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1. EUT Information

Report No. : 15U20917-E53V2
Applicant : Google Inc.
Equipment Description: Multimedia Device with BLE, 2.4GHz and 5GHz Radios
Model No. : NC2-6A5
SerialNo. : PROTO 1
The number of Tx Antenna : 1
Max Antenna Gain : 2.30dBi

Mode : BLE

Type of Radio wave : F1D

~ Supply Voltage = Modulation
@®DC O AC 5.00V (O DS (eg WLAN 11b)
- (O OFDM & OBW< 26MHz ( e.g. WLAN 11g, 11n HT20)
_ Voltage Gondition O OFDM & OBW 26-38MHz (e.g. WLAN 11n HT40)
@® Non-Extreme O Extreme (® Other Modulation (e.g. GFSK, Not BT)
Normal DC5V - EUT has
Normal-10% - (® ANT Connector
Normal+10% - (O No ANT Connector distance -

The worst-case data rate for each mode is determined to be as follows, based on preliminary
test of the chipset utilized in this radio.
All final tests were made at the Lowest Rate.

Factors
Other than for Power For Power
Cable Loss ATT/ Cable Loss ATT/
[MHZz] [dB] [dB] [dB] [dB]
Low Channel (Tx1)|2402 3.30 10.00 3.30 10.00
Middle Channel (Tx2)[2440 3.30 10.00 3.30 10.00
High Channel (Tx3)|2480 3.30 10.00 3.30 10.00
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2.TEST Result

2.1. Frequency Tolerance

Job No. 15U20917-E53V2

Remarkl
Remark2
[ DATA]
Voltage Freq. Result Tolerance | Tolerance Limit
[MHzZ] [MHZ] [kHz] [ppm] [ppm]
DC5V 2402 2401.9882 -11.8235 -4.92 +50.0
2440 2439.9880 -12.0167 -4.92 +50.0
2480 2479.9878 -12.2325 -4.93 +50.0
Tx1_Freq_Nom
% Agilent 11:12:34 Sep 3, 2015 RL
Cntrl 2 481 988 176.547 Hz
Ref 5 dBm #Atten 30 dB —5.56 dBm
#Peak
Log 1
1@
dB/
LaAw } ]
H1 $S2 ‘ \
53 FS
AR
£(f): m{\ﬂ ]'[L‘
F<S0k |, § . s L 'L "n. pa B Py op o L, g
S Pl A A O AT Y YT
] 1}“"!' | ' ! !'f"f “1'\'"
Center 2,401 938 157 GH= Span 38 kHz
tRes BH 366 Hz #YBH 200 Hz Sweep 4019 ms (1261 pts)

Tx2_Freq_Nom

¥ Agilent 11:18:43 Sep 3, 2015 RL

Cntrl 2 439 987 983.282 Hz
Ref 5 dBm #Atten 30 dB -5.62 dBm
#Peak
Log 1
1G
dB/

|
|
)
|
|

LaAw
¥ ]\
AR .
géép)@k o, I\Tn o, u)nllil"\uw l{v\uﬂ { rllr‘n algll J'\w.'. M N
0 A ! W”WWWW&W
Center 2.439L 7 975 GHz ‘ Span 38 kHz
#Res BH 306 Hz #\BHW 300 Hz Sweep 401.9 ms (1201 pts)
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Tx3_Freq_Nom

= Agilent 11:21:17  Sep 3, 2015 RL
Cntrl 2 479 987 767.502 Hz
Ref 5 dBm #Atten 30 dB -5.85 dBm
#Peak |
Log 1
18
dB/

LaPw

— |
e

F M
ecf)?ﬁ I
£ <50k bl Al .."].'l{ iﬂ.ﬂlﬂ (W " )

A L U A T u(ﬂw

=) \|'"I" iu'f AR Rl

Center 2.479 987 785 GHz Span 38 kHz
#Res BW 388 Hz #BH 308 Hz Sweep 481.9 ms (1201 pts)
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2.2. Occupied Bandwidth / Spreading Bandwidth

Job No. 15U20917-E53V2

Remarkl
Remark2 ~ The Span was set suitably instead of 2 - 3.5 times the limit of OBW.

