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LTE band 2, 15MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1880.0 Q Q
14783.654 14711.538
L en
L {'WVWQ%MM\
M), i
:"‘N %\‘W‘% '
M
LTE band 2, 15MHz Bandwidth, QPSK (-26dBc BW)
@ ‘-RBW 200 kHz
L en
L. jmﬂw%m_}
Tl i
i i
i
LTE band 2, 15MHz Bandwidth, 16QAM (-26dBc BW)
East China Institute of Telecommunications Page Number : 80 of 128
TEL: +86 21 63843300 FAX: +86 21 63843301 Report Issued Date :Jun.22, 2017




G

ecIT RF Test Report Report No.: 117D00058-LTE

LTE band 2, 20MHz (-26dBc)
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LTE band 4, 15MHz (-26dBc)
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LTE band 4, 20MHz (-26dBc)
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LTE band 5, 1.4MHz (-26dBc)
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LTE band 5, 3MHz (-26dBc)
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LTE band 5, 5MHz (-26dBc)
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LTE band 5, 10MHz (-26dBc)
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LTE band 7, 5MHz (-26dBc)
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LTE band 7, 10MHz (-26dBc)
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LTE band 7, 15MHz (-26dBc)
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LTE band 7, 20MHz (-26dBc)
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LTE band 12, 1.4MHz (-26dBc)
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LTE band 12, 3MHz (-26dBc)
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LTE band 12, 5MHz (-26dBc)
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LTE band 12, 10MHz (-26dBc)
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LTE band 13, 5MHz (-26dBc)
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LTE band 13, 10MHz (-26dBc)
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LTE band 13, 10MHz Bandwidth, 16QAM (-26dBc BW)
Note: measurement uncertainty for this test item is 60.80Hz, k = 2.
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ANNEX A.6. BAND EDGE COMPLIANCE

Reference
FCC: CFR Part 22.917(b),24.238(a), 27.53(g),27.53(h), 27.53(m)

A.6.1 Measurement limit

Part 22.917(b),24.238(a), 27.53(g),27.53(h), 27.53(m) 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 0 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.
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A.6.2 Measurement result

Only worst case result is given below
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LTE band 4
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LOW BAND EDGE BLOCK-20MHz-100%RB

® *REW 200 kHz
“VBW 1 MHz

Ref 20 dBEm Att 20 dB SWT 2.5 ms

20 Offget 6. dB
L. L 'l.l ol b M mh]l'.!

= /
A

m

Center 1.71 GHz 500 kHz/ Span 5 MHz

Date: 2.JUN.2017 16:15:08

HIGH BAND EDGE BLOCK-20MHz-100%RB

® *REW 200 kHz
“VBW 1 MHz

Ref 20 dBm Attt 20 de EWT 2.5 ms
ff3e 6. B
T RTT OY TN oV 1y =
L e ™
1 RMEY
== |
i H"‘wﬁ
- "MMW
L PY VY TEIRIN Y TSUIEIY BT
—-40
Center 1.755 GHz 500 kHz/ Span 5 MHz

Date: 2.JUN.2017 16:16:40
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LTE band 5
OBW: 1RB-low_offset

® *REW 5 kHz Marker 1 [T1
*VBW 20 kHz -46 dBm

Ref 13.5 dBm *Att 25 4B SWT 600 ms 4,264423077 MHz

1T S
aE

N

LN

LN
_ ¥

T
i i N R P

Date: 1.JAN.2003 02:33:00

LOW BAND EDGE BLOCK-1RB-low_offset

® *REW 3 kHz Marker 1 [T1
*VBW 10 kHz ABm

Ref 20 dBm *AtL 20 de SWT SE0 ms 4.0 ooo MHz
L =
== |
L, J l
51 -13 em [

F
1tk\

Center 824 MHz 500 kHz/ Span 5 MHz

Date: 1.JAN.2003 02:34:54
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OBW: 1RB-high_offset
L »\'"Lm,’H W\‘\
P T AT Y
HIGH BAND EDGE BLOCK-1RB-high_offset
Lo [ 2]
=| W
N
I [\
i
N
, - ",

Center €49 MHz

Date: 1.JAN.2003 02:38:53

00 kHz/

Span 5 MHz
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LOW BAND EDGE BLOCK-QPSK-10MHz-100%RB

