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Lower 700 MHz band Downlink Left

Lower 700 MHz band Downlink Right

= KpfﬂgMSﬂndﬂ-nAm'ﬂm ‘Swept A

Start Freq ?27 700000 MHZ MR i FroeFln

HO: Wi
niow — #Atten:12dB

Ref OffsetS dB
Ref 4.00 dBm

Staﬂ 727.7000 MHz
#VBW 300 kHz

11:25:08 PMIul 06, 2026
Avg Type: Log-Pwr TRACE
Avg|Hold:>100/100

Mkr1 727.972 7 MH
-33.578 dBm|

Stop 728.0000 MHz|
Sweep 1.000 ms (1001 pts)

e
“E
- Auto Tune

Center Freq
727.850000 MHz|

StartFreq|
727.700000 MHz
[

Stop Freq
728000000 MHz,

I
CF Step

MsG

STATUS.

" Keysght Spectram Analyier - Swept SA

S ]
W F 5 N 11:25:39 PMul 06, 2026
Avg Type: Log-Py L
T o SR
IFGain:Low #Atten: 12 dB.
Mkr1 746.040 8 MH: L

Ref 4.00 dgm -38.357 dBm

Center Freq|
746150000 MHz|
IR

StartFreq
746.000000 MHz|
[

Stop Freq|
746.300000 MHz|

R
CF Step

Start 746.0000 MHz ] ‘Stop 746.3000 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

G STATUS.

Upper 700 MHz band Downlink Left

Upper 700 MHz band Downlink Right

- Keight Spectrm Anlyzer - Swep S

sran Freq 745.700000 MHz
PN

o Trig: FreeRun
= #Atten: 12dB

Ref Offset5 dB
Ref 4.00 dBm

#VBW 300 kHz

MsG

5 PMJul 08, 2026
Avg Type: Log-Pwr A
Avg|Hold:>100/100

Mkr1 745, 9u0 2 MH
3.1

Center Freq|
745850000 MHz|

StartFreq
745.700000 MHz|

Stop Freq
746/000000 MHz|

R
CF Step

= Keysght Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr
art Freq 757.000000 PND Wide Cy Trig: FreeRun AvglHold:>1001100
IFGain:Low #Atten: 12 dB

Ref Offset5 dB
Ref 4.00 dBm

Center Freq
767.150000 MHz|

StartFreq|
757.000000 MHz|
[

Stop Freq|
757.300000 MHz|

DS,

Stal‘l 757.0000 MHz Stop 757.3000 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

MsG

Note.The device also compliance when input signal at 10 dB above AGC.
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3.6 Conducted spurious emissions
LIMIT

Out-of-band Emissions Limit = P1 - (43+ 10Log(P2)) = -13dBm
P1 = power in dBm
P2 = power in Watts

Special requirements for uplink Band 776-787MHz / downlink Band 746-757MHz: FCC part 27.53(c):
On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than 76 + 10 log (P)
dB = -46dB in a 6.25 kHz band segment, for base and fixed stations;

FCC part 27.53(e): For operations in the 746-758 MHz, 775-788 MHz, and 805-806 MHz bands,
emissions in the band 1559-1610 MHz shall be limited to -40dBm/MHz EIRP for wideband signals,
and -50dBm EIRP for discrete emissions of less than 700 Hz bandwidth.

TEST CONFIGURATION

RF Attenuator

(if required) =¥ £uT =

Spectrum Analyzer Signal Generator

TEST PROCEDURE

a) Begin with the uplink output (donor) port connected to the spectrum analyzer.
b) Configure the signal generator for AWGN with a 99% OBW of 4.1 MHz, with a center frequency
corresponding to the center of the CMRS band under test.
c) Set the signal generator amplitude to the level determined in the power measurement procedure.
d) Turn on the signal generator RF output and measure the spurious emission power levels with an
appropriate measuring instrument as follows.
1) Set RBW = measurement bandwidth specified in the applicable rule section for the
operational frequency band under consideration (see Appendix A for relevant cross-
references). Note that many of the individual rule sections permit the use of a narrower RBW

[typically = 1% of the emission bandwidth (EBW)] to enhance measurement accuracy, but
the result must then be integrated over the specified measurement bandwidth.

2) SetVBW = 3*RBW.

3) Select the power averaging (rms) detector. (See above note regarding the use of a peak
detector for preliminary measurements.)

4) Sweep time = auto-couple.

5) Set the analyzer start frequency to the lowest radio frequency signal generated in the
equipment, without going below 9 kHz, and the stop frequency to the lower band/block edge
frequency minus 100 kHz or 1 MHz, as specified in the applicable rule part. Note that the

number of measurement points in each sweep must be = (2*span/RBW), which may require
that the measurement range defined by the preceding start and stop frequencies be
subdivided, depending on the available number of measurement points of the spectrum
analyzer. Trace average at least 10 traces in power averaging (i.e., rms) mode.

6) Sweep time = auto-couple.

7) Use the peak marker function to identify the highest amplitude level over each measured
frequency range. Record the frequency and amplitude and capture a plot for inclusion in the
test report.

8) Reset the analyzer start frequency to the upper band/block edge frequency plus 100 kHz or 1
MHz, as specified in the applicable rule part, and the analyzer stop frequency to 10 times the
highest frequency of the fundamental emission. Note that the number of measurement points
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in each sweep must be = (2*span/RBW) which may require that the measurement range
defined by the start and stop frequencies above be subdivided, depending on the available
number of measurement points provided by the spectrum analyzer.

9) Use the peak marker function to identify the highest amplitude level over each of the
measured frequency ranges. Record the frequency and amplitude and capture a plot for
inclusion in the test report.

e) Repeat b) through d) for each supported frequency band of operation.

Special requirements for uplink Band 776-787MHz / downlink Band 746-757MHz:
For conducted spurious test: RBW = 6.25kHz, RBW = 3*RBW for conducted spurious test; For EIRP
test: RBW =700Hz, RBW = 3*RBW (Narrowband); RBW =1MHz, RBW = 3*RBW (Wideband);
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TEST RESULT

Broadband PCS Band Uplink

Broadband PCS Band Downlink

1= Keysight Spectrum Analyzer - Swept SA
M -

art Freq 30.000000 MHz
PNO:

Avg Type: RMS

Trig: Free Run Avg|Hold:>100/100

#Atten: 30 dB
Mkr1 909.79 MH.

Ref Offset 2 dB -65.285 dBm)|

Ref 20.00 dBm

1

A A bt by S A Pl e b s b s s i e kPl g

Stop 1.0000 GHz

#VBW 300 kHz* Sweep 119.7 ms (1001 pts)

Center Freq
515000000 MHz|

StartFreq
30.000000 MHz

I

Stop Freq|
1.000000000 GHz|
IR

CF Step

97.000000 MHz|
Auto Man
JE—

Freq Offset

"= Keysight Spectrum Analyzer - Swept SA
L] 09:03:34 P
Avg Type: RMS TRA

Start Freq 3|
Avg|Hold:>100/100

Trig: Free Run
#Anen: 30 dB.

Mkr1 871.96 MH.

