4.5 Out-of-Band / Out-of-Block (Including Intermodulation) Emissions Limits
451 Test Requirements / Limits
FCC 24.238 Emission limitations for Broadband PCS equipment:

(a) Out of band emissions. 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.

(b) Measurement procedure. Compliance with these rules is based on the use of measurement
instrumentation employing a resolution bandwidth of 1 MHz or greater. However, in the 1 MHz bands
immediately outside and adjacent to the frequency block a resolution bandwidth of at least one percent of
the emission bandwidth of the fundamental emission of the transmitter may be employed. A narrower
resolution bandwidth is permitted in all cases to improve measurement accuracy provided the measured
power is integrated over the full required measurement bandwidth (i.e. 1 MHz or 1 percent of emission
bandwidth, as specified). 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.

FCC 27.53 Emission limits

(h) AWS emission limits—(1) General protection levels. Except as otherwise specified below, for operations
in the 1695-1710 MHz, 1710-1755 MHz, 1755-1780 MHz, 1915-1920 MHz, 1995-2000 MHz, 2000-2020
MHz, 2110-2155 MHz, 2155-2180 MHz, and 2180-2200 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
log10 (P) dB

45.2 Test Procedure
Refer to ANSI C63.26, KDB 935210 D05 v01r02: 3.6.

453 Test Setup

Refer to clause 3.4.
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Enhc]
454 TestResult
For Intermodulation
LTE Band 25_Input Signal=2
el Tiee AGCIteh\:'glshoId Fr?'\q/lllj_'ezr;cy Inp(udtBPn(:\)Ner A;i%%?%nx)ut Iém%/g%;%? |v|(3r§])|n
Wideband 0.3dB <AGC 1935 12.83 22.98 62.14 -39.16
Wideband 3dB>AGC 1935 15.87 25.78 62.14 -36.36
Narrowband | 0.3 dB < AGC 1930.3 14.41 22.47 62.14 -39.67
Narrowband 3dB>AGC 1930.3 17.77 25.65 62.14 -36.49
Wideband 0.3dB <AGC 1990 6.01 24.02 62.14 -38.12
Wideband 3dB>AGC 1990 8.98 26.95 62.14 -35.19
Narrowband | 0.3dB <AGC 1994.7 11.6 30.06 62.14 -32.08
Narrowband 3dB>AGC 1994.7 14.52 32.65 62.14 -29.49

* Margin = Output Power — Limit
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Frequency: 1935MHz

Wideband
IAGC threshold level: 0.3 dB < AGC

Input power

Maximum Average Output Power

——
KEYSIGHT i % g G [ ooy
- 1.835000000 GHz

E

Seale/Dév 15.0 5B

1,835 OHz SVideo BW 300.00 kHE*

oo BW 300.00 kHz* 867 MHz
o i W 100.00 kHz

oot Lvi Offsat 14.50 o8
Value 52.50 dBm

SVideo BW 300.00 kHe
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Narrowband
IAGC threshold level: 0.3 dB < AGC
Input powe

Maximum

Average Output Power

Speciruem Analy

KEYSIGHT kot e ‘At 30 o) T Frow R : [rr—— KEYSIGHT byt i

g ol O .
Lo on Ao e F Gan Low  Findio S5 N 3 L
NFE Fro

0 o8
Foed Vishae 31.00 clien Scale/Div 10.0 d et Viahse 31.00 ciben

Sweep 1.00 ms |

KEYSIGHT Font 1o x 3 T ey KEYSIGHT Font 1o
L snapo - - g L e

Foef Lyl Offsat 1 2 Foef Lvi Offsat 17.
Fief Value 31.00 oBm = e Valuse 45.00 oBm

| WA Y
Cantor 1.93 OHz o M Span 2 MHZ, Cantor 1.03 OHz Span 2 MHI.
SRus BW 100.00 kHz Swesp 1.00 ms {1001 pts) 2Res BW 100.00 kHz Swesp 1.00 ms {1001 pts)

