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07:25152 81 A 05, 2016 0731:11 405, 2016
W o Frog 25070 O ack b Nonw Fraiency W GontrFrog 2 aEOE000 Gt acks b Nonw Fraiency
Trig: Free Run AvglHold: 1010 Trig: Free Run AvglHold: 1010
IFGainton  #ARen: 30 dB Radio Device: BTS IFGainton  #ARen: 30 dB Radio Device: BTS
Ref Offset 12.32 dB Ref Offset 12.32 dB
10dialy___ Ref 40.00 dBm 10dialy__ Ref 40.00 dBm
Log Log
= 233 0Bm = Center Freq| = Z2E 0B = Center Freq|
M T = 2507500000 GHz| A M T T = = 2562500000 GHz|
Center 2.508 GHz Span 62 MHz CFStep Center 2.563 GHz Span 62 MHz CFStep
#Res BW 300 kHz #VBW 910 kHz Sweep 20 ms 5.200000 MHz #Res BW 300 kHz #VBW 910 kHz Sweep 20 ms 5.200000 MHz
Total Carrier Power 23301 dBv 15.00 MHz ACP-BW o s Total Carrier Power 22567 dBv 1500 MHz ACPIBW |pute Man
Lower Upper Lower Upper
Carrier Power Fitsr  OffselFreq  IntegBW __ dBc _ dBm _ dBc_ dBm__ Filler FreqOffset Carrier Power Filter  Offselfreq InlegBW  oBc  dBm  dBc  dBm Filer FreqOffset
S000MHz  1000MHz 4695 2367 5314 2084 OFF oHz SO00MHz  1000MHz 4681 2433 57141 3462 oHz
13.00 MHz 1000 MHz 5062 2731 .5398 3067 OFF 13.00 MHz 1000 MHz 5049 2700 6162 3903 OFF
2350MHz  1.000MHz 6212 -3854 -6920 4671 OFF
wsc sTaTS wsc sTaTS
LTE B7 15MHz QPSK Low Channel FRB LTE B7 15MHz QPSK High Channel FRB
Rt R U S e VNG €L 16 == Rt R UL S e VNG €L 16 ==
05:25:56 21 A 05, 2016 052414 1A 05, 2016
Canir Froq 2507500000 GHz ] Sy e S srsonsocr acks t: Nonw Fraiency W gortrr e GHE acks 1 Nonw Fraiency
—— Trig: Free Run AvglHold: 1010 —— Trig: Free Run AvglHold: 1010
IFGainton  #ARen: 30 dB Radio Device: BTS IFGainton  #ARen: 30 dB Radio Device: BTS
Ref Offset 12.32 dB Ref Offset 12.32 dB
10dialy___ Ref 40.00 dBm 10dialy___ Ref 40.00 dBm
Log Log
- 23508m = Center Freq| m Z2E a8 = Center Freq|
A 1 T B M 2507500000 GHz| A B M 2562500000 GHz|
- B rl
Center 2.508 GHz Span 62 MHz CF Step, Center 2.563 GHz Span 62 MHz CF Step,
#Res BW 300 kHz #VBW 910 kHz Sweep 20ms §.200000 MHz| #Res BW 300 kHz #VBW 910 kHz Sweep 20ms §.200000 MHz|
Total Carrier Powsr 23505 dBmy 15 00 MHz ACP-BW |fute o Total Carrier Powsr 22796 dBmy 1500 MHz ACP-BW |aute Man
Lower Upper Lower Upper
Carrier Power Fiter Offsetfreq  inlegBW  dBc  oBm _ dBc  dBm__ Filter FreqOffset] Carrier Power Filter Offsetfreq InlegBW _ dBc  aBm _ dBc  dBm __ Fiter FreqOffset
ST00MHz  1000MHz 6730 4388 7199 4648 OFF 0Hz O100MHz  1000MHz 6738 4456 7175 0Hz]
1340MHz  1000MHz 6112 3762 7048 4688 OFF 1340MHz  1000MHz 5086 -37.07 -7139
2000MHz  1000MHz 6097 4646 6453 4103 OFF 2000MHz  1000MHz 7049 4769 6394
s pr— s pr—
LTE B7 15MHz 16QAM Low Channel 1RB LTE B7 15MHz 16QAM High Channel 1RB
Y5230 R Date /2972018 | €17 16
17:30:31 31 g5, 2016 SENSE T i 173145 31 g5, 2016
Centar 507800000 GHz Radie $td: None Frequency Centar Frag: 2.662500000 GHz Radie Std: None Frequency
Sog: Fron A ‘AvglHold: 10110 Trig: Free Run ‘AvglHold: 10110
WFGaindow  #Atien: 3008 Radio Device: BTS IFGaindon  #Atten: 30 dB Radio Device: BTS
Ref Offset 12.32 dB Ref Offset 12.32 dB
10 dBidlv Ref 40.00 dBm 10 dBidlv Ref 40.00 dBm
og og
S 223 dBm - Center Freq| S 216dBm - Center Freq|
A = 2507500000 GHz| A i i i = H 2562500000 GHz|
Center 2.508 GHz Span 62 MHz CFStep Center 2.563 GHz Span 62 MHz CFStep
#Res BW 300 kHz #VBW 910 kHz Sweep 20 ms 5.200000 MHz #Res BW 300 kHz #VBW 910 kHz Sweep 20 ms 5.200000 MHz