Ref Offset 2 dB -64.244 dBm|

Ref 20.00 dBm

Center Freq|
515.000000 MHz|

StartFreq|
30.000000 MHz|

Stop Freq)|

kst a e Ao AN

Stop 1.0000 GHz
Sweep 119.7 ms (1001 pts)

#VBW 300 kHz*

/= Keysight Spectrum Analyzer - Swept SA

L]
art Freq 1.000000000 GHz
PNO:

09:02:15 PM)ul 07, 2026

Mkr1 1.244 512 GH
-48.753 dBm)|

Avg Type: RMS
Trig: Free Run AvglHold:>100100

#Atten: 30 dB

Ref Offset2 dB
Ref 20.00 dBm

S T T e P P P e e

Stop 1.8490 GHz

#VBW 3.0 MHz* Sweep 1.067 ms (1001 pts)

Center Freq
1.424500000 GHz

StartFreq
1.000000000 GHz|

Stop Freq
1.849000000 GHz

CFStep
900000 MHz|

‘= Keysight Spectrum Analyzer - Swept SA
L]

Start Freq 1.000000000 GHz
2

NO: Fast Cp)
iLow

Avg Type: RMS

Trig: Free Run AvglHold:>100/100

#Arten: 30 dB

Ref Offset 2 dB
Ref 20.00 dBm

StartFreq|
1.000000000 GHz,

Stop Freq|

.1

YT YRR CETIE e R S B SR e RIS TR SRR R

Stop 1.9290 GHz

#VBW 3.0 MHz* 0 ms (1001 pts)

Avg Type: RMS
Trig: Free Run AvglHold: 66100

#Atten: 30 dB

Mkr1 16.365 GH

Ref Offset2 dB -47.218 dBm)|

Ref 20.00 dBm

Stop 20.000 GHz
Sweep 45.27 ms (1001 pts)

#VBW 3.0 MHz*

Auto Tune

Center Freq
10.958000000 GHz|

StartFreq
1.916000000 GHz|

MsG

STATUS.

‘= Keysight Spectrum Anslyzer - Swept SA

I
Start Freq 1.990000000 GHz
P

Fast Cp)
Low

Avg Type: RMS
AvglHold: 48100

Trig: Free Run
#Atten: 30 dB.

Mkr1 16.416 GH. Auto Tune

Ref Offset 2 dB -47.618 dBm)|

Ref 20.00 dBm

Center Freq|
10.995000000 GHz

StartFreq|
1.990000000 GHz,

Stop Freq|
20,000000000 GHz

CFStep

'1 1.801000000 GHz|
Auto Man

ot

sk oo s P PR O AN,
P

Freq Offset
0Hz

—
Scale Type

Stop 20.000 GHz
Sweep 45.07 ms (1001 pts)

STATUS.

#VBW 3.0 MHz*

MsG
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AWS-1 Band Uplink AWS-1 Band Downlink

1= Keysight Spectrum Anshyzer - Swept SA o |0 s | ' Keyight Spectrum Anslyzer - Swept SA oo s
w 05:05:23 PM w X
Start Freq 30.000000 MHz . Avg Type: RMS ™ tart Freq 30.000000 MHz ) Avg Type: RMS
PNO: Fust. Ly Trig: FreeRun Avg|Hold: 69100 PNO: Fast Ly Trig: FreeRun Avg|Hold: 621100
IFGain:Low #Atten: 30 dB. IFGain:Low #Atten: 30 dB.
RefOffset2.dB Mkr1 810.85 MH LA RefOffset2 B Mkr1 912.70 MH QUL
Ref 20.00 dBm -64.849 dBm) Ref 20.00 dBm -65.349 dBm)
Center Freq Center Freq|
515,000000 MHz| 516.000000 MHz|
IR JE—
StartFreq StartFreq
30.000000 MHz 30.000000 MHz|
[ R
Stop Freq Stop Freq|
1.000000000 GHz 1.000000000 GHz
JR— I
CF Step CFStep
97.000000 MHz| 57.000000 MHz
Man Auto Man
R
; Freq Offset Freq Offset
0Hz ! 0Hz|
-h‘MfaMJ&W‘bﬂw(-wurm-,-@‘M‘r‘m«‘l\h’lnﬁlwu,hidq\.br\w'l--ﬂ-ﬁ\-’lw‘"i‘ﬁ'wq‘-vﬁ“nﬁ‘ﬂ"‘“m-'-"w-ﬂ-r-‘ I 8 A b A AN S b b T I
Scale Type Scale Type
Start 0.0300 GHz Stop 1.0000 GHz 11]| I start 0.0300 GHz Stop 1.0000 GHz kin)
#Res BW 100 kHz #VBW 300 kHz* #VBW 300 kHz* Sweep 119.7 ms (1001 pts) _
M S 5. G STATUS

1 Keysight Spectrum Anahyzer - Swept SA
7]

Start Freq 1.000000000 GHz o Avg Type: RMS
PNO: Fost Trig: Free Run Avg|Hold:>100/100

' Keysight Spectrum Analyzer - Swept SA

Avg Type: RMS

tart Freq 1.000000000 GHz .
Trig: Free Run Avg|Hold:>100/100

PNO: Fast
FGaintow * SAtten: 30dB

Ref Offset2 dB Mkr1 2.066 9 GH

Ref Offset 2 dB Ref 20.00 dBm -49.559 dBm|

Ref 20.00 dBm -49.716 dBm|

Center Freq
1554500000 GHz

Center Freq|
1.354500000 GHz

StartFreq
1.000000000 GHz|

StartFreq
1.000000000 GHz|

Stop Freq
1708000000 GHz
—

CF Step
70900000 MHz|

1 Auto Man 1

PP PITRP Y 4P w7V R P L ok e ST e et T P e ) [ PRI PR R PRy VAT P TR FTe et s v e S L
FreqOffset
0Hz,
[
Scale Type

Lin

Stop Freq|

Stop 1.7090 GHz |54
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

Stop 2.1090 GHz
#VBW 3.0 MHz* 00 ms (1001 pts)

= Keysight Spectrum Anshyzer - Swept SA
B .

"= Keysght Spectrum Analyzer - Swept SA
L]

Start Freq 1.756000000 GHz . allpekis Start Freq 2.156000000 GHz ) Avg Type: RMS
PNO: Fast (,.) 111 FreeRun Avg|Hold: 55100 PNO: Fast Ly 1rig: FreeRun Avg|Hold: 56/100
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Auto Tune 2 Auto Tune|
Ref Offset 2 dB Ref Offset 2 dB Mkr1 16.306 GH
Ref 20.00 dBm Ref 20.00 dBm -47.139 dBm
Center Freq| Center Freq
10.878000000 GHz 11.078000000 GHz|
I— IR
StartFreq StartFreq
1.756000000 GHz| 2166000000 GHz
[ R
Stop Freq StopFreq
20.000000000 GHz| 20.000000000 GHz|
I R
CF Step CF Step
1.824400000 GHz| 1.784400000 GHz,
Auto Man Auto. Man
e D —
AT Pprongmpim e
il Freq Offset| Freq Offset|
0Hz 0 Hz|
R I
Scale Type Scale Type
Stop 20.000 GHz |54 Lin Stop 20.000 GHz |5 Lin

#VBW 3.0 MHz* Sweep 45.67 ms (1001 pts) #VBW 3.0 MHz* Sweep 44.67 ms (1001 pts)
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Cellular Band Uplink

Cellular Band Downlink

‘== Keysight Spectrum Analyzer - Swept SA
w 09:09:02

Start Freg 30.000000 MHz . Avg Type: RMS
PNO: Trig: Free Run Avg|Hold:>100/100

ast )
IFGain:Low #Atten: 30 dB

Ref Offset 2 dB Mkr1 773.9 MH

Ref 20.00 dBm -64.877 dBm|

rAbp i o sme ol A A P it KA Ao e Mo,

Start 30.0 MHz ‘Stop 823.9 MHz

Res BW 100 kHz #VBW 300 kHz* _

Auto Tune

Center Freq
426.950000 MHz|

StartFreq
30,000000 MHz,

Stop Freq
823900000 MHz|

CF Step
79.390000 MHz|
Man

FreqOffset

"= Keysight Spectrum Analyzer - Swept SA

w
tart Freq 30.000000 MHz
PN
FG

StartFreq

1 Keyeght Spectrum Analyzer - Swept Sh
w

Avg Type: RMS
Trig: Free Run AvglHold:>100/100

Ref Offset 2 dB
Ref 20.00 dBm

1

SV AR N FIRE SRS TR PRI Y P Y T T T

Start 0.84910 GHz Stop 1.00000 GHz
H#Res BW 100 kHz #VBW 300 kHz* Sweep 18.67 ms (1001 pts)

Center Freq|
924/550000 MHz|

StartFreq
849.100000 MHz|

Stop Freq
1.000000000 GHz
I

CF Step

16090000 MHz
Auto Man
R

FreqOffset
0Hz|

IR
Scale Type

Lin

Log

' Keysight Spectrum Analyzer - Swept SA

tart Freq 894.100000 MHz
FG:

Mw.rl.,ua,..;,n..“v-.‘wnw‘hw:ﬂﬁwmﬂ[!w:-«;\u.w

Center Freq
947.050000 MHz|

StartFreq
894.100000 MHz|

= Keysight Spectrum Anshyzer - Swept SA
B .

