 142
7335 \ 1.00 265 46.6 63.5 16.9
9780 H 1.00 270 46.4 1051 88.7
12225 H 1.05 215 39.0 835 245
14670 105.1
17115 1051
19560 740
22005 115.6
24450 1156
The following table depicts the level of significant radiated RF fundamental and harmonic emissions seen on High Channel:
Frequency | Antenna Height Azimuth Measured EFI 15.247 Limit Margin
(MHz) Palarity (meters) {0° - 360°) (dBuVim) (dBuVim) (dB)
2475 1.05 40 17.6 125.2 7.6
4850 V 1.20 85 408 540 13.2
74725 V 1.00 270 46.7 B35 16.8
8800 H 1.00 270 46.2 1071 609
12375 H 1.05 200 37.8 83.5 257
14850 1071
17325 107.1
19800 740
22275 740
24750 1176

Prepared For: Niles Audio

EUT: 2.4 GHz module

LS Research, LLC

Report #: 309028-2

Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690

Serial #. see page 6
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5.6.5.2

Transmit mode on current unit
The following table depicts the level of spurious radiated RF emissions found:
Peak Quasi Quasi
Frequency Height Azimuth Reading Pea.k P.ea.k Margin Anten.na ) EUT )
(MHz) (m) (degree) (dBuV/m) Reading Limit (dB) Polarity | orientation
(dBuV/m) | (dBuV/m)

119.7 1.00 0 19.27 12.33 43.5 31.2 Vertical Vertical
203.0 1.00 0 22.31 15.26 43.5 28.2 Horizontal Vertical
245.1 1.00 0 27.26 21.55 46.0 24.5 Horizontal | Horizontal
287.0 1.00 0 29.31 23.31 46.0 22.7 Vertical Horizontal
681.6 1.00 0 33.02 26.63 46.0 19.4 Horizontal Vertical
803.0 1.00 224 38.59 34.77 46.0 11.2 Horizontal | Horizontal
803.0 1.00 147 37.38 33.95 46.0 12.1 Horizontal | Horizontal
805.0 1.00 212 42.69 40.3 46.0 5.7 Horizontal | Horizontal
923.0 1.00 0 33.35 27.55 46.0 18.5 Vertical Vertical

Prepared For: Niles Audio

EUT: 2.4 GHz module

LS Research, LLC

Report #: 309028-2

Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690

Serial #. see page 6
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Radiated Emissions Data Chart on Unit with Wire Antenna (continued)

The following table depicts the level of significant radiated RF fundamental and harmonic emissions seen on Channel 0:
Peak Avg

Frequency Height Azimuth Reading Reading Avg Limit Margin Anten.na ' EUT'
(MHz) (m) (degree) (dBuv/m) | (dBuv/m) (dBuV/m) (dB) Polarity orientation
2405 1.17 247 117.0 116.0 125.0 9.1 Vertical Side
4810 1.00 156 56.8 514 63.5 12.1 Horizontal Vertical
7215 1.03 329 67.3 56.2 104.5 48.3 Horizontal Vertical
9620 1.03 328 61.6 51.5 104.5 52.9 Horizontal Vertical
12025 1.04 199 59.3 49.1 63.5 14.4 Vertical Side
14430 1.03 132 56.3 46.6 104.5 57.9 Horizontal Side
16835 1.06 4 51.8 41.6 104.5 62.9 Horizontal Side
19240 Note 3 63.5
21645 Note 3 104.5
24050 Note 3 104.5

The following table depicts the level of significant radiated R F fundamental and harmonic emissions seen on Channel 8:
Peak Avg

Frequency Height Azimuth Reading Reading Avg Limit Margin Anten.na ' EUT'
(MHz) (m) (degree) (dBuv/m) | (dBuV/m) (dBuV/m) (dB) Polarity orientation
2445 1.11 208 114.6 113.1 125.0 12.0 Horizontal Side
4890 1.26 193 67.2 58.1 63.5 5.4 Horizontal Flat
7335 1.10 26 70.2 59.0 63.5 4.5 Vertical Flat
9780 1.11 102 58.3 52.8 101.6 48.8 Horizontal Flat
12225 1.06 281 58.5 48.0 63.5 15.5 Horizontal Vertical
14670 1.14 282 52.8 41.4 101.6 60.1 Vertical Flat
17115 Note 3 101.6
19560 Note 3 63.5
22005 Note 3 101.6
24450 Note 3 101.6

