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9.2. BAND EDGE EMISSIONS

RULE PART(S)
FCC: §22.359, §22.917, §24.238, §27. 53, §90. 543 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:

(a) (4) For mobile and portable stations operating in the 2305-2315 MHz and 2350-2360 MHz bands:
(i) 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(PC2) 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(PC2) MHz, and not less than 67 + 10 log
(P) dB on all frequencies between 2328 and 2337 MHz;
(i) 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 2300 MHz, 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;
(i) 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.

(c) 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:
(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) dB;
(4) On all frequencies between 763-775 MHz and 793-806 MHz, by a factor not less than 65 + 10 log (P)
dB in a 6.25 kHz band segment, for mobile and portable stations;

(9) 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.
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((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
()(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.

Part 90.543:

(e) For operations in the 758-768 MHz and the 788-798 MHz bands, 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 all frequencies between 769-775 MHz and 799-805 MHz, by a factor not less than 76 + 10 log (P)
dB in a 6.25 kHz band segment, for base and fixed stations.

(2) On all frequencies between 769-775 MHz and 799-805 MHz, by a factor not less than 65 + 10 log (P)
dB in a 6.25 kHz band segment, for mobile and portable stations.

(3) On any frequency between 775-788 MHz, above 805 MHz, and below 758 MHz, by at least 43 + 10
log (P) dB.

(4) Compliance with the provisions of paragraphs (e)(1) and (2) of this section is based on the use of
measurement instrumentation such that the reading taken with any resolution bandwidth setting should
be adjusted to indicate spectral energy in a 6.25 kHz segment.

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.
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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 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) Set VBW = 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);

NOTE1
For frequency range of 763-775 MHz and 793-806 MHz, 769-775 MHz and 799-805 MHz.(LTE
Band 13, 14)

a) Setthe RBW =6.2 kHz

b) SetVBW 2 3 x RBW;

c) Sweeptime =1 second ;

d) Detector = RMS;

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

f) Trace mode = Average,;
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NOTE2

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.

NOTE3
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.

NOTE4

[= Pyt Specrm Aralyze - 25518
& E BT T

E Verram s e e
A

| T [ anautc
] Trig Delay-1214ms  #Avg Type: RMS
PO Fase —»- Trg:RFBurst
FGein

ALIGN A0T0
#Avg Type: RIS

PNO: Fost <+ THE: FresRun
I GainLow Atten: 40 65 Atten: 34 4B

Ref Offset 16.28 dB

10dady  Ref 30.00 dBm 10 degiv  Ref 40.00 dBm
Log Log

)

Center 2501000000 GHz ‘Span 0 Hz| Center 3.455010000 GHz Span 0 Hz
Res BW 8 MHz H#YBW 50 MHz Sweep 10.00 ms (20001 pts) Res BW 8 MHz #VBW 50 MHz Sweep 15.00 ms (1001 pts)
i FUNCTONVALUE o o

S S A B
N t 2008 ms 811dBm
2z a1 to(a) 0.39dB

1.000 ms (A}
3 a1 t 5001 ms (A} 20548 a1 t i) 4995 ms (4] 143d8

3

1
3
4
5
6
7
8
9
0
1
-

For 5G NR n41 Emission Mask (Gate trigger off): | For 5G NR n77 Emission Mask (Gate trigger off):
RF Path Loss: 16.43 dB & DCF 7 dB: 10log(1/5) | RF Path Loss: 16.28 dB & DCF 7.03 dB:
Measure offset: 16.43 dB+7 dB = 23.43 dB 10l0g(0.99/4.995)

Measure offset: 16.28 dB+7.03 dB = 23.31 dB
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NOTES

LTE Band 30 and NR Band n30 A-MPR are implemented in this EUT when operating on the A-
MPR specification in 3GPP TS 36.101 (Table 6.2.4-16). Also only Emission mask test item were
performd A-MPR condition.

LTE Band 41(PC2) A-MPR is implemented in this EUT when operating on HPUE per the A-
MPR specification in 3GPP TS 36.101 (Table 6.2.4-4a). Also only Emission mask test item were
performd A-MPR condition.

LTE Band 41C(PC2) A-MPR is implemented in this EUT when operating on HPUE per the A-
MPR specification in 3GPP TS 36.101 (Table 6.2.4A,10-1, Table 6.2.4A,10-2). Also only
Emission mask test item were performd A-MPR condition.

