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Figure 6-3 Out-of-band Emission in 300kHz or 3GHz Range — 2 Carriers Narrow Band
Signal Applied on First or Last Channel in the Appropriate Operating Band
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Figure 6-4 Out-of-band Emission in 300kHz or 3GHz Range — 2 Carriers Wide Band
Signal Applied on First or Last Channel in the Appropriate Operating Band

| 2 Carriers Wide Band Signal - AGC

e
Ava Type: RMS ey aniar Frod z Ava Type: RMS Frequancy
P Wi o THg FreeRun  AvglHold: 1001100 o Wida = Trig: AvalHold: 1001100
e toe  Aren: 1048 IFGainLow  Aman: 10 dB
et ometa 4B MKF 727 Auto Tung et oaet At 4B MK 727,999 4 MHZ Auto Tune
10geisy__Ref 43.00 dBm E Ref 43.00 dBm 21.672 dBm
Center Fred Center Freq
727.850000 M | 727.850000 MHz
StartFred StartFreg
. 727.700000 MH: T ‘ T27.700000 MHz|
Stop Freq Stap Freq|
728.000000 MH: 728,000000 MHz|
Start 727.7000 MHz ‘Stop 728.0000 MHz|
CF Steg) Start 727.7000 MHz Stop 728.0000 MHz CFstey
[sRes BW 100 Kz Sweep 1.000 ms {1001 pts) 30,000 kH #Res BW 100 kHz #VBW 300 KHz* Sweep 1.000 ms (1001 pts) 20000 ke
Mar] = laute Man|
2 727998 4 MHz 21672 dBm
2
1.' FreqOffsed 3 Freq Offset|
5 OH; g 0 Ha|
H 5
' 7
8 e
1 2
1 10
< B 1 -
usc STATUS - =
= srarus

32



-

W IRE
1

LESS"

4 1t Specirum Analyzer - Swept 54
— ; r e e
enter Freq 757.150000 MHz | Avg Type: RMS Frequency Avg Type: RMS. Frequency
oHD Wi ThgiFresRun  AuglHold: 100100 eSWi e TrigFresRun  AvaiHod. 1001100
WG i Lo Atten: 10 dB IFGainLow 10 48
e Auto Tund Auto Tune
Ref Offset 4.1 dB Vikr Ref Offset 44.1 dB
10cicly__Ref 43.00 dBm -18 10 dBici__ Ref 43.00 dBm
Center Freq CenterFreq
T57.150000 MH: 767.150000 MHz|
startFreq StartFreq
' T57.000000 MH: 757.000000 MHz|
StopFred Stop Freq
T757.300000 MH: T67.300000 MHz|
Start 757.0000 MHz ‘Stop 757.3000 MHz,
. CF Ste; Start 757.0000 MHz Stap 757.3000 MHz CF Stey
jrRos BW 100 kHz FVBW 300 kHz Sweep_1.000 ms (1001 pts) wooon] #Res BIW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts) 30,000 Kb
\uto Mar} M
s T joute o
2 s 7570150 MHz 28530 dBm
: FreqOftsef 3 FreqOffset|
5 OH H 0Hz
H 5
7 T
8 B
2 L]
10
? g
usc BTATUS = _
= —
AL S A - F e 10:00:27 AMAEn 23, 2016, F RL 5 EET F
enter Freq 868.850000 MHz l.. Avg Type: Rl <E| requency enter Freq 868.850000 MHz . Avg Type: RMS requency
N s TrgFresRun  AugHols 100100 e o Wids < g AvglHela: 1001100
e o  Amen: 10 4B e st Aman: 10 o8
T Auto Tund . Auto Tune
Ref Offset 43.9 dB e Ref Offset43.9 dB
1By Ref 43.00 dBm 10 g Ref 43.00 dBm
Center Fred Center Freq
B68.850000 MH: '868.850000 MHz|
StartFred StartFreg
‘ B68.700000 MH: . ‘868.700000 MHz|
stopFred Stop Freq
869.000000 MH: 1869,000000 MHz|
Start 868.7000 MHz ‘Stop 869.0000 MHz|
. F Sted] Start 868.7000 MHz Stop 869.0000 MHz
[sRes BW 100 Kz FVBW 300 kHz Sweep 1.000 ms {1001 pts) 30,000 kH #Res BW 100 kHz #VBW 300 KHz* Sweep 1.000 ms (1001 pts) 30,000 kiz
uta Mar} = laute Man|
868984 7 MHz 893 dBm
2
FreqOffsed 3 FreqOffset|
4
OH: 5 0 Hz|
H
7
-]
9
10
" -
usc BTATUS = _
L —
Rt spectrum hoa Aghent Spectrum Anabze; ~Swept 54
S = SEOLAL A 2,203 o% ) o4 24,38 P 2,20
g Typacm Frequeney g Ty R4S ma 2o Frequency
W TrgFresRun  AugiHoid 100100 el eSWi e TrigFresRun  AvaiHod. 1001100 el
WG i Low Atten: 10 dB L IFGainLow
T Auto Tund 0 Auto Tune
Ref Offset 439 dB Vikr N Ref Offset 435 dB o
10cicly__Ref 43.00 dBm 10 Bl Ref 43.00 dBm
Center Freq CenterFreq
BS4.150000 MH: 894 150000 MHz|
startFreq StartFreq
' £894.000000 MH: ’ 1894,000000 MHz|
StopFred Stop Freq
BS4.300000 MH: ‘854.300000 MHz|
Start 894.0000 MHz ‘Stop 894.3000 MHz
. CF Ste; Start 884.0000 MHz Stap §94.3000 MHz e
jrRos BW 100 kHz FVBW 300 kHz Sweep_1.000 ms (1001 pts) wooon] #Res BIW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts) 30,000 Kb
\uto Mar} Man|
[ S ) S
2 e 994,008 4 MHz -18.787 dBm
: FreqOftsef 3 FreqOffset|
5 OH: ; 0 Hz|
H 5
1 T
8 B
2 B
10
k 2 :
usc STATUS = =
= —

