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FCC ID: BCGA1491

HIGH, RB1-0, 30 TO 20000 MHz
——

#Avg anpu": EMS WACE[] 315 T Frequency

PNO: Fast L__,J Trig: Free Run
IFGaln:low Atten: 34 dB

Auto Tune;

Ref Offset 115 dB

0 diidlv  Ref 35.00 dBm
g $1]

Center Freq,
10.015000000 GHz|

StartFreq
30.000000 MHz

Stop Freq
20000000000 GHz|

—i~_7_—7_— __——_ ﬁy@g Man
f 1.887 GHz 26.545 dBm |
f 3.740 GHz 29.95 dBm

Start 30 MHz Stop 20.000 GHz CF Step
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 33.3 ms (1001 pts)| ; ay7000000 GHz

ZZ!

Freq Offset]
0 Hz|

R T P _ﬂ'
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

Band 2 (20MHz BANDWIDTH)
LTE 16QAM

LOW, RB1-0, 30 TO 20000 MHz

AL

#Avg Type: RMS

PG Fasi T Trig: Fres Run
IFGain:Low Arten: 34 dB

01:17:38 PMHoy 20, 2013
. Frequency

TRACE
T v
et

Ref Offset 11.5 dB
div__ Ref 35.00 dBm

Auto Tune

A

Genter Freq
10015000000 GHz|

StartFreq
30.000000 MHz

Stop Freq)
20000000000 GHz|

Stop 20.000 GHz CF Step
GHz

1.847 GHz 26.725 dBm
3.600 GHz -30.63 dBm

00~ -

Start 30 MHz
#Res _B_W 1.0 MHz #VBW 1.0 MHz Sweep 33.3 ms (1001 pts)|| 4

n?i?_—-mmm_ B M
L f

FreqOffset
0OHz

MID, RB1-0, 30 TO 20000 MHz

AL

gAvg Typ;: R‘h‘is

n [ ] Trig: Frae Run
PN Fast o)
IFGain-Low  Atten: 34 d8

01:16:06 PMNov 20, 2013
TRACE Y Frequency

Ref Offset 11.5 dB
Ref 35.00 dBm

Auto Tune

(41

zenter Freq|
10.015000000 GHz

StartFreq
30).000000 MHz

Stop Freq
20,000000000 GHz

Start 30 MHz

1#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 33.3 ms (1001 pts}}' 1967000000 GHz

Stop 20.000 GHz| CF Step

-30.88 dBm

lAuto Man

Freq Offset
0 Hz|

finiooo~anew

%
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REPORT NO: 13U16583-2A DATE: FEBRUARY 14, 2014
FCC ID: BCGA1491

HIGH, RB1-0, 30 TO 20000 MHz

AL
Frequency

ALIGH AT C1:18:12 PMbow 20, 2013
#Avg Type: RMS TRA &

PHO: Fast (a0 Trig: Free Run
IFGain:l ow Atten: 34 dB

Auto Tune,

Ref Offset 115 dB
10 dBidiv _ Ref 35.00 dBm
Log ThH

Center Freq
10.015000000 GHz|

StartFreq
30.000000 MHz

Stop Freq)
20.000000000 GHz

Start 30 MHz Stop 20.000 GHz CF Step
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 33.3 ms (1001 pts)| 4 oc7p00000 GHz,

E?_’__m__ jute Man

1.887 GHz 27.299 dBm
N f 3.780 GHz -31.14 dBm

Freq Offset
0 Hz|
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

8.3.2. LTEBAND 5
Band 5 (1.4 MHz BANDWIDTH)
LTE QPSK

LOW, RB1-0, 30 TO 10000 MHz

PNO: Fast .d__.I Trig: Free Run
IFGaln:Low Atten: 36 dB

Fhvg Type: RMS

LD AMNow 20, 2013
TRACE &
FYOE [ A

Frequency

Ref Offset 10.8 dB
0 dsidiv Ref 35.00 dBm

Auto Tune

[l

Slop 10.000 GHz|

Sweep 16.7 ms (1001 pts)|

)

Genter Freq
5015000000 GHz

StartFreq
.D00O000 MHz!

Stop Freq,

10.000000000 GHz

a47,

o [Auto

CF Step
000000 MHz|
Man

Freq Offset

O Hz

d NS ooo-anaul-s

MID, RB1-0, 30 TO 10000 MHz

it Fast oo Trig: Free Run
IFGain:l ow Atten: 36 dB

Ref Offset 10.8 dB
.".'55."_'" v___Ref 35.00 dBm

%]

Fr

equency

Auto Tune

5.01

30

tenter Freq

5000000 GHz

StartFreq
1.000000 MHz

10.00¢

Stop Freq,
0000000 GHz

Start 30 MHz

B3T 57 MHz 26,448 dBm
Nt 401893 GHz 28,64 dBm

#Rgs BW 1.0 I'_nHz #VBW 1.0 MHz S\nes_p 16.7 ms _[_10!}1 pts)
1 N 1.¢ |

Stop 10.000 GHz

997
jAute

CF Step
' 000000 MHz
Man

Freq Offset
0 Hz
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

HIGH, RB1-0, 30 TO 10000 MHz

AL

PHO: Fasi .+.| Trig: Free Run
IFGain:Low Arten: 36 dB

#hvg Type: RMS

11:10c15 AMMNov 20, 2013
MACE] o e Frequency

TR

Ref Offset 10.8 dB
Ref 35.00 dBm

10 dBidiv
Lo

Auto Tune;

:'.I .r\)-|

Center Freq
5.015000000 GHz]

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

Start 30 MHz

Res BW 1.0 MHz #VBW 1.0 MHz

Sweep 16.7 ms (1001 pts)

Stop 10.000 GHz

L T S ]
o K 25,908 dBm
-29.84 dBm

847 54 MHz
377965 GHz

Auto

CF Step
907 000000 MHz|
Man

Freq Offset
0 Hz|
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

Band 5 (1.4 MHz BANDWIDTH)
LTE 16QAM

LOW, RB1-0, 30 TO 10000 MHz

AL

#hvg Type: RMS

PO Fast T Trig:Free Run
IFGainiLow Atten: 35 dB

Frequency

Ref Offset 10.8 dB
IIEJ_:JI:'--.-I v Ref 35.00 dBm

Auto Tune

¥

Genter Freq
5.015000000 GHz

StartFreq|
30.000000 MHz

Stop Freq
10.00000000 GHz

Start 30 MHz

Res BW 1.0 MHz #VBW 1.0 MHz

Sweep 16.7 ms (1001 pts)

Stop 10.000 GHz CF Step

997.000000 MHz

NoDLo-NGGLaY

| Auto Man

FreqOffset
0O Hz

14

MID, RB1-0, 30 TO 10000 MHz

BL

BAvg Type: RMS

PHO: Fast ___,l Trig: Free Run

IF Gain:Low Atten: 38 dB

11:06:34 AMNov 20, 2013
T Frequency

TRACE
i 1L
o

Ref Offset 105 dB

Auto Tune|

10 deidiv Ref 35.00 dBm
Log (8T

Zenter Freq
5015000000 GHz

StartFreq
30000000 MHz

Stop Freq)
10.000000000 GHz

Start 30 MHz

[#Res BW 1.0 MHz #VBW 1.0 MHz

Sweep 16.7 ms (1001 pts)

Stop 10.000 GHz CF Step

997000000 MHz|

26.712 dBm
-28.49 dBm

83757 MHz

[‘!“"N B
1 3.789 62 GHz

[ rcrion T Fnciion wiot runcionveae |

At Man

Freq Offset
0 Hz|
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REPORT NO: 13U16583-2A DATE: FEBRUARY 14, 2014
FCC ID: BCGA1491

