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® “RBW 100 kHz Marker 1
“VBW 300 kHz 12.36 dB

Ref 30 dBm “att 25 dB SWT 15 ms
30 T
Gt
i A At g AN e R AR AL &7
T- et )/
o o Lk LL/ \.4 X i
e e gt < er o
-3
-4
Lo
-6
70
Center 1.8825 GHz 3 MHz/ Span 30 MHz

Date: 19.JAN.2017 23:00:00

©Copyright. All rights reserved by CTTL.



No.117Z40029-GTEO3

=777 Page 126 of 227
~
LTE band 25, 15MHz (99%)
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PSK 16QAM
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A5 EMISSION BANDWIDTH

A.5.1Emission Bandwidth Results
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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. Table below lists the
measured -26dBc BW. Spectrum analyzer plots are included on the following pages.

LTE band 2, 1.4MHz (-26dBc)

Frequency(MHz)

Occupied Bandwidth (-26dBc)( kHz)

1880.0

QPSK

16QAM

1290.06

1306.09

LTE band 2, 1.4MHz Bandwidth, QPSK (-26dBc BW)
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LTE band 2, 1.4MHz Bandwidth, 16QAM (-26dBc BW)
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LTE band 2, 3MHz (-26dBc)
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LTE band 2, 5MHz (-26dBc)
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LTE band 2, 15MHz (-26dBc)
Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1880.0 Q Q
14711.54 14783.65

LTE band 2, 15MHz Bandwidth, QPSK (-26dBc BW)
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LTE band 2, 20MHz (-26dBc)
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LTE band 4, 3MHz (-26dBc)
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LTE band 4, 5MHz (-26dBc)
Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
17325 Q Q
4951.92 4975.96
LTE band 4, 5MHz Bandwidth, QPSK (-26dBc BW)
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LTE band 4, 20MHz (-26dBc)
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LTE band 5, 3MHz (-26dBc)
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PSK 16QAM
836.5 Q Q
2964.74 2948.72

LTE band 5, 3MHz Bandwidth, QPSK (-26dBc BW)

RBW 30 kH

Z: *VBW 100 kHz
*Att 25 dB SWT 30 ms

L, ‘ =
B {f\bwwﬁ(
T
- ,.,,..W %“%WM
Date: 10.JAN.2017 21:42:14
LTE band 5, 3MHz Bandwidth, 16QAM (-26dBc BW)
® * RBW 30 kHz
L, ‘ . ]
7 [u.. iy ||
v;-‘ e, HW i WWWW

eeeeee

Date: 10.JAN.2017 21:42:31

©Copyright. All rights reserved by CTTL.



(uléllu’

LTE band 5, 5MHz (-26dBc)
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A.6  BAND EDGE COMPLIANCE

A.6.1 Measurement limit

Part 22.917(b), 24.238(a), 27.53(h) state that on any frequency outside frequency band of the US
Cellular/PCS spectrum, the power of any emission shall be attenuated below the transmitter
power (P, in Watts) by at least 43+10Log (P) dB. For all power levels +30 dBm to O dBm, this
becomes a constant specification limit of -13 dBm.

According to KDB 971168 6.0, a relaxation of the reference bandwidth is often provided for
measurements within a specified frequency range at the edge of the authorized frequency
block/band. This is often implemented by permitting the use of a narrower RBW (typically limited to
a minimum RBW of 1% of the OBW) for measuring the out-of-band emissions without a
requirement to integrate the result over the full reference bandwidth.

Part 27.53(m) states that for mobile digital stations, the attenuation factor shall be not less than 40
+ 10 log (P) dB on all frequencies between the channel edge and 5 megahertz from the channel
edge, 43 + 10 log (P) dB on all frequencies between 5 megahertz and X megahertz from the
channel edge, and 55 + 10 log (P) dB on all frequencies more than X megahertz from the channel
edge, where X is the greater of 6 megahertz or the actual emission bandwidth as defined in
paragraph (m)(6) of this section. In addition, the attenuation factor shall not be less that 43 + 10
log (P) dB on all frequencies between 2490.5 MHz and 2496 MHz and 55 + 10 log (P) dB at or
below 2490.5 MHz. Mobile Satellite Service licensees operating on frequencies below 2495 MHz
may also submit a documented interference complaint against BRS licensees operating on
channel BRS Channel 1 on the same terms and conditions as adjacent channel BRS or EBS
licensees.