Band PCS

33



-

WIREL
1

E S s”

2 Carriers Wide Band Signal - Nominal

2 Carriers Wide Band Signal - AGC

Avg Type: RMS T Frequency g Type AMS Frequency
oW TrgFresRun  AugiHoid 100100 el PNe Wi TrgFreeRun  AvaiHowd. 1001100
WG i Lo Atten: 8 dB L IFGainLow
=5 600 G Auto Tund Auto Tune
Ref Offset 468 dB - . 9 Ref Offset 46 8 dB
10cicly__Ref 43.00 dBm 16.5 10 Bl Ref 43.00 dBm
Center Freq CenterFreq
1928500000 GH: 1.828500000 GHz|
startFreq StartFreq
1.927000000 GH; 1.827000000 GHz|
Stop Fred Stop Fregq
1.830000000 GH: 1830000000 GHz |
Start 1.927000 GHz Stop 1.930000 GHz
. CF Ste; Start 1.927000 GHz Stop 1.930000 GHz
jrRos BW 100 kHz FVBW 300 kHz Sweep_1.000 ms (1001 pts) AL | #Res BIW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts) 300,000 ki iz
Mar} Man|
2
3 FreqOftsef FreqOffset|
5 OH: 0 Hz
6
7
8
9
10
I
uss s
- : | ' Avg Type: RMS PEREPTE Frequeney Ava Typs: RMS
HO Wis s TrigFresRun  AugHold 100100 J rg AvaHald: 1001100
WG ain:Low Aran: 8 di #hnten: & 4B
Auto Tund — TR Auto Tune
Ref Offset 46.8 48 Ref Offset 46.6 4B § Mkr1 1.895 500 GHg
10 dBily Ref 43.00 dBm 10 aiidiv__Ref 40.00 dBm }and Power -13.501 dBm)
o b
Center Freq Center Freg
1.986500000 GH: 1 896500000 GHz |
startFreq StartFreq
o 1.995000000 GH; o 1.595000000 GHz|
Stop Freq Stop Freq
1.888000000 GH: 1.898000000 GHz|
Start 1.95000 GHz Stop 1.998000 GHz
. CF Stey Start 1.995000 GHz Stop 1.998000 GHz CF Step
jrRos BW 100 kHz FVBW 300 kHz Sweep_1.000 ms (1001 pts) AL | #Res BIW 100 kHz #VBW 300 kHz" Sweep 1.000 ms (1001 pts) 300000 iz
L £ M
o = o on
2 1.985 600 GHz -23810dBm  Band Power 1.000 MHz
k3
2 FreqOffsed 3 Freq Offset|
5 o & 0Hz]
£ &
7 T
8 -3
a 9
i »
usc STATUS < 2
= srarus
Rt spectrum hoa Agilnt Spectrum Anabze; ~Swept 54
g Type: RIS Frequency e 25 Avg Type: RMS Frequency
W TrgFresRun  AugiHoid 100100 PNe Wi TrgFreeRun  AvaiHowd. 1001100
WG i Lo Atten: 8 dB IFGainLow Acte
Auto Tund Auto Tune
Ref Offset 46.4 dB Ref Offset 46.4 dB
10cicly__Ref 43.00 dBm 10 dBici__ Ref 43.00 dBm
Center Freq CenterFreq
2108500000 GH: 2.10B500000 GHz|
startFreq StartFreq
2.107000000 GH: 2107000000 GHz|
Stop Fred Stop Fregq
2110000000 GH: 2.110000000 GHaz |
Start 2.107000 GHz Stop 2.110000 GHz
. CF Ste; Start 2.107000 GHz Stop 2.110000 GHz e
jrRos BW 100 kHz FVBW 300 kHz Sweep_1.000 ms (1001 pts) AL | #Res BIW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts) 200,000 kb
Mar] lauto Man|
| ooz S S AU 1 1S | NS
i N 2.109 500 GHz. 23868 dBm  Band P 1.000 ~14.355 dB
z
FreqOftsef 3 FreqOffset|
OH: 4
5 0 Hz|
H
T
B
L]
10
" %
usc STATUS = =
= sraru