Report No.: RF181212C37 Page No. 78 / 192 Report Format Version: 6.1.1




Frequency: 1990MHz

\Wideband
IAGC threshold level: 0.3 dB < AGC

Input power

Center Frog 1
Augiickd. VN0
Teachn Sa1 Moes

IAGC threshold level: 3 dB > AGC

Maximum Average Output Power

Input power

Fief Lyl Dffsat 14.50 o8
Rl Value 46.50 dBm
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Narrowband
IAGC threshold level: 0.3 dB < AGC
Input powe Maximum Average Output Power

KEYSIGHT bFout i% Alen 30 o) Trg Froe Ren . KEYSIGHT ot

- « el OF ¥ - «
L g Ao 'ath HFGa Low a5 N L g At
i v

0 o8
Foed Vishae 31.00 clien Scale/Div 10.0 d et Viahse 31.00 ciben

KEYSIGHT Font 1o x 3 T KEYSIGHT Font 1o
L snapo - - r L e

Foef Lyl Offsat 1 2 Foef Lvi Offsat 17.
Fief Value 31.00 oBm = e Valuse 45.00 oBm

Cantor 1.995 GHz o M Span 2 MHZ, Cantor 1.995 GHz Span 2 MHZ.
SRus BW 100.00 kHz Swesp 1.00 ms {1001 pts) 2Res BW 100.00 kHz Swesp 1.00 ms {1001 pts)
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Enhc]
LTE Band 66_Input Signal=2
Signal Type AGcltgvr:ls hold Frm‘,’_lezr;cy '”p(“JBPnz’;”er Avel\r/laag;(clamc:?tput ELTJSVF?@Q; M(zrg)i"
Power (dBm) (dBm)
Wideband | 0.3dB <AGC 2115 8.85 22.14 62.14 -40.00
Wideband 3dB>AGC 2115 11.86 25.09 62.14 -37.05
Narrowband | 0.3 dB < AGC 2110.3 3.58 20.61 62.14 -41.53
Narrowband | 3 dB>AGC 2110.3 6.66 23.56 62.14 -38.58
Wideband | 0.3dB <AGC 2195 6.75 14.63 62.14 -47.51
Wideband 3dB>AGC 2195 9.67 17.69 62.14 -44 .45
Narrowband | 0.3 dB < AGC 2199.7 2.57 12.61 62.14 -49.53
Narrowband | 3 dB>AGC 2199.7 5.52 15.61 62.14 -46.53

* Margin = Output Power — Limit
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Frequency: 2115MHz

Wideband

IAGC threshold level: 0.3 dB < AGC

Input power

Scale/Div 15.0 0B Rl Value 44.50 dBm

Center 2.115 GHz
ot o

Total Channel Po:

aSa~l?
IAGC threshold level: 3 dB > AGC

Maximum Average Output Power

Input power

Fief Lyl Dffsat 14.50 o8
Rl Value 47.50 dBm

SVideo BW 300,00 &

o
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Narrowband
IAGC threshold level: 0.3 dB < AGC
Input powe Maximum Average Output Power

KEYSIGHT Fout i Asien, 30 i) 1:3“|I.:L.u. 7 o KEYSIGHT e 18
L g - Fimse St N .

Span 7 MHz,
Swesp 1.00 ms {1001 pes)|

KEYSIGHT Font 1o
| -

28 Feef Lyl Offsat 17.
Fief Valuse 24.00 oBm o Fief Valuse 34.00 oBm

Cantor 2.1 GHE o M Span 2 MHZ, Cantor 2.1 GHE Span 2 MHZ.
SRos BW 100,00 kHz Swesp 1.00 ms {1001 pts) 2Res BW 100,00 kHz Swesp 1.00 ms {1001 pts)
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Frequency: 2195MHz

Wideband
IAGC threshold level: 0.3 dB < AGC

Input power

Maximum Average Output Power

KEYSIGHT et i

Offset 14.50 9B
3.50 dBm

Contor 2.195 GHz #Video BW 300,00 kHz*

SVideo BW 300,00 kHz* 7
e SRus BW 100.00 kHz

oot Lvi Offsat 14.50 o8
Value 44.50 dBm

SVideo BW 300.00 kHe

Total Channel

Tekal Powas Spectral Derssy

Sl ?
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Narrowband
IAGC threshold level: 0.3 dB < AGC
Input powe Maximum Average Output Power