Part 27.53(a) states for mobile and portable stations operating in the 2305-2315 MHz and
2350-2360 MHz bands: By a factor of not less than: 43 +10 log (P) dB on all frequencies between
2305 and 2320 MHz and on all frequencies between 2345 and 2360 MHz that are outside the
licensed band(s) of operation, not less than 55 + 10 log (P) dB on all frequencies between 2320
and 2324 MHz and on all frequencies between 2341 and 2345 MHz, not less than 61 + 10 log (P)
dB on all frequencies between 2324 and 2328 MHz and on all frequencies between 2337 and
2341 MHz, and not less than 67 + 10 log (P) dB onall frequencies between 2328 and 2337MHz;
By a factor of not less than 43 + 10 log (P) dB on all frequencies between 2300 and 2305 MHz, 55
+ 10 log (P) dB on all frequencies between 2296 and 2300MHz, 61 + 10 log (P) dB on all
frequencies between 2292 and 2296 MHz, 67 + 10 log (P) dB on all frequencies between 2288
and 2292 MHz, and 70 + 10 log (P) dB below 2288 MHz; By a factor of not less than 43 + 10 log (P)
dB on all frequencies between 2360 and 2365 MHz, and not less than 70 + 10 log (P) dB above
2365 MHz.

Part 27.53(c) states for operations in the 746-758 MHz band and the 776-788 MHz band, the
power of any emission outside the licensee's frequency band(s) of operation shall be attenuated
below the transmitter power (P) within the licensed band(s) of operation, measured in watts, in
accordance with the following:(1) On any frequency outside the 746-758 MHz band, the power of
any emission shall be attenuated outside the band below the transmitter power (P) by at least 43 +
10 log (P) dB;(2) On any frequency outside the 776-788 MHz band, the power of any emission
shall be attenuated outside the band below the transmitter power (P) by at least 43 + 10 log (P)
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dB;(4) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than 65 +
10 log (P) dB in a 6.25 kHz band segment, for mobile and portable stations
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A.6.2 Measurement result

Only worst case result is given below
LTE band 2

OBW: 1RB-low_offset

/E; *RBW 5 kHz Marker 1
*VBW 20 kHz 1 Jc:
8 24 E
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Date: 23.JAN.2017 01:15:14

LOW BAND EDGE BLOCK-1RB-low_offset
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ff‘ i 1
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¢ l”%‘}l | O

L e
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OBW: 1RB-high_offset

Z: *VBW 20 kHz
SWT 300 ms

Ref 30 dBm *Att 25 dB
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LOW BAND EDGE BLOCK-20MHz-100%RB
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LTE band 4
OBW: 1RB-low_offset

® “RBW 5 kHz Marker 1
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OBW: 1RB-high_offset

® *RBW 5 kHz
“VBW 20 kHz
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LOW BAND EDGE BLOCK-20MHz-100%RB
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Date: 23.JAN.2017 04:49:22
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LTE band 5
OBW: 1RB-low_offset

® “RBW 5 kHz Marker 1
*VBW 20 kHz 15 E B

Ref 30 dBm *Att 25 dB SWT 300 ms 824 1F
o |rw
v 4 ME
:

RPN R T PUSIN WIS TR TP [P TS

Center 826.5 MHz 750 kHz/ spa

Date: 23.JAN.2017 01:12:37

LOW BAND EDGE BLOCK-1RB-low_offset

/E; *RBW 3 kHz Marker
*VBW 10 kHz -32 B

Ref 20 dBm *Att 20 dB SWT 560 ms 824.000000C I

=
1 RME
,

“&—"’*h.....

Center 824 MHz 500 kHz/ span 5

Date: 23.JAN.2017 01:13:20
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OBW: 1RB-high_offset

Re *Att 25 dB
3

£ 30 dBm

No. 117Z240029-GTEO3
Page 192 of 227

Center 844 MHz

Date: 23.JAN.2017 01:42:07

HIGH BAND EDGE BLOCK-1RB-high_offset

%

t 20 dB

T -
= |

I

Date: 23.JAN.2017 01:42:53
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LOW BAND EDGE BLOCK-10MHz-100%RB

® *RBW 100 kHz
*VBW 300 kHz

Ref 20 dBm *Att 20 dB SWT 2.5 ms 824.00

No. 117Z240029-GTEO3
Page 193 of 227

L. JE‘L et

1 RME
.

g

Center 824 MHz 500 kHz/

Date: 22.JAN.2017 22:49:28

HIGH BAND EDGE BLOCK-10MHz-100%RB

® *RBW 100 kHz
*VBW 300 kHz

Span 5 MHz

Ref 20 dBm *Att 20 dB SWT 2.5 ms 1F
20
WRJLMM T T
1 RMES r“\‘
,
2%

. e L L gisllp T o 2 4
. e aiy » it
spB

Center 849 MHz 500 kHz/

Date: 22.JAN.2017 22:51:13

Span 5 MHz
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LTE band 7
OBW: 1RB-low_offset

/E; *RBW 5 kHz Marker 1
*VBW 20 kHz 1 B
[ 8558 GE
E

me i

Ref 30 dBm *Att 25 dB SWT 300 ms 2 5 4

30 k
(.
.