34



Jall

WIIRELESS‘v

2 Carriers Wid

e Band Signal - AGC

1 104:10.38 PHiicn 25, 2016
- RMS st To|  Frequency

Frequer

ncy

Auto Tung Auto Tune|
Ref Offset 46.4 dB Ref Offset 46.4 dB
0 dB@y  Ref 43.00 dBm 10 dBidiv_ Ref 43.00 dBm

Center Fred Center Freq
2186500000 GH 2156500000 GHe|

StartFred StartFreq
2.155000000 GH: 2.156000000 GHz|

Stop Freq Stop Freq
2158000000 GH: 2.168000000 GHaz |

Start 2.155000 GHz Stap 2.158000 GHz,
. CF Ste; Start 2.155000 GHz Stop 2.158000 GHz CF Stey
JrRos BW 100 kHz FVBW 300 kHz Sweep_1.000 ms (1001 pts) AL | #Res BIW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts) 200,000 kb
\uto Mar} . |auto Man|

2185500 GHz 28,173 dBm  Bond Power 1000 MHz ATT1148 N f 2155 500 GHz 28671 dBm  Band Power 1.000 MHz -15954 dB

FreqOffsed
oH

Freq Offset|
0 Hz|

ZBvouannun

H

6.3 Spurious Emission

6.3.1 Measurement Configuration

Measurements were performed at narrow band and wide band signal at the lowest, mid, and
highest channel within the 700 MHz (728 — 757 MHz), 850 MHz (869 — 894 MHz), PCS
(1930-1995 MHz) and AWS (2110-2155 MHz) band.

The spurious emission was measured within 9 kHz to the tenth harmonic of the highest
fundamental frequency on each band of EUT, excluding the out-of-band range in the previous
section 6.2. Normally the reference band width (RBW) in spurious emission measurement was
specified to 100 kHz for the frequency range below 1 GHz and 1 MHz for the frequency range
above 1 GHz.

6.3.2 Results
The spurious emission measurement is shown in Figure 6-6 for the four operating bands.

Conclusion:
No spurious emission is above the -13dBm limit.

Note:

Due to the smooth averaging effect of the spectrum analyzer, the emission measured in the
specified RBW in the frequency range from upper block edge to 10" harmonics is higher than
when the frequency range is zoomed into close by the operating band. See Figure 6-5 for the
side to side comparison.

So in the Figure 6-6 the marker was set to 10MHz above the upper edge of the operating band.
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Figure 6-5 Averaging Effect of Spectrum Analyzer
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Figure 6-6 Screen Captures of Spurious Emission 9 kHz — 10" Harmonics
Wide Band Signal

