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1. EUT Information

Report No. : 12241662-E5V2
Applicant : Google LLC
Equipment Description: Multimedia Device with BLE/BT, 2.4GHz and 5GHz Radios
Model No. : NC2-6A5
SerialNo. : MLB1
The number of Tx Antenna : 1
Mode : 8PSK
Max Antenna Gain : 2.30dBi
Type of Radio wave : G1D

@® DC O Ac 5.00V (@ FH (Bluetooth)

[~ Supply Voltage " Modulation

[~ Voltage Condition
@ Non-Extreme O Extreme

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 8PSK Rate on Antenna 2.

Factors
Other than for Power For Power
Cable Loss ATT/ Cable Loss ATT/
[MHZz] [dB] [dB] [dB] [dB]
Low Channel (Tx1)|2402 0.80 10.00 0.80 10.00
Middle Channel (Tx2)|2441 0.80 10.00 0.80 10.00
High Channel (Tx3){2480 0.80 10.00 0.80 10.00
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2. TEST Result

2.1. Frequency Tolerance

Job No. 12241662-E5V2
Remark1l
Remark2
[ DATA]
Voltage Freq. Result Tolerance | Tolerance Limit
[MHz] [MHz] [kHz] [ppm] [ppm]
DC5V 2441 2440.9855 | -14.5226 -5.95 +50.0
Tx2_Freq_Nom
s Agilent 21:27:37 Apr 12, 268138 RL
Chntrl 2 440 985 477,439 Hz
Ref —20 dBm #Htten 38 4B -36.87 dBm
#FPeak
Log
16 1
dB/ ?
LaAw J l
Wl sS2 [ l
53 F3
HA
o [ T P
F<5ak {”an J/L'Inlmlr'r ) , . nﬂfﬂm( M Nﬁlﬂﬁ ,
Swp \‘ \J U ¥ L\[w ] r | i W v V Urukw
11 ' il

Center 2.448 985 471 GHz
#Res BH 386 Hz

Span 36 kH=z

#\VBH 308 Hz Sweep 401.49 ms (1201 pts)
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2.2. Occupied Bandwidth / Spreading Bandwidth

Job No. 12241662-E5V2
Remark1
Remark?2
[ DATA]
99% Occupied Frequency Bandwidth Spreading Bandwidth
Voltage Freq. Result Limit Voltage Freq. Result Result Limit
[MHZz] [MHZz] [MHZ] [MHZz] [MHZz] [kHZ] [kHZ]
DC5V 2441 78.0367 83.5 DC5V 2441 71.4679 71468 500
99% Occupied Frequency Bandwidth
Tx2_Hop990BW_Nom
¥ Agilent 21:42:13 Apr 12, 2613 RL
Ref @ dBEm #Htten 16 B
#Peak
Log iv'lﬁ?
1@ |
dB/
> «
AR A SR NWRENIRY PR W
LaAw
M1 S2

Center 2.441 @6 GHz
#Res BW 388 kHz

Occupied Bandwidth
78.0367 MHz

Transmit Freq Error

¥ dB Bandwidth

#\EH 388 kHz

-1.928 kHz
749,836 MHz

Span 167 MH=z
Sweep 2.24 ms (1201 pts)

Occ BH £ Pur
% dB

49.08 4
-26.88 dB
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Tx2_990BW_Nom

= Agilent 21:39:31 Apr 12, 2613 RL
Ref & dEm #Htten 18 dB
#Feak
Log R
10 wﬂ N r'“t%\
dB/ /ﬁ{\ v
e
T T
P ..'f\‘ﬁ.‘ M_MM w"‘-‘;n,ﬁmﬂ;ﬂ. MhM
MR o=y PN N e W Y
LaAw
M1 S2
Center 2.441 808 GHz Span 5 MHz
#Res BH 186 kHz #BH 188 kHz Sweep 1.84 ms (1281 pts)
Occupied Bandwidth Occ BHW % Pur  99.00 %
1.8671 MH= x dB -26.08 dE

Transmit Freq Error 27955 kH=z
® JdB Bandwidth 1.278 MH=z

Spreading Bandwidth
Tx2_Hop900BW_Nom

¥ Agilent 21:42:19 Apr 12, 26138 RL
Eef B dEm #Atten 10 dB
#Fealk
Log {
18 i 1
dB/
> <«
LaAw
M1 S2
Center 2.441 @6 GHz Span 167 MH=z
#Res BH 386 kHz #VBH 308 kHz Sweep 2.24 ms (1281 pts)
Occupied Bandwidth Occ BH % Pur  90.00
?l 45?9 HHZ ®x dB -26.80 dB

