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9.2. BAND EDGE EMISSIONS

RULE PART(S)
FCC: §22.359, §22.917, §24.238, §27. 53 and 90.691

LIMITS

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.

Part 27.53:

(g9) For operations in the 600 MHz band and the 698-746 MHz band, 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.

(h) 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 log., (P) dB.

(m) (4) 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.

(N(2) For mobile operations in the 3700-3980 MHz band, the conducted power of any emission outside
the licensee's authorized bandwidth shall not exceed -13 dBm/MHz. Compliance with this paragraph
(D(2) is based on the use of measurement instrumentation employing a resolution bandwidth of 1
megahertz or greater. However, in the 1 megahertz bands immediately outside and adjacent to the
licensee's frequency block, the minimum resolution bandwidth for the measurement shall be either one
percent of the emission bandwidth of the fundamental emission of the transmitter or 350 kHz. In the
bands between 1 and 5 MHz removed from the licensee's frequency block, the minimum resolution
bandwidth for the measurement shall be 500 kHz. 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.

(n)(2) For mobile operations in the 3450-3550 MHz band, the conducted power of any emission outside
the licensee's authorized bandwidth shall not exceed —13 dBm/MHz. Compliance with this paragraph
(n)(2) is based on the use of measurement instrumentation employing a resolution bandwidth of 1
megahertz or greater. However, in the 1 megahertz bands immediately outside and adjacent to the
licensee's frequency block, a resolution bandwidth of at least one percent of the emission bandwidth of
the fundamental emission of the transmitter may be employed, but limited to a maximum of 200 kHz. In
the bands between 1 and 5 MHz removed from the licensee's frequency block, the minimum resolution
bandwidth for the measurement shall be 500 kHz. 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.
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Part 90.691:

(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 kHz,
the power of any emission shall be attenuated below the transmitter power (P) in watts by at least 116
Log10(f/6.1) decibels or 50 + 10 Log10(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
fis greater than 12.5 kHz.

(2) For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz, the power
of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 + 10Log10(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 kHz.

TEST PROCEDURE

Per KDB 971168 D01 Power Meas License Digital Systems v03r01

The transmitter output was connected to a CMW500 Test Set and configured to operate at maximum
power. The band edge emissions were measured at the required operating frequencies in each band on
the Spectrum Analyzer.

GSM

a) Setthe RBW =1 ~ 5% of OBW(GSM850 — 8.2KHz, GSM1900 — 9.1KHz)
b) Set VBW = 3 x RBW;

c) Setspan = 1.5 times the OBW;

d) Sweeptime =1S;

e) Detector = RMS;

f)  Ensure that the number of measurement points = 2*Span/RBW,

g) Trace mode = Average(100);

h) Add duty cycle correction factor (9dB)

WCDMA/LTE/5G NR

a) Setthe RBW =1 - 1.5 % of OBW(Typically limited to a minimum RBW of 1% of the OBW)
b) SetVBW 2= 3 x RBW,;

c) Setspan = 1.5 times the OBW;

d) Sweep time = Auto;

e) Detector = RMS;

f)  Ensure that the number of measurement points = 2*Span/RBW;

g) Trace mode = Average (100);
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NOTE1

Note that the spurious emissions outside of the channel include narrowband signals. These
signals are all below the -13dBm / -25dBm limits. Although the measurement bandwidth is less
than the reference bandwidth of 1MHz no addental correction is applied as ANSI C63.26 section
4.2.3 only requires the correction to be applied when the OBW of the emission being measured
is wider than the measurement bandwidth (Where the OBW of the signal under measurement is
less than the RBW of the measuring instrument, no bandwidth correction or integration will be
required.) Plots for low and high channels show the level of the emission measured with the
reduced bandwidth and the level of the same emission measured using the integration method
over the 1MHz reference bandwidth are very close, indicating the emissions are narrowband.

NOTE2
For Band-Edge extended:
CH BW RB Used CF for emissions more than CF for emissions more than
(MHz) (kHz) 100kHz 1MHz
1.4 15 +8.2 dB +18.2 dB
3 30 +5.2 dB +15.2 dB
5 51 +2.9 dB +12.9 dB
10 100 N/A +10.0 dB
15 150 N/A +8.2 dB
20 200 N/A +7.0 dB

For the band edge value measured in [RB Used], even if [CF for emissions reference bandwidth
100kHz/1MHz] is applied, it is below -13dBm.

NOTE3

For 5G NR n41 Emission Mask (Gate trigger off):
RF Path Loss: 16.36 dB & DCF 7 dB: 10log(1/5)
Measure offset: 16.36 dB+7 dB = 23.36 dB

o
Avg Type: Log-Pwr
T Trig: Frea Run
I Gisin

O Fast -+ Trig
satten: 20 4B

Ref Ofiset 25,83 dB
jo gz Ref 33.83 dBm
°g

Center 2.546000000 GHz Span 0 Hz
Res BW 8 MHz VEW 2.0 MHz Sweep 20.00 ms (20001 ptsy
Slhcron T+ 2

e S S R A
1N t 6.067 ms 20.40 dBm
2 a1 toa 1.000 ms () 0.36d8

& td 5000ms (&) 077dB
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NOTE4
For 5G NR n77 Emission Mask (Gate trigger off):
RF Path Loss: 16.38 dB & DCF 7 dB: 10log(1/5)
Measure offset: 16.38 dB+7 dB = 23.38 dB
==

Vaguigh Specan dgeee - 4780
=l W i

PNO: Famt <»-  Trig: FreaRun
o Atten: 32 B

Ref Offset 15.38 d8
jodBidiv__Ref 36.38 dBm
°g

(K4

Center 3.500000000 GHz

Spa
Res B 8 MHz Sweep 8.000 ms (1001 pts)
TIETO e 2

#YBW 50 MHz
=INCTon

T i N R S R A
1N t 1.016ms 1748 dBm
2 a1 toa 1.001 ms (&) 11148
t i 500ims (&) 05adB

5G NR: All Waveforms (CP-OFDM vs DFT-s_OFDM) and modulations (/2 BPSK, QPSK, 16QAM,
64QAM, 256QAM) were investigated to determine the worst case configuration. All modes of operation
were investigated and the worst case configuration results are reported in this section.