The following table depicts the level of significant radiated RF fundamental and harmonic emissions seen on Channel 14:
Peak Avg

Frequency Height Azimuth . S Avg Limit Margin Antenna EUT
(MHz) (m) (degree) Reading Reading (dBuV/m) (dB) Polarit orientation
= (dBuv/m) | (dBuv/m) - g
2475 1.18 296 116.0 114.4 125.0 10.6 Horizontal Vertical
4950 1.03 90 52.2 47.8 63.5 15.7 Horizontal Vertical
7425 1.00 295 60.2 48.2 63.5 15.3 Horizontal Vertical
9900 1.05 317 52.9 41.5 102.9 61.4 Horizontal Vertical
12375 1.05 226 54.8 42.5 63.5 21.0 Vertical Vertical
14850 1.03 10 51.1 40.0 102.9 62.9 Vertical Side
17325 1.03 7 56.0 43.8 102.9 59.1 Horizontal Vertical
19800 Note 3 63.5
22275 Note 3 63.5
24750 Note 3 102.9
Notes:
1) A Quasi-Peak Detector was used in measurements below 1 GHz, and a Peak as well as an Average Detector was used in measurements above 1 GHz.
The peak detector was used to ensure the peak emissions did not exceed 20 dB above the limits.
2)  Measurements above 4 GHz were made at 1 meters of separation from the EUT.
3)  Measurement at receiver system noise floor.
4)  For measurements of the fundamental power, because of spectral bandwidth, the receiver was set to RBW=VBW=3 MHz.
Prepared For: Niles Audio EUT: 2.4 GHz module LS Research, LLC
Report #: 309028-2 Model #: 2.4 GHz RF Transceiver Module
LSR Job #: C-690 Serial #: see page 6 Page 82 of 159




Test Setup Photo(s) —Radiated Emissions Test: Unit with Wire Antenna

Vertical Orientation

Flat Orientation

Prepared For: Niles Audio EUT: 2.4 GHz module

LS Research, LLC

Report #: 309028-2 Model #: 2.4 GHz RF Transceiver Module
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Screen Captures - Radiated Emissions Test on Unit with Wire Antenna

These screen captures represent Peak Emissions. For radiated emission measurements, a Quasi-Peak
detector function is utilized when measuring frequencies below 1 GHz, and an Average detector function is
utilized when measuring frequencies above 1 GHz.

The signature scans shown here are from worst-case emissions, as measured on channels 0, 8, or 14, with
the sense antenna both in vertical and horizontal polarity for worst case presentations.

Channel 0, Antenna Vertically Polarized, EUT Horizontal
30-300 MHz, at 3m

- Agilent 17:28:11 Sep 16, 2683 R T Trace
Trace
] : 1 2
Inout: RE Path: Filter &
Htten: @ dB  Gain: ON
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Max Hold
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""»-ww»-«_wh-a«-Mon"~‘w‘—*'M"“'%”mww)ﬁ»u‘hlw
Blank
More
. , 5 MU . , a1 1of 2
File Operation Status, C:\3MFCCB@9.LIM file loaded

Channel 0 Antenna Horizontally Polarized, EUT Horizontal
300-1000 MHz, at 3m
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View
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Sweep points are increased to match the span setting
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Screen Captures - Radiated Emissions Testing on Unit with Wire Antenna

(continued)

Channel 8, Antenna Horizontally Polarized, EUT on Side

1000-2400 MHz, at 3m
Peak Values

% Agilent 20:08:46 Sep 18, 2009

Emissions

R T

Heas At Mkr EMI Peak: Presel: Mot Used
EMI Ava:

MH= #YBH 1 MH= p

| Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More
1 of 2

File Operation Status. C:\BHORN3M3.ANT file loaded

Note: because the peak value (of the noise floor) was above the average limit, the video
average bandwidth was decreased to demonstrate that the video-averaged signal is below

Channel 8, Antenna Horizontally Polarized, EUT on Side

the radiated limit.