HIGH, RB1-0, 30 TO 10000 MHz
—

Frequency

111048 AMNow 20, 2013
TRA -
&

] #Avg Type: RMS

PNO: Fast (0 1rig:Free Run
IF GaincLow Atten: 36 dB

Auto Tune
Ref Offset 10.8 dB
Ref 35.00 dBm

T

W1

Center Freq,
5015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

Stop 10.000 GHz CF Step
#VBW 1.0 MHz Sweep 16.7 ms (1001 pts) 937.000000 MHz

I T T st

T
847 654 MHz 26566 dBm
3.779 66 GHz 3017 dBm

Freq Offset
0Hz
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

Band 5 (3MHz BANDWIDTH)
LTE QPSK

LOW, RB1-0, 30 TO 10000 MHz

11:05:30 AMNov 20, 2013
g [

fhAvg 'I'\rpu RMS
N

Frequency

PNO: Fast -_.__-i Trig: Free Run
IFGaimiLow Atten: 36 dB

Ref Offset 108 dB
Ref 35.00 dBm

W1

Auto Tune

501

Center Freq

5000000 GHz

30.000000 MHz

StartFreq|

10.000000000 GHz

Stop Freq

Start 30 MHz Stop 10.000 GHz
es BW 1.0 MHz #VBW 1.0 MHz Sweep 16.7 ms (1001 pts),

<29.08 dBm

Auto

997.000000 MHz

CF Step

Man

FreqOffset
0 Hz

MID, RB1-0, 30 TO 10000 MHz

e L0401 AMNow 20, 2013

BAvg Type: Rihs

e T

PHO: Fast o 1rig: Free Run
IFGain-Low © Atten: 36 d8

Ref Offset 10.8 dB8
10 didiv Ref 35.00 dBm
Log 3

!

Start 30 MHz Stop 10.000 GHz

Frequency

Auto Tune|

5.0

zenter Freq|
15000000 GHz

31.000000 MHz

StartFreq

10,0C0000000 GHz

Stop Freq)

(#Res BW 1.0 MHz #VBW 1.0 MHz

A wonel Thc] scul
2N 10 r B3IT.ET MHz 26919 dBm
. A N 377965 GHz <2936 dBm

Auto

957.000000 MHz,

CF Step

Man

Freq Offset
0 Hz|
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REPORT NO: 13U16583-2A DATE: FEBRUARY 14, 2014
FCC ID: BCGA1491

HIGH, RB1-0, 30 TO 10000 MHz

11:06:01 AMMov 20, 2013

L ALIGN ALIT
#Avg Type: RMS TRACE r Frequency

PHO: Fast .___.l Trig: Free Run
TFGain:Low Attan: 36 dB

Auto Tune;
Ref Offset 10.8 dB
10 dBidiv Ref 35.00 dBm
LogQ
5 M

Center Freq
5015000000 GHz,

StartFreq)
30.000000 MHz

Stop Freq)
10.000000000 GHz

Start 30 MHz Stop 10.000 GHz CF Step
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 167 ms (1001 p15) | 557005000 Mris

B47 54 MHz 26.161 dBm
3.779 66 GHz -30.09 dBm

Freq Offset
0 Hz|

Page 179 of 240

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13U16583-2A DATE: FEBRUARY 14, 2014
FCC ID: BCGA1491

Band 5 (3MHz BANDWIDTH)
LTE 16QAM

LOW, RB1-0, 30 TO 10000 MHz
—

AL
Frequency

1L05:05 AMNow 20, 2013
TRACE &

ShAvg T\rpu.'. RMS

TN I Trig: Fres Run
PHO: Fasl Lol
(FOaimbow — Atten: 36 dB

Auto Tune
Ref Offset 10.8 dB
Ref 35.00 dBm

o

10 dBidiv
Log

Genter Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.003000000 GHz

Start 30 MHz Slop 10.000 GHz CF Ste
[#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 16.7 ms (1001 pts) | a7 000000 Mi e

Emu 1 ; ’_77__m__'__m"____'_m""_—! Auto Man

827.60 MHz 25,685 dBm
Ni1lf 374974 GHz -29.31 dBm

Freq Offset
OHz

S fRhcbro~aosw

E

MID, RB1-0, 30 TO 10000 MHz
——

RL AR AT
#Avg Type: RMS s 3458 Frequency

RO Fast ._‘_,l Trig: Free Run
IFGain:Low Artan: 35 dB

Auto Tune

Ref Offset 10.8 dB
10 daidy  Ref 35.00 dBm
Log { T

iZenter Freq
5.015000000 GHz

StartFreq
30,000000 MHz

Stop Freq
10.000000000 GHz

I:::n 30 MHz Stop 10.000 GHz

es BW 1.0 MHz #VBW 1.0 MHz Sweep 167 ms (1001 pts)||  ggv pocons 1

pertwoodltnctsal L] recon L runcrion i runcrion viwe IR Man
N [ 83757 MHz 25968 dBm
N L 378871 GHz -30.18 dBm

Freq Offset
0 Hz|

S lhsbuo-~annw

T
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REPORT NO: 13U16583-2A

FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

HIGH, RB1-0, 30 TO 10000 MHz

AL

PHO: Fast ,___,l Trig: Free Run

IFGain:low Atten: 36 dB

#Avg Type: IMI\S

L1:06:24 AMNov 20, 2013

TRACE] Frequency
, !

et

RefOffset 108 dB

Auto Tune

5

iBidiy_ Ref 35.00 dBm
|

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

Start 30 MHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Sweep 16.7 ms (1001 pts)

Stop 10.000 GHz

] |

26.307 dBm
3.769 68 GHz -29.91 dBm
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

Band 5 (5MHz BANDWIDTH)
LTE QPSK

LOW, RB1-0, 30 TO 10000 MHz

l #Avg Type:
PNO: Fast (5 1rig: Free Run
IFGain:Low Atten: 38 dB

11:01:59 AMNew 20, 2013
" Frequency

RMS

Ref Offset 108 dB
Ref 35.00 dBm

10 dBidiv
Log

MEr2 3.6 Auto Tune,

4l

Genter Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq)
10.00)000000 GHz

Start 30 MHz
es BW 1.0 MHz

#VBW 1.0 MHz

Sweep 16.7 ms (1001 pts)|

Slop 10.000 GHz CF Step

997.000000 MHz

B27.60 MHz
381963 GHz

26270 dBm
-29.67 dBm

[ MODEL TRCT SCL]
N 1. f
I N 1 f
3

4

5

-]

7

8

9

10

1

12

Ao Man

Freq Offset
OHz

S0

MID, RB1-0, 30 TO 10000 MHz

AL

,l Trig: Free Run
Arten: 35 dB

PHO: Fast
IFGain-Low
Ref Offset 10.8 dB
10 dBidiv Ref 35.00 dBm
og 742

SAvg Type: RMS

Frequency

Auto Tune|

¥

Zenter Freq
5.015000000 GHz|

StartFreq
3),000000 MHz

Stop Freq
10.000000000 GHz

Start 30 MHz

[#Res BW 1.0 MHz #VBW 1.0 MHz

Stop 10.000 GHz

Sweep 16.7 ms (1001 pts) Cr Step

857,000000 MHz,

83757 MHz
373977 GHz

26573 dBm
3017 dBm

| Aite Man

Freq Offset
0 Hz
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REPORT NO: 13U16583-2A DATE: FEBRUARY 14, 2014
FCC ID: BCGA1491

HIGH, RB1-0, 30 TO 10000 MHz
11:01-26 AMNov 20, 2013 _

| #Avg T"p;: RMS TRAcE | r Frequency
PHO: Fast ) Trig: Free Run TYPE[ it
IFGainLow Atten: 36 dB

AL

Auto Tune;

Ref Offset 10.8 dB
10 dBidiv Ref 35.00 dBm
Log TH

Center Freq
5015000000 GHz,

StartFreq)
30.000000 MHz

Stop Freq)
10.000000000 GHz

Start 30 MHz Stop 10.000 GHz CF Step
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 167 ms (1001 p15) | 557005000 Mris

B47 54 MHz . 7856 dBm
3.779 66 GHz <29.70 dBm

Freq Offset
0 Hz|
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

Band 5 (5MHz BANDWIDTH)
LTE 16QAM

LOW, RB1-0, 30 TO 10000 MH

AL

PHO: Fast -..._;l Trig: Free Run
W GainLow Arten: 35 dB

#Avg ‘hnu:. .Rk.ls

1L02:27 AMNOv 20, 2003
TRace r Frequency

Ref Offset 10.8 dB
IIC ddidv  Ref 35.00 dBm

Auto Tune

Log [§]

