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VERITAS

LTE Band 25, Channel Bandwidth 1.4MHz

Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26047 1850.7 3.17 3.84 3.96
26365 1882.5 3.79 4.69 4.84
26683 1914.3 3.31 4.06 4.07
LTE Band 25, Channel Bandwidth 3MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26055 1851.5 3.18 3.85 4.03
26365 1882.5 3.62 4.81 4.94
26675 1913.5 2.92 3.67 3.65
LTE Band 25, Channel Bandwidth 5MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26065 1852.5 3.18 3.88 3.81
26365 1882.5 3.57 5.00 5.09
26665 1912.5 2.75 3.50 3.50
LTE Band 25, Channel Bandwidth 10MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26090 1855.0 3.27 4.01 4.09
26365 1882.5 3.74 5.35 5.28
26640 1910.0 3.75 4.70 4.68
LTE Band 25, Channel Bandwidth 15MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26115 1857.5 2.97 3.56 3.58
26365 1882.5 3.69 4.91 5.12
26615 1907.5 3.29 413 418
LTE Band 25, Channel Bandwidth 20MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26140 1860.0 2.94 3.67 3.39
26365 1882.5 3.54 4.96 5.13
26590 1905.0 3.37 4.02 4.08
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Spectrum Plot of Worst Value
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LTE Band 26 (Part 22)

LTE Band 26 (Part 22), Channel Bandwidth 1.4MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26797 824.7 4.06 4.57 6.63
26915 836.5 3.79 4.83 6.20
27033 848.3 3.48 417 6.15
LTE Band 26 (Part 22), Channel Bandwidth 3MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26805 825.5 3.87 4.52 6.54
26915 836.5 3.67 4.63 6.26
27025 847.5 3.35 4.07 6.00
LTE Band 26 (Part 22), Channel Bandwidth 5MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26815 826.5 3.68 5.15 6.22
26915 836.5 3.75 4.65 6.38
27015 846.5 3.57 4.40 6.06
LTE Band 26 (Part 22), Channel Bandwidth 10MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26840 829.0 3.75 5.23 6.33
26915 836.5 3.94 5.04 6.35
26990 844.0 3.55 5.14 6.36
LTE Band 26 (Part 22), Channel Bandwidth 15MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26865 831.5 3.36 5.04 6.45
26915 836.5 3.55 5.16 6.85
26965 841.5 3.42 4.78 6.04
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Spectrum Plot of Worst Value
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LTE Band 41

LTE Band 41, Channel Bandwidth 5MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
39675 2498.5 3.33 4.14 6.83
40620 2593 3.85 5.83 7.57
41565 2687.5 3.83 5.82 7.41
LTE Band 41, Channel Bandwidth 10MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
39700 2501 3.37 4.31 6.95
40620 2593 3.84 6.51 7.53
41540 2685 3.83 3.79 7.34
LTE Band 41, Channel Bandwidth 15MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
39725 2503.5 4.00 5.01 6.65
40620 2593 4.02 6.16 7.1
41515 2682.5 4.54 6.17 7.43
LTE Band 41, Channel Bandwidth 20MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
39750 2506 4.07 5.10 6.90
40620 2593 4.73 6.54 7.55
41490 2680 4.71 5.72 7.38
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Spectrum Plot of Worst Value
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LTE Band 66

LTE Band 66, Channel Bandwidth 1.4MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
131979 1710.7 3.73 4.49 6.69
132322 1745.0 3.66 4.47 6.68
132665 1779.3 3.95 5.06 6.36
LTE Band 66, Channel Bandwidth 3MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
131987 1711.5 3.63 4.40 6.57
132322 1745.0 3.60 4.41 6.61
132657 1778.5 3.70 5.02 6.39
LTE Band 66, Channel Bandwidth 5MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
131997 1712.5 3.66 4.43 6.55
132322 1745.0 3.65 4.48 6.66
132647 1777.5 3.75 4.83 6.43
LTE Band 66, Channel Bandwidth 10MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
132022 1715.0 3.76 4.61 6.83
132322 1745.0 3.74 4.63 6.85
132622 1775.0 3.58 4.37 6.65
LTE Band 66, Channel Bandwidth 15MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
132047 1717.5 3.71 4.59 6.67
132322 1745.0 3.69 4.52 6.71
132597 1772.5 3.46 418 6.27
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LTE Band 66, Channel Bandwidth 20MHz