b AT Nttty gt o oo

Center 2.5025 GHz 750 kHz/ Span 7.5 MHz

Date: 24.JAN.2017 21:35:02

LOW BAND EDGE BLOCK-1RB-low_offset

/E; *RBW 3 kHz Marker 1
*VBW 10 kHz -31.09 dB

Ref 20 dBm *Att 20 dB SWT 2.7 s

2.4 MHz/ Span 24 MHz

Date: 24.JAN.2017 21:35:48
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OBW: 1RB-high_offset

® *RBW 5 kHz
“VBW 20 kHz

No. 117Z240029-GTEO3
Page 195 of 227

Ref 30 dBm *Att 25 dB SWT 300 ms 4
30 8 K
M
"

st A el e od

Date: 23.JAN.2017 01:39:35
HIGH BAND EDGE BLOCK-1RB-high_offset
® * RBW 3 kHz
N [ |
= | i
y \ _

2.4 MHz/

Date: 23.JAN.2017 01:40:22

Span 24 MHz
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LOW BAND EDGE BLOCK-20MHz-100%RB

® *RBW 200 kHz Markerx
*VEBW 1 MHz —27.¢ B

Ref 20 dBm *Att 20 dB SWT 2.5 ms 2.499961538 GE

Center 2.5 GHz 2.4 MHz/ Span 24 MHz

Date: 22.JAN.2017 22:23:20

HIGH BAND EDGE BLOCK-20MHz-100%RB

® *RBW 200 kHz Markerx
*VEBW 1 MHz -2 3 dE

Ref 20 dBm *Att 20 dB SWT 2.5 ms

i -
4 g Pl e

Center 2.57 GHz 2.4 MHz/ Span 24 MHz

Date: 22.JAN.2017 22:24:05
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LTE band 12
OBW: 1RB-low_offset

*RBW 5 kHz

®

*VBW 20 kHz

No. 117Z240029-GTEO3
Page 197 of 227

Ref 30 dBm *Att 25 dB SWT 300 ms 1F
BN
. JJ \I
WA ot it s A bttt
»
Center 701.5 MHz 750 kHz/ Span MH
Date: 23.JAN.2017 01:17:52
LOW BAND EDGE BLOCK-1RB-low_offset
® *RBW 100 kHz
* VBW 300 kHz B
Ref 20 dBm *Att 20 dB SWT 2.5 ms 1F
° A
[ 2|

M—N—v—-—m\

gt b

Center 699 MHz 500 kHz/

Date: 23.JAN.2017 01:18:35

Span 5 MHz
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OBW: 1RB-high_offset

Z: *VBW 20 kHz
Re *Att 25 dB SWT 300 ms
3

I vV

f 30 dBm

Date: 23.JAN.2017 01:35:18

HIGH BAND EDGE BLOCK-1RB-high_offset

Page 198 of 227

& :
* VBW 30 kHz
Ref 2 dBm *Att 20 dB SWT 2.5 ms

20

T -
= |

|
L

|
oy
;

Lk
Pl londtul

Date: 23.JAN.2017 01:36:02
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LOW BAND EDGE BLOCK-10MHz-100%RB

%

Ref 20 dBm *Att 20 dB

*RBW 100 kHz

*VBW 300 kHz

SWT 2.5 ms

No. 117Z240029-GTEO3
Page 199 of 227

alp ¢ gt

A

Center 699 MHz

Date: 22.JAN.2017 22:52:29

500 kHz/

HIGH BAND EDGE BLOCK-10MHz-100%RB

%

* RBW

* VBW

Ref 20 dBm *Att 20 dB SWT

100 kHz
300 kHz
2.5 ms

Span 5 MHz

B
3
b

- WO

ATt va"‘ y

Center 716 MHz

Date: 22.JAN.2017 22:53:15

500 kHz/

Span 5 MHz
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LTE band 13
OBW: 1RB-low_offset

Z: *VBW 20 kHz
Re *Att 25 dB SWT 300 ms
3

£ 30 dBm
mr Hw
d4.70 aen BN
717 169385 Mr

Date: 22.JAN.2017 23:42:13

LOW BAND EDGE BLOCK-1RB-low_offset

& :
* VBW 0 kHz
Ref 2 dBm *Att 20 dB SWT 560 ms

20

Page 200 of 227

T -
= |

r—a

Center 777 MHz

Date: 22.JAN.2017 23:42:57
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OBW: 1RB-high_offset

® “RBW 5 kHz Marker 1
* VBW 20 kHz 16 3 B

Ref 30 dBm *Att 25 dB SWT 300 ms 48 1E

) .
-

L

Center 784.5 MHz 750 kHz/

Date: 23.JAN.2017 01:30:03

HIGH BAND EDGE BLOCK-1RB-high_offset

/E; *RBW 3 kHz Marker
*VBW 10 kHz -33.74 dsB

Ref 20 dBm *Att 20 dB SWT 560 ms I

=
1 RME
,

Center 787 MHz 500 kHz/ span 5 MHz

Date: 23.JAN.2017 01:30:47
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LOW BAND EDGE BLOCK-10MHz-100%RB