Center Freq
5015000000 GHz

StartFreq,
30.000000 MHz

Stop Freq
10.000000000 GHz

Start 30 MHz

Res BW 1.0 MHz #VBW 1.0 MHz Sweep 16.7 ms (1001 pts)

Stop 10.000 GHz CF Step

B27.60 MHz 26,409 dEm
N f 3.729 80 GHz 2951 dBm

1 N 1 f 1

Freq Offset
OHz

MID, RB1-0, 30 TO 10000 MHz

AL

FHG: Fast ._.__.] Trig: Free Run
IFGain:Low Arten: 36 dB

#Avg Type: RMS

110255 AMHov 20, 2013
NEFFTI Frequency

TRACE |

Ref Offset 10.8 dB
10deidiv_ Ref 35.00 dBm

Auto Tune,

og

Zenter Freq
5.015000000 GHz,

StartFreq
30.000000 MHz|

Stop Freq
10.000000000 GHz|

Start 30 MHz

(#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 16.7 ms (1001 pts) |  aqr 000000 MHz

Stop 10.000 GHz CF Step

el
NI1lF 3799 59 GHz -29.55 dBm

|Auto Man

Freq Offset
0 Hz|
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

HIGH, RB1-0, 30 TO 10000 MHz

HL

PHO: roTII Trig: Free Run

IFGaln:Low Atten: 36 dB

#Avg Type: AMS TRACE TIT |

Frequency

Ref Offset 10.8 dB
10 dBidiv Ref 35.00 dEBm
og

Mkr2 3

1

Auto Tune

5.0

Center Freq
15000000 GHz

StartFreq
$0.000000 MHz

100

Start 30 MHz
[#Res BW 1.0 MHz

#VBW 1.0 MHz

Stop Freq
00000000 GHz

Stop 10.000 GHz|
Sweep 16.7 ms (1001 pts)| g,

26.462 dBm

373377 GHz -29.50 dBm

jAute

CF Step
i7.000000 MHz
Man

Freq Offset
O Hz
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REPORT NO: 13U16583-2A DATE: FEBRUARY 14, 2014
FCC ID: BCGA1491

Band 5 (10MHz BANDWIDTH)
LTE QPSK

LOW, RB1-0, 30 TO 10000 MHz
—

#Avg ‘rw;-. RMS Frequency

R ,_.,{ Trig: Free Run
IFGain:Low Atten: 36 dB
sl o= = Auto Tune

Ref Offset 10.8 dB.
v Ref 35.00 dBm

Center Freq
5.015000000 GHz

StartFreq|
30.000000 MHz

Stop Freq)
10.000000000 GHz

Start 30 MHz Stop 10.000 GHz CF Ste|
es BW 1.0 MHz #VEBW 1.0 MHz Sweep 16.7 ms (1001 pts) |  sa7 000000 Mi1e
Aol thclSal - x L ] Ao ] roscrionwiotk] Funcrionvawe IS wan

[ T T B27 .60 MHz 26298 dBm

. i 374874 GHz -29.76 dBm

2z

FreqOffset
0Hz

R LT R T ) _H

E

MID, RB1-0, 30 TO 10000 MHz
—

AL
Frequency

05812 AMMow 20, 2013

SAvg Type: RMS

PHO: Fast -.,;l Trig: Free Run
IFGain:Low Atten: 36 4B
I T — TAkro 3 708 - Auto Tune,

Ref Offset 10.8 dB
jodBidiv _Ref 35.00 dBm

W

Zenter Freq
5.015000000 GHz|

StartFreq
3),000000 MHz

Stop Freq
10.000000000 GHz

Start 30 MHz Stop 10.000 GHz CF Step
[#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 16.7 ms (1001 pts) | 557 000000 MHz

| Aite Man

26,890 dBm
3.799 59 GHz 2912 dBm

Freq Offset
0 Hz
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REPORT NO: 13U16583-2A DATE: FEBRUARY 14, 2014
FCC ID: BCGA1491

HIGH, RB1-0, 30 TO 10000 MHz
—

11:00:23 AMNov 20, 2013
TRACE 56 Frequency

| BAvg Type: RMS
PHO: Fast | Trig: Free Run TVPE [ it
IFGainLow Atten: 36 dB oer|

Auto Tune|

Ref Offset 10.8 dB
10 dBidiv Ref 35.00 dBm

Center Freq
5015000000 GHz,

StartFreq
30.000000 MHz]

Stop Freq|
10.000000000 GHz

Start 30 MHz Stop 10.000 GHz CF Step
[#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 16.7 ms (1001 pts) | 57 nocooo MHz

| FukcTion | FUsCTIONWADTH]  FUNCTOsvale i |Auto Man

83757 MHz 26.491 dBm
381963 GHz <2793 dBm

Freq Offset
0 Hz|
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REPORT NO: 13U16583-2A DATE: FEBRUARY 14, 2014
FCC ID: BCGA1491

Band 5 (10MHz BANDWIDTH)
LTE 16QAM

LOW, RB1-0, 30 TO 10000 MHz

et Frequency
fAvg Ty : RMS
vg Type: | 53

AL

PHO: Fast .*_,l Trig: Free Run
IFGainiLow Atten: 35 dB

Auto Tune
Ref Offset 10.8 dB
Ref 35.00 dBm

Genter Freq
5.015000000 GHz

StartFreq|
30.000000 MHz

Stop Freq
10.00000000 GHz

Start 30 MHz Stop 10.000 GHz CF Step
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 16.7 ms (1001 pts)||  gg7 nog0o0 MHz

| Auto Man

26.205
4,896 29 GHz 27 86 dBm
FreqOffset
0O Hz

NoDLo-NGGLaY

14

MID, RB1-0, 30 TO 10000 MHz
—

Frequency

AL

PHO: Fast .___,l Trig: Free Run
IFGain-low Atten: 36 dB

Auto Tune
Ref Offset 10.8 dB
v Ref 35.00 dBm

enter Freq
5.015000000 GHz

StartFreq
30000000 MHz|

Stop Freq
10.0C0000000 GHz

Start 30 MHz Stop 10.000 GHz CF Step
[#Res BW 1.0 MHz #VEW 1.0 MHz Sweep 16.7 ms (1001 pts), 997000000 MHz
I’um-__mm| jauto Man
{3 N AL 83757 MHz 27.020 dBm
N 1 f 3.789 62 GHz <2864 dBm

Freq Offset
0 Hz|
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HIGH, RB1-0, 30 TO 10000 MHz
— |

#Avg Type: RMS [ Frequency

PHO: Fast +| Trig: Free Run
1F Gain:Low Arten: 36 dB

Auto Tune

RefOffset 10.8 dB
10deidly  Ref 35.00 dBm
Log T

Center Freq
5015000000 GHz

StartFreq
30.000000 MHz

Stop Freq)
10.000000000 GHz

Start 30 MHz Stop 10.000 GHz| CF Step
FResBW 1.0MHz ____ #VBW 1.0 MHz Sweep 167 ms (1001 pts)|  557,000000 MHz
byt L RURCTONWTH] FuncTion e RS ¥an

83757 MHz 26.498 dBm
4.028 90 GHz -30.24 dBm

Freq Offset
0 Hz|
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REPORT NO: 13U16583-2A DATE: FEBRUARY 14, 2014
FCC ID: BCGA1491

8.4. FREQUENCY STABILITY
RULE PART(S)

FCC: §2.1055, §22.355 and §24.235

LIMITS

§22.355 - The carrier frequency shall not depart from the reference frequency in excess of 2.5
ppm for mobile stations.

§24.235 - The frequency stability shall be sufficient to ensure that the fundamental emission
stays within the authorized frequency block.

TEST PROCEDURE

Use CMW 500 with Frequency Error measurement capability.
e Temp. =-30°to +50°C
e Voltage = Normal and + 15%.