Peak To Average Ratio (dB)

Channel Frequency (MHz)

QPSK 16QAM 64QAM
132072 1720.0 3.76 4.57 6.96
132322 1745.0 3.73 4.56 6.80
132572 1770.0 3.63 4.79 6.24
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Spectrum Plot of Worst Value
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4.7 Conducted Spurious Emissions
4.7.1 Limits of Conducted Spurious Emissions Measurement

For n41
In the FCC 27.53(m)(4),0n any frequency outside a licensee’s frequency block, The power of any emission

shall be attenuated below the transmitter power (P) by at least 55 + 10 log (P) dB. The emission limit equal
to —25dBm.

For LTE Band 2, LTE Band 25, LTE Band 26
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 emission limit equal to —13dBm.

For LTE Band 41
In the FCC 27.53(m)(4),0n any frequency outside a licensee’s frequency block, The power of any emission

shall be attenuated below the transmitter power (P) by at least 55 + 10 log (P) dB. The emission limit equal
to —25dBm.

For LTE Band 66

In the FCC 27.53(h),0On any frequency outside a licensee’s frequency block, The power of any emission shall
be attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB. The emission limit equal to —
13dBm.

4.7.2 Test Setup

COMMUNICATION
SIMULATOR POWER SPLITTER | SPECTRUM
] ANALYZER
20dB ATTENUATION
PAD
EUT

4.7.3 Test Procedure
a. All measurements were done at 3 channels: low, middle and high operational frequency range.

b. When the spectrum scanned from 9kHz to 7GHz / 8GHz / 18GHz / 26GHz / 27GHz / 30GHz, it shall be
connected to the attenuator with the carried frequency.
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4.7.4 Test Results

n41

Channel Bandwidth: 20MHz

Channel 501204 (2506.02MHz)

Frequency Range : 9kHz~1GHz

Spectrum Analyzer 3
Spurious Emissions

KEYSIGHT Input RF pul 2500
plg G Comectons: OF
(Sl Froq Rot. Inl (5)

#Allen. 30 9B

IF Gain
Sig Track Off

Ref Lvl Offset 12.00 d8
Ref Level 32.00 dBm

Start 9 kHz
[#Res BW 1.0 MHz

#Video BW 3.0 MHz Stop 1.0000 GHz
Sweep ~1.52 ms (5001 pts))
Apr 09, 2020
11:02:28 AM

Spectrum Analyzer 3
Spurious Emissions
KEYSIGHT Input RF PNO. Fast
ouping DG s Gate OF
G Nign Auto )

#Avg Typs. Power (R
JvolHole 10000
Tilg. Froo Run

NE Adaptive

IF Gain. Low
Sig Track Off

Ref Lvl Offset 12.00 dB
Ref Level 22.00 dBm

#Video BW 3.0 MHz Stop 30.000 GHz

Sweep ~22.6 ms (35001 pts)

09, 2020
C el | ? ?fro‘:sshm

Swept Span

Zero Span

*The 9kHz signal over the limit is from Spectrum.

Frequency Range : 1GHz~18GHz

Spectrum Analyzer 3 |Spectrum Analyzer 4
Spurious Emissions Swept S/

KEYSIGHT
Sg Track O

Ref Lvl Offset 12.00 dB
Ref Level 32.00 dBm

W—

Start 1.000 GHz
[#Res BW 1.0 MHz

SOl ? RN

#Video BW 3.0 MHz Stop 18.000 GHz,

Sweep ~32.8 ms (35001 pts)|

wx
20 A 24
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Channel Bandwidth: 20MHz
Channel 518598 (2592.99MHz)
Frequency Range : 9kHz~1GHz

Spectrum Analyzer 3 Spectrum Analyzer 5 pectrum Analyzer 6

Frequency Range : 1GHz~18GHz

e Spectrum Analyzer 3 Spectrum Analyzer 4 5 Spectrum Analyzer 6
5 SPecran P o Ky + )&

N ! Spurious Emissions Swept
Input Z. 50 Q #Atlen. 20 dB PNO. Fast g Type. Power (RMS] | KEYSIGHT lnput RF Input Z- 50 Q #Atlen. 20 dB PNO. Fast vy Type. Power (RMS] |
[ Correctons: Off 100 Couping [ ¥ s Off Gate: 0 100100
g0

