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LTE band 66/4 (20 Mk)
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LTE band 26/5_Part 22 (15 M)

Spectrum 3 @W n:]:l
Ref Level 20.00 dem @ RBW 1 MHz
o AL 30 de SWT 32.1 ms & VBW 3 MHz Mode Swesp
TOF
[@1Rm Max
m2[1] 20.98 dBm)|
6.978299 GHz,
10 dBm Mi[1] 26.22 dBm)|
B838.529 MH2|
od
-10 dBm
D1 -13.000 démr
e
20 dBm
40
S0d
£0d
70
Start 9.0 kH. 32001 pt Stop 0.0 GH
a iz s — o z
R | teasuring...  @ERRRRAND W0 oarr 7
Spectrum 3 @W 2
Ref Level 20.00 d8m & RBW 1 MHz
o At 30dE SWT 32.1ms @ VBW 3MHz  Mode Swesp
TOF
(@ TRm Max
m2[1] 21.04 dBm)
6.909679 GHz|
10 dBm M1[1] 26.69 dBm|
848.369 MHZ|
o d
-10 dBm-
01 -13.000 den
-
-20 dbm
-40 dbm
-50 dBm
60 db
70 dBm
Start 9.0 kHz 32001 pts Stop 9.0 GHz
R | Measuring...  MURRRRNAD W0 w7

RTT7081-02(2020.10.05)(0) A4(210 mm x 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

Report Number: F690501-RF-RTL004925 Page: 117 of 214

LTE band 7 (20 M)
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LTE band 12/17 (10 Mk)
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LTE band 13 (10 Mi)
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LTE band 71 (10 Mi)
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7. Band Edge and Emission Mask
7.1. Limit

FCC
- 822.917(a), 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 + 10log(P) dB.

- 824.238(a), 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.

- 827.53(c)(2), on any frequency outside the 776-788 M 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.

- 827.53(c)(4), on all frequencies between 763-775 M and 793-805 Mz, by a factor not less than 65 + 10 log
(P) dB ina 6.25 kiz band segment, for mobile and portable stations;

- 827.53(qg), the power of any emission outside a 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, by at
least 43 + 10 log (P) dB.

- §27.53(h)(1), for operations in the 1 695-1 710 M, 1 710-1 755 M, 1 755-1 780 Miz, 1 915-1 920 M,

1 995-2 000 Miz, 2 000-2 020 Mz, 2 110-2 155 Miz, 2 155-2 180 Mz, and 2 180-2 200 bands, the power of any
emission outside a licensee's frequency block shall be attenuated below the transmitter power (P) in watts by
at least 43 + 10 logio (P) dB.

- 8§27.53(m)(4), for mobile digital stations, the attenuation factor shall be not less than 40 + 10 logio (P) dB
on all frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 logio (P) dB
on all frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 logio (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 logio (P) dB on all frequencies between 2 490.5 Mz and 2 496 M and
55 + 10 logio (P) dB at or below 2 490.5 M. Mobile Satellite Service licensees operating on frequencies
below 2 495 M 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.

- 890.691(a), out-of-band emission requirement shall apply only to the “outer” channels included in an EA
license and to spectrum adjacent to interior channels used by incumbent licensees. The emission limits are
as follows:

(1) For any frequency removed from the EA licensee's frequency block by up to and including 37.5 K, the
power of any emission shall be attenuated below the transmitter power (P) in watts by at least 116 Log1o (f/
6.1) decibels or 50 + 10 Log1o (P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the
frequency removed from the center of the outer channel in the block in kilohertz and where f is greater than
12.5 K.

(2) For any frequency removed from the EA licensee's frequency block greater than 37.5 ki, the power of
any emission shall be attenuated below the transmitter power (P) in watts by at least 43 + 10 Logio (P)
decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the
center of the outer channel in the block in kilohertz and where f is greater than 37.5 K.
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IC

- RSS-130 Issue 2

4.7.1, the unwanted emissions in any 100 Kz bandwidth on any frequency outside the low frequency edge
and the high frequency edge of each frequency block range(s), shall be attenuated below the transmitter
power, P (dB W), by at least 43 + 10 logio p (watts), dB. However, in the 100 kiz band immediately outside of
the equipment’s frequency block range, a resolution bandwidth of 30 klz may be employed.