Frequency Stability Vs Temperature:

The EUT is place inside a temperature chamber. The temperature is set to 20°C and allowed to
stabilize. After sufficient soak time, the transmitting frequency error is measured. The
temperature is increased by 10 degrees, allowed to stabilize and soak, and then the
measurement is repeated. This is repeated until +50°C is reached.

Frequency Stability Vs Voltage:
The peak frequency error is recorded (worst-case).

MODES TESTED

e LTEBand2
e LTEBand5

RESULTS
See the following pages.
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REPORT NO: 13U16583-2A

FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

LTE BAND 2, OPSK —1880.0 MHz

Reference Frequency: Mid Channel 1879.999977MHz @ 20°C
Limit: within the authorized block or +- 2.5 ppm

4700.000

Power Supply

Environment

Frequency Deviation Measureed with Time Elapse

(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
3.80 50 1879.999975 0.001 2.5
3.80 40 1879.999976 0.000 25
3.80 30 1879.999982 -0.002 2.5
3.80 20 1879.999977 0 25
3.80 10 1879.999977 0.000 2.5
3.80 0 1879.999978 0.000 2.5
3.80 -10 1879.999978 -0.001 2.5
3.80 -20 1879.999980 -0.001 2.5
3.80 -30 1879.999979 -0.001 2.5

Limit: within

Reference Frequency: Mid Channel 1879.999977MHz @ 20°C
the authorized block or +- 2.5 ppm

4700.000

Power Supply

Environment

Frequency Deviation Measureed with Time Elapse

(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)

3.80 20 1879.999977 0 25

4.37 20 1879.999976 0.001 25

3.23 20 1879.999979 -0.001 25
End Voltage(3.05V) 20 1879.999979 -0.001 2.5

LTE BAND 2, 160QAM — 1880.0 MHz

Reference Frequency: Mid Channel 1879.999971MHz @ 20°C
Limit: within the authorized block or +- 2.5 ppm

4700.000

Power Supply

Environment

Frequency Deviation Measureed with Time Elapse

(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
3.80 50 1879.999972 0.000 25
3.80 40 1879.999972 -0.001 2.5
3.80 30 1879.999973 -0.001 2.5
3.80 20 1879.999971 0 25
3.80 10 1879.999974 -0.002 2.5
3.80 0 1879.999976 -0.003 2.5
3.80 -10 1879.999973 -0.001 2.5
3.80 -20 1879.999980 -0.005 25
3.80 -30 1879.999974 -0.002 2.5

Limit: within

Reference Frequency: Mid Channel 1879.999971MHz @ 20°C
the authorized block or +- 2.5 ppm

4700.000

Power Supply

Environment

Frequency Deviation Measureed with Time Elapse

(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
3.80 20 1879.999971 0 25
4.37 20 1879.999974 -0.001 25
3.23 20 1879.999973 -0.001 25

End Voltage(3.05V) 20 1879.999973 -0.001 2.5
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REPORT NO: 13U16583-2A

FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

LTE BAND 5 — 836.5 MHz QPSK

2091.250

Reference Frequency: Mid Channel 836.500006 MHz @ 20°C
Limit: within the authorized block or +- 2.5 ppm

Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MH2z) Delta (ppm) Limit (ppm)
3.80 50 836.500006 0.000 25
3.80 40 836.500005 0.000 2.5
3.80 30 836.500006 0.000 25
3.80 20 836.500006 0 25
3.80 10 836.500005 0.000 2.5
3.80 0 836.500005 0.000 25
3.80 -10 836.500005 0.000 25
3.80 -20 836.500005 0.000 25
3.80 -30 836.500006 0.000 2.5

Limit: within

2091.250

Reference Frequency: Mid Channel 836.500006 MHz @ 20°C
the authorized block or +- 2.5 ppm

Hz

Power Supply

Environment

Frequency Deviation Measureed with Time Elapse

(Vdc) Temperature (*C) (MH2z) Delta (ppm) Limit (ppm)
3.80 20 836.500006 0 25
4.37 20 836.500006 -0.001 2.5
3.23 20 836.500005 0.000 25
End Voltage(3.05V) 20 836.500005 0.000 2.5

LTE BAND 5 — 836.5 MHZ, 160Q0AM

2091.250

Reference Frequency: Mid Channel 836.5000105MHz @ 20°C
Limit: within the authorized block or +- 2.5 ppm

Hz

Power Supply Environment Freguency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MH2z) Delta (ppm) Limit (ppm)
3.80 50 836.5000109 0.000 2.5
3.80 40 836.5000109 0.000 2.5
3.80 30 836.5000108 0.000 2.5
3.80 20 836.5000105 0 2.5
3.80 10 836.5000124 -0.002 2.5
3.80 0 836.5000118 -0.002 2.5
3.80 -10 836.5000128 -0.003 2.5
3.80 -20 836.5000098 0.001 2.5
3.80 -30 836.5000062 0.005 2.5

2091.250

Reference Frequency: Mid Channel 836.5000105MHz @ 20°C
Limit: within the authorized block or +- 2.5 ppm

Hz

Power Supply Environment Freqguency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)

3.80 20 836.5000105 0 25

4.37 20 836.5000109 0.000 2.5

3.23 20 836.5000105 0.000 25

End Voltage(3.05V) 20 836.5000105 0.000 2.5
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REPORT NO: 13U16583-2A DATE: FEBRUARY 14, 2014
FCC ID: BCGA1491

9. RADIATED TEST RESULTS

9.1. RADIATED POWER (ERP & EIRP)

RULE PART(S)
FCC: §2.1046, §22.913 and §24.232

LIMITS:

22.913(a) - The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7
Watts.

24.232(c) - Mobile/portable stations are limited to 2 watts e.i.r.p. peak power and the equipment
must employ means to limit the power to the minimum necessary for successful
communications.

In addition, when the transmitter power is measured in terms of average value, the peak-to-
average ratio of the power shall not exceed 13 dB.

TEST PROCEDURE

ANSI/ TIA / EIA 603C Clause 2.2.17
KDB 971168 v02r01 RF power output using broadband peak and average power meter method.

MODES TESTED

e LTEBand2
e LTEBand5

RESULTS
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BAND 2
EIRP LTE Band 2 (1.4 MHz BANDWIDTH)
RB Offset/ EIRP (Peak)
Mode RB Size f (MHZz) dBm mW
1850.7 29.37 864.97
1 '“é'?,zsia”d 6/0 1880.0 28.82 762.08
1909.3 28.61 726.11
1850.7 28.57 719.45
1 '42\/'6"5:;;"”" 6/0 1880.0 27.92 619.44
1909.3 27.71 590.20

EIRP LTE Band 2 (3MHz BANDWIDTH)

RB Offset/ EIRP (Peak)
Mode RB Size f (MHz) dBm mwW

18515 20.15 822.24

3'0'\3;2?”" 15/0 1880.0 29.02 797.99
1908.5 28.51 709.58
1851.5 28.07 64121

3'0'1\/'6'212:,::”‘1 15/0 1880.0 28.02 633.87
1908.5 27 51 563.64

EIRP LTE Band 2 (5MHz BANDWIDTH)

RB Offset/ EIRP (Peak)
Mode RB Size f (MHz) dBm mW
18525 20.17 826.04
5'0'\3;28?”" 25/0 1880.0 28.72 744.73
1907.5 27.31 538.07
1852.5 28.27 67143
5'0%'3Aﬁ”d 25/0 1880.0 2772 59156
1907.5 26.31 427 56
EIRP LTE Band 2 (10MHz BANDWIDTH)
RB Offset/ EIRP (Peak)
Mode RB Size f (MHZz) dBm mW
1855.0 20.07 807 .24
10'°g§§KBa”d 50/0 1880.0 28.42 695.02
1905.0 28.31 677 .64
1855.0 28.07 641.21
10'01'\é'giaand 50/0 1880.0 27.62 578.10
1905.0 27 31 538.07
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EIRP LTE Band 2 (15MHz BANDWIDTH)