Transmit Freq Error -41.496 kH=
Occupied Bandwidth 79,836 MHz
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Tx2_900BW_Nom

s Agilent 21:39:37 Apr 12, 26138 RL
Ref @ dBm #Htten 18 dB
#Fealk
Log e
1@ Lo b R
B/ A v
L c
T i
.-'Jr\".‘ M_MM w“ﬂmmﬂn an"\'ﬂ
o o=y ERLN N W e W Y
LaAw
M1 S2
Center 2.441 808 GHz Span 5 MHz
#Res BH 186 kHz #VBH 188 kHz Sweep 1.84 ms (1281 pts)
Occupied Bandwidth Occ BH % Pur  90.00
756.3102 kH=z x dB  -26.00 dB

Transmit Freq Error 89.924 kH=z
Occupied Bandwidth 1.278 MH=z
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2.3. Unwanted Emission Strength (Normal VVoltage)

Job No. 12241662-E5V?2

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

[MHZz] [MHZ] [dBm] [dB] [dB] [dBm] [uw] [uw]
DC5V 2402 452.00 -71.12 0.80 10.00 -60.32 0.001 2.500 |e1
2332.00 -63.02 0.80 10.00 -52.22 0.006 2.500 |e1
2505.00 -64.31 0.80 10.00 -53.51 0.004 2.500 |#4
2399.99 -36.90 0.80 10.00 -26.10 2.455 25.000 |2
2329.42 -59.46 0.80 10.00 -48.66 0.014 2.500 |1
2399.99 -58.81 0.80 10.00 -48.01 0.016 25.000 |2
10305.00 -67.27 0.80 10.00 -56.47 0.002 2500 |e4
2441 978.20 -71.08 0.80 10.00 -60.28 0.001 2500 |l
2361.00 -60.15 0.80 10.00 -49.35 0.012 2.500 |l
2514.00 -59.93 0.80 10.00 -49.13 0.012 2.500 |#4
7919.00 -67.03 0.80 10.00 -56.23 0.002 2500 |e4
2480 733.20 -70.89 0.80 10.00 -60.09 0.001 2.500 |l
2370.00 -61.66 0.80 10.00 -50.86 0.008 2.500 |l
2591.00 -62.11 0.80 10.00 -51.31 0.007 2500 |#4
7105.00 -67.86 0.80 10.00 -57.06 0.002 2500 |#4
2483.51 -63.60 0.80 10.00 -52.80 0.005 25.000 |3
2508.42 -63.60 0.80 10.00 -52.80 0.005 2500 |#4
2484.08 -73.63 0.80 10.00 -62.83 0.001 25.000 |3

Sample Calculation :

Result = Reading + Cable Loss + Attenuator
¢1:Freq Rangel (> 30MHz, < 2,387MHz)
42:Freq Range2 (> 2,387MHz, < 2,400MHz)
¢3:Freq Range3 (> 2,483.5MHz, < 2,496.5MHz)
¢4:Freq Ranged4 (> 2,496.5MHz, < 12.5GHz)

Tx1_SpuriousM_Nom

Agilent 28:14:52 Apr 12, 26018 RL
Mkrl 452.8 MH=z
Ref & dBEm #Htten 18 dB -71.12 dBm
#Feak
Log
18
dB /s
1
&
LaAw
W1 s2
Start 30.0 MHz Stop 1.86008 @ GHz
#Fes BH 1 MHz #/BH 1 MHz Sweep 168 ms (12081 ptsh
Marker Trace Twpe ® Auiz Amplitude
1 (1> Frag 452.8 MH=z -71.12 dBm
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Tx1_SpuriousG_Nom

i Agilent 208:14:48 Apr 12, 2018

RL
Mkrd 16.385 GHz

Ref & dEm #Htten 18 dB -67.27 dBm
#Peak o
Log E
18
dB/
22 4
| Flﬁ ) ; - iy
IPSIN ORI R L T ”
LaAw
W1 52
Start 1.008 GHz Stop 12.508 GHz
#Res BH 1 MHz #YBH 1 MH=z Seeep 19.2 ms (1281 pts)
Marker Trace Type X Axiz Amplitude
1 (1> Frag 2.482 GHz -5.98 dBm
2 L By Frag 2.332 GH=z -63.82 dBm
3 i By Frag 2.585 GH=z -64.31 dBm
4 i By Fraq 18.385 GH= -67.27 dBm
Tx1_BandEdgeLow_Nom
= Agilent 20:15:24 Apr 12, 2613 RL
Mkrd 2.399 99 GHz
Ref & dEm #Htten 18 dB -36.98 dBm
#Feak ﬂ
LIIIQ Jlli\l
18
dB/ \
& |
5 N
LaAw
W1 52