1000-2400 MHz, at 3m
Average Values
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Screen Captures - Radiated Emissions Testing on Unit with Wire Antenna
(continued)

Channel 8, Antenna Horizontally Polarized, EUT on Side
2400-2484 MHz, at 3m
w5 Agilent 28:17:25 Sep 16, 2089 R T Trace
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Screen Captures - Radiated Emissions Testing on Unit with Wire Antenna

(continued)

Channel 8, Antenna Horizontally Polarized, EUT on Side

2484.0-4000 MHz, at 3m
Peak Values

i Agilent 20:13:27 Sep 16, 2009

Emissions

Meas At Mkr EMD Peak: Presel: MNot Used

EMI Avg:

#YBH 1 MHz

Operation Status. C:\BHORN3M9.ANT file loaded

R T |PeakSearch

O

i bkt Al A A et S
it e

T e T TR

Note: because the peak value (of the noise floor) was above the average limit, the video
average bandwidth was decreased to demonstrate that the video-averaged signal is below

Channel 8, Antenna Horizontally Polarized, EUT on Side

the radiated limit.

2484.0-4000 MHz, at 3m
Average Values
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Screen Captures - Radiated Emissions Testing on Unit with Wire Antenna

(continued)

Channel 14, Antenna Horizontally Polarized, EUT on Side

4000-18000 MHz, at 1m
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Channel 8, Antenna Horizontally Polarized, EUT on Side

18000-25000 MHz, at 1 m
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5.6.5.3

Receive Mode on Unit with Wire Antenna

Per the requirements of RSS-210, the EUT was placed in continuous receive mode and the
radiated spurious emissions were measured and compared to the limits stated in RSS-Gen Section

4.10.

The test setup, procedure, and equipment utilized were identical to that described in sections 5.1,
5.2, and 5.3 of this document.

Measurement data and screen captures from the receive tests are presented below:

peak Quasi Quasi
Frequency Height Azimuth X Peak Peak Margin Antenna EUT
Reading . . N q q
(MHz) (m) (degree) (dBuV/m) Reading Limit (dB) Polarity | orientation
. (dBuv/m) | (dBuv/m)
173.5 1.00 0 20.8 13.9 435 29.6 Vertical Vertical
208.5 1.00 0 21.8 15.7 435 27.8 Vertical Side
254.5 1.00 0 28.7 21.9 46.0 24.1 Horizontal Vertical
293.5 1.00 0 28.6 23.2 46.0 22.8 Horizontal Side
626.3 1.00 0 31.6 25.0 46.0 21.0 Horizontal Vertical
740.3 1.00 0 31.8 25.8 46.0 20.2 Horizontal Side
871.0 1.00 0 32.9 27.3 46.0 18.7 Vertical Side
919.0 1.00 0 33.7 27.4 46.0 18.6 Vertical Vertical
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Screen Captures - Radiated Emissions Testing — Receive Mode on Unit with Wire

Antenna

Channel 8, Antenna Horizontally Polarized, EUT Vertical

30 MHz — 300 MHz, at 3m
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Channel 8, Antenna Vertically Polarized, EUT on Side

30 MHz — 300 MHz, at 3m
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Screen Captures - Radiated Emissions Testing — Receive Mode on Unit with Wire
Antenna (continued)

Channel 8, Antenna Horizontally Polarized, EUT on Side
300 MHz — 1000 MHz, at 3m

# Agilent 10:01:38 Sep 4, 2009 R T Trace
I Trace
Tnout: RE  Path: Fileer |1 2 3
Atten: @ dB  Gain: ON
Clear Write
Max Hold
Min Hold
View
Blank
More
s BH (CISPR) 120 kHz VBH 1.2 MHz  Sweep 380.8 ms (1401 | Lol
Sweep points are increased to match the span setting

Channel 8, Antenna Vertically Polarized, EUT on Side
300 MHz — 1000 MHz, at 3m

s Agilent #9:59:48 Sep 4, 2009 R T | Trace

! - 1 2 3
Inout: RF Path: Filter =
Atten: @ dB  Gain: OM

Max Hold

Min Hold

View

Blank

More
1aof2

eep points are increased to match the span setting
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Report #: 309028-2 Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690 Serial #. see page 6 Page 91 of 159




Screen Captures - Radiated Emissions Testing — Receive Mode on Unit with Wire

Antenna (continued)

Channel 8, Antenna Horizontally Polarized, EUT Vertical

1000 MHz — 4000 MHz, at 3m
Peak Values

oF

% Agilent 20:37:22 Sep 16, 2883

Emissions

R T

Meas At Mkr EE} Peak: Presel: Mot Used

EMI Avg:

1
ST SRRV

trho byl et
s sl
raww*‘.r«w,m-wtw.phw»mw

B SUBH 1 Mz

File Operation Status, C:\BHORN3M9.ANT file loaded

Trace

Trace
3

Clear Hrite

Max Hold

Min Hold

View

Blank

More
1of 2

Note: because the peak value (of the noise floor) was above the average limit, the video
average bandwidth was decreased to demonstrate that the video-averaged signal is below

the radiated limit.