® *RBW 100 kHz Markerx
*VBW 300 kHz -1 5 dE

Ref 20 dBm *Att 20 dB SWT 2.5 ms 1F
20
N r [ 2|
1 RM|
. .lrf
[
. PP o
: L

-

L.

a0

Center 777 MHz 500 kHz/ Span 5 MHz

Date: 22.JAN.2017 22:44:07

HIGH BAND EDGE BLOCK-10MHz-100%RB

/E; *RBW 100 kHz Marker 1
*VBW 300 kHz -1 B

Ref 20 dBm *Att 20 dB SWT 2.5 ms 87.016025641 ME

:
et L . [ 2|
1 RM|
‘,{
L
m |
,
. M el e b cdpong
. gt
Center 787 MHz 500 kHz/ Span 5 MH

Date: 22.JAN.2017 22:44:52
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LTE band 25
OBW: 1RB-low_offset

Z: *VBW 20 kHz
Re *Att 25 dB SWT 300 ms
3

‘k

£ 30 dBm
mr Hw
.67 aen BN
502 365 GE

Center 1.8525 GHz

Date: 22.JAN.2017 04:32:48

LOW BAND EDGE BLOCK-1RB-low_offset

Page 203 of 227

® ) 2
* VBW 0 kHz
Ref 2 dBm *Att 20 dB SWT 560 ms

20

T -
= |

T =

Date: 22.JAN.2017 04:33:32
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OBW: 1RB-high_offset

Page 204 of 227

i * VBW 20 kHz
Ref 30 dBm *Att 25 dB SWT 100 ms
- -
-

Date: 22.JAN.2017 04:19:33

HIGH BAND EDGE BLOCK-1RB-high_offset

& :
* VBW 0 kHz
Ref 2 dBm *Att 20 dB SWT 560 ms
20
:

T -
= |

s =N
L=

Center 1.915 GHz

Date: 22.JAN.2017 04:20:16
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LOW BAND EDGE BLOCK-20MHz-100%RB

® *RBW 200 kHz Markerx
*VEBW 1 MHz -23.85 dE

Ref 20 dBm *Att 20 dB SWT 2.5 ms
20
L. “ ' A llnu|“
1 RMES
,
. Nﬂ ]
131 2a
I
[tk gl T Y |
N i 40 R
s
L oo
-80
Center 1.85 GHz 500 kHz/ Span 5 MHz

Date: 13.MAR.2017 13:58:31

HIGH BAND EDGE BLOCK-20MHz-100%RB

® *RBW 200 kHz Markerx
*VEBW 1 MHz -2 E

Ref 20 dBm *Att 20 dB SWT 2.5 ms

1 RMES
; N

[--30 :JT‘:_'IM s [J_l“]rl‘hf‘&-_[ ll ltﬂ‘ ﬂl ﬂﬁ de
3pB

=

Center 1.915 GHz 500 kHz/ span 5 MHz

Date: 13.MAR.2017 14:00:16
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LTE band 26
OBW: 1RB-low_offset

%

Ref

*RBW 5 kHz
* VBW 20 kHz

30 dBm SWT 300 ms

No. 117Z240029-GTEO3
Page 206 of 227

30

750 kHz/

Date: 22.JAN.2017 04:37:04

LOW BAND EDGE BLOCK-1RB-low_offset

%

*RBW 3 kHz

*VBW 10 kHz

n 7.5 MHz

Ref 20 dBm Att 20 dB SWT 560 ms 24 .
20
M1
1 Ryl
VIEW]
S J

%&m

r 824 MHz 500 kHz/

Date: 22.JAN.2017 04:37:48
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OBW: 1RB-high_offset

%

Ref 30 dBm

*Att 25 dB

No. 117Z240029-GTEO3
Page 207 of 227

*RBW 5 kHz x 1
* VBW 20 kHz

SWT 600 ms 848.4 1538¢

30 4.42
L - | |
8dfs . 2 34
;
\1,1:: ‘ B R
L,
i
B J \
o ~J¢'itﬂwkﬁmmmwu@w~kmmmmw WMAM
-6
Center 844 MHz 1.5 MHz/ Span 15 MHz
Date: 22.JAN.2017 04:08:36
HIGH BAND EDGE BLOCK-1RB-high_offset
® “RBW 3 kiz . |
*VBW 20 kHz
Ref 20 dBm *Att 20 dB SWT 560 ms
L, [ - |
&
21% ﬂ}
I3 \,%
V’h
L (I ¢
--60
Center 849 MHz 500 kHz/ Span 5 MH
Date: 22.JAN.2017 04:09:19
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LOW BAND EDGE BLOCK-15MHz-100%RB
® *RBW 100 kHz e 1