Frequency
== e Trig:FresRun
\Wosintaw | BAton: 0 4B WGaintow | EAten; 0 dB
- = Auto Tund - - Auto Tund
et Ofset a1 4B WIKr1 8000 kA2 el Ofsstad1 4B Wk 9,141 kHzZ
(0 iy Ref 20.00 dBm -37.516 dBm 10 duciy__Ref 20.00 dBm -37.776 dBm
Center Fred Center Freq
79,500 kH 78,500 ki
StartFred . I I Start Fred
8.000 kH: 8.000 kH:
+ Stop Freq | | 1 ) Stop Freq]
150,000 kH 150,000 kHg
Start 9.00 kHz Stop 150.00 kHz: CF st Start 9,00 kHz Stop 150.00 kHz CF st
#Res BW 1.0 kHz VBW 100 Hz* Sweep 1.420 s (1001 pts) iroo ] #Res BW 1.0 kHz VBW 100 Hz* Sweep 1.420 s (1001 pts) 14100 ki)
A 5 5 N S T Mar} Y S I A 1 1 1K1 O I Mary
1 9000kHz 37516 6Bm 1 9iaikHz 37776 dBm
2 Freq Offse } FreqOffsed
5 oH 5 oH:
H &
7 7
8 B
9 8
10 10
11 - 11 ]
< s B s
uso satus| 4. DC Coupled uso starus| 3, DC Coupled
T Y ErE e SR | (034 e 28, 018 TN e et 020125 et 26, 205
er Freq g Type: s og| Frequency er Freq 15.075000 MHz ] A cg| Freauency
PG Fes = Trig: FreeRun AvglHold: 1010 Terela v NG e = Trig:Free Run rrvela
Wosiluw Ao 4B cerl WGainlow  #Aten; 0 dB el
. = Auto Tund = Auto Tund
ot Ofeet 41 4B WIkr1 150 kHz] ot Ot 4.1 a8 WK1 150 KAz
10deidly__ Ref 20.00 dBm -31.478 dBm 10 d5idiy__Ref 20.00 dBm -31.068 dBm
Center Freq 1 1 Center Freq
16.075000 MH; T T T T 18.075000 MH;
StartFreq StartFreq
150.000 kH; | | 150.000 kH3
‘Stop Freq I - - Stop Freq
30.000000 MH:; [ 30.000000 MH:
Start 150 kHz Stop 30.00 MHz' CF St Start 150 kHz Stop 30.00 MHz CF St
#Res BW 10 kHz VBW 1.0 kHz* Sweep 3.006 5 (1001 pts) PO | #Res BW 10 kHz VBW 1.0 kHz* Sweep 3.006 5 (1001 pts) 2085000 1]
Pl e Tt L FUNCTION WTH L FURCT IO vALUE Mar) ‘T T IEETS Y I S S ' TR T M
n 150 kHz 31478 dBm 3 150 kHz 31,068 dBm
i FreqOffsey ‘: Freq Offsed
5 oH: 5 0H:
& 6
7 7
] 3
g 3
10 10
11 v 11 ]
< > B »
uza lsTatus| 4.0C Coupled usa sTATUS 8, DC Coupled

36



-

WIIRELESS‘"

Narrow Band Signal Wide Band Signal

I S ——T— e ey TS
er Freq 378.500000 MHz ] Avg Type: RMS TRACE| Frequency
T TigFeeRun  Avaied 10M0 s
WWGainfiigh  SAtten; 0 dBl cerla
Rt Offeetad 1 5 Wkr1 727,682 6 MAZ]| ~ AdteTung eromest i1 a8 Mkri 726.950 MHz| ~ AvoTun
(9goudv_Ref 20.00 dBm -20.265 dBm 10 cpiciRef 20.00 dBm -18.332 dBm
f 138
Center Freq| T T T Center Fred
727.350000 MHz| { ] | { ! 378 500000 MH:
[ 1
StartFreq) startFred
727.000000 MHz 1 T 30,000000 M
Stop Freq| Stop Fred
727700000 Mz 727000000 MH.
Start 727.0000 MHz Stop 727.7000 MHZ CFStep) Start 30.0 MHz Stop 727.0 MHz pr—
#Res BW 100 kHz VBW 10 kHz* Sweep 1.000 ms (1001 Dﬁy 70.000 kHz| #Res BW 100 kHz VBW 10 kHz* Sweep 702.1ms (1001 pts) 68.700000 MHF
IR Man| :
L L oA wovelrRcsol x| v | FUNCTION ] FUNCTIN WiTH]  FUNCTIoN vaLue R Many
3 727682 6 MHz -20.266 dBm N T 726950 MHz 18332 dBm
2
3 FreqOffset] 2
; P i FreqOffsed
5 oH:
8 3
I 7
8 8
0 :
1 . o a
. b .
s