NOTEG6

5G NR: All Waveforms (CP-OFDM vs DFT-s_OFDM) and modulations (1t/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
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Center 824.0000 MHz
#Res BIV 8.2 KHz

VBW 24 kHz* #Sweep 1.000 5 (200 pts)

EGPRS Low channel

GPRS Low channel

GSM
850

[ FermabtSpecium sy - UL 5506 Do BUS/AIZ.
AL W oo St ALGAD
Center Freq 849000000 MHz Avg
PHO-Wide -vo T FreeRun
i #Azan: 40dB

AvglHold: 100100

L
Type: RS

Offset 26,19 4B

[ Fevsohttpecim sy -l 25506 Do O 01
AL T Sevse ] FrE T
Avg Type: RS
Center Freq 849.000000 MHz N Wee b Trig: FreeRun T o
i HAman: 40 4B

IGsinLow
Mk

piAerd
Ref Offset 25.19 dB. Mk Ref
‘1'.‘!"4\:.« Ref 39.00 dBm Iﬂﬂ‘du'd v Ref 39.00 dBm
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 5 (200 pts) #Res BV 8.2 kHz VBW 24 kHz* #Sweep 1.000 & (200 pts)
GPRS High channel EGPRS High channel
L flsa |
Avg Type: RMS A TR
o A ey

Ref Offset 26,4 dB
Ref 30.00 dBm

Trig: FrasRun

PN Wde + oo
TG o #Azan: 40dB

Avg Hele: 1001180
Mkr2 1.849 991 1z
-16.220 dBm

10 ciai

‘Span 1.000 MHz

Center 1.8500000 GHz

#Sweep 1.000 s (2001 pts)

RelOffset 25.4 dB
Ref 39.00 dBrm

Mkr2 1.848

{odaid

‘Span 1.000 MHz

Center 1.8500000 GHz
#Res BIV 9.1 kHz

VBW 27 kHz* #Sweep 1.000 § (2001 prs)

GSM
1900

#Res BW 9.1 kHz VBW 27 kHz"
GPRS Low channel EGPRS Low channel
T
SeNSLiLk AdNaie | SENSEN ALGN A TU
iz Avg Type: RMS vg Type: RMS
WGl o #Atten: 40 dB. G ow #Atten: 40 dB
Ref Offset 25.4 dB. RefOffset 25.4 48 Mkr2 1.810 Hz
"IJ e Ref 39.00 dBm ;u:_iu il Ref 39.00 dBm dBm
3 s
[Center 1.9100000 GHz ‘Span 1.000 MHz Center 1.9100000 GHz ‘Span 1.000 MHz
#Res BW 9.1 kHz VBW 27 kHz* #Sweep 1.000 5 (2001 pts) #Res BW 9.1 kHz VBW 27 kHz* #Sweep 1.000 s (2001 pts)
EGPRS High channel

GPRS High channel
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WCDMA

Band 5

Kerzant Speram Aeabr STy
&L o sersiian] T
2 SRS
[Center Freq 849.000000 MHz SN e . Trig:FrasRun Avﬁﬂ? T
#ation: 30,48

e

Aug
+w. Trig: Fras Run AvglHaie: 1001100
#iman: 30 4B
Ref Offset 16.19 dB.
jogeidn Ref 30.00 dB
00,
00 {
e,

‘Span 11.00 MHz

Center 324.000 MHz
#Sweep 37.33 ms (20001 pts)

#Res BIW 51 kHz

#VBW 160 kHz"

REL99 Low channel

|
Avg
Avanaig: 100100

sk

NG Wids +we T FrosRun
TG ow #Azan: 30 B

Mkr1 824.00
-28.419 dBm

RelOffset 15,19 d8
Ref 30.00 dBra

&0

Span 11.00 MHz

Center 824,000 MHz
#Sweep 37.33 ms (20001 pts)

#Res BIW 51 kHz #YBW 160 KHz*

HSDPA Low channel

WesnLin

Mkr1

Ref Offset 1619 0B 00 MHz
0esin  Ref 30.00 dBm dBm

Span 11.00 MHz

Center 849.000 Mz
#Sweep 37.33 ms (20001 pts)