Channel 8, Antenna Horizontally Polarized, EUT Vertical

1000 MHz — 4000 MHz, at 3m
Average Values

% Agilent 23:35:54 Sep 16, 2009

Emissions

R T

Meas At Mkr EE} Feak: Presel: Mot Used

EMI Avg:

loaded

Trace

Trace
3

Clear Write

Max Hold

Min Hold

View

Blank

More
1of 2

Prepared For: Niles Audio

EUT: 2.4 GHz module

LS Research, LLC

Report #: 309028-2

Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690

Serial #. see page 6
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Screen Captures - Radiated Emissions Testing — Receive Mode on Unit with Wire

Antenna (continued)

Channel 8, Antenna Vertically Polarized, EUT Vertical

1000 MHz — 4000 MHz, at 3m
Peak Values

2 Agilent 20:33:28 Sep 16, 2009 R T | Peak Search

Meas At Mkr CMI Peak: N/Q Presel: Not Used Next Peak
ap; NAR

Emissions EMI Avg: NAA

Marker 3.955000000 GHz Next Pk Right

Next Pk Left

1
Muwmpbwwqaﬂhﬂwﬁmg1 Min Search
et

Y L e

z #YBW 1 MHz

Pk-Pk Search

Mkr > CF

More
1of 2

File Operation Status, C:\BHORN3M9.ANT file loaded

Note: because the peak value (of the noise floor) was above the average limit, the video
average bandwidth was decreased to demonstrate that the video-averaged signal is below

the radiated limit.

Channel 8, Antenna Vertically Polarized, EUT Vertical

1000 MHz — 4000 MHz, at 3m
Average Values

Meas At Mkr EE} Feak: Presel: Mot Used

Emissians EMI Aver At

% Auto

Auto

# Agilent 20:36:41 Sep 16, 2089 R T | BH/Avg

Res BW
1.8 MHz
Man

Video BW
30.0 Hz
Man

VBW/RBHW
10.A6800
Man

Average
108

0ff

Avg/YBH Type
Log—Pwr (Videoi»

Man

Span/RBH
166
Man
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Screen Captures - Radiated Emissions Testing — Receive Mode on Unit with Wire
Antenna (continued)

Channel 8, Antenna Horizontally Polarized, EUT Vertical
4000 MHz — 18000 MHz, at 1 m

Peak Values
# Agilent  22:52:29 Sep 17, 2009 | Trace/View |
Mkrl 17.96 GHz|t
Ref 96.99 dBpY #Atten @ dB 58.94 dBpY Trace
Peak
1 2
Log
18
dB/ Clear Hrite
ol Max Hold
83.5
dBpY
Min Hold
M1 52
$3 FC View
A PR
Blank
Start 4 GHz Stop 18 612 flore
#Res BH 1 MHz #YBH 1 MHz Sweep 70 ms (401 prs)
|

Channel 8, Antenna Horizontally Polarized, EUT Vertical
4000 MHz — 18000 MHz, at 1 m
Average Values

% Agilent  14:87:38 Sep 15, 2009 [ Peak Search |
Mkrl 18.98 GHz|t
Ref 96.99 dBpY #ftten 8 dB 46.61 dBpY
Peak Meas Tools»
Log
18
dB/ Next Peak
g|35 Marl or Next Pk Right
oy | 18.p000000d0 GHz
4861 dBpY Next Pk Left
W1 s
53 FC Min Search
A AA
Pk-Pk Search
Start 4 GHz Stop 18 6z flore
#Res BH 1 MHz +\BH 38 Hz Sweep 37901 5 (401 prsd .
|
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Screen Captures - Radiated Emissions Testing — Receive Mode on Unit with Wire

Antenna (continued)

Channel 8, Antenna Vertically Polarized, EUT Vertical
4000 MHz — 18000 MHz, at 1 m

Peak Values
# Agilent  22:50:52 Sep 17, 2009 | Display |
Mkrl 17.96 GHz|t
Ref 96.99 dBpY #Atten @ dB 6@.61 dBpY
Peak Full Screen
Log
10 Display Line
ds/ 83.50 dBuY
[on 0ff
1
Dl
83.5
dBpY
Limits»
M1 52
53 FC
A PR
Title»
Start 4 GHz Stop 18 GHz || Preferences
#Res BH 1 MHz #YBH 1 MHz Sweep 70 ms (401 prs)