Total Carrier Power 22277 dBv 15.00 MHz ACP-BW o s Total Carrier Power 21631 dBv 1500 MHz ACPIBW |pute Man
Lower Upper Lower Upper
Carrier Power Fitsr  OffselFreq  IntegBW __ dBc _ dBm _ dBc _ dBm__ Filler FreqOffset Carrier Power Filter  Offselfreq InlegBW  oBc  dBm  dBc  dBm Filer FreqOffset
S000MHz  1000MHz 4533 2305 5135 2907 OFF oHz S000MHz 1 000 MHz 5564 3400 oHz
13.00 MHz 1000 MHz 4884 2656 -5616 3389 OFF 13.00 MHz 1000 MHz 4900 2746 6241 4078 OFF
2350MHz  1.000MHz -6391 4228 6985 4821 OFF
s pr— s pr—
LTE B7 15MHz 16QAM Low Channel FRB LTE B7 15MHz 16QAM High Channel FRB
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[ wm....m UL 45250 \ R Date 329/20I6 CLT: 16 [E==r= [ wm....m UL 45250 \ R Date 329/20I6 CLT: 16 [E==r=
Sense T 05,05150 44 A5, 2016 05,0215 44 A5, 2016
mm.ﬂllﬂ_ Carosr e LATRORO0RG GET acks b Nonw Fraiency W e Fa T acis ta: Nonw Fraiency
—5— Trig: Free Run AvglHold: 1010 —— Trig: Free Run AvglHold: 1010
IFGain-Low #Arten: 30 dB Radio Device: BTS IFGain-Low #Aren: 30 dB Radio Device: BTS
Ref Offset 12.32 dB Ref Offset 12.32 dB
10d8id Ref 40.00 dBm 10d8id Ref 40.00 dBm
Log. Log
= 23R IH Center Freq| = 23208 = Center Freq|
M 1 2510000000 GHz| M 1 M 2560000000 GHz|
F . il
H . H .
Center 2.51 GHz Span 84 MHz CF Step Center 2.56 GHz Span 84 MHz CF Step
#Res BW 390 kHz #VBW 1.2 MHz Sweep 20 ms 8.400000 MHz [#Res BW 390 kHz #VBW 1.2 MHz Sweep 20 ms 8.400000 MHz
Total Carrier Power 24360 dBim) 20 00 Mz ACP-BW [fute M Total Carrier Power 24218 dBm/ 20 00 MHz ACP-BW jpute bl
Lower Upper Lower Upper
Carier Power Filter Offsel Freq Integ BW dBc dBm _ dBc dBm__ Filter Freq Offset| Carrier Power Filter Offsel Freq Integ BW dBc dBm__ dBc dBm__ Filter Freq Offset|
11.00 MHz 1.000 MHz 3850 - 0 Hz| 11.00 MHz 1.000 MHz 4080 7278 4856 0 Hz|
18.00 MHz 1.000 MHZ 3706 7061 18.00 MHz 1000 MHz 5997 3575 7241 4B19
27.00 MHz 1000MHz -7317 4881 8454 4018 27.00 MHz 1000MHz 7057 4635 6918 4406
msc i Alignment Completed STATUS sc STATUS
LTE B7 20MHz QPSK Low Channel 1RB LTE B7 20MHz QPSK High Channel 1RB
[ wm....m UL 45250 \ R Date 329/20I6 CLT: 16 [E==r= [ wm....m UL 45250 \ R Date 329/20I6 CLT: 16 [E==r=
T 733190 44 A5, 2016 734155 44 A5, 2016
mm.ﬂllﬂ_ o P 25580080 o acks b Nonw Fraiency W o acks 1 Nonw Fraiency
Trig: Free Run AvglHold: 1010 —— Trig: Free Run
IFGain-Low #Arten: 30 dB Radio Device: BTS IFGain-Low #Aren: 30 dB Radio Device: BTS
Ref Offset 12.32 dB Ref Offset 12.32 dB
10 d8id_ Ref 40.00 dBm 10d8id_ Ref 40.00 dBm
Log Log T
= = Center Freq| = 2278 = 1 Center Freq|
f 2510000000 GHz| A 1 T = "i 2560000000 GHz|
|
|
|
1 1
] | | |
| = |
Center 2.51 GHz Span 84 MHz CF Step, Center 2.56 GHz Span 84 MHz CF Step,
#Res BW 380 kHz #VBW 1.2 MHz Sweep 20 ms 8.400000 MHz| #Res BW 380 kHz #VBW 1.2 MHz Sweep 20 ms 8.400000 MHz|
Total Carrier Power 23319 dBm/ 20 00 Mz ACP-BW s Total Carrier Power 22604 dBm/ 20 00 Mz ACP-BW s
Lower Upper Lower Uppsr
Carrier Power Filter  Offcet Freq  Integ BW dBc  dBm dBc  dBm  Filter FreqOffset Carrier Power Filter  Offcet Freq  Integ BW dBc  dBm dBc  dBm  Fiter FreqOffset
12.00 MHz 1000MHz -5102 -27.70 -5547 -3215 OFF 0 Hz| 12.00 MHz 1000MHz 4857 -2587 -5881 -35|1 OFF 0 Hz|
14 50 MHz 1000MHz -5268 -2036 -5671 -3339 OFF 16.00 MHz 1000MHz -5060 -2800 -68352 -40B3 OFF
31.00 MHz 1000MHz 65447 4178 7126 4857 OFF
s p—— s p——