4.7.2, In addition to the limit outlined in section 4.7.1 above, equipment operating in the frequency bands
746-756 Mz and 777-787 ME shall also comply with the following restrictions:

a) The power of any unwanted emissions in any 6.25 kiz bandwidth for all frequencies between 763-775 M
and 793-806 Mz shall be attenuated below the transmitter power, P (dB W), by at least:

(i) 76 + 10 log10 p (watts), dB, for base and fixed equipment, and
(i) 65 + 10 log10 p (watts), dB, for mobile and portable equipment.

b) The e.i.r.p. in the band 1 559-1 610 ME shall not exceed -70 dB W/MHiz for wideband signal and -80 dB W
for discrete emission with bandwidth less than 700 Hz.

- RSS-132 Issue 4

5.5, Equipment shall meet the unwanted emission limits specified below.

() In the first 1.0 Ml band immediately outside and adjacent to each of the sub-bands specified in Section
5.1, the power of emissions per any 1 % of the occupied bandwidth shall be attenuated below the transmitter
output power P (dB W) by at least 43 + 10 log(p) dB.

(i) After the first 1.0 ML immediately outside and adjacent to each of the sub-bands, the power of emissions
in any 100 kiz bandwidth shall be attenuated below the transmitter output power P (dB W) by at least

43 + 10 log(p) dB. If the measurement is performed using 1 % of the occupied bandwidth, power integration
over 100 Kz is required.

- RSS-133 Issue 6
6.5, Equipment shall comply with the limits in (i) and (ii) below.

(i) In the 1.0 Mz bands immediately outside and adjacent to the equipment’s operating frequency block, the
emission power per any 1 % of the emission bandwidth shall be attenuated (in dB) below the transmitter
output power P (dB W) by at least 43 + 10 logio p(watts).

(i) After the first 1.0 Mk, the emission power in any 1 M bandwidth shall be attenuated (in dB) below the
transmitter output power P (dB W) by at least 43 + 10 logio p(watts). If the measurement is performed using
1 % of the emission bandwidth, power integration over 1.0 M is required.

- RSS-139 Issue 4
5.6, Unwanted emissions shall be measured in terms of average values.

For all equipment, the TRP or total conducted power (sum of conducted power across all antenna
connectors) of the unwanted emissions outside the frequency block or frequency block group shall not
exceed the limits shown in table 6.

Table 6: Unwanted emission limits

Offset from the edge of the frequency block or frequency Unwanted emission
block group Imit

<1 Mk -13 dB m/(1% of OB)"
>1 M -13dBm

* OB is the occupied bandwidth
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- RSS-199 Issue 4
5.6, unwanted emissions shall be measured in terms of average values when the transmitter is operating at
the manufacturer's rated power and modulated as specified in RSS-Gen.

Equipment shall meet the unwanted emission limits, specified below, outside each frequency block group.
For each channel bandwidth supported by the equipment under test, the unwanted emissions shall be
measured and reported for two channel frequencies: one located as close as possible to the low end and
one located as close as possible to the high end of the equipment’s operating frequency range.

For the unwanted emission limits, in the 1 M band immediately outside and adjacent to the frequency block
group, the power shall be measured with a resolution bandwidth of at least 1% of the occupied bandwidth for
fixed stations, base stations, and fixed subscriber equipment, and 2 % for subscriber equipment other than
fixed subscriber equipment. Beyond this 1 Mz band, a resolution bandwidth of 1 Mz shall be used. A
narrower resolution bandwidth can be used, provided that the measured power is integrated over the full
required measurement bandwidth of 1 Mz, or 1 % or 2 % of the occupied bandwidth, as applicable.

For all equipment, the TRP or total conducted power (sum of conducted power across all antenna
connectors), where applicable, of the unwanted emissions outside the frequency block or frequency block
group shall not exceed the limits shown in the tables below.

Table 4: Unwanted emission limits for fixed station, base station and
fixed subscriber equipment

Offset from the edge of the frequency block or frequency Unwanted emission
block group (Mk) limit

<1 -13 dB m/(1% of OB")
>1 -13 dB m/\

* OB is the occupied bandwidth

Table 5: Unwanted emission limits for subscriber equipment other than
fixed subscriber equipment

Offset from the edge of the frequency block or frequency Unwanted emission
block group (Mk) limit

0-1 -10 dB m/(2% of OB")
1-5 -10 dB m/i

5-X** -13 dB m/Mtz

X -25 dB m/\iz

* OB is the occupied bandwidth
** X'is 6 Mz or the equipment occupied bandwidth, whichever is greater