Channel 8, Antenna Vertically Polarized, EUT Vertical
4000 MHz — 18000 MHz, at 1 m
Average Values

% Agilent  14:16:59 Sep 15, 2009 | Marker |
Mkrl 13.59 GHz|t
Ref 96.99 dBpY #ftten 8 dB 42.18 9BV || solect Marker
Feak 1 5y 4
Log =
18
dB/ Normal
g|3 : Marker Delta
v | 13.590000000 GHz Delta Pair
44.18 dBpV > (Tracking Ref)
Fef Deltal
?é Eé Span Pair
Span Center
A AR H
Off
Start 4 GHz Stop 18 6z flore
#Res BH 1 MHz +\BH 38 Hz Sweep 37901 5 (401 prsd .
|
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Screen Captures - Radiated Emissions Testing — Receive Mode on Unit with Wire
Antenna (continued)

Channel 8, Antenna Horizontally Polarized, EUT on Side
18000 MHz — 25000 MHz, at 1 m

Peak Values
# Agilent  09:05:03 Sep 18, 2009 Poak Search
Mkrl 19.35 GHz|t
Ref 96.99 dBpY #Atten @ dB 52.33 dBpY
Peak Meas Tools»
Log
18
dB/ Next Peak
g|35 Manker Next Pk Right
B 1-19.350090090. GHz
54.33 dBV Next Pk Left
M1 52
$3 FC Min Search
A PR
Pk-Pk Search
Start 18 Gz Stop 25 GHz flore
#Res BH 1 MHz #YBH 1 MHz Sweep 70 ms (401 prs)
|

Channel 8, Antenna Horizontally Polarized, EUT on Side
18000 MHz — 25000 MHz, at 1 m
Average Values

% Agilent  98:56:13 Sep 18, 2009 [ Peak Search |
Mkrl 24.39 GHz|t
Ref 96.99 dBpY #ftten 8 dB 49.49 dBpY
Peak Meas Tools»
Log
18
dB/ Next Peak
g|35 Marl or Next Pk Right
ay | 24.390000000 GHz
4049 dBpY|. z Next Pk Left
WL 52
53 FC Min Search
A AA
Pk-Pk Search
Start 18 GHz Stop 25 6z flore
#Res BH 1 MHz +\BH 38 Hz Sweep 1896 5 (401 prsd .
|
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Screen Captures - Radiated Emissions Testing — Receive Mode on Unit with Wire
Antenna (continued)

Channel 8, Antenna Vertically Polarized, EUT on Side
18000 MHz — 25000 MHz, at 1 m

Peak Values
- Agilent  09:06:31 Sep 18, 2009 Poak Search
Mkrl 21.45 GHz|t
Ref 96.99 dBpY #Atten @ dB 51.36 dBpY
Peak Meas Tools»
Log
18
dB/ Next Peak
g|3 . Manker | Next Pk Right
v 121450000000, GHz.. 5
51.36 dBV Next Pk Left
M1 52
$3 FC Min Search
A PR
Pk-Pk Search
Start 18 Gz Stop 25 GHz flore
#Res BH 1 MHz #YBH 1 MHz Sweep 70 ms (401 prs)
|

Channel 8, Antenna Vertically Polarized, EUT on Side
18000 MHz — 25000 MHz, at 1 m
Average Values

% Agilent  09:02:50 Sep 18, 2009 | Marker |
Mkrl 22.27 GHz|t
Ref 96.99 dBpY #ftten 8 dB 38.35 4BV || solect Marker
Feak 1 5y 4
Log =
18
dB/ Normal
g|3 : Marker Delta
v | 22.270000080 GHz Delta Pair
38.35 dBIJU 1 . {Tracking Ref)
3 Fef Deltal
gé Eé Span Pair
Span Center
A AR H
Off
Start 18 GHz Stop 25 6z flore
#Res BH 1 MHz +\BH 38 Hz Sweep 1896 5 (401 prsd .
|
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5.6.6 Radiated Emissions on Unit with Heat Shrink Dipole Antenna
5.6.6.1 Transmit Mode
The following table depicts the level of spurious radiated RF emissions found:
Peak Quasi Quasi
Frequency Height Azimuth Reading Pea'k P'ea.k Margin Anten.na . EUT.
(MHz) (m) (degree) (dBuV/m) Reading Limit (dB) Polarity orientation
(dBuV/m) | (dBuV/m)
199.7 1.00 0 21.72 154 435 28.1 Vertical Flat
222.7 1.00 0 23.99 16.73 46.0 29.3 Vertical Side
253.6 1.00 0 27.31 21.07 46.0 24.9 Horizontal Flat
256.6 1.00 0 28.73 22.62 46.0 23.4 Horizontal Side
545.6 1.00 0 28.25 22.25 46.0 23.8 Vertical Vertical
675.0 1.00 0 31.85 26.13 46.0 19.9 Horizontal Vertical
704.0 1.00 0 31.53 21.75 46.0 24.3 Vertical Flat
810.6 1.00 0 32.23 26.5 46.0 19.5 Horizontal Flat
905.1 1.00 0 33.63 27.98 46.0 18.0 Horizontal | Vertical
960.0 1.00 0 34.04 28.13 54.0 25.9 Vertical Vertical