Start Freq 1.000000000 GHz
PNO: )

ast Cp)
IFGain:Low

Avg Type: RMS

Ref Offset2 dB Mkr1 5.779 GH.

Ref 20.00 dBm -51.968 dBm|

1

A B e P An y
i M i ot apas” i J'M‘«,.r,,\r-«_“,&w—' -

Stop 10.000 GHz
#VBW 3.0 MHz* Sweep 15.00 ms (1001 pts)

— 3 =
M.

Trig: Free Run Avg|Hold:>100/100 B

#Atten: 30 dB

Auto Tune

Center Freq|
6.500000000 GHz|

StartFreq
1.000000000 GHz

R

Stop Freq|
10.000000000 GHz|
I

CF Step
900.000000 MHz|

Auto Man
IR

Freq Offset
0Hz|

R
Scale Type

Lin

Log

"= Keysght Spectrum Analyzer - Swept SA

w
Start Freq 1.000!
Fa

P P s M,
R e T L

Sweep 15.00 ms (1001 pts)

Center Freq
5.500000000 GHz|

StartFreq
1.000000000 GHz

P

Stop Freq
10.000000000 GHz|
R

CF Step
900.000000 MHz|

Auto Man

Freq Offset
0Hz

I
Scale Type

Log Lin
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Lower 700 MHz Band Uplink Lower 700 MHz Band Downlink

1= Keysight Spectrum Anshyzer - Swept SA o |0 s | ' Keyight Spectrum Anslyzer - Swept SA oo s

w 09:15:01 PM) 7] 5

Start Freq 30.000000 MHz . Avg Type: RMS T tart Freq 30.000000 MHz i Avg Type: RMS
PNO: Fast C, 17ig: FreeRun Avg|Hold:>100/100 PNC: Fast Ly T1ig: FreeRun AvglHeld:>1001100
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
cwoaon o, Mkr1£205 MKl Auto Tune|
Ref Offset2 4B Mkr1 454.1 MH Ref Offset2 dB Mkr1 689.5 MH:
Ref 20.00 dBm -64.448 dBm) Ref 20.00 dBm -64.917 dBm)
Center Freq Center Freq|
363950000 MHz| 378.950000 MHz|
IR I
StartFreq StartFreq
30000000 MHz 30000000 MHz
[— I
Stop Freq Stop Freq|
697 900000 MHz| 727.900000 MHz|
I— I
CF Step CF Step
66.790000 MHz| 69.790000 MHz,
Man Man
R I
1 Freq Offset 1 Freq Offset
OHz 0 Hz,
PTTIR ST TLBET TR R e e S VTR L L SRR A —

Scale Type Scale Type
Lin

Start 30.0 MHz ‘Stop 697.9 MHz Lo

Res BW 100 kHz #VBW 300 kHz* _ #VBW 300 kHz*

1 Keysight Spectrum Anahyzer - Swept SA
7]

' Keysight Spectrum Analyzer - Swept SA

tart Freq 746.100000 MHz 3 Avg Type: RMS
Trig: Free Run Avg|Hold:>100/100

PNO: Fast
FGaintow * SAtten: 30dB

Avg Type: RMS
Trig: Free Run ‘Avg|Hold:>100/100

Ref Offset 2 dB
Ref 20.00 dBm

Ref Offset 2 dB
Ref 20.00 dBm -62.606 dBm|

Center Freq| Center Freq
858,050000 MHz| 873,050000 MHz|

StartFreq StartFreq
716.100000 MHz 746100000 MHz

Stop Freq
1.000000000 GHz|
I

CF Step
28.390000 MHz|
Aute Man
I
1 Freq Offset| .1
0Hz,

IR
Scale Type

Lin

,erwh+tmf.'~w kgt " J‘»'y..l.»#‘-.vl-'»ﬂ—ld'\'m#-\'ﬁhbﬂ&*&vmﬁ«mﬁ-l.m\ﬂ.,MMJ«\-;A.w

A 4 e A0 g A s o A b A LA b g M

Stop 1.0000 GHz ) Stop 1.0000 GHz

#VBW 300 kHz* #VBW 300 kHz* Sweep 31.33 ms (1001 pts)

= Keysight Spectrum Anshyzer - Swept SA "= Keysght Spectrum Analyzer - Swept SA

7] =]
Start Freq 1.000000000 GHz i Avg Type: RMS Start Freq 1.000000000 GHz i Avg Type:RMS
PNO: Fast (,.) 111 FreeRun Avg|Hold:>100/100 PNO: Fast Ly 1rig: FreeRun Avg|Hold: 651100
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Auto Tune 2
Ref Offset 2 dB Ref Offset 2 dB Mkr1 5’*"56 GH
Ref 20.00 dBm Ref 20.00 dBm -52.518 dBm
Center Freq| Center Freq
6500000000 GHz 5.500000000 GHz
[ [
StartFreq StartFreq
1.000000000 GHz| 1.000000000 GHz,
[ R
StopFreq StopFreq
10.000000000 GHz| 10.000000000 GHz|
I R
CF Step CF Step
900.000000 MHz 900.000000 MHz
1 Auto Man 1 Auto Man
IR
AR _,-h,;n-J""‘PM'*-wm.h»‘U\‘ﬂmJ““\-,,-"k'v-m [ oty P B R L §

A A RN FreqOffset vy b it i Freq Offset
0Hz 0 Hz|
R I
Scale Type Scale Type
Stop 10.000 GHz |54 Lin Stop 10.000 GHz |5 Lin

#VBW 3.0 MHz* Sweep 15.00 ms (1001 pts) #VBW 3.0 MHz* Sweep 15.00 ms (1001 pts)
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Upper 700 MHz Band Uplink Upper 700 MHz Band Downlink
' Keysight Spectrum Anslyzer - Swept S& 5 ] | ' Keysight Spectrum Analyzer - Swept SA o P
w 08:17:53 w
PNO: Fust. Ly Trig: FreeRun Avg|Hold:>100/100 PNO: Fast Ly Trig: FreeRun Avg|Hold: 681100
IFGain:Low #Atten: 30 dB. IFGain:Low #Atten: 30 dB.
 Offse Mkr1 766.9 MH Lty oo Mkr1 705.8 MH L
Ref 20,00 dBm -64.958 dBm Ref 20.00 dBm -64.783 dBm
Center Freq Center Freq|
402950000 MHz 387.950000 MHz,
IR R
StartFreq StartFreq
30.000000 MHz 30.000000 MHz|
J— I—
Stop Freq Stop Freq|
775900000 MHz| 745.800000 MHz|
— I
CFStep CFStep
74590000 MHz|
Man
R
FreqOffset ’
OHz,
I Y WTY SRR T P TR TE SR S T R S DRI L s
Scale Type
(]| M start 30.0 MHz

Start 30.0 MHz

Res BW 100 kHz #VBW 300 kHz*

#VBW 300 kHz*

1 Keysight Spectrum Anahyzer - Swept SA
7]

Avg Type: RMS
‘Avg|Hold:>100/100

Trig: Free Run

Ref Offset 2 dB
Ref 20.00 dBm

Center Freq|
893550000 MHz|

StartFreq
787.100000 MHz|

Stop Freq
1.000000000 GHz
I

CF Step
21290000 MHz
Auto Man

R
1 FreqOffset

OH:
RESIE VS IR PPRASIPSIY FTT) NP TR ST | .
IR

Scale Type
Lin

T TN JOR WIS RN PP DO

Log

VB 300 KHz® Stop 1.0000 GHz
7

' Keysight Spectrum Analyzer - Swept SA

tart Freq 757.100000 MHz

PNO: Fast Cy)
IFGain:Low

Avg Type: RMS
Trig: Free Run Avg|Hold:>100/100

#Arten: 30 dB

Ref Offset2 dB

Ref 20.00 dBm -42.244 dBm|

1
Amdiechilrn,

|p,ﬁﬁ»w~lwmw~wl.m‘mmm,,.w,uw»\

e byttt

Stop 1.0000 GHz

#VBW 300 kHz* Sweep 30.00 ms (1001 pts)

Center Freq
878.550000 MHz|

StartFreq
757.100000 MHz|

= Keysight Spectrum Anshyzer - Swept SA
B .