[ DATA] (Reference data)
99% Occupied Frequency Bandwidth Spreading Bandwidth
Voltage Freg. Result Limit Voltage Freq. Result Result Limit
[MHzZ] [MHz] [MHZ] [MHZ] [MHZ] [kHz] [kHz]
DC5V 2402 1.2200 26 DC5V 2402 0.8268 - -
2440 1.2184 26 2440 0.8260
2480 1.2208 26 2480 0.8269

99% Occupied Frequency Bandwidth
Tx1_990BW_Nom

% Agilent 13:11:37 Aug 12, 2015 RL
Ref @ dBm #Atten 10 dB
#Pealk
Log
18 2] Fy
dB/ d ~
- <
T it qumwmm
]||“| hl'l 1IN [[I[IL[UI
LRy
M1 §2
Center 2,402 888 GHz Span 5 MH=z
#Res BH 380 kHz #\VBH 386 kHz Sweep 1804 ms (1201 pts)
Occupied Bandwidth Occ BH % PWr  $9.00 %
1.2200 MH=z ®x dB -26.08 dB

Transmit Freq Error -13.778 kHz
% dB Bandwuidth 1.733 MHz
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Tx2_990BW_Nom

#% Agilent 13:14:37 Aug 12, 2015 RL
Ref @ dBm #Atten 10 dB
#Pealk
Log
16 o L
dB/ S ™~
> A3
'jpm] [jwﬂ M T
1 T T LU |
LRy
M1 S2
Center 2.440 888 GHz Span 5 MH=z
#Res BH 380 kHz #\VBH 386 kHz Sweep 1804 ms (1201 pts)
Occupied Bandwidth Occ BH % PWr  $9.00 %
1.2184 MH=z ®x dB -26.08 dB

Transmit Freq Error -14.544 kHz
% dB Bandwuidth 1.724 MHz

Tx3_990BW_Nom

#% Agilent 13:16:11 Aug 12, 2015 RL
Ref @ dBm #Atten 10 dB
#Pealk
Log
16 & s
dB/ / AN
3 <
g T T
LU I LI |
LRy
M1 S2
Center 2,450 888 GHz Span 5 MH=z
#Res BH 380 kHz #\VBH 386 kHz Sweep 1804 ms (1201 pts)
Occupied Bandwidth Occ BH % PWr  $9.00 %
1.2208 MH=z ®x dB -26.08 dB

Transmit Freq Error -15.532 kHz
% dB Bandwuidth 1.733 MHz
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(Reference data)
Spreading Bandwidth

Tx1_900BW_Nom

% Agilent 13:11:43 Aug 12, 2015 RL
Ref @ dBm #Atten 10 dB
#Pealk
Log ww
16 N
dB/
- <
TR i qummwmm
(LI O
LRy
M1 S2
Center 2,402 888 GHz Span 5 MH=z
#Res BH 380 kHz #\VBH 386 kHz Sweep 1804 ms (1201 pts)
Occupied Bandwidth Occ BH % Pwr 9000 %
826.7557 kHz x dB  -26.00 dB
Transmit Freq Error -14.224 kHz

Occ

upied Bandwidth 1.733 MHz

Tx2_900BW_Nom

% Agilent 13:14:43 Aug 12, 2015 RL
Ref @ dBm #Atten 10 dB
#Pealk
Log ?/—-——m«—-—w
10 -
dB/
> A3
i ™~
'jpm] [jwﬂﬂlll L il

1 T I LUl b
LRy
M1 §2
Center 2.440 888 GHz Span 5 MH=z
#Res BH 380 kHz #\VBH 386 kHz Sweep 1804 ms (1201 pts)

Occupied Bandwidth Occ BH % PWr  $0.00 7
825.9940 kHz x dB  -26.00 dB

Transmit Freq Error -14.346 kHz
Occupied Bandwuidth 1.724 MHz
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Tx3_900BW_Nom

#% Agilent 13:16:17 Aug 12, 2015 RL
Ref @ dBm #Atten 10 dB
#Pealk
Lag ?.a—-— e
10 R
dB/
3 <
g “'IWMHWWW
LU I YR

LRy

M1 §2

Center 2,450 888 GHz Span 5 MH=z
#Res BH 380 kHz #\VBH 386 kHz Sweep 1804 ms (1201 pts)
Occupied Bandwidth Occ BH % Pwr 9000 %