Start 2.320 08 GHz

Stop 2.420 00 GHz

#Res BH 1 MHz #YBH 1 MH=z Sweep 184 ms (1281 pts)
Marker Trace Type X Axiz Amplitude
1 1 Fraq 2,482 B GHz -5.41 dBEm
2 [ ] Fraq 2.399 99 GHz -3E.98 dBm
3 L ] Fragq 2.329 42 GHz -59,46 dBm
4 L ] Fraq 2.399 99 GHz -3E6.498 dBm
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Tx1_BandEdgeLowZoom Nom

w5 Agilent 20:19:31 Apr 12, 2018 RL
Ref —38 dBm #Atten 18 dB
Samp
Liog
NG
B/ .
— P Mﬂﬂp Jﬂl.’l J'rl‘llﬁ
Hﬂ?ﬁ@ww o g AN T T
Wi (RN
T YN 1T

T

1 s2
Start 2.399 496 8 GHz Stop 2486 498 @ GHz
#Res BH 38 kH=z #VBH 3080 kHz Sweep 328 ms (1281 pts)
Channel Power Power Spectral Density
-58.81 dBm /1.0000 MHz -118.81 dBm/Hz

Tx2_SpuriousM_Nom

5 Agilent 21:368:57 Apr 12, 20138 RL
Mkrl 978.2 MH=z
Ref & dBm #Htten 18 dB -71.88 dBm
#Feak
Liog
16
dB/
&
RS AP TP FRSPRRTRN UTSEPPS S SURRFIVETY S SR TS PR P S
LaAw
W1 52
Start 30.0 MHz Stop 1.8600 @ GHz
#Res BH 1 MHz #YBH 1 MH=z Sweep 168 ms (1281 pts)
Marker Trace Type X Axiz Amplitude
1 C1n Frag 9¥8.2 MH=z -71.88 dBm
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Tx2_SpuriousG_Nom

s Agilent 21:36:44 PApr 12, 2013 RL
Mkrd 7.919 GH=z
Ref & dBEm #Htten 18 dB -67.83 dBm
#Feak o
Liog
16
dB /s
2=
o) 4
L
e e ,,mu‘w e e 4 Hw.fmwwm."w e e
LaAw
W1 52
Start 1. 008 GHz Stop 12.508 GHz
#Res BEH 1 MHz #YBH 1 MH=z Sreep 19.2 ms (1201 pts)
Marker Trace Type ®OAxiz Amplitude
1 i By Frag 2.441 GH= -7.31 dBm
2 i By Fraq 2.361 GH= -EH.15 dBm
3 i By Fragq 2.514 GH= -59.93 dBm
4 i By Fragq 7.4919 GH= -67.83 dBm

Tx3_SpuriousM_Nom

¥ Agilent 20:31:53 Apr 12, 2613 RL
Mkrl 733.2 MH=z
Ref & dBm #Htten 18 dB -70.89 dBm
#Feak
Liog
16
dB/
1
£
PN TR N Y e haek e ERIPIIERTRRIIOR PSRRI R SRS R Ny S
LaAw
W1 52
Start 30.0 MHz Stop 1.8600 @ GHz
#Res BH 1 MHz #YBH 1 MH=z Sweep 168 ms (1281 pts)
Marker Trace Type X Axiz Amplitude
1 C1n Frag 733.2 MH=z -7H.89 dBm
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Tx3_SpuriousG_Nom

st Agilent 20:31:41 Apr 12, 20138 RL
Mkrd 7.185 GHz
Eef @ dEm #ftten 18 B -B7.86 dBEm
#Pegk o
Log
16
dB/
A E
4
L]l e uﬂg.u_.n.“... b . pa bk M g FPT I R T |
PPN W L TN TS D i w e T L T ey ’
LaFsw
Y1 sz
Start 1.008 GHz Stop 12.588 GHz
#Fes EW 1 MHz #YBH 1 MH=z Sweep 19.2 ms (12081 pts)
Marker Trace Twpe ® Auiz Amplitude
1 12 Frag 2,488 GHz -7.72 dBm
2 12 Frag 2.378 GHz -E1.66 dBm
3 12 Frag 2.591 GH=z -6Z.11 dBm
4 (1> Frag 7.105 GH= -E67.86 dBm