Start Freq 1.000000000 GHz
PNO: )

ast Cp)
IFGain:Low

Avg Type: RMS
Avg|Hold: 73100

Trig: Free Run
#Atten: 30 dB

Auto Tune

Ref Offset 2 dB
Ref 20.00 dBm

Center Freq|
6.500000000 GHz|

StartFreq
1.000000000 GHz

R

Stop Freq|
10.000000000 GHz|
I

CF Step
900.000000 MHz|

Auto Man
IR

Freq Offset
0Hz|

R
Scale Type

Lin

PN s oM

it SN

Log

Stop 10.000 GHz

#VBW 3.0 MHz* Sweep 15.00 ms (1001 pts)

"= Keysght Spectrum Analyzer - Swept SA

w
Start Freq 1.000000000 GHz
PNO: Fi

IFG:

Avg Type: RMS
Avg|Held: 87/100

s Trig: FreeR
o > Hten: 3088
Mkr1 5.752 GH;

Ref Offset 2 dB -52.245 dBm|

Ref 20.00 dBm

w iy T e iyt
sy g g et I P

Stop 10.000 GHz

#VBW 3.0 MHz* Sweep 15.00 ms (1001 pts)

Center Freq
5.500000000 GHz|

StartFreq
1.000000000 GHz

P

Stop Freq
10.000000000 GHz|
R

CF Step
900.000000 MHz|

Auto Man

Freq Offset
0Hz

I
Scale Type

Log Lin
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3.7 Noise limits
LIMIT

Noise Power = -102.5 + LOG10(Band Center Frequency)*20
Variable Noise of uplink mode = -103dBm/MHz - RSSI

TEST CONFIGURATION

Noise limit

EUT with Terminated
Input Port

Spectrum Analyzer |=

% Matched Load

Uplink noise power measurement in the presence of a downlink signal
Danor Part

Directional
Coupler /

EUT with Terminated
Server Antenna
Input Port

Server Port

M

{'_'b
<. Matched Load
o

Coupled Port
from EUT

Y

Signal Generator w/
Bandlimited 4.1 MHz
AWGN on Center of

MNotch Filter to
Suppress DL Signal

RF Attenuator
(if required)

Spectrum Analyzer
Tuned to UL of
CMRS Band Under

CMRS DL Band
Under Test

(if required) Test

TEST PROCEDURE

Maximum transmitter noise power level

a) Connect the EUT to the test equipment as shown in ‘Noise limit'. Begin with the uplink output
(donor) port connected to the spectrum analyzer. When measuring downlink noise, connect the
downlink output (server) port to the spectrum analyzer.

Set the spectrum analyzer RBW to 1 MHz with the VBW = 3*RBW.
Select the power averaging (rms) detector and trace average over at least 100 traces.
Set the center frequency of the spectrum analyzer to the center of the CMRS band under test

with the span = 2*the CMRS band.

Measure the maximum transmitter noise power level.

Save the spectrum analyzer plot as necessary for inclusion in the final test report.

Repeat b) to f) for all operational uplink and downlink bands.

Connect the EUT to the test equipment as shown in ‘Uplink noise power measurement in the
presence of a downlink signal’ for uplink noise power measurement in the presence a downlink
signal. Affirm the coupled path of the RF coupler is connected to the spectrum analyzer.

i)  Configure the signal generator for AWGN operation with a 99% OBW of 4.1MHz.

Set the spectrum analyzer RBW for 1 MHz, VBW = 3*RBW, with a power averaging (rms)
detector with at least 100 trace averages.
Set the center frequency of the spectrum analyzer to the center of the CMRS band under test,

with the span = 2*the CMRS band. This shall include all spectrum blocks in the particular CMRS
band under test.
I)  For uplink noise measurements, set the spectrum analyzer center frequency for the uplink band
under test, and tune the signal generator to the center of the paired downlink band.
Measure the maximum transmitter noise power level while varying the downlink signal generator
output level from —90 dBm to —20 dBm, as measured at the input port (i.e., downlink signal level
at the booster donor port node of ‘Uplink noise power measurement in the presence of a downlink
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n)

signal’, in 1 dB steps inside the RSSI-dependent region, and in 10 dB steps outside the RSSI-
dependent region. Report the six values closest to the limit, with at least two points within the
RSSI-dependent region of the limit.

Repeat h) through m) for all operational uplink bands.

Variable uplink noise timing
Variable uplink noise timing is to be measured as follows, using the test setup shown in ‘Uplink noise
power measurement in the presence of a downlink signal’.

a) Set the spectrum analyzer to the uplink frequency to be measured.
b) Set the span to 0 Hz, with a sweep time of 10 seconds.
c) Setthe power level of signal generator to the lowest level of the RSSI-dependent noise.
d) Select MAX HOLD and increase the power level of signal generator by 10 dB for mobile boosters,
and 20 dB for fixed boosters.
e) Confirm that the uplink noise decreases to the specified level within 1 second for mobile devices,
and within 3 seconds for fixed devices.
f) Repeat a) to e) for all operational uplink bands.
g) Include plots and summary table in test report.
Noise Power limit calculation
Type Band Central Frequency Calculated Limit
of Band (MHz)
Broadband PCS 1882.5 -37.01
AWS-1 1732.5 -37.73
Uplink & Downlink Cellular 836.5 -44.05
Lower 700 MHz 707.5 -45.51
Upper 700 MHz 782 -44.64

Note: Calculated Limit = -102.5 + LOG10(Band Center Frequency)*20

Lowest RSSI value of RSSI dependent Zone calculation

Band (MHz) Calculated Lowest RSSI value (dBm)
Broadband PCS -65.99
AWS-1 -65.27
Cellular -58.95
Lower 700 MHz -57.49
Upper 700 MHz -58.36

Note: Calculated Lowest RSSI value = -103 - Noise Power limit of above table
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TEST RESULT
Noise Power Test Result
Max
Mode Band reading Limit (dBm) Result

(dBm)

Broadband PCS

-42.13 -37.01 PASS

AWS-1

-39.70 -37.73 PASS

Uplink Cellular

-50.68 -44.05 PASS

Lower 700 MHz

-48.29 -45.51 PASS

Upper 700 MHz

-46.66 -44.64 PASS

Broadband PCS

-42.30 -37.01 PASS

AWS-1

-41.38 -37.73 PASS

Downlink Cellular

-49.91 -44.05 PASS

Lower 700 MHz

-48.57 -45.51 PASS

Upper 700 MHz

-48.88 -44.64 PASS

Broadband PCS band upllnk

Broadband PCS band downlink
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Uplink Noise Timing Test Result