RESULTS
See the following pages.
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9.2.1. BAND EDGE RESULT

GSM

- e
J— fok v T Fraefium fockiie
e o a8 Py
Ref Offsst 251 8 Mkr2 823.982 MHz Rer Offset35.1 4B Mkr2 823.987 MHz
[ogeiaiv_ Ref 30.00 dBm -16.850 dBm [0 geiaiv_ Ref 39.00 dBm -24.045 dBm
! :
.q/\.
9
Center £24.0000 MHz Span 1.000 MHz Center 824.0000 MHz Span 1.000 MHZ
[#Res BW 8.2 kHz VBW 24 kHz" #Sweep 1.000 s (200 pts) #Res BW 8.2 kHz VBW 24 kHz* #Sweep 1.000 5 (200 pts)
GSM GPRS Low channel EGPRS Low channel
850 E l:n‘mimw“ﬂﬂ'ﬂp R Dt WCR/021 - E r:-ysqmsmw-!nc R Dt /OR021 I
enter Freq 10000 MHz M enter Freq 84 0 MHz Avg Type: RM!
2 J— fok [R— fockiie
‘ e o a8 Py
Ref Offsst 251 8 MKkr2 849.023 MHz Ref Offset25.1 B Mkrz Me 018 MHz
[ogeiaiv_ Ref 30.00 dBm -15.497 dBm [0 geiaiv_ Ref 39.00 dBm 384 dBm
! :
o
[oLd
Center £849.0000 MHz Span 1.000 MHz Center 849.0000 MHz Span 1.000 MHZ
[#Res BW 8.2 kHz VBW 24 kHz" #Sweep 1.000 s (200 pts) #Res BW 8.2 kHz VBW 24 kHz* #Sweep 1.000 5 (200 pts)
GPRS ngh channel EGPRS ngh channel
T
T e T
J— fok - fockiie
e a8 s
Ref OMfsst 2529 48 Mkr2 1.849 982 GHz Ref Ofset 25,29 4B Mkr2 1.849 992 GHz
|Da;lE‘d| Ref 39.00 dBm -18.513 dBn ‘gagjglm Ref 39.00 dBm -24.611 dBmr
v )
:
[ 7}
%
Center 1.8500000 GHz an 1.000 MH Center 1.8500000 GHz an 1.000 MH
[#Res BW 9.1 kHz VBW 27 kHz" #Sweep 1 nna 5 (200 pts) #Res BW 9.1 kHz VBW 27 kHz* #Sweep 1 nnn 5 (200 pts)
GSM GPRS Low channel EGPRS Low channel
1900 T T = — -
erller Fre 1 enter Fre
R — A e e . T Freckun S e oo
T e e s
Ref Offset 25 29 dB Mkr2 1 3155; GH Ref Offset 26 29 dB Mkr2 1 91chq JHZ
mﬁm‘dn Ref 39.00 dBm mﬁmlm Ref 39.00 dBm 23.830 dBm
! :
o
o
Center 1.9100000 GHz Span 1.000 MHz Center 1.9100000 GHz Span 1.000 MHZ
[#Res BW 9.1 kHz VEW 27 kHz* #Sweep 1.000 s (200 pts) #Res BW 9.1 kHz VEW 27 kHz* #Sweep 1.000 s (200 pts)
GPRS High channel EGPRS High channel
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WCDMA

eygin Specimum Aralyzer - UL 7968 R Date S00/2021
wL o _oc

enter Freq 824.000000 MHZ

seuscanT] G w70
Avg Type: RMS

Neyign Specirm Analze - UL-ATRS" R Dace 600,202
&L % o

enter Freq 824.000000 MHz

SEnsEsiNT] AN Ao
Avg Type: RMS
AvglHold:>100100

Trig: Free Run

i
3l #Atten: 30 68

#Res BW 51 kHz
Erama)

NG Wide ~»- Trig: FreeRun AvglHoid: 100100
1FGain:Low #Atten: 30 4B 1FGain:Low
Ref Offset 16.1 dB. Ref Offcet 16.1 dBt
19 gei_ Ref 30.00 dBm JogB/ay__ Ref 30.00 dBm
) v
0 o
Center 824.000 MHz Span 11.00 MHz Center 824.000 MHz Span 11.00 MHz
#VBW 160 kHz #Sweep 37.33 ms (20001 pts) #Res BW 51 kHz H#VEW 160 kHz* #Sweep 37.33 ms (20001 pts)
erams|

HSDPA Low channel

#Res BW 51 kHz

fosc

Eanua)

REL99 Low channel
Band 5
T sersea] ICH AT T serscan] T adonamo |
Avg Type: RMS Avg Type:RMS
. Trig: FresRun AvalHeld: 100100 . Trig: Frea Run AvalHaid: 1001100
#anen: 3048 #amn: 3028
el Offset 15,1 4B Mkr1 849.000 00 MHz et OfTset 161 68 Mkr1 849.000 00 MHz
[0 dids_Ref 30.00 dBm -28.556 dBm [0dBid__Ref 30.00 dBm -20.842 dBm
) )
Center 849.000 MHZ Span 11.00 MKz Center 849.000 Hz Span 11.00 MHz
#VBW 160 kHz* #Sweep 37.33 ms (20001 pts) #Res B 51 kHz #VBW 160 KHz* #Sweep 37.33 ms (20001 pis)
aoma

REL99 High channel

HSDPA High channel
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Band 4

—
Spectram Aralyzes - UL A7503° R Date 5.00/2021
o

.enter Freq 1.710000000 GHz

FNG: Wida ~»-

can]