Spurious Emissions

KEYSIGHT 'ﬂu\:: =
A

Frequency v

Gate: OF Ivaou»100 oot Center Frequency
Froq Rot. Inl(5) IFGain Low Tig. Fioo Run Froq Rot.Inl(5) IFGain Low T Fioo Run .500000000 GHz
0 NFE Adaptve Sig Track OF N Sig Track OF

. HzZ
<) Ref Lvl Offset 12.00 dB Mkri 40.41 MHz

Ref Lvl Offset 12.00 B8
Scale/Div 10 4B Ref Level 32.00 dBm 3 Bm)|

Ref Level 32.00 dBm

1 99.999100 MHz
iokansidiindi bl abin b A AN Voo -

Start 9 kHz #Video BW 3.0 MHz Stop 1.0000 GHz, Start 1.000 GHz #Video BW 3.0 MHz Stop 18.000 GHz|
emes 8w 1.0 2 Swoep ~1.52 ms (5001 pts) emes Bw 1.0 Wz Sweep ~32.8 ms (35001 pts)
-l Apr 09,2020y 00 %~ sl Apr 09,2020

SOl ?EEE 25 8 5 2K sl WAk

Frequency Range GHz~30GHz

Spectrum Analyzer 3 4
Spurious Emissions. !

KEYSIGHT Input RF
ons' Off

buping © G
G e Ado Froq Rol. Int(5)
NFE Adoptive S Track Of

118

Ref Lvi Offset 12.00 dB
Ref Level 22.00 dBm ‘Swept Span
Zero Span

Start 18.000 GHz #Video BW 3.0 MHz Stop 30.000 GHz
[#Res BW 1.0 MHz Sweep ~22.6 ms (35001 pts)

r 08, 2020 =/ w
C el | ? ﬁxsow.\ - iy IF*

A

*The 9kHz signal over the limit is from Spectrum.
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Channel Bandwidth: 20MHz
Channel 535998 (2679.99MHz)
Frequency Range : 9kHz~1GHz

Spectrum Analyzer 3 Spectrum Analyzer 5 pectrum Analyzer 6

Frequency Range : 1GHz~18GHz

e Spectrum Analyzer 3 Spectrum Analyzer 4 5 Spectrum Analyzer 6
5 SPecran P o Ky + )&

N ! Spurious Emissions Swept
Input Z. 50 Q #Atlen. 20 dB PNO. Fast g Type. Power (RMS] | KEYSIGHT lnput RF Input Z- 50 Q #Atlen. 20 dB PNO. Fast vy Type. Power (RMS] |
[ Correctons: Off 100 Couping [ ¥ s Off Gate: 0 100100
g0

Spurious Emissions

KEYSIGHT 'ﬂu\:: =
A

Frequency v

Gate: OFf AvalHold> 100 Ivoition Center Frequency
Froq Rot. Inl(5) IFGain Low Tig. Fioo Run Froq Rot.Inl(5) IFGain Low T Fioo Run .500000000 GHz
0 NFE Adaptve Sig Track OF N Sig Track OF

<) Ref Lvl Offset 12.00 dB Mkr1

Ref Lvl Offset 12.00 B8
Scale/Div 10 4B Ref Level 32.00 dBm

Ref Level 32.00 dBm

e 99.999100 MHz
Aute
el s A A AT o fe

Start 9 kHz #Video BW 3.0 MHz Stop 1.0000 GHz Start 1.000 GHz #Video BW 3.0 MHz Stop 18.000 GHz
[#Res BW 1.0 MHz ‘Sweep ~1.52 ms (5001 pts) [#Res BW 1.0 MHz Sweep ~32.8 ms (35001 pts)
sl Apr 08, [ w sl Apr 09,2020 @y
- q (= - ? 11:27:26 AM - '“‘ 0 #% - q (o - ? 1129:43AM

Frequency Range GHz~30GHz

Spectrum Analyzer 3 4
Spurious Emissions. !