[#Res BW 51 kHz

#VBW 160 kHz"

skl A |
Avg Type:RMS
AvalHoid: 100160

PNG:Wids +wo T FroeRun
TFGainLow

Mkr1 84

RelOffs¢t 16,19 d8
Ref 30.00 dBm

10 daiar

w00

Span 11.00 MHz

Center 849,000 MHz
#Sweep 37.33 ms (20001 pts)

#Res BIW 51 kHz #YBW 160 KHz*

Band 4

REL99 High channel

ALIGN AITO

pe: RMS
AvgiHeld: 1001100

enter Freq 1.710000000 GHz
BHO: Wide ~
TFGoinLow

Trig: Free Run
#hmen: 30 68

Mkr1 1.710 000 00 GHz
Ror 30,00 GBm_ -24.587 dBm

10 6B/l Ref 30.00 dBm
Log

h - RS
Trig: Free Run AvglHold: 100100

PR Wiide -
sAsen: 30 d8

TFGain:Low
Mkr1 1.710 000 00 GHz
-27.079 dBm

Ref Offset 16,38 dB.
{0deid_ Ref 30.00 dBm
og

oo

0o

Span 11.00 MHz

Center 1.710000 GHz
#Res BW 51 kHz HVBI 160 kHz* #Sweep 37.33 ms (20001 pts)

Josc s

Span 11.00 MHz

Center 1.710000 GHz
#Res BW 51 kHz #VBIN 160 kHz* #Sweep 37.33 ms (20001 pts)

e smatus)

HSDPA Low channel

REL99 Low channel

ALICH

« T .
Type: RMS
enter Freg L7SSO00000GHE o], . o rsomun o g
1FGaind o anen: 30 8

Mkr1 1.755 000 00 G
-25.146 dBm

Ref Offset 16.38 dB.
Ref 30.00 dBm

Dot 60872021

g Type: RMS
e Trig: FreaRun Avg|Held: 1001100
saten: 30 48

Wdo
IFGaini o
Mkr1 1.755 000 00 GHz

-25.672 dBm

Ref Offset 16,38 dB.
Ref 30.00 dBm

10 dBidiv
Log

10 dBidiv
Log

o

0o

Span 11.00 MHz

Center 1.755000 GHz
#Sweep 37.33 ms (20001 pts)

#Res BW 51 kHz
s

#VBW 160 KHz*
mams,

Span 11.00 MHz

Center 1.755000 GHz
#Sweep 37.33 ms (20001 pts)

#Res BW 51 KHZ #VBW 160 KHz"

e smamus)

REL99 High channel

HSDPA High channel
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Ref Offset 16.4 48
Ref 30.00 dBra

70 cBidy

[Center 1.850000 GHz

[#Res BW 51 kHz #VEW 160 kHz"

‘Span 11.00 MHz
#Sweep 37.33 ms (20001 pts)

REL99 Low channel

Ay Type: RIS
. saRun Avgaig: 100100
%57 Hhdan: 2008,

RerOffset 15,4 dB.
Ref 30.00 dBr

{odaig

Span 11.00 MHz
#Sweep 37.33 ms (20001 pts)

Center 1.850000 GHz

#Res BIW 51 KHz #VBW 160 KHz*

HSDPA Low channel

Band 2
szl Haull |
Avg Type:
Trig: Fras Rs AvglHald:
by
Ref Offset 16.4 dB
"\‘JNdD dv Ref 30.00 dBm
0

[Center 1.910000 GHz

#Res BW 51 kHz #VBW 160 kHz"

pan 11,00 NHz
#Sweep 37.33 ms (20001 pts)

REL99 High channel

[= erramtipanme soaiaer - isisset R Dare soe /v
i T

s v sk
Center Freq 1.910000000 GHz

NEC PNG:Widg +wo T FroaRun
TG ow #Attan: 3048
RefOffset 16.4 dB.
jogaiy  Ref 50.00 dBm
00)

pan 11.00 MHz

Center 1.910000 GHz S
#Sweep 37.33 ms (20001 pts)

#YBW 160 KHz*

#Res BW 51 kHz

HSDPA High channel
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LTE Band 12

m

sensea| A AT 7
g Type: AM S wg Type: RMS
b Trig:FreeRun AugHald: 1007100 b Thg:FreeRun AvglHaid: 1007100
IFGainLow #Atten: 30 B o I Gain:Low #Attan: 30 48
Reromet 117 Micr1 899.000 Wiz ot 117 a8 Wikr1 699

a0 sy Ref 30.00 dBm -29.693 dBm 0oy Ref 30,00 dBm -35
Log Log

0 00)

' !