® *REW 100 kHz Marker 1 [T1
*VBW 300 kHz 23.31 dBm

Ref 20 dEm *ALL 20 de SWT 2.5 ms 4.0 0odg MHz

Fio [ ]
MWWW
==

L f'ﬂ

1 L IJJ‘I
[y R WW\M
so8

-40

F-70

Center 824 MHz 500 kHz/ Span & MHz
Date: 1.JAN.2003 02:43:22

HIGH BAND EDGE BLOCK-QPSK-10MHz-100%RB

® *REW 100 kHz Marker 1 [T1
*VBW 300 kHz 22 .34 dBm

Ref 20 dBEm *Att 20 dB SWT 2.5 ms 49.0 MHz
Lo =

== |, \
- 1 . ‘l.‘
I *m%
. M“W\WWVW%W
F-40
Center 849 MHz 500 kHz/ Span 5 MHz

Date: 1.JAN.Z2003 02:44:23
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LTE band 7
OBW: 1RB-low_offset

@

:

== |

LOW BAND EDGE BLOCK-1RB-low_offset

® *REW 5 kHz
]
|
B |
It
(Y i \WM
" ot M,
W\d‘ N
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OBW: 1RB-high_offset

&
Ref 30 dBm

—
[ ]
——

WYL

)

€| |

HIGH BAND EDGE BLOCK-1RB-high_offset

® *RBW 3 kHz
]

m
B |
I

v e !

Wl " \\

Wi, o
ity agy
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LOW BAND EDGE BLOCK-20MHz-100%RB

® *REW 200 kHz
“VBW 1 MHz

Ref 20 dBEm Att 20 dB SWT 2.5 ms

| orefer 7 e WMB
wv]

m

Center 2.5 GHz 500 kHz/ Span 5 MHz

Date: 3.FEB.2003 19:19:08

HIGH BAND EDGE BLOCK-20MHz-100%RB

® *REW 200 kHz
“VBW 1 MHz

Ref 20 dEm Att 20 dB EWT 2.5 ms
20 Offget 7 B
by pustbl,, =
R

N \1‘\“‘4‘4,

MWMMMWM
--40
Center 2.57 GHz 500 kHz/ Span 5 MHz

Date: 3.FEB.2003 19:20:42
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LTE band 12
OBW: 1RB-low_offset

/E; *REW 5 kHz Marker 1 [T1
*VBW 20 kHz .31 dBm
Ref 30 dBm ALt 25 dB SWT &0C ms 699.216346154 MHz
p TL
E ENE
enp |2 07
== |, ﬂ
MH
-10 j%
/ apB
B j H{\
7 {u .“ W\u
Center 704 MHz 1.5 MHz/ Span 15 MHz

Date: 1.JAN.2003 02:47:04

LOW BAND EDGE BLOCK-1RB-low_offset

® *REW 3 kHz Marker 1 [T1

*VBW 10 kHz 26. 1Em

N -
i ™

L L

I [ A

L h

1

S
L - ’N\N

Center 6%% MHz 00 kHz/ Span 5 MHz

Date: 1.JAN.Z2003 02:48:25
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OBW: 1RB-high_offset

® *REW 5 kHz Marker 1 [T1
*VBW 20 kHz - ABm

Ref 30 dEm *Att 25 4B SWT 600 ms 715.8076G92308 MHZ

Z0

B / kl
W
Center 711 MHz 1.5 MHz/ Span 15 MHz

Date: 1.JAN.2003 02:50:21

HIGH BAND EDGE BLOCK-1RB-high_offset

® *REW 3 kHz Marker 1 [T1
*VBW 10 kHz 29 ¢ ABm

Ref 20 dBm *AtL 20 de SWT SE0 ms 7l6.0 ooo MHz
L =
== |

wﬁHMm

Center 716 MHz 500 kHz/ Span 5 MHz

Date: 1.JAN.2003 02:51:35
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LOW BAND EDGE

@

Dat

BLOCK-10MHz-100%RB

*REW 100 kHz Marker 1 [T1
*VBW 300 kHz 20,16 dAFm
Ref 20 dBm *AtL 20 de SWT 2.5 ms 692.0 ooo MHz
Lio [ 2|
A A AW Y
1o
ol 12 fem ‘w
F-20
VWn4,4ﬂ¢)“Mvﬂkjkﬂw”uuﬁMbfJ“ﬂf*A“f“mk“J‘J““wdmﬂwiw
soB
-a0
F-70
Center 6%9% MHz 500 kHz/ Span 5 MHz

e: 1.JAN.2003 02:53:25

HIGH BAND EDGE BLOCK-10MHz-100%RB

@

+*REW 100 kHz Marker 1 [T1
*VEW 300 KHz 23.97 dEm
Ref 20 dEm *Att 20 QB SWT 2.5 ms 716.000000000 MHz
Lio [~
WWM
F-1
1 £ \WL\
| “”thJ‘*A«fm,m\m/)Lwﬂ N
T
08
F-40
Center 715 MHz 00 kHz/ Span 5 MHz

e: 1.JAN.2003 02:54:11
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LTE band 13
OBW: 1RB-low_offset