KEYSIGHT Input RF
ons' Off

buping © G
G e Ado Froq Rol. Int(5)
NFE Adoptive S Track Of

118

Ref Lvi Offset 12.00 dB
Ref Level 22.00 dBm ‘Swept Span
Zero Span

Start 18.000 GHz #Video BW 3.0 MHz Stop 30.000 GHz
[#Res BW 1.0 MHz Sweep ~22.6 ms (35001 pts)

20 M2 v IS

A

*The 9kHz signal over the limit is from Spectrum.
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Channel Bandwidth: 40MHz
Channel 503202 (2516.01MHz)
Frequency Range : 9kHz~1GHz

Spectrum Analyzer 1  Spectrum Analyzer 2 Spectrum Analyzer 3 Spectrum Analyzer 4

Spurious Emissi | Sweot SA Moent A Swept SA Spurio i

KEYSIGHT Input RF Input Z- 50 Q #Atien. 20 dB PNO. Fast #Avg Type. Power (RMS[ | KEYSIGHT Input RF Input Z. 50 O #Altlen: 20 dB. PNO. Fast
oupiing: DG tons: OF Gate: Off JAvalHold>100/100 ouping DG (G 5 Of C

Aiga. Auto Frog Rol. Int(S) IF Gain. Low Tig. Fioo Rur Aigo. Auto Froq Ro. It
W NFE: Adaptive Sig Track N

Frequency Range : 1GHz~18GHz

Center Fraquency
I 9500000000 GHz
Sig Track: Of

1 Spoctrum v Ref Lvl Offset 12.00 dB. v v X ! Ref Lvl Offset 12.00 dB
Scale/Div 10 0B Ref Level 32.00 dBm Ref Level 32.00 dBm

Full Span
Start Freq
9.000 kHz
top Freq
1000000000 GHz

AUTO TUNE

CF Step
Y 99.999100 MHz
Auto

N " PRIROREYPRIPR TN R pPo e VR SR Man

Start 9 kHz #Video BW 3.0 MHz Stop 1.0000 GHz Start 1.000 GHz #Video BW 3.0 MHz Stop 18.000 GHz,
[#Res BW 1.0 MHz ‘Sweep ~1.52 ms (5001 pts) [#Res BW 1.0 MHz Sweep ~32.8 ms (35001 pts)|

SOl ?TEN® Sl SiE [l ? B e

Frequency Range : 18GHz~30GHz

2

NTE: Adaptive

Ref Lvl Offset 12.00 dB
Scale/Div 10 4B Ref Level 22.00 dBm

Start 18.000 GHz #Video BW 3.0 MHz Stop 30.000 GHz
[#Res BW 1.0 MHz Sweep ~22.6 ms (35001 pts)

L Il i et L I(E
*The 9kHz signal over the limit is from Spectrum.
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Channel Bandwidth: 40MHz
Channel 518598 (2592.99MHz)
Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~18GHz

Spectrum An 1 [Spectrum Analyzer 2 Spectrum Analyzer 3 trum Analyzer 4 . ‘Spectrum Analyzer 2. rum Analyzer 4
Sourious Em weotsA " B 5 + £ Frequency B ot S : ah
KEYSIGHT Input RF Input Z. 50 Q #Atlen. 30 dB PNO. Fast th #Atlen. 20 dB 7

ouping DG Gomechons: Off Gate OfF 00 | C 100 Center Frequency

Aigo. Auto Frog Rol. Int(S) IF Gain. Low Aigo. Auto o L IF Gain. Low ) 9500000000 GHz
W NTE: Adaptive Sig Track OFf Sig Track: OFf

Frequency v

sctrum v Ref Lvl Offset 12.00 8

Ref Lvl Offset 12.00 B8
Scale/Div 10 4B Ref Level 32.00 dBm

Ref Level 32.00 dBm

4 1
O L et vk ke

Start 9 kHz #Video BW 3.0 MHz Stop 1.0000 GHz, Start 1.000 GHz #Video BW 3.0 MHz Stop 18.000 GHz,
[#Res BW 1.0 MHz Sweep ~1.52 ms (5001 pts) [#Res BW 1.0 MHz Sweep ~32.8 ms (35001 pts)|

DI

g
KEYSIGHT lnut RF

o
G e Ado Froq Rol. Int(5) IF Gain. Low
NFE Adoptive S Track Of

Ref Lvi Offset 12.00 dB
Ref Level 22.00 dBm ‘Swept Span
Zero Span

Start 18.000 GHz #Video BW 3.0 MHz Stop 30.000 GHz
[#Res BW 1.0 MHz Sweep ~22.6 ms (35001 pts)