Trig: Free Run

ALIGH AUTD
Avg Type: RMS
AvglHeld: 100100

anf A

Trig: Free Run

ype: Rl
AwglHoid: 100100

e

eramus)

iz

IFGain:Low #Atten: 30 dB #Atten: 30 dB B
Mkr1 1.710 000 00 GHz Mkr1 1.710 000 00 GHz
Ref Offset 16.25 dB. Ref Offset 16.25 48 booue
[9geiaiy_Ref 30,00 dBm -27.936 dBm [9dRidy_ Ref 30.00 dBm -30.437 dBm
o o
o u
)
o wn
Center 1.710000 GHz Span 11.00 MHz Center 1.710000 GHz Span 11.00 MHz
#Res BW 51 kHz #VBW 160 kHz #Sweep 37.33 ms (20001 pts) #Res BW 51 kHz H#VEW 160 kHz* #Sweep 37.33 ms (20001 pts)

e

REL99 Low channel

HSDPA Low channel

T sense

e
05 0243 P s 05, 200
; =

LG A0

T sense.n

Avg Type: RMS

Tl
05:04:120M 5ep 05,020
i H

fosc

Eanua)

s

Avg Type: RS 55 5
. Trig: FreeRun AvglHeld: 100100 el PN Wide -»e Trig: FreeRun ‘Avg|Hold: 1001100
#Aren; 30 48 AdadA 1FCaln: #Aten: 30 8 RARY
Mkr1 1.755 000 00 GHz Mkr1 1.755 000 00 GHz
Ref Offset 16.25 dB P Ref Offset 16.26 B P
{0 dBidiy_Ref 30.00 dBm -29.499 dBm [odBidy Ref 3000 dBm -30.356 dBm
o a
o W
)

wn wa

Center 1755000 GHz Span 11.00 MiHz Center 1.755000 GHz Span 11.00 MHz

#Res BIN 51 kHz #VBW 160 kHz* #Sweep 37.33 ms (20001 pts) #Res BIW 51 kHz #VBW 160 KHz* #Sweep 37.33 ms (20001 pts)

arams|

HSDPA High channel

g Speciram Anabyzes - UL 07988\ R Date GTQ/2021

REL99 High channel

s

Erara)

s

a oc CINT A (] 0
enter Freq 1.850000000 GHz g Tyne: RNS v Type: RMS
RoTde . Trig: FreeRUN AvGHold: 10000 TG e Trig: FreeRUR AvgHald: 1001100
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 68
Mkr1 1.850 000 00 GHz Mkr1 1.850 000 00 GHz
Ref Offset 16.20 4B Ref Offset 1629 48 o
[9deia_Ref 30,00 dBm -29.409 dBm {0deiay__Ref 30.00 dBm -33.589 dBm
0 0
0 u
¢
ij - | -
Center 1.850000 GHz Span 11.00 MHz Center 1.850000 GHz Span 11.00 MHz
#Res BW 51 kHz #VBW 160 KHZ #Sweep 37.33 ms (20001 pts) [#Res BW 51 kHz HVEW 160 kKHZ* #Sweep 37.33 ms (20001 pts)

femamus|

REL99 Low channel

HSDPA Low channel

osc

s,

s

mams)

Band 2 B Ferea e e -0 5 R S e T )
i £ T | i T sewecant] o e G551 9P e 5, 2022 T senscat] onao | 55253 e 05, 2020
enter Freq 1.910000000 GHz Avg Type: RMIS i © Av Type: RIS e T
NG Wds -».  Trig: FresRun AvglHeld: 100100 PHO s s Trig: FresRun AvalHald: 100100
IFGain-Low #Atten: 30 dB s IFGain-Low #Atten: 30 dE LL
Mkr1 1.910 000 00 GHz Mkr1 1.910 000 00 GHz
Ref Offset 1629 dB. P - Ref Offcet 16.29 dB ~
[0dEidiy__Ref 30.00 dBm -29.473 dBm [0deiay__Ref 30.00 dBm -30.826 dBm
o o
)
o wn
Center 1.910000 GHz Span 11.00 MHz Center 1.910000 GHz Span 11.00 MHz
#Res BN 51 kHz #VBW 160 kHz* #Sweep 37.33 ms (20001 pts) #Res BW 51 kHz #VBW 160 kHz* #Sweep 37.33 ms (20001 pts)

REL99 High channel

HSDPA High channel
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LTE Band 5

At

Ceyagh Soechum Aosles - U416
[

A

uec. g

Ava Type: RIS Ava Typs: RMS
P Ulde +ne Trig: FreeRun Avglold: 1001100 PO Uide <w- Trig: FresRun AvglHiold: 100r1za
FGantow  #Attan: 30 B Weanctmy | €Attan: 30d8
RefOffast 161 d8 Mkr1 824.00 MHz RefOffast 164 4B
10 dsid  Ref 30.00 dBm -30.381 dBm 10 deidv  Ref 30.00 dBm
fich Log
0 o
0 o
v !
Center 824.00 MHz Span 20.00 MHz Center 824.00 MHz Span 20.00 MHz
#Res BW 100 kHz #VBIW 330 KHz" Sweep 1.000 ms (601 pts} #Res BIW 100 kHz #VBW 330 kHz* Sweep 1.000 ms (601 pts)

nanue

QPSK Low channel FRB

QPSK Low

RO G
e

o amn

channel 1RB

Er

A

cc. g

Avg Tygs: RWIS Avg Typs: RMS
Gifide +w- T FresRun AvglHold: 1001100 NGO Vide +we Trig: FresRun AvglHold: 10ar1ga
WG Lon | #Attan: 30 B WCanioy | EAttan:30d8
Mkr1 849.00 MHz
RefOffsst 16.1 dB Ref Offset 16.1 dB
10 dBid  Ref 30.00 dBm -29.659 dBm 10 didv  Ref 30.00 0Bm
fich Lod
0 o
0 o
' !
1
Center 849.00 MHz Span 20.00 MHz Centter 849.00 MHz Span 20.00 MHz
#Res BW 100 kHz #VBIW 330 KHz" Sweep 1.000 ms (601 pts} #Res BIW 100 KHz #VBW 330 kHz* Sweep 1.000 ms (601 pts)