Mode Band Max reading Limit Result
(s) (s)
Cellular Band 1.32 3 PASS
Lower 700 MHz Band 2.28 3 PASS
Uplink Upper 700 MHz Band 2.16 3 PASS
Broadband PCS Band 1.98 3 PASS
AWS-1 Band 1.20 3 PASS
Variable Uplink Noise Limit Test Result
Band RSSI Measured Limit Margin
Mode (MHz) (dBm) Noise (dBm) (dB)
(dBm)
-90.00 -55.66 -37.01 18.65
-80.00 -56.56 -37.01 19.55
Broadband -70.00 -56.73 -37.01 19.72
PCS -45.00 -69.37 -58.00 11.37
-41.00 -72.65 -62.00 10.65
-35.00 -72.63 -68.00 4.63
-80.00 -57.24 -37.73 19.51
-70.00 -54 .87 -37.73 17.14
-60.00 -58.59 -43.00 15.59
AWS-1 247.00 67.05 -56.00 11.05
-43.00 -73.32 -60.00 13.32
-42.00 -73.41 -61.00 12.41
-90.00 -57.36 -44.05 13.31
-80.00 -54.86 -37.73 17.13
Uplink Cellular -70.00 -57.26 -37.73 19.53
-52.00 -68.35 -56.00 12.35
-50.00 -72.79 -60.00 12.79
-41.00 -74.04 -61.00 13.04
-90.00 -55.75 -45.51 10.24
-80.00 -55.92 -45.51 10.41
Lower 700 -70.00 -58.86 -45.51 13.35
MHz -52.00 -68.10 -51.00 17.10
-50.00 -73.22 -53.00 20.22
-45.00 -72.63 -58.00 14.63
-80.00 -56.78 -44 .64 12.14
-70.00 -55.86 -44.64 11.22
Upper 700 -60.00 -58.17 -44 .64 13.53
MHz -55.00 -67.17 -48.00 19.17
-47.00 -73.44 -56.00 17.44
-43.00 -72.97 -60.00 12.97
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3.8 Uplink inactivity
LIMIT

When a consumer booster is not serving an active device connection after 5 minutes the uplink noise
power shall not exceed =70 dBm/MHz.

TEST CONFIGURATION

EUT with Terminated
Spectrum Analyzer [«—— Input Port

Matched Load

TEST PROCEDURE

a) Connect the EUT to the test equipment with the uplink output (donor) port connected to the
spectrum analyzer.
NOTE-Some signal boosters will require a signal generator input because they will not operate unless a
signal is received at the input terminals. If this is the case for the setup connecting a signal generator at the
server port, then cycle the RF output of the signal generator to simulate this function.

b) Select the power averaging (rms) detector.

c) Setthe spectrum analyzer RBW for 1 MHz with the VBW = 3*RBW.

d) Set the center frequency of the spectrum analyzer to the center of the uplink operational band.

e) Set the span for 0 Hz with a single sweep time for a minimum of 330 seconds.

f) Start to capture a new trace using MAX HOLD.

g) After approximately 15 seconds, turn on the EUT power.

h) After the full spectrum analyzer trace is complete, place a MARKER on the leading edge of the
pulse, then use the DELTA MARKER METHOD to measure the time until the uplink becomes
inactive.

i)  Affirm that the noise level is below the uplink inactivity noise power limit, as specified by the rules.

j)  Capture the plot for inclusion in the test report.

k) Measure noise using procedures in a) to f).

I) Repeat d) through k) for all operational uplink bands.
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TEST RESULT

Mode

Band

Measured Time

(s)

Limit
(s)

Result

Broadband PCS

263.0

300 PASS

AWS-1

269.0

300 PASS

Uplink

Cellular

286.4

300 PASS

Lower 700 MHz

270.3

300 PASS

Upper 700 MHz

261.7

300 PASS
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Upper 700 MHz Band
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3.9 Variable booster gain
LIMIT

Variable Gain = -34 dB - RSSI + MSCL

TEST CONFIGURATION

Daonor Port Server Port
Directional
Coupler
[ Uplink Signal
L — 3 EUT v Generator #2
Coupled Port
from EUT
k.
Downlink Signal Notch Filter || RFAttenuator | | o0 oirum Analyzer
Generator #1 (if required) (if required) P ¥

TEST PROCEDURE

a) Connect the EUT to the test equipment with the uplink output (donor) port connected to signal
generator #1. Affirm that the coupled path of the RF coupler is connected to the spectrum
analyzer.

b) Configure downlink signal generator #1 for AWGN operation with a 99% OBW of 4.1 MHz, tuned
to the center of the operational band.

c) Setthe power level and frequency of signal generator #2 to a value that is 5 dB below the AGC
level. The signal type is AWGN with a 99% OBW of 4.1 MHz.

d) Set RBW =100 kHz.

e) SetVBW = 300 kHz.
f) Select the CHANNEL POWER measurement mode.
g) Select the power averaging (rms) detector.

h) Affirm that the number of measurement points per sweep = (2*span)/RBW.

i) Sweep time = auto couple or as necessary (but no less than auto couple value).

j) Trace average at least 10 traces in power averaging (i.e., rms) mode.

k) Measure the maximum channel power and compute maximum gain when varying the signal
generator #1 output to a level from —90 dBm to —20 dBm, as measured at the input port (i.e.,
downlink signal level at the booster donor port node, in 1 dB steps inside the RSSI-dependent
region, and 10 dB steps outside the RSSI-dependent region. Report the six values closest to the
limit, including at least two points from within the RSSI-dependent region of operation.
Additionally, document that the EUT provides equivalent uplink and downlink gain, and when
operating in shutoff mode that the uplink and downlink gain is within the transmit power off mode
gain limits.

I) Repeat b) to k) for all operational uplink bands.
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Fixed Gain Limit calculation

Band Central Frequency of Band (MHz) Calculated Limit
Broadband PCS 1882.5 72.00
AWS-1 1732.5 71.27
Cellular 836.5 64.95
Lower 700 MHz 707.5 63.49
Upper 700 MHz 782 64.36
Note: Gain Limit (dB) = 6.5 + 20Log(Fuh;)
MSCL Calculation
. Path Indoor Indoor
Band Frt(al\c;Illj_Ile;cy Dls(tr?]?ce loss Antenna Cable I\/(Igé))L
(dB) Gain(dBi) | Loss(dB)
Broadband PCS 1990 2 44.50 4.0 4.80 45.30
AWS-1 2155 2 45.19 5.0 5.00 45.19
Cellular 894 2 37.55 3.0 3.00 37.55
Lower 700 MHz 746 2 35.98 2.0 2.80 36.78
Upper 700 MHz 756 2 36.09 2.0 2.87 36.96

Note:

1. The device used a Ceiling mounted antenna, a typical distance 2m used for MSCL Calculation.

2. Path loss = 20logf + 20logd — 27.5

Lowest RSSI value of RSSI dependent Zone calculation

Band (MHz)

Calculated Lowest RSSI value (dBm)

Broadband PCS -60.70
AWS-1 -60.08
Cellular -61.40

Lower 700 MHz -60.71

Upper 700 MHz -61.40

Note: Calculated Lowest RSSI value = MSCL -34 - Fixed Gain limit of above table
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TEST RESULT

Vode Band MSCL RSS| Measured | Gain Limit | Margin
(dBm) (dBm) ) (dB) (dB)
45.30 290 63.67 72.00 8.33
45.30 -80 64.35 72.00 7.65
Broadband 45.30 70 65.70 72.00 6.30
PCS 45.30 55 56.69 59.05 236
45.30 43 44.22 47.05 2.83
45.30 40 41.88 44.05 2.17
45.19 290 62.21 71.27 9.06
45.19 -80 62.48 71.27 8.79
4519 70 62.24 71.27 9.03
AWS-1 45.19 -57 57.12 59.48 2.36
45.19 47 46.64 49.48 2.84
45.19 45 45.46 47.48 2.02
37.55 290 62.88 64.95 2.07
37.55 .80 61.99 64.95 2.96
Uplink Collular 37.55 70 62.82 64.95 2.13
37.55 58 58.45 60.59 2.14
37.55 44 44.45 46.59 2.14
37.55 42 42.36 44.59 223
36.78 290 61.17 63.49 232
36.78 -80 61.41 63.49 2.08
Lower 700 36.78 70 61.08 63.49 2.41
MHz 36.78 55 61.73 64.72 2.99
36.78 45 52.68 54.72 2.04
36.78 40 47.02 49.72 2.70
36.96 290 61.52 64.36 2.84
36.96 -80 62.04 64.36 2.32
Upper 700 36.96 -70 62.15 64.36 2.21
MHz 36.96 53 60.75 63.39 2.64
36.96 44 52.32 54.39 2.07
36.96 41 49.39 51.39 2.00
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3.10Oscillation Detection
LIMIT

The EUT uplink and downlink were tested to ensure that the presence of oscillation was detected and
that the EUT output turned off within 300ms for the Uplink and 1s for the Downlink and remained off
for 1 minute. A EUT with test software was utilized to ensure that the EUT only had a maximum of 5
attempts at restart from oscillation before permanently shutting off.