826.9406 kH=z x dB -26.00 dB

Transmit Freq Error -14.861 kHz
Occupied Bandwuidth 1.733 MHz
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2.3. Unwanted Emission Strength (Normal Voltage)

Job No. 15U20917-E53V2

Remark1
Remark2
[ DATA]
Voltage Freq. Freg. SIA Cable Atten. Result Result Limit Remark
Reading Loss Loss

[MHz] [MHz] [dBm] [dB] [dB] [dBm] [uw] [uw]
DC5V 2402 677.50 -71.46 3.30 10.00 -58.16 0.002 2500 |41
2265.00 -69.15 3.30 10.00 -55.85 0.003 2500 |1
2386.92 -58.01 3.30 10.00 -44.71 0.034 2500 |1
2399.99 -66.55 3.30 10.00 -53.25 0.005 25.000 [e2
2399.99 -38.93 3.30 10.00 -25.63 2.733 25.000 [e2
2533.00 -66.92 3.30 10.00 -53.62 0.004 2500 |#4
6855.00 -65.58 3.30 10.00 -52.28 0.006 2.500 |#4
2440 436.60 -71.11 3.30 10.00 -57.81 0.002 2500 |1
2313.00 -67.75 3.30 10.00 -54.45 0.004 2500 |1
2562.00 -66.96 3.30 10.00 -53.66 0.004 2500 |#4
6846.00 -64.49 3.30 10.00 -51.19 0.008 2.500 |#4
2480 323.40 -71.40 3.30 10.00 -58.10 0.002 2500 |1
2342.00 -67.65 3.30 10.00 -54.35 0.004 2500 |1
2483.51 -46.26 3.30 10.00 -32.96 0.505 25.000 [e3
2483.51 -71.54 3.30 10.00 -58.24 0.002 25.000 [e3
2496.83 -59.01 3.30 10.00 -45.71 0.027 2500 |#4
3329.00 -68.31 3.30 10.00 -55.01 0.003 2.500 |+4
6836.00 -65.78 3.30 10.00 -52.48 0.006 2.500 |+4

Sample Calculation :

Result = Reading + Cable Loss + Attenuator
#1:Freq Rangel (> 30MHz, < 2,387MHz)
#2:Freq Range2 (2,387MHzLL |, < 2,400MHz)
#3:Freq Range3 (> 2,483.5MHz, < 2,496.5MHz)
#4:Freq Range4 (> 2,496.5MHz, < 12.5GHz)

Tx1_SpuriousM_Nom
- Agilent 13:12:32 Aug 12, 2815 RL

Mkrl B77.5 MHz

Ref @ dBm #Atten 10 dB —71.46 dBm
#Pealk
Log
18
dB/
1
Fat
Acmcthr TV S wPidtarh, PPN T R o e e et
LRy
VW1 sz
Start 30.0 MH=z Stop 18686 @ GHz
#Res BH 1 MHz #/BW 1 MHz Sweep 1.68 ms (1201 pts)
Marker Trace Type X Axiz Amplitude
1 (&) Freq E77.5 MH=z -71.46 dBm
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Tx1_SpuriousG_Nom

% Agilent 13:12:19 Aug 12, 2015 RL
Mkr4 6.855 GHz
Ref @ dBm #Atten 10 dB -65.58 dBm
#Peak o
Log
18
dB/
4
z
< - ot Ay, P iyt L ety
T pa VTP e e i e T ] agal M P et ! st
LaPw
W1 352
Start 1880 GHz Stop 12.5088 GHz
#Res B 1 MHz #YBHW 1 MHz Sweep 19.2 ms (1201 pts)
Marker Trace Type H Axis fAmplitude
1 [ W] Frag 2.482 GH=z -85.689 dBm
2 [ W] Frag 2.2E5 GH=z -E9.15 dBm
3 [ W] Frag 2.533 GH=z -EE.92 dBm
4 [ W] Frag E.855 GH=z -E5.58 dBEm