In addition to complying with the limits in table 5, subscriber equipment other than fixed subscriber
equipment shall not exceed -13 dB m/Miz on all frequencies between 2 490.5 Mk and 2 496 Miz,and -25 dB
m/\iz at or below 2 490.5 M.
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7.2. Test Procedure
The test follows section 5.7 of ANSI C63.26-2015.

a. Span was set large enough so as to capture all out of band emissions near the band edge.

b. RBW = 1 % of OBW

c. VBW 2 3 x RBW.

d. Detector = RMS.

e. Trace mode = Average.

f. Sweep time = Auto.

g. The trace was allowed to stabilize.

h. All path loss of frequency range was investigated and compensated to spectrum analyzer as TDF

function.
Directional Mobile
EUT Coupler Test Unit
|
Spectrum
Analyzer
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7.3. Test Results
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Relative humidity .47 % R.H.
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LTE band 25/2 (1.4 Mk)
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LTE band 25/2 (3 Mk)
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LTE band 25/2 (20 Mk)

Span 40.0 MHz

spectrum | (= Spectrum | L)
Ref Level 25.00 dém @ RBW 300 kHz Ref Level 25.00 dém @ RBW 300 kHz
o att 3508 SWT 1ms @ VBW 1MHz  Mode Sweep o At 3508 SWT 1ms @ VBW 1MHz  Mode Sweep
SGL Count 100/100 TCOF SGL Count 100/100 TCOF
@ 1Rm avgPwr @ 1Rm AvgPwr
Mi[1] 24.09 dbm| Mi[1] 28.39 dBm)|
20da ‘\ 1.8500000 GHz 20da 1.8498801 GHz,
10 dby ! 10 dBy
’ A SRS it et Lasitade)
od ) ( 0 dBm l
-10 db: i -10 dBm lr 1
D1 -13.000 démr y I D1 -13.000 démr { \
20 -20
\H W
-30 30 ki
B \ B w‘\ T s
ey
40 dem Y ruu B PN PPN =
NPT RGEIITES PRRviT S S e LTV SRALSPP WV S e ™|
0 -50
60 dbm -60 dby
70 -70
CF 1.85 GHz 1001 pts Span 40.0 MHz CF 1.85 GHz 1001 pts
AHRES oibe Illlllll'lb' s L
] ) w ]

QPSK Low Channel - 1 RB

QPSK Low Channel - Full RB

LTE band 2 (20 M)

Spectrum ] |n{—}] Spectrum ] né]
Ref Level 25.00 dem & RBW 300 kHz Ref Level 25.00 dém @ RBW 300 kHz
e Att 3508 SWT 1ms @ VBW 1MHz  Mode Sweep o Att 35de SWT 1ms @ VBW 1MHz Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
@ 1Rm avgPwr @ 1Rm AvgPwr
1 M1[1] 20.50 dBm| M1[1] 29.51 dBm|
20da H 1.9100400 GHz 20da 1.9100000 GHz,
10dB 10 dBm
i o
0 d i ] 0 g \
e it f 1
D1 -13.000 démr ;{ D1 -13.000 démr l
1
20 J Ju \}
1
-30 dBm } L +
40 | ’W LV f 40 MM"N s e
-40 dim 1 -40 d@
- _— B Ve ! R S PRPTPS P A gty
50 -50
60 dBm -60 dB
70 -70
CF 1.91 GHz 1001 pts Span 40.0 MHz CF 1.91 GHz 1001 pts Span 40.0 MHz
I ] QLTI o I ] QLTI o
Spectrum ] |n~é’ Spectrum ] né]
Ref Level 25.00 dém ® RBW 300 kHz Ref Level 25.00 dBm & RBW 300 kHz
o At 35dE SWT 1ms @ VBW 1MHz Mode Sweep o A 35 SWT 1ms @ VBW 1MHz  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
(@1Rm AvgPwr [@1Rm AvgPwr
N M1[1] 24.18 dBm)| M1[1] 28.99 dBm|
20 d8 H 1.9150000 GHz 20 dém 1.9150000 GHz|
10d8 J \ 10 dém
SICRIFIING R TYPOT NPT
0 di l 0 EP‘.‘% MM']
10 dB - -J; Bm !
01 -13.000 den I‘l ‘ 01 -13.000 den i
Il
20 [ tr 20 l
LAl
Il
-30 dBm 30 db A
.
" )’H s “ [
-40 dBm " -40 dB
PP SUY WS PRYTY W, e SR, LN SYRIRIN S
50 -50
-60 dBm -60 dB
70 -70
CF 1.915 GHz 1001 pts Span 40.0 MHz CF 1.915 GHz 1001 pts Span 40.0 MHz
W -
J ] o )i ] (11111 J—