TEST CONFIGURATION

Donor Port Server Port
Directional
Coupler
: | EUT -
Coupled Port
from EUT
Y 4
RF Bandpass Filter - Yarianie R¥ |-— Spectrum Analyzer

Attenuator

TEST PROCEDURE

a) Connect the normal-operating mode EUT to the test equipment beginning with the spectrum
analyzer on the uplink output (donor) port. Confirm that the RF coupled path is connected to the
spectrum analyzer.

b) Spectrum analyzer settings:

1) Center frequency at the center of the band under test

2) Span equal or slightly exceeding the width of the band under test
3) Continuous sweep, max-hold

4) RBW=1 MHz, VBW > 3RBW

c) Decrease the variable attenuator until the spectrum analyzer displays a signal within the band
under test. Using a marker, identify the approximate center frequency of this signal on the max-
hold display, increase the attenuation by 10 dB, then reset the EUT (e.g., cycle ac/dc power).

d) Repeat c) twice to ensure that the center of the signal created by the booster remains within 250
kHz of the spectrum analyzer display center frequency. If the frequency of the signal is unstable,
confirm that the spectrum analyzer display is centered between the frequency extremes observed.
If the signal is wider than 1 MHz, ensure that the spectrum analyzer display is centered on the
signal by increasing the RBW. Reset the EUT (e.g., cycle ac/dc power) after each oscillation
event, if necessary. Set the spectrum analyzer sweep trigger level to just below the peak
amplitude of the displayed EUT oscillation signal.

e) Setthe spectrum analyzer to zero-span, with a sweep time of 5 seconds, and single-sweep with
max-hold. The spectrum analyzer sweep trigger level in this and the subsequent steps shall be
the level identified in d).

f) Decrease the variable attenuator until the spectrum analyzer sweep is triggered, increase the
attenuation by 10 dB, then reset the EUT (e.g., cycle ac/dc power).

g) Reset the zero-span trigger of the spectrum analyzer, then repeat f) twice to ensure that the
spectrum analyzer is reliably triggered, resetting the EUT (e.g., cycle ac/dc power) after each
oscillation event if necessary.

h) Reset the zero-span sweep trigger of the spectrum analyzer, and reset the EUT (e.g., cycle ac/dc
power).

i) Force the EUT into oscillation by reducing the attenuation.

j)  Use the marker function of the spectrum analyzer to measure the time from the onset of
oscillation until the EUT turns off, by setting Marker 1 on the leading edge of the oscillation signal
and Marker 2 on the trailing edge. The spectrum analyzer sweep time may be adjusted to
improve the time resolution of these cursors.
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k) Capture the spectrum analyzer zero-span trace for inclusion in the test report. Report the power
level associated with the oscillation separately if it can’t be displayed on the trace.

I) Repeat b) to k) for all operational uplink and downlink bands.

m) Set the spectrum analyzer zero-span sweep time for longer than 60 seconds, then measure the
restart time for each operational uplink and downlink band.

n) Replace the normal-operating mode EUT with the EUT that supports an anti-oscillation test mode.

0) Set the spectrum analyzer zero-span time for a minimum of 120 seconds, and a single sweep.

p) Manually trigger the spectrum analyzer zero-span sweep, and manually force the booster into
oscillation as described in i).

q) When the sweep is complete, place cursors between the first two oscillation detections, and save
the plot for inclusion in the test report. The time between restarts must match the manufacturer’s
timing for the test mode, and there shall be no more than 5 restarts.

r) Repeat m) to q) for all operational uplink and downlink bands.

TEST RESULT

Mode Band Measu(r:)d Time Lérsn)it Result
Broadband PCS 0.014 0.3 PASS
AWS-1 0.023 0.3 PASS
Uplink Cellular 0.014 0.3 PASS
Lower 700 MHz 0.025 0.3 PASS
Upper 700 MHz 0.023 0.3 PASS
Broadband PCS 0.056 1.0 PASS
AWS-1 0.020 1.0 PASS
Downlink Cellular 0.022 1.0 PASS
Lower 700 MHz 0.023 1.0 PASS
Upper 700 MHz 0.013 1.0 PASS

Restart Time
Mode Band I\{II.?SSeu(rs)d LE;n)'t Result
Broadband PCS 62.35 =60 PASS
AWS-1 64.32 =60 PASS
Uplink Cellular 63.66 =60 PASS
Lower 700 MHz 63.23 =60 PASS
Upper 700 MHz 63.11 =60 PASS
Broadband PCS 64.04 =60 PASS
AWS-1 63.65 =60 PASS
Downlink Cellular 63.04 =60 PASS
Lower 700 MHz 63.29 =60 PASS
Upper 700 MHz 63.21 =60 PASS
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Restart Count

Mode (?/Iaag) Restarts Limit Result
Broadband PCS 3 <5 PASS
AWS-1 3 <5 PASS
Uplink Cellular 3 <5 PASS
Lower 700 MHz 3 <5 PASS
Upper 700 MHz 3 <5 PASS
Broadband PCS 3 <5 PASS
AWS-1 3 <5 PASS
Downlink Cellular 2 <5 PASS
Lower 700 MHz 3 <5 PASS
Upper 700 MHz 3 <5 PASS
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3.11 Oscillation Mitigation

LIMIT

For oscillations that exceeded the 12 dB limit, the time required for the booster to mitigate the
oscillation to less than 12dB was recorded. If the booster mitigated the oscillation within the 300s time
limit, the time required to mitigate the oscillation was recorded along with the final level of the
oscillation after mitigation.

TEST CONFIGURATION

<—  EUT e

TEST PROCEDURE

a) Connect the normal-operating mode EUT to the test equipment as shown.
b) Set the spectrum analyzer center frequency to the center of band under test, and use the
following settings:
1) RBW=30 kHz, VBW = 3 x RBW,
2) power averaging (rms) detector,
3) trace averages = 100,
4) span = 120% of operational band under test,

5) number of sweep points = 2 x Span/RBW.

c) Configure the signal generator for AWGN operation with a 99% OBW of 4.1 MHz, tuned to the
frequency of 2.5 MHz above the lower edge or below the upper edge of the operating band under
test. Adjust the RF output level of the signal generator such that the measured power level of the
AWGN signal at the output port of the booster is 30 dB less than the maximum power of the
booster for the band under test. Affirm that the input signal is not obstructing the measurement of
the strongest oscillation peak in the band, and is not included within the span in the measurement.

1) Boosters with operating spectrum passbands of 10 MHz or less may use a CW signal source at the

band edge rather than AWGN.

2) For device passbands greater than 10 MHz, standard CMRS signal sources (i.e., CDMA, W-CDMA,

LTE) may be used instead of AWGN at the band edge.

d) Set the variable attenuator to a high attenuation setting such that the booster will operate at
maximum gain when powered on. Reset the the EUT (e.g., cycle ac/dc power). Allow the EUT to
complete its boot-up process, to reach full operational gain, and to stabilize its operation.

e) Set the variable attenuator such that the insertion loss for the center of the band under test
(isolation) between the booster donor port and server port is 5 dB greater than the maximum gain,
as recorded in the maximum gain test procedure, for the band under test.

f)  Verify the EUT shuts down, i.e., to mitigate the oscillations. If the booster does not shut down,
measure and verify the peak oscillation level as follows.

1) Allow the spectrum analyzer trace to stabilize.

2) Place the marker at the highest oscillation level occurring within the span, and record its
output level and frequency.