LTE B7 20MHz QPSK Low Channel FRB

LTE B7 20MHz QPSK High Channel FRB

Keysight Spectrum Angiyzer UL 432501 R Date 3/29/20181 CLT: L6
®

wwm 452501 R Dates 3/20/2018 \ CLT: 16

SENSE 1T 19111:12 84 Aug 0, 2015 T Al 15:05:40 84 Aug09, 2015
Center Freq: 2.510000000 GHz Radio 5td: None Frequency Centar FM GHz Radie Std: None Frequency
Trig: Free Run ‘Avg|Hold: 1010 Trig: Free Run ‘Avg|Hold: 1010
IFGaindow  #Atien: 30 B Radio Device: BTS IFGaindlow  SAtten: 30 d8 Radio Device: BTS
Ref Offset 1232 dB Ref Offset 1232 dB
10 dBidiv Ref 40.00 dBm 10 dBidiv Ref 40.00 dBm
Log Log
o 237 dBm ~ Center Freq| o 237 dBm ~ Center Freq|
1 2510000000 GHz| 1 A 2560000000 GHz|
Center 2.51 GHz Span 84 MHz CF Step Center 2.56 GHz Span 84 MHz CF Step
#Res BW 390 kHz #VBW 1.2 MHz Sweep 20 ms 8.400000 MHz [#Res BW 390 kHz #VBW 1.2 MHz Sweep 20 ms 8.400000 MHz
Total Carrier Power 23667 dBV 20,00 MHz ACP-BW nd s Total Carrier Power 23723 dBv 20 00 MHz ACPIBW |pute Man
Lower Upper Lower Upper
Carrier Power Fitsr  OffselFreq  IntegBW _ dBc _ dBm _ dBc _ dBm__ Filler FreqOffset] Carrier Power Fiter  Offselfreq  InlegBW  dBc  dBm  dBc  dBm  Filler FreqOffset]
T100MHz 1 000 MHz 38T - oHz TI00MHz 1000 MHz 6544 7213 4841 oHz
18.00 MHz 1.000 MHZ 3874 7021 18.00 MHz 1000 MHz 6174 7186 4814
2700MHz  1.000MHz 7246 4877 6511 4143 2700MHz  1000MHz 7056 7032 4660
s p— s p—

LTE B7 20MHz

16QAM Low Channel 1RB

LTE B7 20MHz

16QAM High Channel 1RB
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[ Voot Soectum Antyer - UL 452501 R Dt 297015 CLT. 16 o = e [ Voot Soectum Antyer - UL 452501 R Dt 297015 CLT. 16 o = e
AL 3 500 DX SENSE INT] ALIG AUTO__|07.34:18 &M Aug09, 2016 18 3 SENSE INT] ALIGN UTO__|07.35:37 AW 809, 2016
Center Freq 2510000000 GHz | Senier Frea: 2510000090 6z acks b Nonw Fraiency (Center Freq 2560000000 GHz | Genier Frea Si acks b Nonw Fraiency
- —5— Trig: Free Run AvglHold: 1010 - —— Trig: Free Run AvglHold: 1010
IFGaindow  #Atten: 30 6B Radio Device: BTS IFGaindow  #Atten: 30 6B Radio Device: BTS
Ref Offset 12.32 dB Ref Offset 12.32 dB
10 dBidiv Ref 40.00 dBm 10 dBidiv Ref 40.00 dBm
Log Log T
B 2308 = T T Center Freq| S 2TTaBm = | Center Freq|
f HTI 2510000000 GHz| 1 i i = 1 2560000000 GHz|
i L] 1
H H
=
Center 2.51 GHz Span 84 MHz CF Step Center 2.56 GHz Span 84 MHz CF Step
#Res BW 390 kHz #VBW 1.2 MHz Sweep 20 ms 8.400000 MHz [#Res BW 390 kHz #VBW 1.2 MHz Sweep 20 ms 8.400000 MHz
Total Carrier Power 22304 By 20.00 MHz ACP-BW nd M Total Carrier Power 21657 dBv 20 00 MHz ACP-BW |pute Man
Lower Upper Lower Upper
Carrier Power Filter  Offsel Freq  Inleg BW dBc  dBm_ dBc  dBm__ Filter Freq Offset| Carrier Power Filter  Offsel Freq  Inleg BW dBc  dBm_ dBc  dBm__ Filter Freq Offset|
1200MHz  1000MHz 4662 2651 5383 3153 OFF oHz 1200MHz  1000MHz 4787 2622 5742 3576 OFF oHz
14 50 MHz 1000 MHz 5065 2835 5641 3an OFF 16 00 MHz 1000 MHz 4960 2704 6210 4053 OFF
3100MHz  1000MHz 6393 4227 7019 4853 OFF
wsc sTaTUS wsc sTaTUS
LTE B7 20MHz 16QAM Low Channel FRB LTE B7 20MHz 16QAM High Channel FRB
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LTE Band 41