KEYSIGHT bFout i% Alen 30 o) Trg Froe Ren . KEYSIGHT ot

g L ol OF ¢
Lo i e F G Low Pt St K L
NFE Fro

Span 7 MHz,
Swesp 1.00 ms {1001 pes)|

KEVSIGHT ror e : ] KEVSIGHT ror e
. o s —— [ s .

28 Feef Lyl Offsat 17.
Fief Valuse 24.00 oBm o Fief Valuse 34.00 oBm

Cantor 2.2 GHz o M Span 2 MHZ, Cantor 2.2 GHz Span 2 MHZ.
SRus BW 100,00 kHz Swesp 1.00 ms {1001 pts) 2Res BW 100,00 kHz Swesp 1.00 ms {1001 pts)
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Enhc]
For Intermodulation:
LTE Band 25_Input Signal=2
Sona Ty | nputponer | FTSSERCY | OB S |0BM Boser| Oelg OB |5, Gy Vers
Wideband 0.3dB <AGC 1935 9107.2 9083.6 23.6 205 -181.4
Wideband 3dB>AGC 1935 9133.9 9321.2 187.3 205 -17.7
Narrowband | 0.3 dB < AGC 1930.3 491.48 499.29 7.81 17.5 -9.69
Narrowband | 3 dB > AGC 1930.3 493.75 497.57 3.82 17.5 -13.68
Wideband 0.3dB <AGC 1990 9072.2 9065.7 6.5 205 -198.5
Wideband 3dB>AGC 1990 9098.4 9068.9 29.5 205 -175.5
Narrowband | 0.3 dB <AGC 1994.7 496.06 488.59 7.47 17.5 -13.03
Narrowband | 3 dB > AGC 1994.7 493.89 496.44 2.55 17.5 -14.95

* Margin = Limit - Delta

Report No.: RF181212C37

Page No. 86 /192

Report Format Version: 6.1.1




Frequency: 1935MHz
Wideband
IAGC threshold level: 0.3 dB < AGC
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Narrowband

IAGC threshold level: 0.3 dB <AGC
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Frequency: 1990MHz

Wideband

IAGC threshold level: 0.3 dB < AGC
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uphng [ Augioid. VI
Mg Ak Rado

Meset 15,00 9B
4100 dBm

Video BW 1.8000 MHZ"

Channel P

KEYSIGHT bt i

Seale/Dév 15.0 5B

TVideo BW 300,00 kHE

Span 15 M
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Narrowband

IAGC threshold level: 0.3 dB <AGC
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@

| VERITAS |
LTE Band 66 Input Signal=2
Limit .

. Frequency | OBW SG |OBW Booster| Delta OBW o Margin to
Signal Type | Input Power | *“ \py -y (kHz) (kHz) kHz) | © ?kSE)W) Limit (kHz)

Wideband | 0.3dB<AGC | 2115 9052.2 9083.2 31 205 174

Wideband | 3dB>AGC | 2115 9074 9173.7 99.7 205 1053
Narrowband | 03 dB<AGC | 21103 | 49418 | 497.88 3.7 175 13.8
Narrowband | 3dB>AGC | 21103 | 499.42 500.1 0.68 175 -16.82

Wideband | 03dB<AGC | 2195 9080.6 9033.4 47.2 205 157.8

Wideband | 3dB>AGC | 2195 9091.7 9061.4 30.3 205 1747
Narrowband | 0.3 dB <AGC | 2199.7 | 497.06 500.09 3.03 175 14.47
Narrowband| 3dB>AGC | 21997 | 49043 | 49285 2.42 175 -15.08

* Margin = Limit - Delta
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Frequency: 2115MHz