® *REW 5 kHz Marker 1 [T1
*VBW 20 kHz 1. 1Em

Ref 30 dBm *AtL 25 de SWT ©00 ms 777.29846153E8 MHz
Temy TL ©
Lo IR ]
L21le3441 H.
. S
== |,

Center 782 MHz 1.5 MHz/ Span 15 MHz

LOW BAND EDGE BLOCK-1RB-low_offset

® *REW 5 kHz Marker 1 [T1
*VBW 20 kHz 26.75 dBm

Ref 20 dEm *Att 20 4B SWT 200 ms 777.0 000 MHz

= [

Al

Center 777 MHz 500 kHz/ Span 5 MHz

Date: 1.JAN.2003 02:58:56
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® *REW 10 kHz Marker 1 [T1
*VBW 100 KHz . 1Em

Ref 20 dBm ALt 20 dB SWT 120 ms T64.557652308 MHz
L. =]
==
[-10
. apB
-40
v
b bt Lok VI A PPY AT Motk Ak IVIPIRY IPPIS I TTTI |
Jgn v W Aok L
2 763 MHz 1.2 MH to; MH
Date: 1.JAN.2003 03:00:26

OBW: 1RB-high_offset

® *REW 5 kHz Marker 1 [T1
*VBW 20 kHz 1Bm

Ref 30 dBm *AtL 25 de SWT ©00 ms TEG.615334615 MHz
Temy TL
Lo 11|
2.542269231 MHz
o |2
== |, 5

Center 782 MHz 1.5 MHz/ Span 15 MHz

Date: 1.JAN.Z2003 02:03:36

HIGH BAND EDGE BLOCK-1RB-high_offset
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® *REW 3 kHz
*VBW 10 MHz

Ref 20 dBm *AtL 20 de SWT SE0 ms Hz
Lo =
== |

L, J Ll

1 LET \
L. f

/

-4

MMMMM

Center 787 MHz 500 kHz/

Date: 1.JAN.2003 02:05:1B

® *REW 10 kHMz
*VBW 100 kHz

Span 5 MHz

Ref 20 dBm *AtL 20 de SWT 120 ms Hz
L =
=

=10
-2

1 - 3pB
F-40
F-50

v
1 I PR

U R LSNY Y BT g T N R R T | e

Start 793 MHz 1.2 MHz/ Stop 805 MHz

Date: 1.JAN.2003 02:08:25
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LOW BAND EDGE BLOCK-QPSK-10MHz-100%RB

® *RBW 100 kHz
*VBW 300 kHz

Ref 20 dBm *Att 20 4B SWT 2.5 ms

" MM,NAM[M‘JW

- -
F-50 M“/\

-7

Center 777 MHz 500 kHz/ Span 5 MHz

Date: 2.JUN.2017 17:45:07

® *REW 10 kHz Marker 1 [T1 ]
*VEW 100 kHz € LB

Ref 20 dBm *AtL 20 dB SWT 120 ms 774.63481538% MHz
L. ]

== |
-10

- ape

F-40
e T e e e e L stk
Start 763 MHz 1.2 MH=z/ Stop 775 MHz

Date: 2.JUN.2017 17:50:22
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HIGH BAND EDGE BLOCK-QPSK-10MHz-100%RB

® *RBW 100 kHz
*VBW 300 kHz

Ref 20 dEm *atc 20 dB SWT 2.5 ms

Lio [ ]
M{Mm‘mm\
=== |

L. \

1 . k\\
L. Au
MMW"’M o

F-40

F-s0

-7

Center 787 MHz 500 kHz/ Span 5 MHz

Date: 2.JUN.Z2017 17:47:1B

® *REW 10 kHz Marker 1 [T1 ]
*VEW 100 kHz 26 dBm

Ref 20 dBm *ALL 20 dB SWT 120 ms T83.119358461% MHz
L ]
== |
-10
S anB
-40
,fu.u Ael P PR | ) i 4 1 y Il 1 L
i el S T A AR I AT o
Start 793 MHz 1.2 MHz/ Etop 805 MHz
Date: 2.JUN.2017 17:51:02
NOTE: measurement uncertainty for this test item is U =0.75dB, k =2
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ANNEX A.7.  CONDUCTED SPURIOUS EMISSION

Reference

FCC: CFR Part 22.917(b),24.238(a), 27.53(g),27.53(h), 27.53(m)

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(b),24.238(a), 27.53(g),27.53(h), 27.53(m) 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.