Ve Spechum syaes - UL 52501 R Date 6129005 | CLT 17 = Ve Spechum syaes - UL 52501 R Date 6129005 | CLT 17 =
WL E WL ALiGx T
5 : Frequency ST S Frequency
PNO: Wide oo 17ig: Free Run e SRR PNO: Wide (o) Trig: Free Run s
IFGain-Low  #ATen: 28 0B DA RNANAN IFGain-Low  #ATen: 28 0B
RrE 2 507 00 & Auto Tune| AKr8 2 BOE 00 G Auto Tune|
Ref Offset 14.22 4B Mkré 2.507 00 GHz Ref Offset 14.22 4B Mkrg 2.696 00 GHz
1045/, Ref 28.00 dBm -48.779 dBm|} 1045/, Ref 28.00 dBm -48.26 dBm
Center Freq| T I Center Freq|
2498500000 GHz, 1 ! o 2687500000 GHz
StartFregq| e StartFregq|
2.483500000 GHz 2672500000 GHz,
[P T W £ Pt B Y
‘ /&%'}'A ~l_,;",.\'_ P ,J| A
Stop Freq P e AT LA M o Stop Freq
2613500000 Gz, L | e Sl I 2,702500000 Gz,
Center 2.49850 GHz Span 30.00 MHz CF Step| Center 2.68750 GHz Span 30.00 MHz tep
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 3000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 3000000 MHz|
it M it M
[oslvondrecsed T v ] Fuscrion T Runcron o] runcrios viue B - [oslvondrecsed ——x T v ] Fuscrion T RuNcro o] runcrios viue B -
T ke o T ke
1 501 z m . z .S m
3N 24 2.490 50 GHz 47.11 dBm FreqOffset 3N 24 25679 00 GHz 47.19 dBm FreqOffset
4N 21 2.495 00 GHz -0.13dBm OHz 4N 21 2680 00 GHz -45.01 dBm OHz
5 N 2 f 2502 00 GHz 4558 dBm C 5 N 2 f 2684 00 GHz 0.22 dBm L
_ NI 2507 00 GHz 48.78 dBm 6 N 2 f 2691 00 GHz 4533 dBm
7 7N 2t 2695 00 GHz 4678 dBm
8 _ N'EFA 2696 00 GHz 48.26 dBm
9 9
10 10
" "
wsc: stamus wsc: stamus
LTE B41 5MHz QPSK Low Channel 1RB LTE B41 5MHz QPSK High Channel 1RB
T o Ve Specium Amsheer UL 1331 R Dote /0051 0T 17 T o
ENSE-INT, ALIGN AUTD 12:42:46 PM s 20, 2016 L SEWSE-INT ALIGN AUTD 01:16:45 PM e 20, 2016
#Avg Type: RMS L EEEET) Frequency enter X z #Avg Type: RMS TRACE[, 35T Frequency
i virds =+ Trig: Free Run AvglHold: 100/100 Tl i virds =+ Trig: Free Run AvglHold: 100/100 Tl
WFGaimiow  #Amen: 28 6B e A THO. e e 28 0B STl AAAA A
1 Auto Tune| MK Auto Tune|
Ref Offset 13.23 dB - A il z Ref Offset 13.23 dB
10 dBidiv Ref 10.00 dBm Band Power -28.7 10 dBidiv Ref 10.00 dBm
Center Freq| Center Freq|
2.495000000 GHz| 2684000000 GHz,
StartFreq| StartFreq|
) i 2.494500000 GHz 1 1 % 2683500000 GHz|
Stop Freq| | | | | | Stop Freq|
2.495500000 GHz, 2684500000 GHz,
Center 2.4950000 GHz Span 1.000 MHz CF Step Center 2.6840000 GHz Span 1.000 MHz CF Step
#Res BW 15 kHz #VBW 47 kHz* Sweep 1.800 ms (1001 pts) 100.000 kHz| #Res BW 15 kHz #VBW 47 kHz* Sweep 1.800 ms (1001 pts) 100.000 kHz|
Auto Man| Auto Man|
[rrlmooelrelscll Y L rukcTion E Ml ool Ly CTRN ] E
1w 1 2495000GHz 45907 dBm Band Powsr  1.000 MHz -28.740 dB 1w 1 2684000GHz  -52066Bm Band Powsr  1.000 MHz -29.648 dB
3 Freq Offset| 3 Freq Offset|
4 4
4 | OHz 4 | OHz
6 6
7 7
8 8
9 9
10 10
" "
vsc: — vsc: —
LTE B41 5MHz QPSK Low Channel 1RB at 2.495 GHz LTE B41 5MHz QPSK High Channel 1RB at 2.684GHz
Lo fusel
- ALich aUT 28 i dug 13, 2015
e e e UL A Dae BT — [ ; . s 3 e [ Frequency
- ST S Frequency 7 Trig: Free Run e v
Pio:wWide o Trig: Free Run s " shtien: 2808 DolALALL StoT
WFGoin-Low  #Atten: 28 dB MKr8 2.696 00 GHz) 0 Tune|
— Auto Tune Ref Offset 14.22 dB. o N T
Ref Offset 1422 d8. Mkr6 2.507 00 G 10dBidl__ Ref 28.00 dBm -39.84 dBn
10 delalv_ Ref 28.00 dBm T
Log Center Freq|
Center Freq| 2 887500000 GHz|
2498500000 GHz,
StartFreq
StartFreq - 2672500000 GHz,
2483500000 GHz| p%ﬁ”
AT
L — =
B bt e StopFreq
e el 7 ) it Stop Freq| i 2702500000 GHz,
Fma Mo e d | 25513500000 GHz]
Center 2.68750 GHz Span 30.00 MHz CF Step|