B /w\ T gt oA
2127 [)}'f

Center 824 MHz 500 kHz/ Span 5 MH
Date: 22.JAN.2017 04:05:59
HIGH BAND EDGE BLOCK-15MHz-100%RB
® “RBW 100 kHz
* VBW 300 kHz
Ref 20 dBm *Att 20 dB SWT 2.5 ms
L, =
. *M«wﬂwwm
=
51
W&M% ek il
F-60
Center 849 MHz 500 kHz/ Span 5 MHz

Date: 22.JAN.2017 04:06:44
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LTE band 30
OBW: 1RB-low_offset

%

*RBW 5 kHz
*VBW 20 kHz

No. 117Z240029-GTEO3
Page 209 of 227

1 E

Ref 30 dBm *Att 25 dB SWT 300 ms E
30 K
-2 T -
v Gi

308
M il Mgk
I

2

70
Center 2.30 GH 750 kHz/ Span MH
Date: 23.JAN.2017 02:21:29
LOW BAND EDGE BLOCK-1RB-low_offset
® *RBW 3 kHz
*VBW 30 kHz E
Ref -5 dBm Att 20 dB SWT 115 ms E
F-10
[~}
Y - [-2

Mﬁd. 99

F-100

Start 2.304 GHz

Date: 24.JAN.2017 23:26:46

100 kHz/

Stop 2.305 GHz
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/E; *RBW 1 MHz Marker 1 1
*VBW 10 MHz -41.6 B

Ref -5 dBm Att 20 dB SWT 2.5 ms 2.289846154 GE

[‘/

T
)
»

F-100

Start 2.288 GHz 1.6 MHz/ Stop 2.304 GHz

Date: 24.JAN.2017 23:24:37

A Camn 1 s
vew 10 ke

Ref 0 dBm Att 5 dB SWT 2 s

F-s —f

Foo hpe
YR . I

EEERPIATS e T e

(A1 o

F-sc

. 0B

Center 2.304 GHz 200 Kknz/ Span 2 Miz

Tx Channel

Bandwidth 1 MHz Power -35.04 dBm

Date: 21.FEB.2017 04:00:12
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OBW: 1RB-high_offset

/E; *RBW 5 kHz Marker 1
*VBW 20 kHz 1 5 dE
2 4603365 GE
oBW228.36538 E
i

Ref 30 dBm *Att 25 dB SWT 300 ms

308
-3
seleee/ Mo Sttt oty IJ_;W‘W Ww

Center 2.3125 GHz 750 kHz/ Span 7.5 MHz

Date: 23.JAN.2017 02:18:57

HIGH BAND EDGE BLOCK-1RB-high_offset

® *RBW 3 kHz Markerx
*VBW 30 kHz -3 3 dE

Ref 0 dBm Att 25 dB SWT 115 ms

[

[ ]
1 RM|

Start 2.315 GHz 100 kHz/ Stop 2.316 GHz

Date: 24.JAN.2017 23:10:42
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*RBW 1 MHz Ma er 1
*VBW 10 MHz - B
Ref -5 dBm Att 20 dB SWT 2.5 ms 8 4 Hz
= o
wor
\
. v
10 PR VT SPO0N T T NV R Atk ke
Log A e P 4
Lo
-° 3DB
Lo
oo
[F-100
Center 2.3405 GHz 4.9 MHz/ Span 49 MHz
Date: 24.JAN.2017 23:16:21
“RBW 1 kmz
Rer 0 anm Ace s an
-10
-2 [ » ]
Lo
Ry
-6 o TDF
i e
o
L, ket .meﬂﬂ%w
7 i
oo
L, 308
cemter 2.316 ons 200 kne/ [—
Tx Channel
Bandwidth 1 MHz -32.83 dBm
Date: 21.FEB.2017 04:01:04
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LOW BAND EDGE BLOCK-10MHz-100%RB

/E; *RBW 100 kHz Marker 1
*VBW 1 MHz -1 B

Ref 0 dBm Att 25 dB SWT 2.5 ms

L

Start 2.304 GHz 100 kHz/ Stop 2.305 GHz

Date: 24.JAN.2017 22:11:43

/E; *RBW 1 MHz Marker 1
*VBW 10 MHz - B

Ref -5 dBm Att 20 dB SWT 2.5 ms
>y |- /
/

I ———

'H‘\NM ToF
IV SN

4 et |

[F-100

Center 2.296 GHz 1.6 MHz/ Span 16 MHz

Date: 24.JAN.2017 22:15:29
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HIGH BAND EDGE BLOCK-10MHz-100%RB