3) Set the spectrum analyzer center frequency to the frequency with the highest oscillation
signal level, and reduce the span such that the upper and lower adjacent oscillation peaks
are within the span.

4) Use the Minimum Search Marker function to find the lowest output level that is within the
span, and within the operational band under test, and record its output level and frequency.
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5) Affirm that the peak oscillation level measured in f2), does not exceed by 12.0 dB the minimal
output level measured in f)4). Record the measurement results of f2) and f4) in tabular format
for inclusion in the test report.

6) The procedure of f1) to f5) allows the spectrum analyzer trace to stabilize, and verification of
shutdown or oscillation level measurement must occur within 300s.

g) Decrease the variable attenuator in 1 dB steps, and repeat step f) for each 1 dB step. Continue
testing to the level when the insertion loss for the center of band under test (isolation) between
the booster donor port and server port is 5 dB lower than the maximum gain.

h) Repeat a) to g) for all operational uplink and downlink bands.

TEST RESULT

Band Isolation Measured .

Mode (MHz) Variation (dB) leif(zrg)nce Limit (dB) Result
+5 8.63 <12 Pass
+4 9.49 <12 Pass
+3 9.54 <12 Pass

Uplink Broadband 2 10.53 <12 Pass
+1 10.04 <12 Pass
0 11.37 <12 Pass
-1 Shutdown
+5 7.87 <12 Pass
+4 7.42 <12 Pass
+3 7.97 <12 Pass

Uplink AWS-1 +2 8.54 <12 Pass
+1 10.22 <12 Pass
0 11.51 <12 Pass
-1 Shutdown
+5 7.63 <12 Pass
+4 8.85 <12 Pass
+3 8.93 <12 Pass

Uplink Cellular +2 9.33 <12 Pass
+1 10.59 <12 Pass
0 11.51 <12 Pass
-1 Shutdown
+5 6.85 <12 Pass
+4 7.02 <12 Pass
+3 7.54 <12 Pass

Uplink rower 700 +2 8.65 <12 Pass

z +1 9.63 <12 Pass
0 10.30 <12 Pass
-1 Shutdown
+5 7.55 <12 Pass
+4 8.27 <12 Pass
+3 8.34 <12 Pass

Uplink Upper 700 2 9.71 <12 Pass

z +1 10.60 <12 Pass
0 11.27 <12 Pass
-1 Shutdown
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Band Isolation Measured . Result
Mode (MHz) Variation (dB) lef(edrPe’)nce Limit (dB)
+5 7.70 <12 Pass
+4 8.11 <12 Pass
+3 8.46 <12 Pass
Downlink Bro;gbsand 2 9.55 <12 Pass
+1 10.83 <12 Pass
0 11.41 <12 Pass
-1 Shutdown
+5 8.13 <12 Pass
+4 9.36 <12 Pass
+3 9.53 <12 Pass
Downlink AWS-1 +2 9.82 <12 Pass
+1 10.08 <12 Pass
0 11.67 <12 Pass
-1 Shutdown
+5 8.46 <12 Pass
+4 9.43 <12 Pass
+3 9.83 <12 Pass
Downlink Cellular +2 10.30 <12 Pass
+1 11.03 <12 Pass
0 11.56 <12 Pass
-1 Shutdown
+5 8.32 <12 Pass
+4 9.58 <12 Pass
+3 10.26 <12 Pass
Downlink LOVI‘\’AeFri 700 2 10.90 <12 Pass
z +1 11.35 <12 Pass
0 11.46 <12 Pass
-1 Shutdown
+5 9.25 <12 Pass
+4 9.34 <12 Pass
+3 10.53 <12 Pass
Downlink Upf\’ﬂelz 700 2 10.85 <12 Pass
z +1 11.01 <12 Pass
0 11.53 <12 Pass
-1 Shutdown
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3.12Radiated Spurious Emission
LIMIT

Radiated Spurious Emissions Limit = P1 — (43+ 10Log(P2)) = -13dBm
P1 = power in dBm
P2 = power in Watts

TEST CONFIGURATION
Step 1: Pre-test

1
4dm
— Mensuremen—'
Distance
Ant
EUT TD%
o [
| | |
Tumntable |gor15m| 1M
‘ RF Test
Receiver
[ I
P

Ground Plane

Step 2: Substitution method to verify the maximum ERP/EIRP

1
4m
'7 Mcasurcmcnt--—i
Substituti Ant Distance
upst l._lElOl’l n "—-._,_] Ant
- __J 5 ,
- .
- |
Turn Table
! 0.8mor1.5 | 1m
m RF Test
‘ L Receiver

VAV A A S A A O S A A A a4
Ground Plane

TEST PROCEDURE

1. The EUT shall be placed at the specified height on a support, and in the position closest to normal
use as declared by provider.

2. The test antenna shall be oriented initially for vertical polarization and shall be chosen to
correspond to the frequency of the transmitter

3. The output of the test antenna shall be connected to the measuring receiver.

4. The transmitter shall be switched on and the measuring receiver shall be tuned to the frequency of
the transmitter under test.
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5. The test antenna shall be raised and lowered through the specified range of height until a
maximum signal level is detected by the measuring receiver.

6. The transmitter shall then be rotated through 360° in the horizontal plane, until the maximum
signal level is detected by the measuring receiver.

7. The test antenna shall be raised and lowered again through the specified range of height until a
maximum signal level is detected by the measuring receiver.

8. The maximum signal level detected by the measuring receiver shall be noted.
9. The transmitter shall be replaced by a substitution antenna.

10. The substitution antenna shall be orientated for vertical polarization and the length of the
substitution antenna shall be adjusted to correspond to the frequency of the transmitter.

11. The substitution antenna shall be connected to a calibrated signal generator.

12. If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sensitivity of the measuring receiver.

13. The test antenna shall be raised and lowered through the specified range of height to ensure that
the maximum signal is received.

14. The input signal to the substitution antenna shall be adjusted to the level that produces a level
detected by the measuring receiver, that is equal to the level noted while the transmitter radiated
power was measured, corrected for the change of input attenuator setting of the measuring receiver.

15. The measurement shall be repeated with the test antenna and the substitution antenna orientated
for horizontal polarization.

16. The measure of the effective radiated power is the larger of the two levels recorded at the input to
the substitution antenna, corrected for gain of the substitution antenna if necessary.

17. The frequency range need checked up to 10th harmonic.

Final measurement calculation as below:

The relevant equation for determining the ERP/EIRP from the radiated RF output power is:

ERP/EIRP (dBm) = SA Read Value (dBm) + Correction Factor (dB)

where:

ERP/EIRP = effective or equivalent radiated power, in dBm;

SA Read Value = measured transmitter power received by EMI receiver or spectrum analyzer, in dBm;
Correction Factor = total correction factor including cable loss, in dB;
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TEST RESULT

Broadband PCS Band Uplink, Test Frequency 1880MHz

Frequency(MHz) | S G.Lev (dBm) | Ant(dBi) | Loss (F:j'\éfne; (5:;?:) '\(’c'jaé?r";' Polarity
3759.60 -41.80 11.55 5.29 | -35.54 -13.00 -22.54 H
5639.45 -47.44 12.11 6.34 | -41.67 -13.00 -28.67 H
7520.25 -50.16 11.35 7.64 | -46.45 -13.00 -33.45 H
3759.60 -41.35 11.55 5.29 | -35.09 -13.00 -22.09 V
5639.45 -46.45 12.11 6.34 -40.68 -13.00 -27.68 V
7520.25 -50.12 11.35 7.64 -46.41 -13.00 -33.41 \%

Broadband PCS Downlink, Test Frequency 1960MHz
PM Limi Margi

Frequency(MHz) | S G.Lev (dBm) | Ant(dBi) | Loss - dBrena) ( dgnr:) ; daé?r'];' Polarity
3920.25 -43.05 11.44 5.28 | -36.89 -13.00 -23.89 H
5880.00 -46.38 11.65 6.37 | -41.10 -13.00 -28.10 H
7840.55 -51.36 11.26 7.73 | -47.83 -13.00 -34.83 H
3920.25 -42.21 11.44 5.28 | -36.05 -13.00 -23.05 V
5880.00 -45.45 11.65 6.37 -40.17 -13.00 -27.17 \%
7840.55 -50.69 11.26 7.73 -47.16 -13.00 -34.16 \%