Tx1_BandEdgeLow_Nom

Agilent 13:13:18 Aug 12, 2815 RL
Mkrd  2.399 99 GHz
Ref @ dBm #Atten 10 dB —38.93 dBm
#Peak o
iy M
18
dB/ i \]‘
S]]
'“.." - ich ‘1'}'“"-"1
LRy
Vi 52
Start 2.320 B8 GHz Stop 2.428 0@ GHz
#Res BH 1 MHz #/BW 1 MHz Sweep 1.84 ms (1201 pts)
Marker Trace Type ¥ Axis Amplitude
1 (&) Freq 2.481 75 GHz -7.86 dBEm
2 (&) Freq 2.399 99 GH=z -38.93 dBEm
3 (&) Freq 2.386 92 GH=z -58.81 dBEm
4 (&) Freq 2.399 99 GH=z -38.93 dBEm
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Tx1_BandEdgeLowZoom_Nom

¥ Agilent 13:13:23 Aug 12, 2015 RL
Ref @ dBm #Atten 10 dB
#Samp
Log
e
B/
A 'l L]
e 1 P P T O O PO
fo vn;’\jt A R it M T T AT 'mH [ |
1 s2f_y | L il P L L P B LAY
Start 2.399 498 @ GHz Stop 2.4088 438 @ GHz
#Res BH 30 kHz #UBW 308 kHz Sweep 3.28 ms (1201 pts)
Channel Power Power Spectral Density
-66.55 dBm /1.0000 MHz -126.55 dBm/Hz
Tx2_SpuriousM_Nom
¥ Agilent 13:15:38 Aug 12, 2015 RL
Mkrl 436.6 MHz
Ref @ dBm #Atten 10 dB -71.11 dBm
#Peak
Log
1@
dB/
1
el
i - b Iy — PRI I TN e, o IR
LaAw
W1 s2
Start 30.8 MH=z Stop 1.886 @ GHz
#Res BH 1 MHz #VBW 1 MHz Sweep 1.68 ms (1201 pts)
Marker Trace Type H Axis Amplitude
1 1) Frag 436.6 MHz -71.11 dBm
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Tx2_SpuriousG_Nom

¥ Agilent 13:15:26 Aug 12, 2015 RL
Mkrd 6846 GHz
Ref @ dBm #Atten 10 dB -64.49 dBm
#Peak -
Log
1@
dB/
252 d
. #M LT sy TR N
el R Sl i TR PR T L o e e e
LaAw
W1 s2
Start 1.8686 GHz Stop 12.5688 GH=
#Res BH 1 MHz #VBW 1 MHz Sweep 19.2 ms (1201 pts)
Marker Trace Type H Axis Amplitude
1 [ ] Freg 2.448 GH=z -7.59 dBm
2 [ ] Freg 2.313 GH= -E7.75 dBm
E] 1y Freg 2.562 GHz -6E.96 dEm
4 [ ] Freg E.846 GH=z -64.49 dBEm

Tx3_SpuriousM_Nom

% Agilent 13:16:53 Pug 12, 2815 RL
Mkrl 323.4 MHz
Ref @ dBm #Atten 10 dB —71.48 dBm
#Peak
Log
18
dB/
1
VTS FEIPIITNT N FERPTR TR e wepmeholiang s L ]
LaPw
W1 352
Start 30,8 MHz Stop 18686 @ GHz
#Res B 1 MHz #YBHW 1 MHz Sweep 1.68 ms (1201 pts)
Marker Trace Type H Axis Amplitude
1 [ W] Frag 323.4 MH=z -71.48 dBm
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Tx3_SpuriousG_Nom

- Agilent 13:16:41 Aug 12, 2615 RL
Mkrd 6.836 GHz
Ref @ dBm #Atten 10 dB —65.78 dBm
#Peak °
Log
18
dB/
= 4
n ] MQ'WMJ-M‘\M A A, A L & atvmsdreiy ey
W e LT T e o TR " Lt o
LaPw
V1 sz
Start 1.000 GHz Stop 12.500 GHz
#Res BH 1 MHz #VBW 1 MHz Sweep 19.2 ms (1281 pts)
Marker Trace Type ¥ Axis Amplitude
1 (1> Frag 2.480 GHz -7.79 dEm
2 (%] Freq 2.342 GH=z -E7.ES dBEm
3 (%] Freq 3.329 GH=z -E8.31 dBEm
4 (%] Freq E.836 GH=z -E5.78 dBEm