/E; *RBW 100 kHz Marker 1
*VBW 1 MHz -16.09 dB

Ref 0 dBm Att 25 dB SWT 2.5 ms
[
. [ 2|
1 RMES
()
(TP S P ror
L AL al Koo ket AL et Mt e s dotitt Al e
¢ v et
|-ac
F-sc
o
3
-6
-7
F-o
100
Start 2.315 H 100 kHz/ Stop 2.316 GHz
Date: 24.JAN.2017 22:22:25
/E; *RBW 1 MHz Marke: 1
*VBW 10 MHz -1 C B
Ref -10 dBm Att 15 dB SWT 2.5 ms 2 6000C E

—

4.9 MHz/ Stop 2.365 GHz

Date: 25.JAN.2017 04:46:23
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LTE band 41
OBW: 1RB-low_offset

*RBW 5 kHz Marker 1
*VBW 20 kHz

®

B
Ref 30 dBm *Att 25 dB SWT 300 ms E
30 KE

Lo | - |
T i

]
. I - .
it i el Ul Aot e

Center 2.4985 GHz 750 kHz/ Span 7.5 MHz

Date: 22.JAN.2017 05:04:45

LOW BAND EDGE BLOCK-1RB-low_offset

® *RBW 3 kHz Marker
*VBW 20 kHz -35.09 dE

Ref 20 dBm *Att 20 dB SWT 2.7 s 2.4960000C E

Center 2.496 GHz 2.4 MHz/ Span 24 MHz

Date: 22.JAN.2017 05:05:32
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OBW: 1RB-high_offset

® “RBW 5 kHz Marker 1
* VBW 20 kHz 1 3 € B

Ref 30 dBm *Att 25 dB SWT 300 ms
B ]
ME E
L5 l[hﬂiﬁlﬂ
Center 2.68 GH 750 kHz/ Span MH

Date: 22.JAN.2017 04:30:13

HIGH BAND EDGE BLOCK-1RB-high_offset

/E; *RBW 3 kHz Marker
*VBW 20 kHz -38.¢ B

Ref 20 dBm *Att 20 dB SWT 2.7 s

T
—_—
——

AP T YT YT RTINS ST FEYON

2.4 MHz/ Span 24 MHz

Date: 22.JAN.2017 04:30:59
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LOW BAND EDGE BLOCK-20MHz-100%RB

® *RBW 200 kHz Markerx
*VEBW 1 MHz -20.19 dE

Ref 20 dBm *Att 20 dB SWT 2.5 ms

E_L
==

d

Center 2.496 GHz 2.4 MHz/ Span 24 MHz

Date: 22.JAN.2017 03:58:50

HIGH BAND EDGE BLOCK-20MHz-100%RB

® *RBW 200 kHz Markerx
*VEBW 1 MHz -2 E

Ref 20 dBm *Att 20 dB SWT 2.5 ms E & 3076 E
20
}
oA A
1 rvfd ¥ gl
;
Center 2.69 GHz 2.4 MHz/ Span 24 MHz

Date: 22.JAN.2017 03:59:35
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A.7 CONDUCTED SPURIOUS EMISSION

A.7.1 Measurement Method

The following steps outline the procedure used to measure the conducted emissions from the

EUT.

1. Determine frequency range for measurements: From CFR 2.1057 the spectrum should be
investigated from the lowest radio frequency generated in the equipment up to at least the
10th harmonic of the carrier frequency. For the mobile station equipment tested, this equates
to a frequency range of 13 MHz to 9 GHz, data taken from 10 MHz to 25 GHz.

2. Determine EUT transmit frequencies: below outlines the band edge frequencies pertinent to
conducted emissions testing.

3. The number of sweep points of spectrum analyzer is set to 30001 which is greater than
span/RBW.

A. 7.2 Measurement Limit

Part 22.917, Part 24.238 and Part 27.53(h) specify that 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.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43
+ 10 log (P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the
specified minimum attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a
limit of -13 dBm. At 0.001 W (0 dBm) the minimum attenuation is 13 dB, which again yields a limit
of -13 dBm. In this way a translation of the specification from relative to absolute terms is carried
out.

Part 27.53(m)(4) specifies for mobile digital stations, the attenuation factor shall be not less than
40 + 10 log (P) dB on all frequencies between the channel edge and 5 megahertz from the
channel edge, 43 + 10 log (P) dB on all frequencies between 5 megahertz and X megahertz from
the channel edge, and 55 + 10 log (P) dB on all frequencies more than X megahertz from the
channel edge, where X is the greater of 6 megahertz or the actual emission bandwidth as defined
in paragraph (m)(6) of this section. In addition, the attenuation factor shall not be less that 43 + 10
log (P) dB on all frequencies between 2490.5 MHz and 2496 MHz and 55 + 10 log (P) dB at or
below 2490.5 MHz. Mobile Satellite Service licensees operating on frequencies below 2495 MHz
may also submit a documented interference complaint against BRS licensees operating on
channel BRS Channel 1 on the same terms and conditions as adjacent channel BRS or EBS
licensees.