Measurement Uncertainty:

Frequency Range Uncertainty
30MHz< f <2GHz 0.63
2GHz= f <3.6GHz 0.82
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3.6GHz= f <8GHz 1.55
8GHz< f <20GHz 1.86
20GHz= f <22GHz 1.90
22GHz= f <26GHz 2.20
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A. 7.3 Measurement result

Only worst case result is given below

® *REW 1 MHz
“VBW 3 MHz

Ref 5 dBm Att 20 dB SEWT 125 ms
ocedfer 5 B I
1 PR e
|--40
-5

Start 30 MHz 1.997 GHz/ Stop 20 GHz
Date: 22.JAN.Z003 15:58:5¢€

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

® *REW 1 MHz
“VBW 3 MHz

Ref 51dBm Att 20 dB EWT 125 ms
oeffer 5 d8 I
1 PR
=
-

Start 30 MHz 1.997 GHz/ Stop 20 GHz

Date: 22.JAN.Z003 15:59:43

LTE band 4: 30MHz — 20GHz
Spurious emission limit —13dBm.
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@ *REW 1 MHz
“VBW 3 MHz

Refl 5 dBm Att 20 dB EWT 125 ms
Of e B I
1 PR
=
-4
-5
Start 30 MHz 1.997 GHz/ Stop 20 GHz

Date: 22.JAN.Z003 16:38:54

LTE band 5: 30MHz — 10GHz

Spurious emission limit —13dBm.

® *REW 1 MHz Marker 1 [T1 |
*VBW 3 MHz 14.99 dEm

Ref 5 HBm *RAtt 30 dB SWT 150 ms 2.502504539 GHz

-0
o

Start 30 MHz 2.597 GHz/ Steop 26 GHz

Date: 2.JUN.2017 19:10:31

LTE band 7: 30MHz — 26GHz
Spurious emission limit —13dBm.
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® *RBW 1 MHz Marker 1
“VBW 3 MHz
Ref 5 dBm Att 20 dB SWT 125 ms -

oeefer 5 e I
I“
1 PR
L-ab

Start 30 MHz 1.997 GHz/ Stop 20 GHz

Date: 3.FEB.2003 18:50:55

LTE band 12: 30MHz — 10GHz
Spurious emission limit —13dBm.
® * RBW /1 MHz

Refl 5 dBm Att 20 dB SWT 125 ms

oeefer 5 dB I

]

Start 30 MHz 1.997 GHz/ Stop 20 GHz

Date: 22.JAN.Z003 16:48:52

LTE band 13: 30MHz — 10GHz
Spurious emission limit —13dBm.
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ANNEX 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 v02r02 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
4.97 6.31

1880.0

LTE band 4, 20MHz

Frequency(MHz) PAPR(dB)

QPSK 16QAM
5 6.51

17325

LTE band 5, 10MHz

Frequency(MHz) PAPR(dB)

QPSK 16QAM
5.38 6.31

836.5

LTE band 7, 20MHz

Frequency(MHZz) PAPR(dB)
PSK 16QAM
2535.0 Q Q
4.94 6.31
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LTE band 12, 10MHz

Frequency(MHz) PAPR(dB)

QPSK 16QAM
4.39 5.35

707.5

LTE band 13, 10MHz
Frequency(MHZz) PAPR(dB)

QPSK 16QAM
5.19 6.03

782.0

ANNEX A.9. RECEIVER RADIATION EMISSION

A.9.1 Method of Measurement

The EUT is placed on a 80cm height non-conductive table locating on the center of turntable.
From 30MHz-1GHz, the measurement distance is 10m. For frequency range above 1GHz, the
measurement distance is 3m.

The EUT is measured with travel charger and the operating mode is idle without CMW500’s
signaling.

A. 9.2 Measurement results

100T
Q0T
80T
70T
60T
50T |-

40

Level in dBI/m

30T

20T

t t —t— t t t t t —t— !
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

Idle Mode: 30MHz-1GHz
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100T
90T
80T
L ECC!Part 15 _Peak
70T
g 60T €¥3$
= 4 ECC Part 15 Avafet
E 501 3 - L4
R %
s 40-: s ¢
301
20T
10T
0 f f f f —t——— i
1G 2G 3G 4G 5G 6 8 12.75G
Frequency in Hz
Idle Mode: 1GHz-12.75GHz
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ANNEX B. Deviations from Prescribed Test Methods

No deviation from Prescribed Test Methods.

**********E n d O F R ep 0 rt**********
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