Center 669.00 MHz Span 20.00 MHz Center 699.00 MHz Span 20.00 MHz
#Res B 100 kHz #VBIN 330 KHz" Sweep 1.333 mis (20001 pts) #Res BIN 100 kHz #VBIN 330 KHZ' Sweep 1.333 ms (20001 pts)

QPSK Low channel FRB QPSK Low channel 1RB

[ T o s U Bt RO ARAIIE
W o s wcenam seenn e am o
enter Freq 716.000000 WAz Avg Typs: RIS enter Freq 716.000000 WAz Ny Avg Typs: RIS m
G Vide ne Trig: FreRun AugHold: 1007100 PG Utde +w Trig: FreeRun AvglHold: 1001100
IGanton | #Attan: 30 dB Wealon | #Attan: 30dB
Mkri 71 Mkr1 716
RefOffsst 16.17 0B Ref Offset 16.17 dB.
10 dBidy Ref 30.00 dBm -25.799 dBm 10 didy  Ref 30.00 dBm -34.292 dBm
fich Lod
0 00|
0 o
' !
4
Center 716,00 MAZ Span 20,00 MKz Center 716,00 WAz Span 20,00 MHz
#Res BW 100 kHz #VBIN 330 kHz" Sweep 1.333 ms (20001 pts} #Res BIW 100 kHz #VBIW 330 KHz" Sweep 1.333 ms (20001 pts)
s

mams,

QPSK High channel 1RB

QPSK High channel FRB

10MHz

- Avg Type: RS Avg Type: RIS
PG e e TG FreeRun AvgIHaId: 1007100 NG lde e Tig: FreeRun gz, 100100
IFGaiLow #Anen: 30 dB . I G L #Auan: 30dB
Mkr1 699.000 MHz Mkr1 698.000 MHz
Ref Offget 16.17 dB - Ref Offget 16.17 dB
{4 g=iciv_Ref 30.00 cBm -29.073 dBm 10 geidiv_Ref 30.00 dBm -33.069 dBm
09 00|
o s
&
Centeér 699.00 MHz Span 20.00 MHz Center 599,00 MHz Span 20.00 MHz
iiRes BIW 100 kHz #UBI 330 kHz* Sweep 1.333 ms (20001 pts) #Res BIW 100 kHz #VBIN 330 kHz* Sweep 1.333 ms (20001 pts)
e e e i
16QAM Low channel FRB 16QAM Low channel 1RB
Senseant Ao A iz senszn A Ao
Avg Type: AW S Avg Type: RM S
oW ~+- Trig FrieRun AugiHold. 1007100 Ui+~ Tig: Freeun AvgHold, 1001100
[Gunion | #Amen:30d8 oo | #Asn: 3008
Mkr1 716.000 MHz Mkr1 718,000 MHz
Ref Offsct 16:17 dB C Ref Offaet 1647 dB 16
[ e Ref 30.00 dgm -28.381 dBm [0 gerd_ Ref 30.00 dBm -32.699 dBm
o 00)
i i
.4
Center 716.00 MHz Span 20,00 MHz Center 716.00 MHz Span 20.00 MHz
#Res BI 100 KHZ #VBIN 330 KHz" Sweep 1.333 s (20001 pts) #Res BIW 100 KHz #VBIN 330 KHz" Sweep 1.333 ms (20001 pts)

16QAM High channel FRB 16QAM High channel 1RB
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AT

At 0

#Res BW 51KHz

mams,

g Type: RM S wg Type: RMS
o re. Trg:FreeRun AugHiold. 100r1ta Wido ow Thg: FreeRun Avgleld. 1007100
IFGain-Law #atten: 30 88 E A I Galn Lo #Attan: 30 4B
Mkr1 899.000 0 MHz MKkr1 699.000 0 MHz
RefOffset 16.17 4B 9 Ref Offset 16.17 4B 09

a0 iy Ref 30.00 dBm -22.969 dBm 0oy Ref 30,00 dBm -23.377 dBm
Log Log
00|

!
Center 689.000 MHz Span 10.00 MKz Center 699.000 MHz Span 10.00 MHz
#VBIN 160 KKz Sweep 5.333 ms (20001 pts} #Res BIN 51 kHz #VBIW 160 kHz" Sweep 5.333 ms (20001 pts)