s

Enarus

QPSK High channel FRB

10MHz

fvg Type: RS
AvwglHeld: 100100

R |

enter Freq 824.000000 MHz

QPSK High channel 1RB

Avg Type: RS
AvglHeld: 1001100

cc. g

Vide we Trig: FresRun PG Vide v Trig: FresRun
il "7 hen 2048 Wi " #aten: 3008
RefOffsst 181 d8 MKr1 £24.00 MHz Ref Offset 16.1 4B
1098/ Ref 30.00 dBm -31.444 dBm 10 geidiv__Ref 30.00 dBm
i ficH
00 oo)
o o
! !
Genter 824.00 MHz Span 20,00 MHz Genter 824,00 MHz Span 20.00 MHz
#Res BIN 100 kHz #VBIW 330 kHz' Sweep 1.000 ms (601 pts) #Res BV 100 kHz #VEW 330 kHz' Sweep 1.000 ms (601 pts)

Enarus

16QAM Low channel FRB

Avg Type: RS

16QAM Low channel 1RB

cc. g

Avg Type: RS
PGEHd: e TrG: FreeRun avalMela. 100100 < PG Vide v THG: FresRun AvgiNala: 10010
IFGaiik:Law #Awan: 30 dB B I Gl #Attan: 30 dB
MKr1 849.00 MHz Mkr1 848.00 MHz
Ref Offset 16.1 dB ' Ref Offget 16.1 dE -
o =iy Ref 30.00 dBm -31.529 dBm 1o geidiv_Ref 30.00 dBm -27.870 dBm
09 oo
o o
! !
Center 849.00 MHz Span 20,00 MHz Center 849,00 MHz Span 20.00 MHz
#Res BIW 100 kHz #VBIN 330 Kz Sweep 1.000 ms (601 pts) #Res BW 100 kHz #VBIW 330 kHz" Sweep 1.000 ms (601 pts)

s

Enarus

16QAM High channel FRB

16QAM High channel 1RB
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T
PGt - Trig FreeRun GO 100150 NG Vide v Trig FreeRun AvgiHai: 12ar1c
IFGain:Low #Atten- 30 dB B W GainzLow #Attan: 30 dB
Mkr1 824.00 Hz Mkr1 824.000 0 MHz
RefOffsst 16.1 dB Rof Offast 164 4B 0
10 d8idv Ref 30.00 dBm -25.712 dBm 10 dBrdiv Ref 30.00 dBm -18.229 dBm
ficH od
0 o0l
o o
! ‘ !
¢
Genter 824.000 MHz Span 10.00 MHz Center 824.000 MRz Span 10.00 MHz
#Res BIW 51 kHz #VBIN 160 KHz" Sweep 5.333 ms (20001 pts) #Res BW 51 kHz #VBIN 160 kHz" Sweep 5.333 ms (20001 pts)
e g e e
QPSK Low channel FRB QPSK Low channel 1RB
e e
s o se o am S - s wmam
enter Freq 849.000000 MHz ) Avg Type: RIS enter Freq 849000000 MHz Avg Type: RS
PG Vilde s~ Trig: FreeRun AvgHaid: 1001100 PG le >~ Trig: FreeRun AvglHald: 1001100
oanow | Siten: 30 B Woanctom | #Atlen: 30 B
Mkr1 849.00 \Hz Mkr1 849 0 MHz
Ref Offset 16.1 dB - Ref Offset 16.1 dB % 449
10 deidi Ref 30.00 dBm -26.947 dBm 0 gaidy Ref 30.00 dBm -22.142 dBm
ik 34
0 o0l
o o
! !
4
Genter 849.000 MHz Span 10,00 MHz Center 849,000 MRz Span 10.00 MHz
#Res BIW 51 kHz #VBIN 160 KHz" Sweep 5.333 ms (20001 ps) #Res BW 51 kHz #VBI 160 kHz" Sweep 5.333 ms (20001 pts)
e g e e

QPSK High channel 1RB

QPSK High channel FRB

5MHz

T
[ 5 o e e e | be e
enter Freq 824.000000 MHz Avg Type: RIS enter Freq 824.000000 MHz Avg Type: RS
NG Wilde e~ Trig: FreeRun gz, 100100 [ R e AvgiNala: 10010
IFGaiik:Law #Awan: 30 dB I Gl #Attan: 30 dB AARR
MKr1 824.000 0 MHz Mkr1 824.000 0 MHz
Ref Offset 16.1 dB - Ref Offget 16.1 dE =
o =iy Ref 30.00 dBm -28.820 dBm 1o geidiv_Ref 30.00 dBm -21.671 dBm
09 oo
o s
! L !
Center 824.000 MHz Span 10,00 MHz Center §24.000 MRz Span 10.00 MHz
#Res BIW 51 kHz #VBIN 160 KHz" Sweep 5.333 ms (20001 ps) #Res BW 51 kHz #VBI 160 kHz" Sweep 5.333 ms (20001 pts)
e g e e

16QAM Low channel FRB 16QAM Low channel 1RB

eant s e T
. - oc s i srussi
‘enter Freq 849.000000 MHz Avg Typs RIS Ava Type: RS
G- Wilde e~ Trig: FreeRun avglrela. 100100 PO ile v~ Trig: FreeRun AvglHela: 10010
o | #Aton: 3068 Whantons | #Atian: 30 B
MKr1 849.000 0 MHz Mkr1 849.000 0 MHz
Ref Offset 16.1 dB A Ref Offget 16.1 dE N
[0 81y Ref 30.00 dBm -27.291 dBm [0 geidiv_Ref 30.00 dBm -21.461 dBm
0 00]
o s
k¢
Centeér 349,000 MHz Span 10.00 MHz Center 849,000 MHz Span 10.00 MHz
#Res BI 51 kHz #VBIN 160 kHz" Sweep 5.333 ms (20001 ps) #Res BW 51 kHz #VEW 160 kHz* Sweep 5.333 ms (20001 pts)
e i e i