AWS-1 band Uplink, Test Frequency 1732.5MHz

Frequency(MHz) | S G.Lev (dBm) | Ant(dBi) | Loss (F;I\é:ana) (lagnr:) I}/(Ijagg:? Polarity
3465.35 -43.51 11.58 493 | -36.86 -13.00 -23.86 H
5197.50 -46.99 11.55 5.88 | -41.32 -13.00 -28.32 H
6930.45 -48.51 11.07 6.93 | -44.37 -13.00 -31.37 H
3465.35 -43.12 11.58 493 | -36.47 -13.00 -23.47 V
5197.50 -46.86 11.55 5.88 | -41.19 -13.00 -28.19 vV
6930.45 -47.33 11.07 6.93 | -43.19 -13.00 -30.19 V

AWS-1 band Downlink, Test Frequency 2132.5MHz

Frequency(MHz) | S G.Lev (dBm) | Ant(dBi) | Loss Zl\é?na) (I:g:) 'ﬁ;ﬁ;? Polarity
4265.50 -45.08 11.56 5.38 | -38.90 -13.00 -25.90 H
6397.65 -46.17 11.73 6.57 | -41.01 -13.00 -28.01 H
8529.25 -50.28 11.24 8.58 | -47.62 -13.00 -34.62 H
4265.50 -43.98 11.56 5.38 | -37.80 -13.00 -24.80 \%
6397.65 -45.66 11.73 6.57 | -40.50 -13.00 -27.50 \%
8529.25 -49.87 11.24 8.58 | -47.21 -13.00 -34.21 \Y%
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Cellular Band Uplink, Test Frequency 836.5MHz

Frequency(MHz) | S G.Lev (dBm) | Ant(dBi) | Loss Ejl\lg;i (:Iglr:) '\(/cljaéﬁ:r; Polarity
1672.45 -44.02 9.48 3.06 | -37.60 -13.00 -24.60 H
2509.35 -48.94 10.41 4 -42.53 -13.00 -29.53 H
3345.95 -53.07 11.24 481 | -46.64 -13.00 -33.64 H
1672.45 -43.26 9.48 3.06 | -36.84 -13.00 -23.84 \Y
2509.35 -48.85 10.41 4 -42.44 -13.00 -29.44 \Y
3345.95 -52.87 11.24 4.81 -46.44 -13.00 -33.44 \Y,

Cellular Band Downlink, Test Frequency 881.5MHz

Frequency(MHz) | S G.Lev (dBm) | Ant(dBi) | Loss (F;I\é:ana) (Iagnr:> I\(/(Ijaégql? Polarity
1762.25 -41.91 9.82 3.26 | -35.35 -13.00 -22.35 H
2644.85 -47 .51 10.49 412 | -41.14 -13.00 -28.14 H
3526.55 -54.18 11.68 4.97 | -47.47 -13.00 -34.47 H
1762.25 -41.84 9.82 3.26 | -35.28 -13.00 -22.28 \Y
2644.85 -47 .11 10.49 412 | -40.74 -13.00 -27.74 \Y
3526.55 -53.57 11.68 497 | -46.86 -13.00 -33.86 \Y

Lower 700 MHz Band Uplink, Test Frequency 707.5MHz

Frequency(MHz) | S G.Lev (dBm) | Ant(dBi) | Loss (F:j'\éfne; ((';'I;nn':) '}’c'jaé?r";' Polarity
1415.20 -42.57 7.64 2.73 | -37.66 -13.00 -24.66 H
2122.25 -47.80 9.56 3.58 | -41.82 -13.00 -28.82 H
2830.50 -53.80 10.67 4.33 | -47.46 -13.00 -34.46 H
1415.20 -42.04 7.64 2.73 -37.13 -13.00 -24.13 \
2122.25 -47.49 9.56 3.58 -41.51 -13.00 -28.51 \
2830.50 -52.65 10.67 4.33 | -46.31 -13.00 -33.31 \Y,

Lower 700 MHz Band Downlink, Test Frequency 737.5MHz

Frequency(MHz) | S G.Lev (dBm) | Ant(dBi) | Loss Ej'\éfna) (:'énr:) '\(/('jaé?r'];' Polarity
1475.05 -40.56 8.1 294 | -35.40 -13.00 -22.40 H
2213.20 -44 .96 9.79 3.67 | -38.84 -13.00 -25.84 H
2950.00 -53.00 10.52 4.35 | -46.83 -13.00 -33.83 H
1475.05 -39.85 8.1 294 | -34.69 -13.00 -21.69 \Y
2213.20 -44.27 9.79 3.67 -38.15 -13.00 -25.15 \%
2950.00 -52.36 10.52 435 | -46.19 -13.00 -33.19 \Y
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Upper 700 MHz Band Uplink, Test Frequency 782MHz

Frequency(MHz) | S G.Lev (dBm) | Ant(dBi) | Loss Ejl\lg;i (:Iglr:) '\(/cljaéﬁ:r; Polarity
1563.40 -43.73 8.71 296 | -37.98 -13.00 -24.98 H
2345.75 -49.30 10.26 3.84 | -42.88 -13.00 -29.88 H
3127.95 -52.38 10.5 458 | -46.46 -13.00 -33.46 H
1563.40 -43.10 8.71 296 | -37.35 -13.00 -24.35 V
2345.75 -48.10 10.26 3.84 | -41.68 -13.00 -28.68 V
3127.95 -52.28 10.5 458 | -46.36 -13.00 -33.36 V

Upper 700 MHz Band Downlink, Test Frequency751MHz

Frequency(MHz) | S G.Lev (dBm) | Ant(dBi) | Loss (F;I\é:ana) (Iagnr:> I\(/(Ijaégql? Polarity
1502.00 -44.01 8.31 3.02 | -38.72 -13.00 -25.72 H
2253.50 -44.30 9.96 3.73 | -38.07 -13.00 -25.07 H
3003.90 -53.70 10.42 443 | -47.71 -13.00 -34.71 H
1502.00 -43.61 8.31 3.02 | -38.32 -13.00 -25.32 \
2253.50 -43.34 9.96 3.73 | -37.11 -13.00 -24.11 \
3003.90 -52.91 10.42 443 | -46.92 -13.00 -33.92 \
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3.13Occupied bandwidth
LIMIT

For each modulation type, the input and output signal was measured and plotted to ensure that the
signals were similar.

TEST CONFIGURATION

Signal Generator » Spectrum Analyzer

TEST PROCEDURE

Connect the test equipment as shown to firstly measure the characteristics of the test signals
produced by the signal generator.

Set VBW = 3*RBW.

Set the center frequency of the spectrum analyzer to the center of the operational band. The
span will be adjusted for each modulation type and OBW as necessary for accurately viewing the
signals

Set the signal generator for power level to match the values obtained from the test.

Set the signal generator modulation type for GSM with a PRBS pattern and allow the trace on the
signal generator to stabilize adjusting the span as necessary.

Set the spectrum analyzer RBW for 1% to 5% of the EBW.

Capture the spectrum analyzer trace for inclusion in the test report.

Repeat c) to g) for CDMA and W-CDMA modulation, adjusting the span as necessary. AWGN or
LTE may be used in place of W-CDMA, as an option.

Repeat c) to h) for all uplink and downlink operational bands.

Connect the test equipment as shown, with the uplink output (donor) port connected to the
spectrum analyzer, and the server port connected to the signal generator.

Repeat c) to i) with this EUT uplink path test setup.

Connect the test equipment as shown, with the downlink output (server) port connected to the
spectrum analyzer, and the donor port connected to the signal generator.

Repeat c) to i) with this EUT downlink path test setup.