Tx3_BandEdgeHigh_Nom

s Agilent 13:17:43 Aug 12, 2615 RL

Mkrd 2.483 51 GHz

Ref @ dBm #Atten 10 dB —46.26 dBm
#Peak

g
i ,‘F \\

dB/
|

I e
WWM il 3
bl o

Tt ey T e e

LaPw
Y1 s2
Start 2.458 B GHz Stop 2.558 88 GHz
#Res B 1 MHz #YBHW 1 MHz Sweep 1.804 ms (1201 pts)
Marker Trace Type H Axis Amplitude
1 1 Freq 2.479 75 GHz -8.86 dBm
2 1 Freq 2.483 51 GH=z -46.2E dBm
3 1 Freq 2.496 83 GH=z -59.81 dBm
4 1 Freq 2.483 51 GH=z -46.2E dBm
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Tx3_BandEdgeHighZoom_Nom

% Agilent 13:17:57 Aug 12, 2015 RL
Ref @ dBm #Atten 18 dB

k3amp

Log

IS}

B/

h

#PHUQ 2 i fi il
T T Tl e e
Y iy A AT A APYE A

= W AL P T AT
Start 2.483 818 @ GHz Stop 2.484 818 @ GHz
#Res BH 36 kHz #\BW 308 kHz Sweep 3.28 ms (1201 pts)
Channel Power Power Spectral Density
-71.54 dBm /1.0000 MHz -131.54 dBm/Hz
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2.4. Output Power

Job No. 15U20917-E53V2
Remark1
Remark2
[DATA]
Voltage Chain Freq. Reading Cable Atten Result Burst Output Antenna [ E.LR.P.
Loss Loss Rate Power (A) Gain (A)
[MHZ] [dBm] [dB] [dB] (W] (W] [dBi] (W]
DC5V 0 2402 -10.45 3.30 10.00 0.001928 1.66 0.003194 2.30 0.005425
2440 -10.43 3.30 10.00 0.001936 1.66 0.003209 2.30 0.005450
2480 -10.58 3.30 10.00 0.001871 1.66 0.003100 2.30 0.005265
DC5V - - - - - - - - - -
DC5V - - - - - - - - - -
DC5V - - - - - - - - - -
Sample Calculation :
Output Power (A) = 10 ( ( Reading [dBm] + Cable Loss + Atten. Loss ) / 10 ) * Burst Rate
E.I.LR.P. (A) = Output Power (A) * 10°(Antenna Gain[dBi]/10)
[Total Power / Result and Limit]
Voltage Freq. Output Power E.l.R.P.
Result Tolerance Limit | Tolerance Result Result Limit
(B) Result Limit (B)
[MHZ] W] [%] W] [%] W] [dBm] [dBm]
DC5V 2402 0.003194 -29.4 0.010000 [+20 ~ -80| 0.005425 7.34 12.14
2440 0.003209 -29.1 0.010000 [+20 ~ -80| 0.005450 7.36 12.14
2480 0.003100 -315 0.010000 [+20 ~ -80| 0.005265 7.21 12.14
Sample Calculation :
Tolerance = Output Power Result (B) / Declared Output Power * 100 - 100.
Output Power Result (B) : Sum of all "Output Power (A)" at same Freq.
E.I.LR.P. Result (B): Sum of all "E.L.R.P. (A)" at same Freq.
[Declared Output Power]
Average of Output Power Result (B)| 0.003168 |[W] Average of E.I.R.P. Result(B)| 0.005380 |[W]
Declared Output Power| 0.004526 |[W] E.I.R.P. for Declared Output Power 8.86 |[dBm]
+20| 0.005431 |[W]
Middle (Declared Output Power -30%)| 0.003168 [[W]
-80( 0.000905 |[W]

Sample Calculation :
E.1.R.P. for Declared Output Power

=10 * Log (Average of E.I.R.P. Result (B) * (Declared Output Power / Average of Output Power Result (B)) * 1000)
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2.5. Secondary Radiated Emission Strength