16QAM High channel 1RB

16QAM High channel FRB
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En A
Avg Typs: RS
AvglHold: 1001100

Avg Typs: RMS

dvwg|Hoid: 10000 rwe Trig: FresRun

#Attan: 30 dB

Trig: FreeRun BN Vide
WGsinLon

FHC: Wide o
#attan: 30 9B

IWGainiLow
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Ref Offsst 16.1 dB
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271 dBm
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#Res BW 30 kHz
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QPSK Low channel 1RB

g
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#Res BIW 30 kHz #VBIN 100 KHz" Sweep 4.000 ms (20001 pts) #Res BW 30 kHz #VBI 100 kHz" Sweep 4.000 ms (20001 pts)
e

g s
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QPSK High channel 1RB
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- = o e e c
enter Freq 824.000000 MHz Avg Type: RIS enter Freq 824.000000 MHz Avg Type: RS
NG Wilde e~ Trig: FreeRun gz, 100100 [ R e AvgiNala: 10010
IFGaiik:Law #Awan: 30 dB I Gl #Attan: 30 dB
MKr1 824.000 0 MHz Mkr1 824.000 0 MHz
Ref Offset 16.1 dB Ref Offget 16.1 dE
o =iy Ref 30.00 dBm -25.146 dBm 1o geidiv_Ref 30.00 dBm -20.993 dBm
09 oo
o s
! !
4
Center 824,000 MHz Span 6.000 MHz Center §24.000 MRz Span 6,000 MHz
#Res BI 30 kHz #VBIN 100 KHz" Sweep 4.000 ms (20001 ps) #Res BW 30 kHz #VBW 100 kHz Sweep 4.000 ms (20001 pts)
e

g

16QAM Low channel 1RB

“Ava Type: RS

16QAM Low channel FRB
I =)

[ =10
- A s s s

seusEan

s

Emaug|

s

“Ava Type RIS
G- Wilde e~ Trig: FreeRun avglrela. 100100 PO ile v~ Trig: FreeRun AvglHela: 10010
o | #Aton: 3068 Whantons | #Atian: 30 B
MKr1 849.000 0 MHz Mkr1 849.000 0 MHz
Ref Offset 16.1 dB . Ref Offget 16.1 dE .
[0 81y Ref 30.00 dBm -24.961 dBm [0 geidiv_Ref 30.00 dBm -20.281 dBm
0 00]
o s
Centeér 349,000 MHz Span 6.000 MHz Center 849,000 MHz Span 6.000 MHz
#Res BI 30 kHz #VBIN 100 kHz" Sweep 4.000 ms (20001 pts) #Res BW 30 kHz #VEW 100 kHz* Sweep 4.000 ms (20001 pts)
i

ucc.

16QAM High channel 1RB

16QAM High channel FRB
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FCC ID: A3LSMS916B

En A

Avg Typs: RS

Avg Typs: RMS

PGt - Trig FreeRun AvgiHoig: 1601100 PO Ukde v T FreeRun AvgiHai: 12ar1c
Farten " satan 3008 el n T, T ettan: 30d8 o
Mkr1 824.000 00 MHz Mkr1 824.000 00 MHz
RefOffsst 16.1 dB Rof Offast 164 4B O
10 d8idv Ref 30.00 dBm -23.354 dBm 10 dBrdiv Ref 30.00 dBm -19.521 dBm
ficH od
0 o0l
o o
! !
4
Genter 824.000 MHz Span 2.800 MHz Center 824.000 MRz Span 2.800 MHz
#Res BIW 15 kHz #VBIN 51 KHz" Sweep 5.333 ms (20001 pts) #Res BW 15 kHz #VBI 51 kHZ Sweep 5.333 ms (20001 pts)
e g e e
QPSK Low channel FRB QPSK Low channel 1RB
Ceragh st o Ceyagh e A
s e ey - - sz wmam
enter Freq 849.000000 MHz Avg Type: RIS enter Freq 849000000 MHz Avg Type: RS
PG Ulde -~ Ts: FreeRun AvgHaid: 1001100 SO Vide o~ Trig: FreeRun AvglHald: 1001100
IFGain:Low #Atten: 30 dB W GainzLow. #Attan: 30 dB
Mkr1 849.000 00 MHz Mkr1 849.000 00 MHz
Ref Offset 16.1 dB Ref Offset 16.1 dB q
[ogeiciv_Ref 3000 d@m -24.503 dBm 10 geidiv_Ref 30.00 dBm -20.511 dBm
0 o0l
o o
! !
L
Genter 849,000 MHz Span 2.800 MHz Center 849,000 MRz Span 2.800 MHz
#Res BIW 15 kHz #VBIN 51 kHz" Sweep 5.333 ms (20001 ps) #Res BW 15 kHz #VBI 51 kHz Sweep 5.333 ms (20001 pts)
e g e e
1.4MH QPSK High channel FRB QPSK High channel 1RB
. 4 e B—
- = o oz e am [ E e e
enter Freq 824.000000 MHz Avg Type: RIS enter Freq 824.000000 MHz Avg Type: RS
PGV e~ Trig: FresRun gz, 100100 G Vide o Thig: FresRun AvgiNala: 10010
IFGaiik:Law #Awan: 30 dB I Gl #Attan: 30 dB
Mkr1 824.000 00 MHz MKr1 824.000 00 MHz
Ref Offset 16.1 dB . Ref Offget 16.1 dE
o =iy Ref 30.00 dBm -25.531 dBm 1o geidiv_Ref 30.00 dBm -19.419 dBm
09 oo
o s
! !
4
Center 824,000 MHz Span 2.800 MHz Center §24.000 MRz Span 2.800 MHz
#Res BW 15 kHz #VBIN 51kHz" Sweep 5.333 ms (20001 ps) #Res BW 15 kHz SV 51 kHz Sweep 5.333 ms (20001 pts)
e