RB Offset/ EIRP (Peak)
Mode RB Size f (MHz) dBm mwW
18575 29.07 807.24
15MQHF,ZS?<a”d 75/0 1880.0 20.32 855.07
19025 28.31 677.64
1857 5 28.27 67143
15':/'6'3*&5,\2”" 75/0 1880.0 28.42 695.02
19025 27.31 538.27
EIRP LTE Band 2 (20MHz BANDWIDTH)
RB Offset/ EIRP (Peak)
Mode RB Size f (MHZz) dBm mW
1860.0 20.19 829.85
20.Og/lgéKBand 100/0 1880.0 29.12 816.58
1900.0 28.61 72611
1860.0 28.27 671.43
20':":5/3\3”‘1 100/0 1880.0 28.12 648.63
1900.0 27.71 590.20
BAND 5
ERP LTE Band 5 (1.4 MHz BANDWIDTH)
RB Offset/ ERP (Average)
Mode RB Size f (MHz) dBm mW
824.7 20.08 12531
1'4“(’;@28&3”‘1 1/0 836.5 20.91 123.31
848 3 20.93 123.88
8247 20.08 101.86
1 '4'1\"6%ZA'§’/‘|"‘”d 1/0 836.5 19.88 97.27
848 3 19.98 99.54

ERP LTE Band 5 (3MHz BANDWIDTH)

RB Offset/ ERP (Average)
Mode RB Size f (MHz) dBm mW
825.5 20.95 124.45
3.0 '\gHPZSiAND 1/0 836.5 20.88 122.46
847.5 20.98 125.31
825.5 19.88 97.27
3.0 ';A:QZA?AAND 1/0 836.5 19.93 98.40
847.5 19.98 99.54

ERP LTE Band 5 (5MHz BANDWIDTH)

RB Offset/ ERP (Average)
Mode RB Size f (MHz) dBm mW

826.5 20.90 123.03

5MHz Band QPSK 1/0 836.5 20.84 121.34
846.5 20.68 116.95

826.5 19.98 99.54

5'\’1”;éz"\"/|”d 1/0 836.5 19.88 97.27
846.5 19.78 95.06
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ERP LTE Band 5 (10MHz BANDWIDTH)

RB Offset/ ERP (Average)
Mode RB Size f (MHz) aBm mwW
829.0 20.88 122.46
10.0 '\S%EAND 1/0 8365 20.78 119.67
844.0 20.68 116.95
829.0 10.88 97 27
10.0 1'\2'(")ZAI3AND 10 8365 19.83 96.16
844.0 10.68 92.90
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

9.1.1. LTE BAND 2
PEAK

EIRP LTE OPSK Band 2 (1.4 MHz BANDWIDTH)

High Frequency Substitution Measurement
UL Fremont Radiated Chamber D

Company: Apple

Project #: 13U16583

Date: 11712014

Test Engineer: M. Hua

Configuration: EUT Only

Mode: LTE Band 2 QPSK 1.4MHz BW

Test Equipment:
Receiving: Horn T344 and Chamber D SMA Cables

Substitution: Horn T59 Substitution, and 12ft SMA Cable

f | SGreading Ant. Pol. ' CableLoss AntennaGain | EIRP

| Limit Delta |

GHz | (dBm) . (HV) (dB) (dBi) (dBm) .(dBm} (dB) .

T

Rev. 10.24 13
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EIRP LTE 160AM Band 2 (1.4 MHz BANDWIDTH)

High Frequency Substitution Measurement
UL Fremont Radiated Chamber D

Company: Apple

Project #: 13U16583

Date: 11712014

Test Engineer: M. Hua

Configuration: EUT Only

Mode: LTE Band 2 16QAM 1.4MHz BW

Test Equipment:
Receiving: Horn T344 and Chamber D SMA Cables

Substitution: Horn T59 Substitution, and 12ft SMA Cable

f | SGreading AntPol. CableLoss AntennaGain EIRP | Limit Delta
GHz (dBm) (dB) (dBi) (dBm) | (dBm) (dB)

By - o B

7.86

Rev. 10.24.13
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EIRP LTE OPSK Band 2 (SMHz BANDWIDTH)

High Frequency Substitution Measurement
UL Fremont Radiated Chamber D

Company: Apple

Project #: 13U16583

Date: 11712014

Test Engineer: M. Hua

Configuration: EUT Only

Mode: LTE Band 2 QPSK 3MHz BW

Test Equipment:
Receiving: Horn T344 and Chamber D SMA Cables

Substitution: Horn T59 Substitution, and 12ft SMA Cable

f | SGreading Ant Pol. CableLoss AntennaGain | . Limit Delta |
GHz (dBm) (dB) (dBi) (dBm) (dB)

- £

7.86

Rev. 10.24.13
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EIRP LTE 160AM Band 2 (3MHz BANDWIDTH)

High Frequency Substitution Measurement
UL Fremont Radiated Chamber D

Company: Apple

Project #: 13U16583

Date: 11712014

Test Engineer: M. Hua

Configuration: EUT Only

Mode: LTE Band 2 16QAM 3MHz BW

Test Equipment:
Receiving: Horn T344 and Chamber D SMA Cables

Substitution: Horn T59 Substitution, and 12ft SMA Cable

f  SGreading AntPol. | CableLoss AntennaGain EIRP  Limit Delta
GHz (dBm) (dB) (dBi) (dBm) (dB)

—w
By - o B

7.86

Rev. 10.24.13
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EIRP LTE OPSK Band 2 (5MHz BANDWIDTH)

High Frequency Substitution Measurement
UL Fremont Radiated Chamber D

Company: Apple

Project #: 13U16583

Date: 11712014

Test Engineer: M. Hua

Configuration: EUT Only

Mode: LTE Band 2 QPSK 5MHz BW

Test Equipment:
Receiving: Horn T344 and Chamber D SMA Cables

Substitution: Horn T59 Substitution, and 12ft SMA Cable

f ' SGreading Ant. Pol. Cable Loss  AntennaGain | EIRP @ Limit Delta
GHz (dBm) (dB) (dBi) (dBm) (dB)

Rev. 10.24.13
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EIRP LTE 16QAM Band 2 (5MHz BANDWIDTH)

High Frequency Substitution Measurement
UL Fremont Radiated Chamber D

Company: Apple

Project #: 13U16583

Date: 11712014

Test Engineer: M. Hua

Configuration: EUT Only

Mode: LTE Band 2 16QAM 5MHz BW

Test Equipment:
Receiving: Horn T344 and Chamber D SMA Cables

Substitution: Horn T59 Substitution, and 12ft SMA Cable

f ' SGreading Ant. Pol. Cable Loss  AntennaGain | EIRP @ Limit Delta
GHz (dBm) (dB) (dBi) (dBm) (dB)
_LowCh |

Rev. 10.24.13
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EIRP LTE QPSK Band 2 (10MHz BANDWIDTH)

High Frequency Substitution Measurement
UL Fremont Radiated Chamber D

Company: Apple

Project #: 13U16583

Date: 11712014

Test Engineer: M. Hua

Configuration: EUT Only

Mode: LTE Band 2 QPSK 10MHz BW

Test Equipment:
Receiving: Horn T344 and Chamber D SMA Cables

Substitution: Horn T59 Substitution, and 8ft SMA Cable

f ' SGreading Ant. Pol. Cable Loss  AntennaGain | EIRP @ Limit Delta
GHz (dBm) (dB) (dBi) (dBm) (dB)

Rev. 10.24.13
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EIRP LTE 160AM Band 2 (10MHz BANDWIDTH)

High Frequency Substitution Measurement
UL Fremont Radiated Chamber D

Company: Apple

Project #: 13U16583

Date: 11712014

Test Engineer: M. Hua

Configuration: EUT Only

Mode: LTE Band 2 16QAM 10MHz BW

Test Equipment:
Receiving: Horn T344 and Chamber D SMA Cables

Substitution: Horn T59 Substitution, and 12ft SMA Cable

f ' SGreading Ant. Pol. Cable Loss = AntennaGain | EIRP | Limit Delta
GHz (dBm) (dB) (dBi) (dBm) | (dBm) (dB)

r 7.88 | . 0 49 ]