start reme

Frequency

Agilent Spectrum Analyzer vept SA
; B — 4
" ma 2Tog|  Freausncy or Freq 879,000000 Mz \
B TrigFresRun T THgFreeRu
Weuintow | BARenS 48 Ao W oainighn  #dmen: 0 o
uto Tune|
Ref Offsetdd 1 B Mkr1 767.30 MHz etomentdan B MKr1 768.050 MHZ] Aite Tung
-26.692 dBm| ) .
108/ Ref 20.00 dBm 10amic  Ref 20.00 4B 23,356 dBm
(%
Center Freqf | | : CenterFred
578650000 Mz I | | I ! 479 000000 W
StartFreq| StartFred
757.300000 MHz| T T 758.000000 MH:
Stop Freq| Stop Fred
100000000C GHz| | 1.000000000 GHZ
Start 757.3 MHz Stop 1.0000 GHz P Start 758.0 MHz Stop 1.0000 GHz pro—
#Res BW 100 kHz VBW 10 kHz* Sweep 244.5ms (1001 pts)| 24270000 MHz [#Res BW 100 kHz VBW 10 kHz* Sweep 243.8ms (1001 pts)f| o, 500000 Wi
Man| ~ Many
L s L N L FLBCTIOH WD TH] FURCTON WLLE ] —— AR
T57.30 MHz 26,692 dBm 2 758060 MHz 23356 dBm
2
3 Freq Offset| 2 FreqOffsed
: 0 Hz| 5 0H;
H H
7 T
H H
8
10 10
1 ¥ <! 2"
n - . starus.
] s
Agient Spectrum Anayzss - Swiph SA
Avg Typs: RMS quency NG Fas = Trig:FreeRun AvglHeld: 10HO rrvela
—— Ty FresRun il WFGainHigh  SAtten: 0 4B werlh
Faintigh | BAtten: 0 dB : Auto Tund
R Mkri 2.228 50 GHz]| Ao Tunq RefOMsstad 1 a5 Mkr1 2:215 45 GHz
[0geiay  Ref 2000 dBm -20.109 dBm [3g5in _Ref 20.00 dBm :
CenterFred Center Fred
4285000000 GH: ’ 4.285000000 GHA
I I I I StartFred StartFreq
1000000000 GH 1.000000000 GHZ
Stop Freq Stop Freg
7570000000 GH: 7.570000000 GHA
Start 1.000 GHz top 7.570 GHz
Start 1.000 GHz top 7.570 GHz| CF Stepy
#Res BW 1.0 MH VEW 100 kHz* Sweep 66.60 ms (1001 pts)|| ., o, SF Stef jiRes BIW 1.0 MHz VEW 108 kHz* Sweep 86.60 ms (1001 pts) | 457 000000 W
! A 175 ) S S TN Mar
A 15 255 3 S T vl
; o N— 221645 GHz 16,190 dBm
: Freqofised FreqOffses
OH:
5 OH:
H
7
8
8
10 ~
4% a 3
: -
oo —

Band 850

37



W IRE
1

-

LESS"

Agilent Spectrum Analyzer - Swept 5A
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6.4 Intermodulation Emission

6.4.1 Measurement Configuration

Measurements were performed at 3-tone narrow band and wide band signal within the 700
MHz (728 — 757 MHz), 850 MHz (869 — 894 MHz), PCS (1930-1995 MHz) and AWS (2110-
2155 MHz) band.

KDB 971168 D03:

The FCC normally requires that the IM test(s) be done with three signals of equal magnitude — at their highest rated output level — for each
type of modulation. The signals are spaced so that two are near to each other at one edge of the pass band and the other signal is alone at the
other edge of the pass band. This placement will potentially produce both in-band and out-of-band IM products.

The out-of-band emission and spurious emission caused by the intermodulation product is less
severe compared to the signal configuration for the measurement shown in the previous
emission tests.

Here only in-band intermodulation emission will be reported.

Normally the reference band width (RBW) in spurious emission measurement was specified to
100 kHz for the frequency range below 1 GHz and 1 MHz for the frequency range above
1GHz. And in analogue to out-of-band emission test, the integrated emission power in the
specified reference band was measured and captured if a RBW relaxation was applied.

6.4.2 Results —In-band Intermodulation Emission
The measurement trace of intermodulation in-band was shown in Figure 6-7.

Conclusion:
The intermodulation emission was below the -13dBm limit.

Figure 6-7 Screen Captures of Intermodulation Emission
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