g

16QAM Low channel FRB 16QAM Low channel 1RB

=10
Lo

seusEan

serei v T
Avg Typs: RMS Avg Type: RMS
G- Wilde e~ Trig: FreeRun avglrela. 100100 PO ile v~ Trig: FreeRun AvglHela: 10010
IFGai:Law #Awan: 30 dB ¥ GainiL . #Attan: 30 B
Mkr1 849.000 00 MHz MKr1 849.000 00 MHz
Ref Offset 16.1 dB Ref Offget 16.1 dE
[0 81y Ref 30.00 dBm -26.009 dBm [0 geidiv_Ref 30.00 dBm -20.819 dBm
0 00]
o s
Centeér 349.000 MHz Span 2.200 MHz Center 849,000 MHz Span 2.800 MHz
i#Res BI 15 kHz #VBIN 51kHz* Sweep 5.333 ms (20001 ps) #Res BW 15 kHz HVEBW 51 kHz Sweep 5.333 ms (20001 pts)
i

s

Emaug|

ucc.

16QAM High channel FRB 16QAM High channel 1RB
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DATE: 2022-10-27

LTE Band 12

At

Ceyagh Soechum Aosles - U416
[

Er A

Ava Type: RIS Ava Typs: RMS
FNG:Vide +»- Tl FreeRun Auvglold: 1601100 PO Uide <w- Trig: FresRun AvglHiold: 100r1za
FGantow  #Attan: 30 B Weanctmy | €Attan: 30d8
Mkr1 699.0 \Hz Mkr1 699, MHz
RefOffest 1808 dB 9 Ref Offset 16.09 dB 3
10 dsid Ref 30.00 dBm -32.210 dBm 10 didv  Ref 30.00 dBm -32.458 dBm
fich Log
0 o
0 o
! x
Center 609.00 MHz Span 20.00 MHz Center 639.00 MHz Span 20.00 MHz
#Res BW 100 kHz #VBIW 330 KHz" Sweep 1.333 ms (20001 pts) #Res BIW 100 kHz #VBW 330 kHz* Sweep 1.333 ms (20001 pts}

g hisc

nanue

QPSK Low channel FRB

RO G
e

At am

QPSK Low channel 1RB

Er A

Avg Tygs: RWIS Avg Typs: RMS
T Aovglold: 1607100 FNG-Vilde > Trig: FresRun AvglHold: 10ar1ga
WWoainiLow | &Atien: 30 dB Weandoy  #Atian:30d8
Mkri 716.000 MHz
RefOffest 18.08 dB Ref Offset 16.09 dB
10 dBidv  Ref 30.00 dBm 10 didv  Ref 30.00 dBm -26.998 dBm
fich Lod
0 o
0 o
' !
Center 716.00 MHz Span 20.00 MHz Centter 716.00 MHz Span 20.00 MHz
#Res BW 100 kHz #VBIW 330 KHz" Sweep 1.333 ms (20001 pts) #Res BIW 100 KHz #VBW 330 kHz* Sweep 1.333 ms (20001 pts}

g s

Enarus

QPSK High channel FRB

10MHz

R |

enter Freq 608.000000 MHz

fvg Type: RS
AvwglHeld: 100100

QPSK High channel 1RB

Avg Type: RS
AvglHeld: 1001100

Wkt -~ Trig: FreeRun PG Vide v Trig: FresRun
S T skten 308 Tl " gdtan: 30 a8
Ref Offest 16.08 B MKr1 699.000 MHz et Offeet 16.00 4B Mkrt 699.000 MHz
10 dedie Ref 30.00 dBm -31.167 dBm 10 derdic Ref 30.00 dBm -30.136 dBm
Log Log
09 oo
o o
! !
Genter 639.00 MHz Span 20,00 MHz Center 649,00 MHz Span 20.00 MHz
#Res BIW 100 kHz #VBIN 330 KHz" Sweep 1.333 ms (20001 pts) #Res BW 100 kHz #VBI 330 kHz" Sweep 1.333 ms (20001 pts)

g s

Enarus

16QAM Low channel FRB

16QAM Low channel 1RB

cc.

.Avn Type: RMS Avg Type: RMS
PGEHd: e TrG: FreeRun avalMela. 100100 PG Vide v THG: FresRun AvgiNala: 10010
o | St 3008 Whanon | #Atian: 308
Ref Offest 16.08 B Mkr1 71 et Offect 16.00 4B MKr1 716.000 Mz
10 d=dic Ref 30.00 dBm -3 10 dErdic Ref 30.00 dBm -27.899 dBm
ficH 34
09 oo
o o
! !
Center 716.00 MHz Span 20,00 MHz Center 716,00 MHz Span 20.00 MHz
#Res BIW 100 kHz #VBIN 330 Kz Sweep 1.333 ms (20001 pts) #Res BW 100 kHz #VBIW 330 kHz" Sweep 1.333 ms (20001 pts)