Rev. 10.24.13
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EIRP LTE QPSK Band 2 (15MHz BANDWIDTH)

High Frequency Substitution Measurement
UL Fremont Radiated Chamber D

Company: Apple

Project #: 13U16583

Date: 11712014

Test Engineer: M. Hua

Configuration: EUT Only

Mode: LTE Band 2 QPSK 15MHz BW

Test Equipment:
Receiving: Horn T344 and Chamber D SMA Cables

Substitution: Horn T59 Substitution, and 12ft SMA Cable

f ' SGreading Ant. Pol. Cable Loss  AntennaGain | EIRP @ Limit Delta
GHz (dBm) (dB) (dBi) (dBm) (dB)

Rev. 10.24.13
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FCC ID: BCGA1491

EIRP LTE 160AM Band 2 (15MHz BANDWIDTH)

High Frequency Substitution Measurement
UL Fremont Radiated Chamber D

Company: Apple

Project #: 13U16583

Date: 11712014

Test Engineer: M. Hua

Configuration: EUT Only

Mode: LTE Band 2 16QAM 15MHz BW

Test Equipment:
Receiving: Horn T344 and Chamber D SMA Cables

Substitution: Horn T59 Substitution, and 12ft SMA Cable

f ' SGreading Ant. Pol. Cable Loss = AntennaGain | EIRP | Limit Delta
GHz (dBm) (dB) (dBi) (dBm) | (dBm) (dB)

7.88 | 2. 0 A7

Rev. 10.24.13
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REPORT NO: 13U16583-2A DATE: FEBRUARY 14, 2014
FCC ID: BCGA1491

EIRP LTE QPSK Band 2 (20MHz BANDWIDTH)

High Frequency Substitution Measurement
UL Fremont Radiated Chamber D

Company: Apple

Project #: 13U16583

Date: 11712014

Test Engineer: M. Hua

Configuration: EUT Only

Mode: LTE Band 2 QPSK 20MHz BW

Test Equipment:
Receiving: Horn T344 and Chamber D SMA Cables

Substitution: Horn T59 Substitution, and 12ft SMA Cable

f ' SGreading Ant. Pol. Cable Loss  AntennaGain | EIRP @ Limit Delta
GHz (dBm) (dB) (dBi) (dBm) (dB)

Rev. 10.24.13
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REPORT NO: 13U16583-2A DATE: FEBRUARY 14, 2014
FCC ID: BCGA1491

EIRP LTE 16QAM Band 2 (20MHz BANDWIDTH)

High Frequency Substitution Measurement
UL Fremont Radiated Chamber D

Company: Apple

Project #: 13U16583

Date: 11712014

Test Engineer: M. Hua

Configuration: EUT Only

Mode: LTE Band 2 16QAM 20MHz BW

Test Equipment:
Receiving: Horn T344 and Chamber D SMA Cables

Substitution: Horn T59 Substitution, and 12ft SMA Cable

f ' SGreading Ant. Pol. Cable Loss = AntennaGain | EIRP | Limit Delta
GHz (dBm) (dB) (dBi) (dBm) | (dBm) (dB)

r 7.88 | . 0 | a1

Rev. 10.24.13
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

9.1.2. LTEBAND 5
AVERAGE

ERP LTE OPSK Band 5 (1.4 MHz BANDWIDTH)

High Frequency Substitution Measurement
UL Fremont Radiated Chamber D

Company: Apple

Project #: 13U16583

Date: 12/19/13

Test Engineer: M. Hua

Configuration: EUT Only

Mode: LTE Band 5 QPSK 1.4MHz BW

Test Equipment:
Receiving: Sunol T407, and Chamber D Cable

Substitution: Dipole S/N: 00022117, and 8ft SMA Cable

f | SGreading Ant.Pol. Cable Loss Antenna Gain| ERP
MHz | (dBm) | (HNV) (dB) (dBd) | (dBm)

- Limit = Margin

e 5 T :

Rev. 10.24.13

(dBm) | (dB)

T T -
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

ERP LTE 160AM Band 5 (1.4 MHz BANDWIDTH)

High Frequency Substitution Measurement
UL Fremont Radiated Chamber D

Company: Apple

Project #: 13U16583

Date: 12/19/13

Test Engineer: M. Hua

Configuration: EUT Only

Mode: LTE Band 5 16QAM 1.4MHz BW

Test Equipment:
Receiving: Sunol T407, and Chamber D Cable

Substitution: Dipole S/N: 00022117, and 8ft SMA Cable

f SGreading! Ant. Pol. Cable Loss Antenna Gaini. ERP

| Limit | Margin

MHz | (dBm) | (HV) (dB)  (dBd) | (dBm)
_LowCh | :

Rev. 10.24.13

(dBm) | (dB)
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

ERP LTE QPSK Band 5 (3MHz BANDWIDTH)

High Frequency Substitution Measurement
UL Fremont Radiated Chamber D

Company: Apple

Project #: 13U16583

Date: 12/19/13

Test Engineer: M. Hua

Configuration: EUT Only

Mode: LTE Band 5 QPSK 3MHz BW

Test Equipment:
Receiving: Sunol T407, and Chamber D Cable

Substitution: Dipole S/N: 00022117, and 8ft SMA Cable

f | SGreading Ant.Pol. Cable Loss Antenna Gain| ERP

| Limit | Margin

MHz = (dBm) | (HI\V) (dB) @ (dBd) | (dBm)
82550 | 2151 | v

Rev. 10.24.13

(dBm) | (dB)
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

ERP LTE 160AM Band 5 (3MHz BANDWIDTH)

High Frequency Substitution Measurement
UL Fremont Radiated Chamber D

Company: Apple

Project #: 13U16583

Date: 12/19/13

Test Engineer: M. Hua

Configuration: EUT Only

Mode: LTE Band 5 16QAM 3MHz BW

Test Equipment:
Receiving: Sunol T407, and Chamber D Cable

Substitution: Dipole S/N: 00022117, and 8ft SMA Cable

f SGreading! Ant. Pol. Cable Loss Antenna Gaini. ERP

| Limit | Margin

MHz | (dBm) (HIV) (dB) (dBd) | (dBm)

Rev. 10.24.13

(dBm) | (dB)
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

ERP LTE QPSK Band 5 (5SMHz BANDWIDTH)

High Frequency Substitution Measurement
UL Fremont Radiated Chamber D

Company: Apple

Project #: 13U16583

Date: 12/19/13

Test Engineer: M. Hua

Configuration: EUT Only

Mode: LTE Band 5 QPSK 5MHz BW

Test Equipment:
Receiving: Sunol T407, and Chamber D Cable

Substitution: Dipole S/N: 00022117, and 8ft SMA Cable

f SGreading! Ant. Pol. Cable Loss Antenna Gaini. ERP

| Limit | Margin

(dBm) | (dB)

MHz | (dBm) (HIV) (dB) (dBd) f[dBm]?

Rev. 10.24.13
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

ERP LTE 160AM Band 5 (5MHz BANDWIDTH)

High Frequency Substitution Measurement
UL Fremont Radiated Chamber D

Company: Apple

Project #: 13U16583

Date: 12/19/13

Test Engineer: M. Hua

Configuration: EUT Only

Mode: LTE Band 5 16QAM 5MHz BW

Test Equipment:
Receiving: Sunol T407, and Chamber D Cable

Substitution: Dipole S/N: 00022117, and 8ft SMA Cable

f SGreading! Ant. Pol. Cable Loss Antenna Gaini. ERP

| Limit | Margin

MHz | (dBm) (HIV) (dB) (dBd) | (dBm)

Rev. 10.24.13

(dBm) | (dB)
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

ERP LTE QPSK Band 5 (10MHz BANDWIDTH)

High Frequency Substitution Measurement
UL Fremont Radiated Chamber D

Company: Apple

Project #: 13U16583

Date: 12/19/13

Test Engineer: M. Hua

Configuration: EUT Only

Mode: LTE Band 5 QPSK 10MHz BW

Test Equipment:
Receiving: Sunol T407, and Chamber D Cable

Substitution: Dipole S/N: 00022117, and 8ft SMA Cable

f SGreading! Ant. Pol. Cable Loss Antenna Gaini. ERP

| Limit | Margin

(dBm) | (dB)

MHz | (dBm) (HIV) (dB) (dBd) f[dBm]?