g

QPSK Low channel FRB

QPSK Low channel 1RB

Ea

o

558 R Dot LA

sewse

A am

Avg Typs: RMS

mams,

Avg Typs: NS
PG Vlde e Trig: FreeRun Aug ol 1001100 e -s. Trig:FreeRun Ao Horg. 1001100
Gandon | #aten: 30 d8 [ Y
Mkr1 716.000 0 MHz Mkr1 716.000 0 MHz
Ref Offset 16.17 B a Ref Offset 16.17 dB
[0 geiciv_Ref 30.00 dm -23.883 dBm 10 el Ref 30.00 dBm -23.858 dBm
0 00|
o o
! !
Center 716.000 MHz Span 10,00 MHz Center 716,000 MHz Span 10,00 MHz
#Res BIW 51 KkHz #VBI 160 KHz" Sweep 5.333 ms (20001 pts) #Res BIN 51 kHz #VBIN 160 KHz" Sweep 5.333 ms (20001 pts)

g

QPSK High channel FRB

QPSK High channel 1RB

5MHz

sensean

im0

sese:

1

mar,

s

v Typs: RM S wg Type: RMS
Vide v~ Trig: Free Aun Augela: 100100 PN e+~ THG: FreeRun avglrela. 100100
IFGainLow 30de B I G L #Anan: 30dB
Mkr1 899.000 0 MHz MKr1 889.000 0 MHz
Ref Offget 16.17 dB L Ref Offget 16.17 dB
{0481y Ref 30.00 cBm -25.155 dBm [0 geidiv_Ref 30.00 dBm -23.388 dBm
00|
o
[ ]
Center 699.000 MHz Span 10.00 MHz Center 699,000 MKz Span 10.00 MHz
#Res BIW 51 kHz #UBIN 160 kHz* Sweep 5.333 ms (20001 pts) #Res BIN 51 kHz #VBIN 160 kHz* Sweep 5.333 ms {20001 pts)

Emaug

16QAM Low channel FRB

sense,

e

16QAM Low channel 1RB

s

o

fvg Typs: RS

Ava Typs: RS enter Freq 716.000000 MAZ
PG -+ Trig:FreeRun Avgiold: 1007100 PRG-TiMe -+ Trg: FreeRun Avgliold. 100r100
IGainLow | #Amen: 3008 o e b 304D
Mkr1 716.000 0 MHz Mkr1 716.000
RefOffset 16.17 4B of Offact 16.17 dB
[ngeidi_ Ref 30.00 dgm -25.204 dBm 10 gevd_ Ref 30.00 dBm -24.518 dBm
00|
!
4
Center 716.000 MHz Span 10.00 MKz Center 716.000 MHz Span 10.00 MHz
#Res B 51 KHz #VBIN 160 KHz" Sweep 5.333 mis (20001 pts) #Res BIN 51 kHz #VBIN 160 KHZ" Sweep 5.333 ms (20001 pts)

16QAM High channel FRB

16QAM High channel 1RB
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sewseo At 0

sener “csam
g Type: RM S g Type: RMS
PG-Wlde v Trig: FreeRun AugHiold. 100r1ta Wido ow Thg: FreeRun Avgleld. 1007100
IFGain-Low #Attan: 30 B B " ¥ Gl Lo #Atten: 30 dB
Mkr1 899.000 0 MHz MKkr1 699.000 0 MHz
RefOffset 16.17 4B 000 0 Ref Offset 16.17 4B 0
a0 iy Ref 30.00 dBm -22.112 dBm 0oy Ref 30,00 dBm -21.135 dBm
Log Log
0 00|
' !
Center 639.000 MHz Span 6.000 MKz Center 699.000 MHz Span 6.000 MHz
#Res BW 30 kHz #VBIN 100 KKz Sweep 4.000 ms (20001 pts} #Res BIN 30 kHz #VBIW 100 KHz" Sweep 4.000 ms (20001 pts)
s