g s

Enarus

16QAM High channel FRB

16QAM High channel 1RB
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T
FIC: Wlde +»- Trig: FreeRun Avgnats 1m0 PG ide v O FresRun AvgiHai: 12ar1c
Tt &Attan: 30 dB oA A WanLow #Attan: 30 4B
Mkr1 699.000 0 MHz Mkr1 699.000 0 MHz
Ref Offsst 1608 & 0 Rof Offast 16.09 B .0
10 dBidiv Ref 30.00 dBm -25.020 dBm 10 dBrdiv Ref 30.00 dBm -22.040 dBm
ficH od
0 o0l
o o
! !
L
Genter 639.000 MHz Span 10.00 MHz Center 699,000 MRz Span 10.00 MHz
#Res BIW 51 kHz #VBIN 160 KHz" Sweep 5.333 ms (20001 pts) #Res BW 51 kHz #VBIN 160 kHz" Sweep 5.333 ms (20001 pts)
e g e e
QPSK Low channel FRB QPSK Low channel 1RB
e e
s - o se o am S - s wmam
enter Freq 716.000000 MHz ) Avg Type: RIS enter Freq 716.000000 MHz Avg Type: RS
PG Vilde s~ Trig: FreeRun AvgHaid: 1001100 PG le >~ Trig: FreeRun AvglHald: 1001100
oanow | Siten: 30 B Woanctom | #Atlen: 30 B
Mkr1 716.00 \Hz Mkr1 716.000 0 MHz
Ref Offset 16.08 dB » Ref Offset 16.08 dB 94
[ogeiciv_Ref 3000 dBm -25.663 dBm 10 geidiv_Ref 30.00 dBm -19.261 dBm
0 o0l
o o
! !
L,
Genter 716.000 MHz Span 10,00 MHz Center 716,000 MRz Span 10.00 MHz
#Res BIW 51 kHz #VBIN 160 KHz" Sweep 5.333 ms (20001 ps) #Res BW 51 kHz #VBI 160 kHz" Sweep 5.333 ms (20001 pts)
e g e e

QPSK High channel 1RB

QPSK High channel FRB

5MHz

T
[ 5 o e e e i be e
enter Freq 699.000000 MHz Avg Type: RIS enter Freq 699.000000 MHz Avg Type: RS
NG Wilde e~ Trig: FreeRun gz, 100100 [ R e AvgiNala: 10010
IFGaiik:Law #Awan: 30 dB I Gl #Attan: 30 dB
Mkr1 698.000 MHz Mkr1 699.000 MHz
Ref Offget 16.08 dB 167 Ref Offget 16.09 dB 4
10 d=dic Ref 30.00 dBm -31.167 dBm derdic Ref 30.00 dBm -30.136 dBm
Log Log
09 oo
o s
! !
Center 639.00 MHz Span 20,00 MHz Center 699,00 MHz Span 20.00 MHz
#Res BIW 100 kHz #VBIN 330 Kz Sweep 1.333 ms (20001 pts) #Res BW 100 kHz #VBIW 330 kHz" Sweep 1.333 ms (20001 pts)
e g e e

16QAM Low channel FRB 16QAM Low channel 1RB

eant s e T
. - oc s i srussi
‘enter Freq 716.000000 MHz Avg Typs RIS Ava Type: RS
G- Wilde e~ Trig: FreeRun avglrela. 100100 PO ile v~ Trig: FreeRun AvglHela: 10010
IFGai:Law #Awan: 30 dB ¥ GainiL . #Attan: 30 B
Mkr1 718.000 MHz Mkr1 716.000 MHz
Ref Offget 16.08 dB - Ref Offget 16.09 dB
[0 481y Ref 30.00 dBm -31.825 dBm [0 geidiv_Ref 30.00 dBm -27.899 dBm
0 00]
o s
Centeér 716.00 MHz Span 20.00 MHz Center 716,00 MHz Span 20.00 MHz
#Res BIW 100 kHz #VBIN 330 kHz* Sweep 1333 ms (20001 pts) #Res BW 100 kHz #VEW 330 kHz* Sweep 1.333 ms (20001 pts)
e i e i

16QAM High channel 1RB

16QAM High channel FRB
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T
PGt - Trig FreeRun GO 100150 NG Vide v Trig FreeRun AvgiHai: 12ar1c
IFGain:Low #Atten- 30 dB B ’ W GainzLow #Attan: 30 dB
Mkr1 699.000 0 MHz Mkr1 699.000 0 MHz
Ref Offsst 1608 & Rof Offast 16.09 B 000
10 dBidiv Ref 30.00 dBm -23.160 dBm 10 dBrdiv Ref 30.00 dBm -22.220 dBm
Log Log
0 o0l
o o
! L !
4
Genter 639.000 MHz Span 6.000 MHz Center 699.000 MRz Span 6.000 MHz
#Res BIW 30 kHz #VBIN 100 KHz" Sweep 4.000 ms (20001 ps) #Res BW 30 kHz #VBIW 100 kHz" Sweep 4.000 ms (20001 pts)
e g e e
QPSK Low channel FRB QPSK Low channel 1RB
e e
o o se womam P - sz Az
enter Freq 716.000000 MHz ) Avg Type: RIS enter Freq 716.000000 MHz Avg Type: RS
PGV s~ Trig: FreeRun AvgHaid: 1001100 SO Vide o~ Trig: FreeRun AvglHald: 1001100
IFGain:Low #Atten: 30 dB W GainzLow. #Attan: 30 dB
Mkr1 716.000 0 MHz Mkr1 718. 0 MHz
Ref Offset 16.08 dB > Ref Offset 16.08 dB Y ~
[ogeiciv_Ref 3000 dBm -25.729 dBm 10 geidiv_Ref 30.00 dBm -22.542 dBm
0 o0l
o o
! !
4
Genter 716,000 MHz Span 6.000 MHz Center 716,000 MRz Span 6,000 MHz
#Res BIW 30 kHz #VBIN 100 KHz" Sweep 4.000 ms (20001 pts) #Res BW 30 kHz #VBI 100 kHz" Sweep 4.000 ms (20001 pts)
e g e e
3MH QPSK High channel FRB QPSK High channel 1RB
z T T
- = o oz e o Be Ere prepn
enter Freq 699.000000 MHz Avg Type: RIS enter Freq 699.000000 MHz Avg Type: RS
PGEHd: e TrG: FreeRun AvgiHald: 100100 PG Vide v THG: FresRun AvgiNala: 10010 e
o | St 3008 Whanon | #Atian: 308 &
MKr1 699.000 0 MHz Mkr1 699.000 0 MHz
Ref Offget 16.08 dB Ref Offget 16.09 dB Y 94
o =iy Ref 30.00 dBm -28.849 dBm 10 geidiv_Ref 30.00 dBm -22.091 dBm
09 oo
o s
! !
Center 689.000 MHz Span 10,00 MHz Center 699,000 MRz Span 10.00 MHz
#Res BIW 51 kHz #VBIN 160 KHz" Sweep 5.333 ms (20001 ps) #Res BW 51 kHz #VBI 160 kHz" Sweep 5.333 ms (20001 pts)
e g e e