Prepared For: Niles Audio

EUT: 2.4 GHz module

LS Research, LLC
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Model #: 2.4 GHz RF Transceiver Module
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Radiated Emissions Data Chart on Unit with Heat Shrink Dipole Antenna (continued)

The following table depicts the level of significant radiated RF fundamental and harmonic emissions seen on Channel 0:
Peak Avg

Frequency Height Azimuth Reading Reading Avg Limit Margin Anten'na _ EUT_
(MHz) (m) (degree) (dBuv/m) | (dBuv/m) (dBuv/m) (dB) Polarity orientation
2405 1.00 259 115.9 114.8 125.0 10.2 Vertical Vertical
4810 1.12 174 55.4 52.3 63.5 11.2 Vertical Side
7215 1.11 172 71.1 60.3 103.3 43.0 Horizontal Vertical
9620 1.00 259 68.0 55.3 103.3 47.9 Horizontal Side
12025 1.00 304 62.4 52.1 63.5 114 Horizontal Vertical
14430 1.02 81 57.0 46.3 103.3 57.0 Horizontal Vertical
16835 1.12 147 53.4 42.0 103.3 61.3 Horizontal Vertical
19240 Note 3 63.5
21645 Note 3 103.3
24050 Note 3 103.3

—

he following table depicts the level of significant radiated RF fundamental and harmonic emissions seen on Channel 8:
Peak Avg

Frequency Height Azimuth . S Avg Limit Margin Antenna EUT

(MHz) (m) (degree) | Reading | Reading | o0 () Polarity | orientation
(dBuV/m) | (dBuV/m)

2445 1.15 268 115.2 113.7 125.0 11.3 Vertical Vertical
4890 1.15 166 53.6 46.0 63.5 17.5 Vertical Vertical
7335 1.00 165 65.5 54.8 63.5 8.7 Horizontal Vertical
9780 1.05 224 58.9 48.7 102.2 53.5 Horizontal Vertical
12225 1.07 270 64.5 54.4 63.5 9.1 Horizontal Side
14670 1.10 121 53.7 42.5 102.2 59.7 Horizontal Vertical
17115 Note 3 102.2 102.2 Horizontal Vertical
19560 Note 3 63.5
22005 Note 3 102.2
24450 Note 3 102.2

The following table depicts the level of significant radiated RF fundamental and harmonic emissions seen on Channel 14:
Peak Avg

Frequency Height Azimuth Reading Reading Avg Limit Margin Anten.na ' EUT'
(MHz) (m) (degree) (dBuv/m) | (dBuv/m) (dBuV/m) (dB) Polarity orientation
2475 1.15 268 113.4 112.2 125.0 12.8 Vertical Vertical
4950 1.06 174 57.4 50.9 63.5 12.6 Vertical Vertical
7425 1.10 159 63.7 53.2 63.5 10.3 Horizontal Vertical
9900 1.00 297 59.6 49.6 100.7 51.0 Vertical Vertical
12375 1.04 72 60.0 50.1 63.5 13.4 Horizontal Vertical
14850 1.00 222 53.9 42.5 100.7 58.2 Horizontal Side
17325 1.11 334 56.5 44.6 100.7 56.0 Horizontal Flat
19800 Note 3 63.5
22275 Note 3 63.5
24750 Note 3 100.7
Notes:
1) A Quasi-Peak Detector was used in measurements below 1 GHz, and a Peak as well as an Average Detector was used in measurements above 1 GHz.
The peak detector was used to ensure the peak emissions did not exceed 20 dB above the limits.
2)  Measurements above 4 GHz were made at 1 meters of separation from the EUT.
3)  Measurement at receiver system noise floor.
4) For measurements of the fundamental power, because of spectral bandwidth, the receiver was set to RBW=VBW=3 MHz.
Prepared For: Niles Audio EUT: 2.4 GHz module LS Research, LLC
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Test Setup Photo(s) —Radiated Emissions Test: Unit with Heat Shrink Dipole Antenna