Part 27.53(a) states for mobile and portable stations operating in the 2305-2315 MHz and
2350-2360 MHz bands: By a factor of not less than: 43 +10 log (P) dB on all frequencies between
2305 and 2320 MHz and on all frequencies between 2345 and 2360 MHz that are outside the
licensed band(s) of operation, not less than 55 + 10 log (P) dB on all frequencies between 2320
and 2324 MHz and on all frequencies between 2341 and 2345 MHz, not less than 61 + 10 log (P)
dB on all frequencies between 2324 and 2328 MHz and on all frequencies between 2337 and
2341 MHz, and not less than 67 + 10 log (P) dB onall frequencies between 2328 and 2337MHz;
By a factor of not less than 43 + 10 log (P) dB on all frequencies between 2300 and 2305 MHz, 55
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+ 10 log (P) dB on all frequencies between 2296 and 2300MHz, 61 + 10 log (P) dB on all
frequencies between 2292 and 2296 MHz, 67 + 10 log (P) dB on all frequencies between 2288
and 2292 MHz, and 70 + 10 log (P) dB below 2288 MHz; By a factor of not less than 43 + 10 log (P)
dB on all frequencies between 2360 and 2365 MHz, and not less than 70 + 10 log (P) dB above

2365 MHz.
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A. 7.3 Measurement result
Only worst case result is given below

LTE band 2: 30MHz — 20GHz
Spurious emission limit —13dBm.

/E; “RBW 1 MHz Marker
*VEW 3 MHz 26.° Br

Ref 5 ldBm Att 30 dB SWT 125 ms 84993266 Hz

Start 30 MHz 1.997 GHz/ Stop 20 GHz

Date: 23.JAN.2017 02:09:50

LTE band 4: 30MHz — 20GHz
Spurious emission limit —13dBm.

/E; “RBW 1 MHz Marker
*VEW 3 MHz 25 Br

Ref 51dBm Att 30 dB SWT 125 ms Hz
I 3DB
Start 30 MHz 1.997 GHz/ Stop 20 GHz

Date: 23.JAN.2017 04:51:04
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LTE band 5: 30MHz — 10GHz
Spurious emission limit —13dBm.

® “RBW 1 MHz Marke:
~VBW 3 MHz 25.46 amr
Gon ccaccccs e

Att 30 dB SWT 125 ms

Ref 5L dBm
e
I 3DB
-8
Stop 10 GHz

Start 30 MHz 997 MHz/

Date: 23.JAN.2017 01:53:23

LTE band 7: 30MHz — 26GHz
Spurious emission limit —13dBm.

® “RBW 1 MHz Marke:
~VBW 3 MHz -25.21 der
2.522435667 GHz

Ref -12 dBm Att 15 dB SWT 150 ms

F-100

F-110
Center 13.015 GHz 2.597 GHz/ span 25.97 GHz

Date: 24.JAN.2017 22:01:15

©Copyright. All rights reserved by CTTL.



No. 117Z40029-GTEO03
7 Page 222 of 227

(||IEII||!

LTE band 12: 30MHz — 10GHz
Spurious emission limit —13dBm.

/E; “RBW 1 MHz Marker
*VEW 3 MHz 25.13 dBr
o 93333 1H 2

Att 30 dB SWT 125 ms

Start 30 MHz 997 MHz/ Stop 10 GHz

Date: 23.JAN.2017 02:10:45

LTE band 13: 30MHz — 10GHz
Spurious emission limit —13dBm.

@ «“RBW 1 MHz Marker 1
* VBW 3 MHz 26.

Ref 5 dBm Att 30 dB SWT 125 ms

Start 30 MHz 997 MHz/ Stop 10 GHz

Date: 23.JAN.2017 01:52:28
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LTE band 25: 30MHz — 20GHz
Spurious emission limit —13dBm.

%

Ref 5 WBm Att 30 dB

“RBW 1 MHz Marke:
*VEW 3 MHz
SWT 125 ms

No. 117Z40029-GTEO3
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Start 30 MHz

Date: 22.JAN.2017 03:38:02

LTE band 26: 30MHz — 10GHz
Spurious emission limit —13dBm.

%

1.997 GHz/

*RBW 1 MHz

*VBW 3 MHz

Stop 20 GHz

Ref 5l dBm Att 30 dB SWT 125 ms
[
MR
viEw)
I--20

Start 30 MHz

Date: 22.JAN.2017 03:41:50

997 MHz/

Stop 10 GHz

©Copyright. All rights reserved by CTTL.
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LTE band 30: 30MHz — 24GHz
Spurious emission limit —40dBm.