ORISR IR RS

A

*The 9kHz signal over the limit is from Spectrum.
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Channel Bandwidth: 40MHz
Channel 534000 (2670.00MHz)
Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~18GHz

K""‘ 1 wamz v §5«<'\;m Analyzer 3 Spectium AneNzerd Frequency v S )n:m Analyzer 2 MIW' a rum Analyzer 4 < Q Frequency v
KEYSIGHT Input RF Input Z. 50 Q #Atlen. 30 dB PNO. Fast g #Atlen. 20 dB 7
oupling: (X Correctons: Off Gate: Off 100 | C fons: Off 0 100 Center Frequency

Aigo. Auto Frog Rol. Int(S) IF Gain. Low Aigo. Auto o L IF Gain. Low ) 9500000000 GHz
W NTE: Adaptive Sig Track OFf NTE: Adaptive Sig Track: OFf

1) Y Ref Lvl Offset 12.00 dB ! ° . - Ref Lvl Offset 12.00 dB
Scale/Div 10 dB Ref Level 32.00 dBm 0 Ref Level 32.00 dBm
[]

4 1
Voo o VAN AN s i o A

Start 9 kHz #Video BW 3.0 MHz Stop 1.0000 GHz, Start 1.000 GHz #Video BW 3.0 MHz Stop 18.000 GHz,
[#Res BW 1.0 MHz Sweep ~1.52 ms (5001 pts) [#Res BW 1.0 MHz Sweep ~32.8 ms (35001 pts)|

RO A ? RS LSS

Frequency Range : 18GHz~30GHz

g
KEYSIGHT lnut RF

o
G e Ado Froq Rol. Int(5) IF Gain. Low
NFE Adoptive S Track Of

Ref Lvi Offset 12.00 dB
Ref Level 22.00 dBm Y ‘Swept Span
Zero Span

Start 18.000 GHz #Video BW 3.0 MHz Stop 30.000 GHz

#Res BW 1.0 MHz Sweep ~22.6 ms (35001 pts)|
QLA ? e 20 [EE 2K
*The 9kHz signal over the limit is from Spectrum.
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Channel Bandwidth: 50MHz
Channel 504204 (2521.02MHz)
Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~18GHz

Spectrum Analyzer 3 Spectrum Analyzer 4 [Spectrum Analyzer 1
Suept SA Suept SA Spurious Emission

pec Frequency v
KEYSIGHT Input RF IpulZ 500 #Allen 30dB  PNO. Fast g Type. Power (RMS] | KEYSIGHT Input RF IpulZ 500 #Allen 30dB  PNO. Fast #wg Type. Power (RMS] |
oupling: DG Corrections: Off Gate: Off JAvglHold>100100 oupling [ Somectons: Off Gate: Off AvolHold>100400 |
G An Ao Froq Rot.InL (5) IF Gain Lo Tig. Fioo Run GO pion Ao Froq Rot.InL (5) IF Gain.Low T, Fioo Run
Sig Track OFf N Sig Track: OFf

Ref Lvl Offset 12.00 dB Mkri 944 Ref Lvl Offset 12.00 dB
Ref Level 32.00 dBm 40.8 i Ref Level 32.00 dBm

99.999100 MHz

1
! Auto

oo AR b oA g

Start 9 kHz #Video BW 3.0 MHz Stop 1.0000 GHz Start 1.000 GHz #Video BW 3.0 MHz Stop 18.000 GHz,
[#Res BW 1.0 MHz ‘Sweep ~1.52 ms (5001 pts) [#Res BW 1.0 MHz Sweep ~32.8 ms (35001 pts)|

Sl ? R ® Sl SiE Sl ? R ®

Frequency Range : 18GHz~30GHz

2

Frequency v

g T
G JvalHold Center Frequency
Froq Rot. Int(5) IF Gain Low ~ Tiig. Fioo Run 24000000000 GHz
Sig Track. O
Ref Lvi Offset 12.00 dB. Mkr1
Scale/Div 10 0B Ref Level 22.00 dBm

Start 18.000 GHz #Video BW 3.0 MHz Stop 30.000 GHz
[#Res BW 1.0 MHz Sweep ~22.6 ms (35001 pts)

C el Wkl L I(E
*The 9kHz signal over the limit is from Spectrum.
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