Rev. 10.24.13
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

ERP LTE 160AM Band 5 (10MHz BANDWIDTH)

High Frequency Substitution Measurement
UL Fremont Radiated Chamber D

Company: Apple

Project #: 13U16583

Date: 12/19/13

Test Engineer: M. Hua

Configuration: EUT Only

Mode: LTE Band 5 16QAM 10MHz BW

Test Equipment:
Receiving: Sunol T407, and Chamber D Cable

Substitution: Dipole S/N: 00022117, and 8ft SMA Cable

f SGreading! Ant. Pol. Cable Loss Antenna Gaini. ERP

| Limit | Margin

MHz | (dBm) (HIV) (dB) (dBd) | (dBm)

Rev. 10.24.13

(dBm) | (dB)
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REPORT NO: 13U16583-2A DATE: FEBRUARY 14, 2014
FCC ID: BCGA1491

9.2. FIELD STRENGTH OF SPURIOUS RADIATION

RULE PART(S)
FCC: §2.1053, §22.917 and §24.238.

LIMIT

§22.917 (e) and §24.238 (a): Out of band emissions. The power of any emission outside of the
authorized operating frequency ranges must be attenuated below the transmitting power (P) by
a factor of at least 43 + 10 log (P) dB.

TEST PROCEDURE

For Cellular equipment - Compliance with these rules is based on the use of measurement
instrumentation employing a resolution bandwidth of 100 kHz or greater. In the 1 MHz bands
immediately outside and adjacent to the frequency block a resolution bandwidth of at least one
percent of the emission bandwidth of the fundamental emission of the transmitter may be
employed. A narrower resolution bandwidth is permitted in all cases to improve measurement
accuracy provided the measured power is integrated over the full required measurement
bandwidth (i.e. 100 kHz or 1 percent of emission bandwidth, as specified). The emission
bandwidth is defined as the width of the signal between two points, one below the carrier center
frequency and one above the carrier center frequency, outside of which all emissions are
attenuated at least 26 dB below the transmitter power.

For PCS equipment - Compliance with these rules is based on the use of measurement
instrumentation employing a resolution bandwidth of 1 MHz or greater. However, in the 1 MHz
bands immediately outside and adjacent to the frequency block a resolution bandwidth of at
least one percent of the emission bandwidth of the fundamental emission of the transmitter may
be employed. A narrower resolution bandwidth is permitted in all cases to improve
measurement accuracy provided the measured power is integrated over the full required
measurement bandwidth (i.e. 1 MHz or 1 percent of emission bandwidth, as specified). The
emission bandwidth is defined as the width of the signal between two points, one below the
carrier center frequency and one above the carrier center frequency, outside of which all
emissions are attenuated at least 26 dB below the transmitter power.

MODES TESTED

e LTEBand2
e LTEBand5

RESULTS
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

9.2.1. LTE BAND 2

QPSK Band 2 (1.4 MHz BANDWIDTH)

Compliance Certification Services

Above 1GHz High Frequency Substitution Measurement

Company:

Project #: 13U16583

Date: 12/09/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 1.4MHz, QPSK

Chamber Pre-amplifer

Filter

Limit

| 3mChamberD  ~| | T14584498 -

Filter 1 v Part 24
| A

f SGreading Ant. Pol. Distance | Preamp  Filter

TEIRP | Limit | Delta |

GHz (dBm) (HV) | (m) __(dB) (dB) ;[dBm) :{dBm]% (dB)

Low Ch, (1851 MHz)

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor

Page 218 of 240

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701J
FAX: (510) 661-0888

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



REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

160AM Band 2 (1.4 MHz BANDWIDTH)

Compliance Certification Services

Above 1GHz High Frequency Substitution Measurement

Company:

Project #: 13U16583

Date: 12/09/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 1.4MHz, 16QAM

Chamber Pre-amplifer

Filter

Limit

| 3mChamberD  ~| | T14584498 -

Filter 1 v Part 24
| A

f SGreading Ant.Pol. @ Distance Preamp @ Filter

TEIRP | Limit | Delta |

GHz (dBm) (HV) | (m) (dB) (dB) ;[dBm] j{dBm]j (dB)

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

QPSK Band 2 (3MHz BANDWIDTH)

Compliance Certification Services

Above 1GHz High Frequency Substitution Measurement

Company:

Project #: 13U16583

Date: 12/09/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 3MHz, QPSK

Chamber Pre-amplifer

Filter

Limit

| 3mChamberD  ~| | T14584498 -

Filter 1 v Part 24
| A

f SGreading Ant.Pol. @ Distance Preamp @ Filter

TEIRP | Limit | Delta |

GHz (dBm) (HV) | (m) (dB) (dB) ;[dBm] j{dBm]j (dB)

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

160QAM Band 2 (3MHz BANDWIDTH)

Compliance Certification Services

Above 1GHz High Frequency Substitution Measurement

Company:

Project #: 13U16583

Date: 12/09/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 3MHz, 16QAM

Chamber Pre-amplifer

Filter

Limit

| 3mChamberD  ~| | T14584498 -

Filter 1 v Part 24
| A

f SGreading Ant.Pol. @ Distance Preamp @ Filter

TEIRP | Limit | Delta |

GHz (dBm) (HV) | (m) (dB) (dB) ;[dBm] j{dBm]j (dB)

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

QPSK Band 2 (5SMHz BANDWIDTH)

Compliance Certification Services

Above 1GHz High Frequency Substitution Measurement

Company:

Project #: 13U16583

Date: 12/09/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 5MHz, QPSK

Chamber Pre-amplifer

Filter

Limit

| 3mChamberD  ~| | T14584498 -

Filter 1 v Part 24
| A

f SGreading Ant.Pol. @ Distance Preamp @ Filter

TEIRP | Limit | Delta |

GHz (dBm) (HV) | (m) (dB) (dB) ;[dBm]

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor

_(dBm) | _(dB)
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

160QAM Band 2 (5MHz BANDWIDTH)

Compliance Certification Services

Above 1GHz High Frequency Substitution Measurement

Company:

Project #: 13U16583

Date: 12/09/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 5MHz, 16QAM

Chamber Pre-amplifer

Filter

Limit

| 3mChamberD  ~| | T14584498 -

Filter 1 v Part 24
| A

f SGreading Ant.Pol. @ Distance Preamp @ Filter

TEIRP | Limit | Delta |

GHz (dBm) (HV) | (m) (dB) (dB) ;[dBm] j{dBm]j (dB)

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

QPSK Band 2 (10MHz BANDWIDTH)

Compliance Certification Services

Above 1GHz High Frequency Substitution Measurement

Company:

Project #: 13U16583

Date: 12/09/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 10MHz, QPSK

Chamber Pre-amplifer

Filter

Limit

| 3mChamberD  ~| | T14584498 -

Filter 1 v Part 24
| A

f SGreading Ant.Pol. @ Distance Preamp @ Filter

TEIRP | Limit | Delta |

GHz (dBm) (HV) | (m) (dB) (dB) ;[dBm] j{dBm]j (dB)

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

160QAM Band 2 (10MHz BANDWIDTH)

Compliance Certification Services

Above 1GHz High Frequency Substitution Measurement

Company:

Project #: 13U16583

Date: 12/09/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 10MHz, 16QAM

Chamber Pre-amplifer

Filter

Limit

| 3mChamberD  ~| | T14584498 -

Filter 1 v Part 24
| A

f SGreading Ant.Pol. @ Distance Preamp @ Filter

TEIRP | Limit | Delta |

GHz (dBm) (HV) | (m) (dB) (dB) ;[dBm] j{dBm]j (dB)

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

QPSK Band 2 (15MHz BANDWIDTH)

Compliance Certification Services

Above 1GHz High Frequency Substitution Measurement

Company:

Project #: 13U16583

Date: 12/09/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 15MHz, QPSK

Chamber Pre-amplifer

Filter

Limit

| 3mChamberD  ~| | T14584498 -

Filter 1 v Part 24
| A

f SGreading Ant.Pol. @ Distance Preamp @ Filter

TEIRP | Limit | Delta |

GHz (dBm) (HV) | (m) (dB) (dB) ;[dBm] j{dBm]j (dB)

Low Ch, (1858 MH

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

160QAM Band 2 (15MHz BANDWIDTH)

Compliance Certification Services

Above 1GHz High Frequency Substitution Measurement

Company:

Project #: 13U16583

Date: 12/09/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 15MHz, 16QAM

Chamber Pre-amplifer

Filter

Limit

| 3mChamberD  ~| | T14584498 -

Filter 1 v Part 24
| A

f SGreading Ant.Pol. @ Distance Preamp @ Filter

TEIRP | Limit | Delta |

GHz (dBm) (HV) | (m) (dB) (dB) ;[dBm] j{dBm]j (dB)

Low Ch, (1858 MH

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

QPSK Band 2 (20MHz BANDWIDTH)

Compliance Certification Services

Above 1GHz High Frequency Substitution Measurement

Company:

Project #: 13U16583

Date: 12/09/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 20MHz, QPSK

Chamber Pre-amplifer

Filter

Limit

| 3mChamberD  ~| | T14584498 -

Filter 1 v Part 24
| A

f SGreading Ant.Pol. @ Distance Preamp @ Filter

TEIRP | Limit | Delta |

GHz (dBm) (HV) | (m) (dB) (dB) ;[dBm]

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor

_(dBm) | _(dB)
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

16QAM Band 2 (20MHz BANDWIDTH)

Compliance Certification Services

Above 1GHz High Frequency Substitution Measurement

Company:

Project #: 13U16583

Date: 12/09/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 20MHz, 16QAM

Chamber Pre-amplifer

Filter

Limit

| 3mChamberD  ~| | T14584498 -

Filter 1 v Part 24
| A

f SGreading Ant.Pol. @ Distance Preamp @ Filter

TEIRP | Limit | Delta |

GHz (dBm) (HV) | (m) (dB) (dB) ;[dBm]

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor

_(dBm) | _(dB)
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REPORT NO: 13U16583-2A DATE: FEBRUARY 14, 2014
FCC ID: BCGA1491

9.2.1. LTEBAND S5

QPSK Band 5 (1.4 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company:

Project#: 13U16583

Date: 12/10/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE Band 5, 1.4MHz, QPSK

Chamber Pre-amplifer | Filter | Limit

| 3mChamberD  ~| | T145 84498 ~| [ Fitters -| | Part 22

f SGreading Ant Pol.  Distance Preamp Filter = ERP @ Limit Delta |
GHz | (dBm) = (HV) | | (dB) | (dBm)  (dBm) (dB) |
LowCh, (824.7TMHz) =

r

Mid Ch,(836.5MHz) |
I 155

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor
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160AM Band 5 (1.4 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company:

Project#: 13U16583

Date: 12/10/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE Band 5, 1.4MHz, 16QAM

Chamber Pre-amplifer | Filter | Limit

| 3mChamberD  ~| | T145 84498 -| | Filter 1 j | Part 22

f SGreading Ant. Pol. | Distance Preamp @ Filter = ERP  Limit | Delta |
GHz (dBm) | (HV) | | (dB) | (dBm)  (dBm) (dB) |
LowCh,(8247MHz) = =
1 [ 166 | Y : Z ; ; 3 | 3.0 [ 353
; = - - [ [ 385

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor

Page 231 of 240
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13U16583-2A DATE: FEBRUARY 14, 2014
FCC ID: BCGA1491

QPSK Band 5 (3MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company:

Project#: 13U16583

Date: 12/10/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE Band 5, 3MHz, QPSK

Chamber Pre-amplifer | Filter | Limit

| 3mChamberD  ~| | T145 84498 -| | Filter 1 j | Part 22

f SGreading Ant. Pol. | Distance Preamp @ Filter = ERP  Limit | Delta |
GHz (dBm) | (HV) | | (dB) | (dBm)  (dBm) (dB) |
LowCh, (825.5MHz) = i

33.0

r

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor
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REPORT NO: 13U16583-2A
FCC ID: BCGA1491

DATE: FEBRUARY 14, 2014

160AM Band 5 (3MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company:
Project#:
Date:

Test Engineer:
Configuration:
Mode:

13U16583

12110113

R Zheng

EUT only

TX, LTE Band 5, 3MHz, 16QAM

Pre-amplifer Filter

Chamber

Limit

| T145 8449B | Filter 1 j

| 3m Chamber D N

=

| Part 22

f SGreading Ant.Pol. @ Distance @Preamp @ Filter ERP | Limit |

GHz (dBm) (HV)

Delta

(dB) _ (dBm)

| (dBm)  (dB)

LowCh,(825.5MHz) =
LT -34.0
-38.6

r

55

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor
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QPSK Band 5 (5SMHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company:

Project#: 13U16583

Date: 12/09/13

Test Engineer: F. Guamero

Configuration: EUT only

Mode: TX, LTE Band 5, 5MHz, QPSK

Chamber Pre-amplifer | Filter | Limit

| 3mChamberD  ~| | T145 84498 -| | Filter 1 j | Part 22

f SGreading Ant. Pol.  Distance Preamp @ Filter = ERP  Limit | Delta |
GHz (dBm) | (HV) | | (dB) | (dBm)  (dBm) (dB) |
LowCh,(826.5MHz) = |
1, Elaez ] 7 : q | : | 9 | 30 [ 349
195 | | | - {10 | 8 | 130 [ 368

209 | Y

Mid Ch, (836.5MHz)
668 [ 3.2

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor
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160AM Band 5 (5MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company:

Project#: 13U16583

Date: 12/09/13

Test Engineer: F. Guamero

Configuration: EUT only

Mode: TX, LTE Band 5, 5MHz, 16QAM

Chamber Pre-amplifer | Filter | Limit

| 3mChamberD  ~| | T145 84498 -| | Filter 1 j | Part 22

f SGreading Ant. Pol. | Distance Preamp @ Filter = ERP  Limit | Delta |
GHz (dBm) | (HV) | . (dB) | (dBm)  (dBm) (dB) |

Low Ch, (826.5MHz) =
o | T

— — —
198 4110 50. 3.0 [ 372
401

Mid Ch, (836.5MHz) _ Jp ey e e v bl Tt I SR
668 r 3.6 . - : A3.0 ¢ 32.2
I -36.6
S i
392 |

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor
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QPSK Band 5 (10MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company:

Project#: 13U16583

Date: 12/09/13

Test Engineer: F. Guamero

Configuration: EUT only

Mode: TX, LTE Band 5, 10MHz, QPSK

Chamber Pre-amplifer | Filter | Limit

| 3mChamberD  ~| | T145 84498 -| | Filter 1 j | Part 22

f SGreading Ant Pol. | Distance Preamp Filter | ERP  Limit | Delta |

GHz (dBm) | (HV) | | (dB) | (dBm)  (dBm) (dB) |
Low Ch, (829MHz) |

1. ]

G or

r

| e
T 180

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor
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160QAM Band 5 (10MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company:

Project#: 13U16583

Date: 12/09/13

Test Engineer: F. Guamero

Configuration: EUT only

Mode: TX, LTE Band 5, 10MHz, 16QAM

Chamber Pre-amplifer | Filter | Limit

| 3mChamberD  ~| | T145 84498 -| | Filter 1 j | Part 22

f SGreading Ant. Pol. | Distance Preamp @ Filter = ERP  Limit | Delta |

GHz (dBm) | (HV) | . (dB) | (dBm)  (dBm) (dB) |
LowCh,(829MHz) = |
0 Foces ] i : T o : ; 2 | 130 I 352
25 [ 30 © M4 [ 10 I 519 | 430 [ 389

Mid_Ch, (836.5MHz) _
1.664 [ 158

_ 214
T192

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor
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