Wideband

IAGC threshold level: 0.3 dB < AGC

Frequeecy v

- Foef Lvi Dffsat 14.50 o8
/Dy 15.0 0B Red Value 42.50 aBm
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Narrowband

IAGC threshold level: 0.3 dB <AGC
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Frequency: 2195MHz

Wideband
IAGC threshold level: 0.3 dB < AGC

OBW S

Offset 14.50 9B
dBm

1,8000 MHZ*
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Narrowband

IAGC threshold level: 0.3 dB <AGC

KEYSIGHT "t

L g Ao

L e

W | KEYSIGHT b ¥
d Mg Ao

E\ideo BW 30X
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[VEritas)
For Intermodulation:
LTE Band 25_Input Signal=2
Signal Type AGCIteh\;:IshoId Band Edge Fr?hq/lllilir;cy Inp(udtBPn(:\)/ver M?SE%C))B Lirr(I(;’cl(B(r)nC))B) I\/I(zrg)ln
Wideband | 0.3dB <AGC | Lower 1935 12.83 -41.284 -13 -28.284
Wideband | 3dB>AGC Lower 1935 15.87 -23.122 -13 -10.122
Narrowband | 0.3 dB < AGC | Lower 1930.3 14.41 -31.475 -13 -18.475
Narrowband | 3 dB > AGC Lower 1930.3 17.77 -26.724 -13 -13.724
Wideband | 0.3dB <AGC | Upper 1990 6.01 -50.531 -13 -37.531
Wideband | 3 dB>AGC Upper 1990 8.98 -34.005 -13 -21.005
Narrowband | 0.3 dB < AGC | Upper 1994.7 11.6 -23.252 -13 -10.252
Narrowband | 3 dB > AGC Upper 1994.7 14.52 -16.809 -13 -3.809
* Margin = Max. OOB — Limit
Frequency: 1935MHz
Wideband
C threshold level: 0.3 dB < AGC Gwreshold Ieel: 3 dB > AGC

um Ana i
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Frequency: 1990MHz

Wideband
IAGC threshold level: 0.3 dB < AGC IAGC threshold level: 3 dB > AGC

Ref Lavel 4.00 Bm

#Vides BW 20 kHz*

WVidao BW 20 kH*

Narrowband
AGC thre_shold level: 0.3 dB <AGC AGC thre_shold level: 3dB > AG
i(:\‘";len:lh = : Tl Wk :-;I::i - al

3| KEYSIGHT ks i
I L i

Foef Lyl Offsst 1 ' 3 : Foef Lyl Offset 17.
L A Foed Larve o
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[BUREAU |
[ VERITAS |
LTE Band 66_Input Signal=2
. AGC threshold Frequency | Input Power| Max. OOB | Limit(OOB) Margin
Signel] 1ye level  |Pand Bdgel iy (dBm) (dBm) (dBm) (dB)
Wideband | 0.3dB <AGC | Lower 2115 8.85 -42.226 -13 -29.226
Wideband | 3dB>AGC Lower 2115 11.86 -23.262 -13 -10.262
Narrowband | 0.3dB <AGC | Lower 2110.3 3.58 -32.905 -13 -19.905
Narrowband | 3 dB > AGC Lower 2110.3 6.66 -29.244 -13 -16.244
Wideband | 0.3dB <AGC | Upper 2195 6.75 -53.756 -13 -40.756
Wideband | 3dB>AGC Upper 2195 9.67 -44.152 -13 -31.152
Narrowband | 0.3 dB < AGC | Upper 2199.7 2.57 -41.159 -13 -28.159
Narrowband | 3 dB > AGC Upper 2199.7 5.52 -38.137 -13 -25.137
* Margin = Max. OOB — Limit
Frequency: 2115MHz
Wideband
3 dB > AGC

=5

AGC threshold level:
=0 Analyzer 2
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Frequency: 2197.5MHz

Wideband
IAGC threshold level: 0.3 dB < AGC

Ref Laval 4,00 g8

|{stan Froq

| I_a 200000000 GHz
|{5ton Freg
1 13000000 GHz

#ideo BW 20
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