Tx3_BandEdgeHigh_Nom

5 Agilent 20:32:24 Apr 12, 20138 RL
Mkrd 2,484 BE GHz
Ref & dBm #Htten 18 dB -62.56 dBm
#Feak ﬁ?
iy i
16
dB/ Jf '|l
Y 5
FaV ,1-.~1.«*_=-,-MM M...r-h_iw U s V2,75 IORTRI P N
LaAw
W1 52
Start 2.458 @B GHz Stop 2.550 A8 GHz
#Fes BH 1 MHz #YBH 1 MH=z Sreep 1.4 ms (1201 pts)
Marker Trace Type X Axiz Amplitude
1 L By Frag 2.488 25 GHz -E.83 dBm
2 i By Frag 2.483 51 GHz -E3.6H dBm
3 i By Fraq 2.588 42 GH=z -54.83 dBm
4 i By Fragq 2.484 B8 GH=z -B2.56 dBm

This report shall not be reproduced except in full without the written approval of UL Verification Services Inc.
U.S.A. Office: 47173 Benicia Street, Fremont, CA 94538 Phone: 510-771-1000, Fax: 510-661-0888




Tx3_BandEdgeHighZoom_Nom

¥ Agilent 20:34:25 Apr 12, 2613 RL
Ref —30@ dBm #Atten 18 dB
Samp
g
@
B/
”ﬂﬂ"'l,un nl.lﬂl I'u'rI l rm_"'ﬂ”‘ﬁl.'llvﬂ. i E'NUH AN L' Y h‘
T T A T WA T I i
L ¥ I 1 Ii T T ‘I i ' 1
gHw M
1 52
Start 2,483 580 B GHz Stop 2,484 588 @ GHz
#Bes BH 308 kH= #VBH 38 kH= Sweep 4.24 ms (1201 pts)
Channel Power Power Spectral Density
-73.63 dBm /1.0000 MHz -133.63 dBm/Hz
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2.4. Output Power

Job No. 12241662-E5V2
Remark1
Remark?2
[ DATA]
Voltage Freq. | P/IM(AV) Cable Atten. Result | Spreading| Burst Result Tolerance | Remark Limit Limit
Reading Loss Loss A Bandwidth] Rate B Tolerance
[MHZz] [dBm] [dB] [dB] (W] [MHZz] [W/IMHZ] [%0] [W/IMHZ] [%]
DC5V 2402 2.29 0.80 10.00 0.020370 | 71.4679 1.34 0.000383 -31.0 - 0.003000 | +20 ~ -80
2441 2.45 0.80 10.00 0.021135 | 71.4679 1.34 0.000397 -28.4 - 0.003000 | +20 ~ -80
2480 2.31 0.80 10.00 0.020464 | 71.4679 1.34 0.000385 -30.7 - 0.003000 | +20 ~ -80
2441 2.25 0.80 10.00 0.021135 | 20.0000 1.34 0.001420 -30.0 20HOP | 0.003000 | +20 ~ -80
Sample Calculation :
Result A =10~ ( ( P/M Reading [dBm] (Detector:AV) + Cable Loss + Atten. Loss ) / 10)
Result B= (Result A / Spreading Bandwidth) * Burst Rate
Tolerance = Result / Declared Output Power * 100 - 100.
[Declared Output Power]
(Bluetooth, 20HOP(AFH))
Average of Power between Channels (79HOP)| 0.000388 |W/MHz 20HOP| 0.001420 [W/MHz
Declared Output Power 1| 0.000555 |W/MHz Declared Output Power 2| 0.002028 |W/MHz
+20| 0.000666 |W/MHz +20[ 0.002434 |W/MHz
Middle (Declared Output Power -30%)| 0.000388 |W/MHz Middle (Declared Output Power -30%)| 0.001420 |W/MHz
-80| 0.000111 |W/MHz -80| 0.000406 |W/MHz
Antenna Gain 2.30 |dBi
E.I.R.P. for Declared Output Power 1 -0.26 |dBm/MHz
E.l.R.P. for Declared Output Power 2 5.37 |dBm/MHz
Limit 6.91|dBm/MHz

Sample Calculation :

E.I.R.P. for Declared Output Power = 10 * Log (Declared Output Power * 1000) + Antenna Gain
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2.5. Secondary Radiated Emission Strength