QPSK High Channel - 1 RB

QPSK High Channel - Full RB

RTT7081-02(2020.10.05)(0)

A4(210 mm x 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

Report Number:

F690501-RF-RTL004925

Page: 138 of 214

LTE band 25/2 (20 Mk)

spectrum | (= Spectrum | L)
Ref Level 25.00 dom  RBW 300 kHz Ref Level 25.00 dem  RBW 300 kHz
o att 3508 SWT 1ms @ VBW 1MHz  Mode Sweep o ate 3508 SWT 1ms @ VBW 1MHz  Mode Sweep
SGL Count 100/100 TCOF SGL Count 100/100 TCOF
@ 1Rm avgPwr @ 1Rm AvgPwr
Mil[1] 23.99 dbm| Mil[1] 29.70 dBm)|
20 dey fr 1.8500000 GHz 20 de; 1.8497602 GHz
i
10 dB L 10dB
NPSTPSUI WIS
0d )( | 0 den ! - M]
10 dby 1 -10 dB: f
D1 -13.000 e t ]I D1 -13.000 e Ir \
20 | -20
] i
| Al !
v,
-30 db: 4 -30 db: T
"
40 dB ;M n 40 dom—— s v
b oiractortpom b rung et s wwwmw'"A L IRPRRII RITP P PN X R ST A
0 -50
60 dB -60 dby
70 -70
CF 1.85 GHz 1001 pts Span 40.0 MHz CF 1.85 GHz 1001 pts Span 40.0 MHz
)| ) QLTI o )| ) QLTI o

16QAM Low Channel - 1 RB

16QAM Low Channel - Full RB

LTE band 2 (20 M)

Spectrum ] |n{—}] Spectrum ] né]
Ref Level 25.00 dem & RBW 300 kHz Ref Level 25.00 dém @ RBW 300 kHz
e Att 3508 SWT 1ms @ VBW 1MHz  Mode Sweep o Att 35de SWT 1ms @ VBW 1MHz Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
@ 1Rm avgPwr @ 1Rm AvgPwr
M1[1] 23.95 dbm| M1[1] 31.38 dBm|
20da ” 1.9100000 GHz 20 dém 1.9106394 GHz,
10dB J \ 10 dBm
AN P Ao b
0 d 1 \ 0 é’ﬂ:. W}
10 dB: 1 -10 B T
01 -13.000 dmr f 01 -13.000 dmr 1
20 J 20 |
30 ‘]} 30 \l "
WWNM
lll ‘” oo
-40 dim i T 40 dB
ARGV PRRIY SR I SPENTIN PV AP
50 -50
60 dBm -60 dB
70 -70
CF 1.91 GHz 1001 pts Span 40.0 MHz CF 1.91 GHz 1001 pts Span 40.0 MHz
I ] QLTI o I ] QLTI o
Spectrum ] |n~é’ Spectrum ] né]
Ref Level 25.00 dém ® RBW 300 kHz Ref Level 25.00 dBm & RBW 300 kHz
o At 35dE SWT 1ms @ VBW 1MHz Mode Sweep o A 35de SWT 1ms @ VBW 1MHz Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
(@1Rm AvgPwr [@1Rm AvgPwr
M1[1] 21.89 dBm)| M1[1] 31.22 dBm)|
20 d8 “ 1.9150000 GHz 20 dém 1.9167183 GHz|
10d8 10 dém
i G SN RV S
0 di i l 0 figm
e L ba l
01 -13.000 den I 1 + 01 -13.000 den \
20 L 40
a0 r ] ha M1
B Bm i
“WJ-W-MW b
u Bttt
-40 dBm L 40 dby
Pt st s rgele s SPTNTRPRIE RNV PSR TRTRS PR P
50 -50
60 dB -60 dB
70 -70
CF 1.915 GHz 1001 pts Span 40.0 MHz CF 1.915 GHz 1001 pts Span 40.0 MHz
W -
J ] o )i ] (11111 J—

16QAM High Channel - 1 RB

16QAM High Channel - Full RB

RTT7081-02(2020.10.05)(0)

A4(210 mm x 297 mm)



SGS Korea Co., Ltd.

4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370

Report Number:

F690501-RF-RTL004925

http://www.sgsgroup.kr

Page: 139

of 214
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