mams,

QPSK Low channel FRB QPSK Low channel 1RB

e USZoab RO GO

sewse A am

sz wonam
Avg Typs: NS Avg TyBs: RIS
PG Vlde e Trig: FreeRun Aug ol 1001100 e -s. Trig:FreeRun Ao Horg. 1001100
Gandon | #aten: 30 d8 [ Y
Mkr1 716.000 0 MHz Mkr1 716.000 0 MHz
Ref Offset 16.17 B am Ref Offset 16.17 dB
[0 geiciv_Ref 30.00 dm -23.124 dBm 10 el Ref 30.00 dBm -21.236 dBm
0 00|
o o
! !
¢
Center 716.000 MHz Span 6.000 MHz Center 716,000 MHz Span 6.000 MHz
#Res BIW 30 kHz #VBI 100 KKz Sweep 4.000 ms (20001 pts) #Res BIN 30 kHz #VEIN 100 KHz" Sweep 4.000 ms (20001 pts)
g

mams,

QPSK High channel FRB

QPSK High channel 1RB

i ALt AT EE]

sese:

3MHz

sense Azt A
v Typs: RM S g Typs: RMS
Vide v~ Trig: Free Aun Augela: 100100 PN e+~ THG: FreeRun avglrela. 100100
o 248 E Wi | #Acien; 3068 E
Mkr1 899.000 0 MHz MKr1 889.000 0 MHz
Ref Offget 16.17 dB Ref Offget 16.17 dB
{0481y Ref 30.00 cBm -23.880 dBm [0 geidiv_Ref 30.00 dBm -20.958 dBm
0 00|
o o
4
Center 699.000 MHz Span 6.000 MHz Center 699.000 MKz Span 6.000 MHz
#Res B 30 kHz #UBIN 100 kHz* Sweep 4.000 ms (20001 pts) #Res BIN 30 kHz #VBIN 100 kHz* Sweep 4.000 ms {20001 pts)
i

mar, s

16QAM Low channel FRB

16QAM Low channel 1RB

o s At T

sone oo
Avg Type: AW S Avg Type: RM S
PG -+ Trig:FreeRun Avgiold: 1007100 e PRG-TiMe -+ Trg: FreeRun Avgliold. 100r100
IGainLow | #Amen: 3008 o e b 304D
Mkr1 716.000 0 MHz Mkr1 716.000 0 MHz
RefOffset 16.17 4B Ref Offset 16.17 4B {
[ngeidi_ Ref 30.00 dgm -24.885 dBm 10 gevd_ Ref 30.00 dBm -20.817 dBm
0 00|
' !
k]
Center 716.000 MHz Span 6.000 MHz Center 716.000 MHz Span 6.000 MHz
#Res B 30 KHz #VBIN 100 KHZ" Sweep 4.000 ms (20001 pts) #Res BIN 30 kHz #VBIN 100 KHZ' Sweep 4.000 ms (20001 pts)

16QAM High channel FRB 16QAM High channel 1RB
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AT

At 0

wa Type: RIS
AvglHeid: 100100

va Typ: AN S
o re. Trg:FreeRun Aughald: 100100 o n. Trig: FreeRun
IFGain-Low #Attan: 30 B B ¥ Gl Lo #Atten: 30 dB
Mkr1 699.000 00 MHz Mkr1 699.000 00 MHz
RefOffset 16.17 4B Ref Offset 16.17 4B
[ngeidi_ Ref 30.00 dgm -25.908 dBm 10 gevd_ Ref 30.00 dBm -24.616 dBm
0 00|
' !
&
Center 689.000 MHz Span 2.800 MKz Center 639.000 MHz Span 2.800 MHz
#Res BW 15 kHz #VBIN 51 kHz' Sweep 5.333 ms (20001 pts} #Res BIN 15 kHz #VBIW 51 KHz" Sweep 5.333 ms (20001 pts)
s

mams,

QPSK Low channel FRB

QPSK Low channel 1RB

e USZoab RO GO

A am

sewse

sz wonam
Avg Typs: NS Avg TyBs: RIS
PG Vlde e Trig: FreeRun Aug ol 1001100 e -s. Trig:FreeRun Ao Horg. 1001100
Gandon | #aten: 30 d8 [ Y
Mkr1 716.000 00 MHz Mkr1 716.000 00 MHz
Ref Offset 16.17 B Ref Offset 16.17 dB
[0 geiciv_Ref 30.00 dm -28.234 dBm 10 el Ref 30.00 dBm -24.234 dBm
0 00|
o o
! !
Center 716.000 MHz Span 2.800 MHz Center 716,000 MHz Span 2.800 MHz
#Res BI 15 kHz #VBI 51 kH' Sweep 5.333 ms (20001 pts) #Res BIN 15 kHz #VBIN 51 kHz" Sweep 5.333 ms (20001 pts)
g

mams,

QPSK High channel FRB

QPSK High channel 1RB

- A am

sese:

1.4MHz

sense | Az AT

g Type: RIS
AvgIHeid: 100100

v Typs: RM S
Vide v~ Trig: Free Aun Augela: 100100 PN e+~ THG: FreeRun
IFGainLow #Aten: 30 dB B I G L #Anan: 30dB
MKr1 899.000 00 MHz Mkr1 698.000 00 MHz
Ref Offget 16.17 dB - Ref Offget 16.17 dB -
{0481y Ref 30.00 cBm -25.767 dBm [0 geidiv_Ref 30.00 dBm -24.833 dBm
0 00|
o o
&
Center 699.000 MHz Span 2.500 MHz Center 699.000 MKz Span 2.800 MHz
#Res B 15 kHz #UBI 51 kHz* Sweep 5.333 ms (20001 pts) #Res BIN 15 kz #VBIN 51 kHz" Sweep 5.333 ms {20001 pts)
i

mar, s

16QAM Low channel FRB

16QAM Low channel 1RB

o

o s

sone oo
Avg Type: AW S Avg Type: RM S
PG -+ Trig:FreeRun Avgiold: 1007100 PRG-TiMe -+ Trg: FreeRun Avgliold. 100r100
IFGainLow #Atten: 30 B e I Gain:Low #Attan: 30 48
RefOfft 16.47 o8 Mkr1 716.000 00 MHz Ref Offast 1647 dB
a0 iy Ref 30.00 dBm -28.435 dBm 0oy Ref 30,00 dBm
Log Log
0 00|
' !
L
Center 716.000 MHz Span 2.800 MHz Center 716.000 MHz Span 2.300 MHz
#Res BIN 13 KHz #VBIN 31 KHZ' Sweep 5.333 mis (20001 pts) #Res BIN 15 kHz #VBIN 31 KHZ" Sweep 5.333 ms (20001 pts)

16QAM High channel FRB

16QAM High channel 1RB
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LTE Band 13

—_— —_—
[ tericre spectrum Avalyzer UL 25846 \w Date eomrznzs [ Geyiigrn spectrum Aealjze UL 25340 A Dite GUGI2021
oy 2 EuEa) A i 5 gy oo
enter Freq 777.000000MH |~ L., L enter Freq 777.000000MH ___ © . L panperns
W GalmLow \ I Gain:Low M
Ref Offset 16.17 48 Mkr1 777.000 MHz RefOffset 16.17 dB e
[gerdy_Ref 30.00 dBm -27.395 dBm 10giv_Ref 30.00 dBm -31.334 dBm
= F
0 I
0 o
0 o
‘ $ ‘ )
. | .
s10 | ! | a0
Center 777.00 MHz Span 20.00 MHz Center 777.00 MHz Span 20.00 MHz
[#Res BW 100 KHZ #VBW 390 kHZ* Sweep 1.333 ms (20001 pts) #Res BIW 100 KHZ #VBI 330 kHZ Sweep 1.333 ms (20001 pts)
e aranue oec v
QPSK Low channel FRB QPSK Low channel 1RB
BT Loy im0 o R
sy Type: SIS o Type: RIS
W - Trg: FreeRun ‘AvgHelg: 100100 W - Trg:FreeRun Avgihold: 1001100
Wi Low : i ainLow
Mkr1 775.000 MHz Mkri 774.988 MHz
RefOfiset 15.17 8 RefOfMset 16.17 dB :
10asiay  Ref 0.00 dBm -64.880 dBm 10 6Bials Ref 0.00 dBm -71.337 dBm
fi Log
0 o
0 0
510 20
Start 763.000 MHz Stop 775.000 MHz Start 763.000 MHz Stop 775.000 MHz
#Res BW 6.8 kHz #VBW 30 kHz* #Sweep 1.000 s (4001 pts) #Res BW 6.8 kHz #VBI 30 khz* #Sweep 1.000 S (4001 pts)
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