Job No. 12241662-E5V2
Remarkl
Remark2
[ DATA]
Voltage Freq. Freq. SIA Cable Atten. Result Result Limit Remark
Reading Loss Loss
4 [MHz] [MHz] [dBm] [dB] [dB] [dBm] [nW] [nW]
DC5V 2441 954.7 -91.04 0.80 10.00 -90.24 0.001 4.000 |#5
10363.0 -67.43 0.80 10.00 -66.63 0.217 20.000 |46
Sample Calculation :
Result = Reading + Cable Loss
#5:Freq Range5 (> 30MHz, <1GHz)
#6:Freq Range6 (> 1GHz, < 12.5GHz)
[CHART] (V: Normal)
Rx1_SpuriousM_Nom
i Agilent 21:44:24 Apr 12, 2013 RL

Mkrl %54.7 MHz

Eef —20 dBEm #Atten @ dB -91.83 dBm
#Peak
Log
1@

dB/

LaAw

W1 32
53 FC
AA
£
FTun
Swp

WMWMWMMMWM

Stop 1.800 @ GHz
Sweep 117 ms (1201 pts)

Start 30.8 MHz

#Res BH 106 kHz #VBH 188 kHz
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Rx1_SpuriousG_Nom
s Agilent 21:44:12 Apr 12, 20138 RL

Mkrl 168363 GHz
Ref —26 dBm #Htten B dB -67.43 dBm
#Feak
Liog
1@
dB/

LaAw

;

W1 52
53 FC
AR
£
FTun
SHp

Start 1.008 GHz Stop 12.508 GHz
#Fes BH 1 MHz #YBH 1 MHz Sweep 19.2 ms (1281 pts)
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2.6. Dwell Time/ Duty

Job No. 12241662-E5V2

Remark1
Remark?2
[ DATA]
Voltage Freq. Spreading On Period Result Symbol Rate Hopping Result Limit
Bandwidth Time (Duty) Number | (Dwell time)
[V] [MHZz] [sec] [MHZz] [msec] [msec] [ %] [Mbps] [times] [sec] [sec]
DC5V 2441 0.4 71.4679 2.767 3.717 74.4 1.0 79 0.269 0.4

Sample Calculation :
Result(Duty) = On Time / Period * 100
Result (Dwell Time)= (0.4 * Spreading Bandwidth [MHz] * On Time / Symbol Rate [Mbps]) / (Period * Hopping Number)

Tx2_BurstRate_Nom

Agilent 21:53:88 Apr 12, 2618 RL
a Mkr2 3717 ms
Eef 18 dBm Atten 20 dB —-h.a1 4B
#FPeak
Log 2R 1 2
1@ T el S S M| WWW'M? S
dB/
NI Lt et A
LafAw
H1 52
Center 2.441 BBE GHz Span @ Hz
FEes BW & MH= #YEW 50 MH=z Sweep 10 ms (BAL pts)
Marker Trace Type H Axis Amplitudea
1E L] Time 5.5E7 mz -7.458 dBm
1o i ] Time 2.767 ms 2.41 dB
2R L] Time 5.5E7 mz -7.458 dBm
20 i ] Time 3.717 ms -A.81 dB
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3. Measurement Equipment

Use Int. No. Kind of Equipment Model No. Manufacturer Serial No. iﬁi‘:g;tt;m g:ilebratlon
X T146 Spectrum Analyzer E440A Agilent MY 45300064|Keysight 2/3/2018
X T1271 Power Meter N1811A Keysight MY55196017|Keysight 7/17/2017
T413 Power Sensor N1921A Keysight MY52020011|Keysight 6/22/2017
X T912 Hygro-Thermometer 445703 Extech NSN SE Labs 2/22/2018
Note: 1. The calibration of measurement equipment is valid for a one year period.
2. "X" used equipment.
3. All equipment is calibrated and traceable to 1ISO17025
4. Test Condition
Test Item Date Temp Hum Engineer Test Room
Frequency Tolerance 12-Apr 235 45.8|GA12485 Conducted B
Occupied Bandwidth 12-Apr 235 45.8|GA12485 Conducted B
Unwanted Emission Strength 12-Apr 235 45.8|GA12485 Conducted B
Output Power/ E.I.R.P 12-Apr 23.5 45.8|GA12485 Conducted B
Secondary Radiated Emission Strength 12-Apr 23.5 45.8|GA12485 Conducted B
Burst Length / Duty 12-Apr 23.5 45.8|GA12485 Conducted B
Outband Leakage Power Strength 12-Apr 23.5 45.8|GA12485 Conducted B
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5. TEST CONFIGURATION

TEST CirCuit
Spectrum Anaysex
5 L
USH Y-Cablle
4
2 USH HUaE 1
ACMains

PHOTO
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