/E; “RBW 1 MHz Marker
*VBW 10 MHz

No. 117Z240029-GTEO3
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Ref -20LdBm Att 5 dB SWT 140 ms
20
-3
1 Ry

-100

F-110

Start 30 MHz 2.397 GHz/

Date: 25.JAN.2017 04:17:01

LTE band 41: 30MHz — 26GHz
Spurious emission limit —13dBm.

/E; “RBW 1 MHz Marker
*VEW 3 MHz

Stop 24 GHz

Ref -12l dBm Att 15 dB SWT 150 ms
-2
25DBM
.
-10 t
F-sc
-0
F-100
F-110

Start 30 MHz 2.597 GHz/

Date: 24.JAN.2017 21:38:50

Stop 26 GHz

©Copyright. All rights reserved by CTTL.
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A.8 PEAK-TO-AVERAGE POWER RATIO

Reference

FCC: CFR Part 24.232 (d), 27.50(a)

The peak-to-average power ratio (PAPR) of the transmitter output power must not exceed 13 dB.
The PAPR measurements should be made using either an instrument with complementary
cumulative distribution function (CCDF) capabilities to determine that PAPR will not exceed 13 dB
for more than 0.1 percent of the time or other Commission approved procedure. The measurement
must be performed using a signal corresponding to the highest PAPR expected during periods of
continuous transmission.

According to KDB 971168 5.7.1:

a)Refer to instrument’s analyzer instruction manual for details on how to use the power
statistics/CCDF function;

b) Set resolution/measurement bandwidth = signal’ s occupied bandwidth;

c) Set the number of counts to a value that stabilizes the measured CCDF curve;

d) Set the measurement interval to 1 ms

e)Record the maximum PAPR level associated with a probability of 0.1%

A.8.1 Measurement limit
not exceed 13 dB

A.8.2 Measurement results

LTE band 2, 20MHz

Frequency(MHZz) PAPR(dB)

QPSK 16QAM
6.67 7.18

1860.0

LTE band 4, 20MHz
Frequency(MHz) PAPR(dB)

QPSK 16QAM
6.92 7.53

1745.0

LTE band 7, 20MHz

Frequency(MHz) PAPR(dB)

QPSK 16QAM
6.96 7.40

2510.0

LTE band 12,10MHz

Frequency(MHZz) PAPR(dB)

QPSK 16QAM
5.38 6.28

707.5

©Copyright. All rights reserved by CTTL.
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LTE band 13,10MHz
Frequency(MHz) PAPR(dB)
PSK 16QAM
782.0 Q Q
5.35 6.35
LTE band 25, 20MHz
Frequency(MHz) PAPR(dB)
PSK 16QAM
1860.0 Q Q
6.83 7.34
LTE band 30,10MHz
Frequency(MHz) PAPR(dB)
PSK 16QAM

2310.0 Q Q

5.93 6.76
LTE band 41, 5MHz
Frequency(MHZz) PAPR(dB)
PSK 16QAM
2680.0 Q Q
7.24 8.14

©Copyright. All rights reserved by CTTL.
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China National Accreditation Service for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE
(Registration No. CNAS L0570 )

Telecommunication Technology Labs,
Academy of Telecommunication Research, MIIT
No.52, Huayuan North Road, Haidian District, Beijing, China
No.51, Xueyuan Road, Haidian District, Beijing, China
TCL International E City. No. 1001 Zhongshanyuan Road, Nanshan

District, Shenzhen, Guangdong Province

is accredited in accordance with ISO/IEC 17025:2005 General Requirements

for the Competence of Testing and Calibration Laboratories(CNAS-CLO1
Accreditation Criteria for the Competence of Testing and Calibration
Laboratories) for the competence to undertake testing and calibration service as
described in the schedule attached to this certificate.

The scope of accreditation is detailed in the attached schedule bearing the
same registration number as above. The schedule form an integral part of this
certificate.

Date of Issue: 2015-11-13
Date of Expiry: 2017-06-19
Date of Initial Accreditation: 1998-07-03

[?
Signed on behalf of China National Accreditation Service for Conformity Assessment R fj’

China National Accreditation Service for Conformity Assessment(CNAS) is authorized by Certification and Accreditation
Administration of the People’ s Republic of China (CNCA) to operate the national accreditation schemes for conformity
assessment. CNAS is a signatory of the International Laboratory Accreditation Cooperation Mutual Recognition Arrangement
(ILAC MRA) and the Asia Pacific Laboratory Accreditation Cooperation Mutual Recognition Arrangement (APLAC MRA).
The validity of the certificate can be checked on CNAS website at http://www.cnas.org.cn/english/find: ditedbody/index.shtml

***END OF REPORT***
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