Vertical Orientation

Side Orientation

Flat Orientation
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EUT: 2.4 GHz module

LS Research, LLC
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LSR Job #: C-690
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Screen Captures - Radiated Emissions Testing on Unit with Heat Shrink Dipole

Antenna

These screen captures represent Peak Emissions. For radiated emission measurements, a Quasi-Peak
detector function is utilized when measuring frequencies below 1 GHz, and an Average detector function is
utilized when measuring frequencies above 1 GHz.

The signature scans shown here are from worst-case emissions, as measured on channels 0, 8, or 14, with
the sense antenna both in vertical and horizontal polarity for worst case presentations.

Channel 0, Antenna Horizontally Polarized, EUT Flat

30-300 MHz, at 3m

- Agilent 16:29:48 Sep 9, 2069 R T I Trace

I Trace

Tnout: RF Path: Filter |1 2

Atten: @ dB  Gain: ON
Clear Write
Max Hold
Min Hold
View
Blank
More
VBH 1.2 MHz p1 1 Lofe
Copyright 2000-2009 Agilent Technologies

Channel 0, Antenna Vertically Polarized, EUT Vertical

300-1000 MHz, at 3m

s Agilent 15:55:38 Sep 9, 2009 R T I Trace

Trace

Tnout: RE Path: Filter 2

Atten: @ dB  Gain: OM
Clear Hrite
Max Hold
Min Hold
1
ettt .
ﬁ**wwwmwuwmm»uWJ“””m"“ﬁ““ View
Blank
More
1aof2
T file loaded
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EUT: 2.4 GHz module

LS Research, LLC
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Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690

Serial #. see page 6
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Screen Captures - Radiated Emissions Testing on Unit with Heat Shrink Dipole
Antenna (continued)

Channel 14, Antenna Vertically Polarized, EU Vertical
1000-2400 MHz, at 3m

Peak Values
¥ Agilent 13:18:49 Sep 28, 2009 R T | Peak Search

Meas At MKr EMI Peak: Presel: Next Peak
- 1] Input: RF Path: Bypass
Emissions EMI Avg:

Next Pk Right

Next Pk Left

Min Search
Pk-Pk Search

Mkr 5 CF

More
#YBH 1 MHz nt Lo &

File Operation Status. C:\3MCAEY.CBL file loaded

Note: because the peak value (of the noise floor) was above the average limit, the video
average bandwidth was decreased to demonstrate that the video-averaged signal is below
the radiated limit.

Channel 14, Antenna Vertically Polarized, EU Vertical
1000-2400 MHz, at 3m

Average Values
3 Agilent 13:19:07 Sep 28, 2009 R T | Peak Search

Meas At Mkr EMI Peak: Presel: Next Peak
o ap; Input: RF Path: Bypass
Emissions EMI Avg:

Next Pk Right

Next Pk Left

Min Search

1]

Pk-Pk Search

Mkr > CF

More
e 1of 2
z ot

Operation Status, C:\3MCAB9.CBL file loaded
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Screen Captures - Radiated Emissions Testing on Unit with Heat Shrink Dipole

Antenna (continued)

Channel 14, Antenna Vertically Polarized, 2400-2484 MHz, at 3m
- Agilent 13:21:00 Sep 28, 20039

R T

Emissions

Meas At Mkr EMI Feak:
EP:

-
T

4
: .
EMI Awg: NS

Atten 3@ dB

sUBH 1 MHz

Presel:
Input: RBF Path: Bypass

Ref Level 118.99 dBpV
Akrl 2 T GHz

Sweep 1

Trace

Trace
p 3

Clear Write

Max Hold

Min Hold

View

Blank

More
1 of 2

File Operation Status. C:\3MCAB9.CBL file loaded
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EUT: 2.4 GHz module

LS Research, LLC

Report #: 309028-2

Model #: 2.4 GHz RF Transceiver Module

LSR Job #: C-690
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Screen Captures - Radiated Emissions Testing on Unit with Heat Shrink Dipole
Antenna (continued)