16QAM Low channel FRB 16QAM Low channel 1RB

eant s e T
W | e oc s i srussi
‘enter Freq 716.000000 MHz Avg Typs RIS Ava Type: RS
G- Wilde e~ Trig: FreeRun avglrela. 100100 PO ile v~ Trig: FreeRun AvglHela: 10010
o | #Aton: 3068 Whantons | #Atian: 30 B
MKr1 716.000 0 MHz Mkr1 716.000 0 MHz
Ref Offget 16.08 dB - Ref Offget 16.09 dB
[0 481y Ref 30.00 dBm -27.527 dBm [0 geidiv_Ref 30.00 dBm -23.834 dBm
0 00]
o s
Centeér 716.000 MHz Span 10.00 MHz Center 716,000 MHz Span 10.00 MHz
i#Res BIW 51 kHz #VBIN 160 kHz" Sweep 5.333 ms (20001 ps) #Res BW 51 kHz #VEW 160 kHz* Sweep 5.333 ms (20001 pts)
e i e i

16QAM High channel 1RB

16QAM High channel FRB
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o A

T s
Avg Typs:RMIS Avg Typa: RIS
NG Wilde n-  Trig FreeRun AvglHold: 1001100 NG Vilde ~w-  Trig: FreeRun AvglHold: 10110
itan " satan 3008 cerlA n Lo | #Atan: 308 e
Mkr1 699.000 00 MHz Mkr1 699.000 00 MHz
Ref Offsst 1608 & Rof Offast 16.09 B 0
10 dBidiv Ref 30.00 dBm -25.385 dBm 10 dBrdiv Ref 30.00 dBm -20.647 dBm
ficH od
0 o0l
o o
! !
L
Genter 639.000 MHz Span 2.800 MHz Center 699.000 MRz Span 2.800 MHz
#Res BIW 15 kHz #VBIN 51 KHz" Sweep 5.333 ms (20001 pts) #Res BW 15 kHz #VBI 51 kHZ Sweep 5.333 ms (20001 pts)
e g e e
QPSK Low channel FRB QPSK Low channel 1RB
Ceragh st o Ceyagh e A
s : o e - be sz wmam
enter Freq 716.000000 MHz Avg Type: RIS enter Freq 716.000000 MHz Avg Type: RS
PG Vilde s~ Trig: FreeRun AvgHaid: 1001100 PG le >~ Trig: FreeRun AvglHald: 1001100
IFGain:Low #Atten: 30 dB W GainzLow. #Attan: 30 dB
Mkr1 716.000 00 MHz Mkr1 716.000 00 MHz
Ref Offset 16.08 dB Ref Offset 16.08 dB -
[ogeiciv_Ref 3000 dBm -25.865 dBm 10 geidiv_Ref 30.00 dBm -20.472 dBm
0 o0l
o o
! !
L
Genter 716,000 MHz Span 2.800 MHz Center 716,000 MRz Span 2.800 MHz
#Res BIW 15 kHz #VBIN 51 kHz" Sweep 5.333 ms (20001 ps) #Res BW 15 kHz #VBI 51 kHz Sweep 5.333 ms (20001 pts)
e

g s

QPSK High channel FRB

QPSK High channel 1RB

e | e

1.4MHz

- = o e e c
enter Freq 699.000000 MHz Avg Type: RIS enter Freq 699.000000 MHz Avg Type: RS
NG Wilde e~ Trig: FreeRun gz, 100100 [ R e AvgiNala: 10010
IFGaiik:Law #Awan: 30 dB I Gl #Attan: 30 dB
Mkr1 699.000 00 MHz MKr1 699.000 00 MHz
Ref Offget 16.08 dB an Ref Offget 16.09 dB
o =iy Ref 30.00 dBm -25.122 dBm 10 geidiv_Ref 30.00 dBm -21.109 dBm
09 oo
o s
! !
4
Center 689.000 MHz Span 2.800 MHz Center 649,000 MRz Span 2.800 MHz
#Res BI 15 kHz #VBIN 51kHz" Sweep 5.333 ms (20001 ps) #Res BW 15 kHz SV 51 kHz Sweep 5.333 ms (20001 pts)
e

g

16QAM Low channel 1RB

16QAM Low channel FRB

seusEan

serei i n
Avg Typs: RMS Avg Type: RMS
G- Wilde e~ Trig: FreeRun avglrela. 100100 PO ile v~ Trig: FreeRun AvglHela: 10010
IFGai:Law #Awan: 30 dB ¥ GainiL . #Attan: 30 B
Mkr1 716.000 00 MHz Mkr1 716.000 00 MHz
Ref Offget 16.08 dB - Ref Offget 16.09 dB
[0 481y Ref 30.00 dBm -27.912 dBm [0 geidiv_Ref 30.00 dBm -21.450 dBm
0 00]
o s
¢
Centeér 716.000 MHz Span 2.200 MHz Center 716,000 MHz Span 2.800 MHz
i#Res BI 15 kHz #VBIN 51kHz* Sweep 5.333 ms (20001 ps) #Res BW 15 kHz HVEBW 51 kHz Sweep 5.333 ms (20001 pts)
i

Emaug| s

ucc.

16QAM High channel FRB 16QAM High channel 1RB
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