Center 2.49850 GHz Span 30.00 MHz CF Step) iRes BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 3000000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 3.000000 MHz| TR pr—— = |Auto Man
= —e " | e
1 H { m
1N ! A s IR EEEN ] 267900GHz  40225dBm FreqOffset|
3N 28 243050GHz 39386 dBm FreqOffset 4 N 21 ZE000GHE 37782 A 1 OHz
LN 2 1 248500GHz 12848 dBm OHz e mraE] 2 NG e En Y
E M 2.1 2H20GHz,  A32f0dan b 7N 2 1 263500GHE 98913 dBm
i 2HRL 00 Gz A0DNSTRm _ AR 269600GHz 39838 dBm
& H
9
10 .
" .
7 5 . wsc stamus
s —
LTE B41 5MHz QPSK High Channel FRB
LTE B41 5MHz QPSK Low Channel FRB
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[ oot Soectum Antyer - UL 452501 R Do 672972015 LT, 17 o = e Ewmm-um\lmmﬁ\c{rl.} o = e
AL Setse 1T AL LG T AL Serse T ALIGNATD 08z
C BAvg Type: RMS L E Frequency Bhvg Type: RMS T - Frequency
- = Trig: FreeRun Ll el " RERNE Froe £ i3 = Trig: FreeRun e T .
IFGoinLow © #Amen: 28 dB : \FCainLow * HAmen: 28 dB
Auto Tune o = Auto Tune
Ref Offset 1422 dB Ref Offset 1422 dB krg 2.696 E_“ GHz,
10 dBidiv Ref 28.00 dBm 10 dBidiv Ref 28.00 dBm -48.33 dBm
Center Freq| Center Freq|
2.498500000 GHz 2567500000 GHz
StartFreq StartFreq
2483500000 GHz 2672500000 GHz
Stop Freq| I — Stop Freq|
2513500000 GHz 2,702500000 GHz
Center 2.49850 GHz Span 30.00 MHz CF Step| Center 2.68750 GHz Span 30.00 MHz CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 3000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 3000000 MHz|
aut M aut M
[Doslvondrecsed T v ] Fuscrion T RUncron okl runcrio viue B - [oslvondrecsed ——x T v 1 Fuscrion T Runcron o] runcrios viue B -
Lhrr——enes fade Lhri—— AR Lhd
1 .4 z m . z .4 m
3N 24 2.490 50 GHz 44943 dBm FreqOffset 3N 24 25679 00 GHz 46.479 dBm FreqOffset
4 N 2 1 2.485 00 GHz 1243 dBm oMz, 4 N 21 2680 00 GHz 45603 dBm oMz,
6 N 2 1 250200GHz  46926dBm = 5§ N 2 1 2684 00 GHz -0.281 dBm L
N2 o 250700GHz  49.072dBm 6 N 2 f 269100GHz 45093 dBm
7 TN 2§ 268500GHz 47296 dBm
8 = JCEEER] 268600GHz 48327 dBm
9 9
10 10
" "
wsc staTus wsc staTus
LTE B41 5MHz 16QAM Low Channel 1RB LTE B41 5MHz 16QAM High Channel 1RB
Fepight Spectum Anhyzer - UL 21193\ K Dot /28208 CLT- 17 = [
SeviE T 0L48:42 Py 20,2016 01.18:00 P g 20, 2010
\vg Type: Tace[ 3 o5g|  Frequency BAvg Type: RMS A ¢| Freausncy
wage == Trig: FreeRun AvglHold: 1001100 iRl A 3 Trig: Free Ru AvglHold: 1001100 Tl A
Faintow | #Atten: 28 dB A ARAAA [Pl ow  #Amen: 20 dB IEHANARNA
—— Auto Tune ~5 684 000 Auto Tune|
Ref Offset 1323 dB . Mkr1 2.4 Ref Offset 13.23 dB Mt 2884 000 GH3
10 dBidl__ Ref 10.00 dBm Band Power - [0deian__Ref 10.00 dBm Band Po 892 dBn
o8 og
Center Freq| Center Freq|
2.495000000 GHz 2/684000000 GHz|
StartFreq 1 StartFreq|
O T T T 2.494500000 GHz| \ 4 2683500000 GHz|
Stop Freq| Stop Freq
2.495600000 GHz 2684500000 GHz|
Center 2.4950000 GHz Span 1.000 MHz CF Step Center 2.6840000 GHz Span 1.000 MHz,
#¥Res BW 15 kHz #VBW 47 kHz* Sweep 1.800 ms (1001 pts) 100.000 kHz| #Res BW 15 kHz H#VBW 47 kHZ* Sweep 1.800 ms (1001 pts)| 100,000 kHz|
—_— —— _____ |Aut M M:
L S A A 5 M - - ) O S I S N i N LS U =)
N [ 2.495 000 GHz -53.692 dBm Band Power 1.000 MHz -30.386 dB N [] 2,684 000 GHz -46.882 dBm Band Power 1.000 MHz -26.892 dB
H FreqOffset % FreqOffset
4 4
4 | 0Hz 4 0Hz
6 6
T T
8 8
9 9
10 10
" 11 -
wsc sTans wsa —
LTE B41 5MHz 16QAM Low Channel 1RB at 2.495 GHz LTE B41 5MHz 16QAM High Channel 1RB at 2.684GHz
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o = e Ewmm UL 5350\ R Date 6728/ D16 €L 17 o = e
AL Setse 1T
Freguency Freguency
i = Trig: FreeRun Ot Sy PNO: Wids (o Trig: Free Run