Channel 14, Antenna Vertically Polarized, EUT Vertical
2484.0-4000 MHz, at 3m

Peak Values
% Agilent 13:22:14 Sep 28, 2069 R T Trace
Meas At MKr CMI Peak: Presel: 1 2 Tracg
o 1] Input: RF Path: Bypass | =
Emissions EMI Avg:
Clear Hrite
Max Hold
Min Hold
View
Blank
More
#VBH 1 MHz  Sweep 3 Lz
File Operation Status. C:\3MCAEY.CBL file loaded

Note: because the peak value (of the noise floor) was above the average limit, the video
average bandwidth was decreased to demonstrate that the video-averaged signal is below
the radiated limit.

Channel 14, Antenna Vertically Polarized, EUT Vertical
2484.0-4000 MHz, at 3m

Average Values
3 Agilent 13:23:04 Sep 28, 2009 R T | Peak Search

Meas At Mkr EMI Peak: N/A Presel: Next Peak
o ap; NAR Input: RF Path: Bypass
Emissions EMI Avg: NAA

Marker 3.858970000 GHz Next Pk Right

#Atten B dB

Next Pk Left

Min Search
Pk-Pk Search

Mkr > CF

More
MHz #UBH 108 Hz Lof 2

File Operation Status, C:\3MCAB9.CBL file loaded
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Screen Captures - Radiated Emissions Testing on Unit with Heat Shrink Dipole

Antenna (continued)

Channel 0, Antenna Vertically Polarized, EUT Vertical
4000-18000 MHz, at 1m

# Agilent 11:13:46 Sep 14, 2009 S Marker
Mkrl 881 GHz
Ref 96.99 dBu  #Atten 0 dB 50.98 dppy || Select Marker
Peak L
Log
ag/ Normal
Delta
1 .
& Delta Pair
{Tracking Ref)
LaAy Ref |
ML $2 $pan Pair
53 FC Span Center
A AR
[ S
Frn [Marker off
sep 18.810000000 GHz
50.98 BV | —
Start 488 GHz Stop 18,88 GHz 1of 2
#Res BHW 1 MHz VEHW & MHz Sweep 28 ms (601 pts)
|

Channel 8, Antenna Vertically Polarized, EUT Vertical
18000-25000 MHz, at 1 m

s Agllent  10:07:01 Sep 18, 26089 | Trace/View |
Mkrl 23.99 GHz|t
Ref 96.99 dBpY #Atten @ dB 51.72 dBpY Trace
Peak
il 2 3
Log
18
dB/ Clear Write
3'35 Marker _ ‘ Max Hold
@ 1.23.890000040. GHz $
51.72 dBV Min Hold
Ml 52
$3 FC View
A PR
Blank
Start 18 GHz Stop 25 B flore
#Res BH 1 MHz #YBH 1 MHz Sweep 70 ms (401 prs)
|
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5.6.6.2

Per the requirements of RSS-210, the EUT was placed in continuous receive mode and the
radiated spurious emissions were measured and compared to the limits stated in RSS-Gen Section

4.10.

The test setup, procedure, and equipment utilized were identical to that described in sections 5.1,
5.2, and 5.3 of this document.

Receive Mode on Unit with Heat Shrink Dipole Antenna

Measurement data and screen captures from the receive tests are presented below:

Peak Quasi Quasi
Frequency Height Azimuth . Peak Peak Margin Antenna EUT
Reading . .. . . .
(MHz) (m) (degree) (dBuV/m) Reading Limit (dB) Polarity orientation
H (dBuV/m) | (dBuv/m)
84.59 1.00 91 17.1 9.2 40.0 30.8 Vertical Flat
109.5 1.00 0 17.0 10.9 43.5 32.6 Horizontal Flat
114.59 1.00 0 18.6 12.0 43.5 31.5 Vertical Side
161.08 1.00 0 19.9 12.8 43.5 30.7 Horizontal Side
251.35 1.00 0 27.3 21.0 46.0 25.1 Horizontal Vertical
279.73 1.00 0 29.1 23.3 46.0 22.7 Vertical Vertical
335.8 1.00 177 24.1 18.1 46.0 27.9 Vertical Vertical
627.8 1.00 0 30.96 25.45 46.0 20.6 Horizontal Vertical
752.3 1.00 0 31.7 26.2 46.0 19.8 Vertical Side
985.5 1.00 36.26 29.85 54.0 24.2 Horizontal Side
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