Job No. 15U20917-E53V2

Remark1
Remark2
[ DATA]
Voltage Freq. Freg. SIA Cable Atten. Result Result Limit Remark
Reading Loss Loss
Y| [MHZ] [MHZ] [dBm] [dB] [dB] [dBm] [nwW] [nW]
DC5V 2440 975.8 -92.12 3.30 10.00 -78.82 0.013 4.000 [#5
6760.0 -75.91 3.30 10.00 -62.61 0.549 20.000 |#6
Sample Calculation :
Result = Reading + Cable Loss
#5:Freq Range5 (> 30MHz, <1GHz)
#6:Freq Range6 (> 1GHz, < 12.5GHz)
Rx1_SpuriousM_Nom
4% Agilent 13:18:58 Aug 12, 2015 RL
Mkrl 975.8 MHz
Ref —28 dBm #Htten @ dB -32.11 dBm
#Pealk
Log
18
dB/
LRy
Y1 sz
53 FC
AR 1
f.l(.]c): e et W i AR S e s o WM
un
Swp
Start 30.0 MH=z Stop 18686 @ GHz
#Ees BH 106 kH=z #YEBH 166 kHz Sweep 117 ms (1201 pts)_
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Rx1_SpuriousG_Nom
# Agilent 13:18:37 Aug 12, 2015 RL

Mkrl 6768 GHz
Ref —28 dBm #Htten @ dB —75.91 dBm
#Peak
Log
18
dB/

LRy

i 52 T - L |_LIW RFITNTY " M .ulh’\‘
53 FCWW b flere et pgrtielr ] L TR T e
AR
£0f
FTun
Swp

Start 1.008 GHz Stop 12.500 GHz
#Ees BH 1 MH=z #VEH 1 MH=z Sweep 19.2 ms (1201 pts)_

This report shall not be reproduced except in full without the written approval of UL Verification Services Inc.

U.S.A. Office: 7173 Benicia Street, Fremont, CA 94538 Phone: 510-771-1000, Fax: 510-661-0888



2.6. Duty / Burst Rate

Job No. 15U20917-E53V2

Remark1
Remark2
[ DATA]
Voltage Freg. On Period Result Result
Time (Duty) [(Burst Rate),
V1 [MHzZ] [msec] [msec] [ %]
DC5V 2440 0.377 0.625 60.3 1.657

Sample Calculation :
Result(Duty) = On Time / Period * 100
Result(Burst Rate) = Period / On Time

Tx2_Duty_Nom
- Agilent 13:09:17 Aug 12, 2815 RL

a Mkrl 3773 ps

Ref @ dBm #Atten 10 dB -8.74 dB
#Pealk ;)

Log zTa

18

dB/ J

LRy W‘ﬁw ¥

WL s2 |
Center 2.440 808 GHz Span @ Hz
Res BH 1 MH=z #VBH & MHz Sweep 1.6 ms (1201 pts)
Marker Trace Type X Axiz Amplitude
1R (%] Time E33.2 pe -8.24 dBm
1la (%] Time 3773 pe -B.74 dB
2R (%] Time E33.2 pe -8.18 dBm
Za (%] Time E25.3 pe -B.1E6 dB
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3. Measurement Equipment

Use Int. No. Kind of Equipment Model No. Manufacturer Serial No. iiif;r'aitt:;)n gzltlebratlon
X T123 Spectrum Analyzer E4446A Agilent MY43360112 Keysight 10/28/2014
X T1265 Power Meter N1911A Keysight MY55196011  |Keysight 7/1/2015
X T1227 Power Sensor N1921A Keysight MY55200005  |Keysight 71712015
X T910 Hygro-Thermometer 445703 Extech N/A SE Labs 5/8/2015
Note: 1. The calibration of measurement equipment is valid for a one year period.

2. "X" used equipment.

3 Calibrated per ISO/IEC 17025

4. Test Condition

Test Item Date Temp (°C) Hum (%RH) |Engineer Test Room
Frequency Tolerance 8/12/2015 23.1 47 C. Susa Temp Room B
Occupied Bandwidth 8/12/2015 23.1 47 C. Susa Temp Room B
Unwanted Emission Strength 8/12/2015 23.1 47 C. Susa Temp Room B
Output Power/ E.I.R.P 8/12/2015 23.1 47 C. Susa Temp Room B
Secondary Radiated Emission Strength 8/12/2015 23.1 47 C. Susa Temp Room B
Burst Length / Duty 8/12/2015 23.1 47 C. Susa Temp Room B
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5. TEST CONFIGURATION

TEST CirCuit

Spectrum Anayser

EUT

7

USB Y-Cable

AC Adapter [—j

USB to LAN
converter 4

UsB HUB

AC Adapter [—j

AC Mains

PHOTO
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