IFGoinLow © #Amen: 28 dB IFGoinLow © #Amen: 28 dB
Auto Tune o = Auto Tune
Ref Offset 1422 dB Ref Offset 1422 dB Mkrg "G?_E 00 GHz
10 dBidiv Ref 28.00 dBm 10 dBidiv Ref 28.00 dBm -42.00 dBm
Center Freq| Center Freq|
2.498500000 GHz 2567500000 GHz
StartFreq StartFreq
2483500000 GHz 3 2672500000 GHz
hal, a7
\ ) as
e Uy S Tl
et L B Ba— StopFreq LY s e StopFreq
U ey ol Ac-d| 2513500000 GHz| A | 2702500000 G|
Center 2.49850 GHz Span 30.00 MHz Center 2.68750 GHz Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 3000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 3000000 MHz|
uto Man auto Man
vl ool
PN Fiteo:  sssas PN Sisooodts  2713dem
1 501 z m 1 . z m
3N 24 2.490 50 GHz 38518 dBm FreqOffset 3N 24 25679 00 GHz 40080 dBm FreqOffset
4 N 2 1 2.485 00 GHz 13,688 dBm oMz, 4 N 21 2680 00 GHz -38.272 dBm oMz,
6 N 2 1 250200GHz 14547 dBm = 5§ N 2 1 268400GHz  -16176dBm L
N2 o 250700GHz 40737 dBm 6 N 2 f 269100GHz  -15190dBm
7 TN 2§ 2665 00 GHz 7,894 dBm
8 = JCEEER] 268600GHz 41995 dBm
9 9
10 10
" "
wsc staTus wsc staTus
LTE B41 5MHz 16QAM Low Channel FRB LTE B41 5MHz 16QAM High Channel FRB
o = e epight Spectum Anhyzer - UL 15250 % Dot 6/29/2015' CLT. 17 Lo fakinl
AT [08:45:19 AN Ap 13, 2016 AL LI AT
BAvg Type: RMS 56 Frequency enter Freq 2. SAvg Type: RMS Frequency
' Trig: Free Run el PNO: Fast o Trig: FreeRun el
#Amen: 28 0B OEAN AN WFGain-Low  #Atten: 28 dB OEAN AN
= — Auto Tune| — — Auto Tune|
P MG 2.516 000 GHZ Rt Offect 1422 48 MK 2.700 000 GHZ
1045/, Ref 28.00 dBm -40.96 dBm 1045/, Ref 28.00 dBm -40.99 dBm
fi Center Freq| Center Freq|
2501000000 GHz 2585000000 GHz
StartFreq| StartFreq|
T 2475000000 GHz 2559000000 GHz
J}T ¥, | 6
LT T T StopFregq| i ] StopFreq
i Lnrtned | 2527000000 GH2| S LSS e 2711000000 GHz
Center 2.50100 GHz Span 52.00 MHz CF Step Center 2.68500 GHz Span 52.00 MHz CF Step
#Res BW 200 kHz #VBW 620 kHz Sweep 1.000 ms (1001 pts) §.200000 MHz| #Res BW 200 kHz H#VBW 620 kHz Sweep 1.000 ms (1001 pts) §.200000 MHz|
auto [ auto [
s = i s = i
[N EEEN] 248600GHz  -24915dBm 1N i 2680 000 GHz. -26.88 dBm
2 N 1t 250600GHz  51773dBm 2 N 1 2690 000 GHz 5289dBm
3N 2 ¢ 2.450 50 GHz 47.19dBm FreqOffset 3N 2 ¢ 25670 000 GHz 48.13dBm FreqOffset
4N 2§ 2.495 00 GHz -5.67 dBm oHz 4N 2§ 2675 000 GHz 4531 dBm oHz
5 N 2 2507 00 GHz 4794 dBm E 56 N 2 ¢ 2679 000 GHz 129 df E
e N 2 o 2616 00 GHz -40.96 dBm 6 N 2 f 2.691 000 GHz -48.14 dBm
T T N 2 1 2,885 000 GHz 4877 dBm
g -9 N 2 ¢ 2.700 000 GHz 4099 dBm
10 10
11 11
wsa — wsa —
LTE B41 10MHz QPSK Low Channel 1RB LTE B41 10MHz QPSK High Channel 1RB
[ S
1 ALIGN AUTO 1 ALICN AUTO [01:38:35 P dug 20, 2016
mprmnn b il mgrann  Seabl o i) i
rig: Free Run vglHold: v . rig: Free Run vglHold:
FoinLow  #Atien: 22,48 erjaddAaa e T i 20 DETJAAAAAA
TR Auto Tune — o Auto Tune
Ref Offset 13.23 dB  Mkr1 2.495 000 GHz Ref Offset 13.23 dB e Ofa U0 GHe
[9g5ie_Ref 10.00 dBm Band Power -30.817 dBm [9g5ie_Ref 10.00 dBm Band Po 31.651 dBm
Center Freq| Center Freq|
2.495000000 GHz| 2 679000000 GHz|
StartFreq| StartFreq|
b T 2 2494500000 GHz b 2678500000 GHz
- Stop Freq| Stop Freq|
2495500000 GHz 2579500000 GHz
Center 2.4950000 GHz Span 1.000 MHz CF Step Center 2.6790000 GHz Span 1.000 MHz CF Step
#Res BW 15 kHz #VBW 47 kHz" Sweep 1.800 ms (1001 pts) 100.000 kHz| #Res BW 15 kHz #VBW 47 kHZz* Sweep 1.800 ms (1001 pts) 100.000 kHz|
Man Man
2495000GHz 47890 dBm 2679000GHz 49197 dBm
FreqOffset] 2 FreqOffset]
0Hz 4 0Hz
B 5 L
5
T
8
9
10
3 i 3
s §TATUS. msa i File <Screen_0022.png> saved STATUS.

LTE B41 5MHz QPSK Low Channel 1RB at 2.495 GHz

LTE B41 5MHz QPSK High Channel 1RB at 2.679 GHz

Page 121 of 201

UL LLC.
12 LABORATORY DR. RESEARCH TRIANGLE PARK, NC 27709 USA
This report shall not be reproduced except in full, without the written approval of UL LLC.

TEL: (919) 549-1400




REPORT NO:16J23633M-E1V4 DATE: 9/1/2016
FCC ID:PY7-89807R

e e
R Date §2972018 | CLT 17 [ [ i [
Avg Type: RMS PEEE | Erecuency Avg Type: RMS T Frequency
s Trig: FreeRun ¢ s Trig: FreeRun ¢
Gdniow * SAtien: 28 08 oerlAAaAak P ™ S aa erlAAAAAA
5T Auto Tune Ch = Auto Tune
Ref Offsst 14.22 dB Mkré 2 aT.EWEE GHz Ref Offsst 14.22 dB Mkrg 2 :EF-EEU GﬁHZ
10dBidl__ Ref 28.00 dBm U 10dBidl__ Ref 28.00 dBm -41.26 dBm
Center Freq| Center Freq|
2501000000 GHz| 2 686000000 GHz|
StartFreq StartFreq
2476000000 GHz 2669000000 GHz
Stop Freq| Stop Freq|
2527000000 GHz 2711000000 GHz
Center 2.50100 GHz Span 52.00 MHz CF Step| Center 2.68500 GHz Span 52.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.000 ms (1001 pts) 5.200000 MHz| #Res BW 200 kHz #VBW 620 kHz Sweep 1.000 ms (1001 pts) 5.200000 MHz|
aut M aut M
[ O = [ = =
PN Siteod  ssscas PN Sisoomad  oasaem
1 .4 z m 1 iz m
3N 24 2.490 50 GHz -24.685 dBm FreqOffset 3N 24 25670 000 GHz 39611 dBm FreqOffset
4 N 2 1 2.495 00 GHz 19,689 dBm oMz, 4 N 2 1 2,675 000 GHz 25,593 dBm oMz,
6 N 2 1 250700GHz  22616dBm = 5§ N 2 1 2679 000 GHz 20432 dBm L
N2 o 251600GHz  40426dBm 6 N 2 f Z891000GHE 24044 d
7 TN 2§ 5000GHz 32914 dBm
8 = JCEEER] £700 000 aris -41.260 dBm
9 9
10 10
" "
wsc staTus wsc staTus
LTE B41 10MHz QPSK Low Channel FRB LTE B41 10MHz QPSK High Channel FRB
et 530\ R Date 6/28/I61 CLT 17 o = e e Soedtur 530\ R Date 6/28/I61 CLT 17 o = e
SensE N i 5 RL SensE N i 5
. Freguency - Freguency
Center Freq 2.501000000 GHz | L ) .| L )
PNO: Fast o Trig: FreeRun o e s ; enter Freq PNO: Fast ) 1719 FreeRun o s ;
#Arten: 28 dB OEAN AN IFGain-Low | HAften: 28 dB OEAN AN
e Auto Tune| — — Auto Tune|
Rt Offect 1422 48 WIkrG 2.576 000 GHz Rt Offect 1422 48 MK 2.700 000 GHZ
1045/, Ref 28.00 dBm -41.35 dBm 1045/, Ref 28.00 dBm -41.95 dBm
Center Freq| Center Freq|
2501000000 GHz 2585000000 GHz
StartFreq| StartFreq|
2475000000 GHz 2559000000 GHz
StopFreq| StopFreq|
2527000000 GHz| 2711000000 GHz|
Center 2.50100 GHz Span 52.00 MHz CF Step Center 2.68500 GHz Span 52.00 MHz CF Step
#Res BW 200 kHz #VBW 620 kHz Sweep 1.000 ms (1001 pts) §.200000 MHz| #Res BW 200 kHz H#VBW 620 kHz Sweep 1.000 ms (1001 pts) §.200000 MHz|
auto [ auto [
L L —— = = S = =
1417  jmmer pman 417 pmmmes
1 .4 z m 1 iz
3N 24 2.490 50 GHz 47994 dBm FreqOffset 3N 24 25670 000 GHz FreqOffset
4 N 2 1 2.485 00 GHz 10,164 dBm oMz, 4 N 2 1 25675 000 GHz OHz
6 N 2 1 250700GHz  47.832dBm = § N 2 o 2679 000 GHz
N2 o 251600GHz 41351 dBm 6 N 2 f 2691 000 GHz
7 TN 2§ 2,685 000 GHz
8 = JCEEER] 2700 000 GHz 1554 dom
9 9
10 10
" "
wsc staTus wsc staTus
LTE B41 10MHz 16QAM Low Channel 1RB LTE B41 10MHz 16QAM High Channel 1RB
- S ToTo e
avg Typs: RMS o Fraguency sAvgT 5 Frequency
‘AvglHold: 1001100 A ‘AvglHold: 100100
perlAAAAAL
- = Auto Tune = Auto Tune|
Ref Offset 13.23 dB. Mkr1 2.495 000 GHZ Ref Offset 1323 dB Mkr1 2.6
10 gidiy Ref 10.00 dBm Band Poy 411 dBm| [0dB/div__Ref 10.00 dBm Band Power -32.21 9 JBI‘W
g g
Center Freq| Center Freq)
2.495000000 GHz| 2679000000 GHz|
StartFreq Start Freg|
b T 2.494500000 GHz [y 2678500000 GHz|
Stop Freq| ‘Stop Freq
2495500000 GHz 2679500000 GHz|
Center 2.4950000 GHz Span 1.000 MHz CF Step Center 2.6790000 GHz Span 1.000 MHz. CFStep
#Res BW 15 kHz #VBW 47 kHz" Sweep 00 ms (1001 pts) 100.000 kHz| #Res BW 15 kHz H#VBW 47 kHz® Sweep 1.800 ms (1001 pts) 100,000 kHz|
Auto Man lauto Man
| rucrion |
2495000GHz  -55.296 dB 1 679 000 GHz 50510 dBm  Band Power
Freq Offset| 3 Freq Offset|
0Hz 4 0 Hz]
= 5
6
7
8
]
10
1 4
wsa smaus s p—
LTE B41 5MHz 16QAM Low Channel 1RB at 2.495 GHz LTE B41 5MHz 16QAM Low Channel 1RB at 2.679GHz

Page 122 of 201

UL LLC.
12 LABORATORY DR. RESEARCH TRIANGLE PARK, NC 27709 USA TEL: (919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO:16J23633M-E1V4 DATE: 9/1/2016
FCC ID:PY7-89807R

e e
R Date §2972018 | CLT 17 [ R Date §2972018 | CLT 17 [
s T w13, 2018 s T 5
Avg Type: RMS = Frequency Avg Type: RMS Frequency
s Trig: FreeRun ¢ s Trig: FreeRun
Gdniow * SAtien: 28 08 oerfa AAAAA i o > Attem: 28,48 oEr
5T Auto Tune = Auto Tune
Ref Offset 14.22 dB T'\kl[ﬁzaTE EE GHz| Ref Offsst 14.22 dB Mkr8 2.700 000 GHZ]
10dBidl__ Ref 28.00 dBm 10dBidl__ Ref 28.00 dBm -39.9
Center Freq| . Center Freq|
2501000000 GHz| 2 686000000 GHz|
StartFreq StartFreq
2476000000 GHz 2669000000 GHz
Stop Freq| Stop Freq|
2527000000 GHz, 2711000000 GHz|
Center 2.50100 GHz Span 52.00 MHz CF Step| Center 2.68500 GHz Span 52.00 MHz CF Step|
#Res BW 200 kHz #VBW 620 kHz Sweep 1.000 ms (1001 pts) 5.200000 MHz| #Res BW 200 kHz #VBW 620 kHz Sweep 1.000 ms (1001 pts) 5.200000 MHz|
aut M aut M
[ —— O = [ —— = =
1N 249500GHz  -26872dBm 1N 2680000 GHz  -27.077dBm
2 N 1! 250600GHz 26567 dBm 2 N 1! 2680000GHZ  -31.507 dBm
3N 24 2.490 50 GHz -25.186 dBm FreqOffset 3N 24 25670 000 GHz 40532 dBm FreqOffset
4 N 2 1 2.495 00 GHz 19,888 dBm OHz 4 N 2 1 2,675 000 GHz -27.232 dBm oMz,
6 N 2 1 250700GHz 23787 dBm C 5§ N 2 1 2679000GHz  -21.701 dBm L
N2 o 251600GHz  40543dBm 6 N 2 f 2891000GH 24423 dEm
7 TN 2§ 695000GHz  -34.680dBm
8 = JCEEER] fuoooars  39esedem
9 9
10 10
" "
wsc staTus wsc staTus
LTE B41 10MHz 16QAM Low Channel FRB LTE B41 10MHz 16QAM High Channel FRB

Tepright 45250 R Date 6/29/2006\ CLT: 17 [ Fepuight Specturm 45250 R Date 6/29/2006\ CLT: 17 [
[Center Freq 2535500000 GHz | Avg Type: RMS gi Py enter Froq 2. SAvg Type: RS L ,7 Frequency
=
P! )

st o Trig: FreeRun vel st o Trig: FreeRun
™ #Anan: 28 6B DEANAALA Feaiow T FARtan: 26 0B
e = Auto Tune e Auto Tune
Ref Offset 1422 d8 Mkré 2.558 000 GHz Ref Offset 1422 dB Mkrg 2.7
1045/, Ref 28.00 dBm -49.15 dBm 1045/, Ref 28.00 dBm
Center Freq| Center Freq
2535500000 GHz| i 25662500000 GHz|
StartFreq| i StartFreq|

2504500000 GHz| 2851500000 GHz|

stopFreq - :IJ -F‘W “J” i

\ i,
i StopFreq|
2566500000 GHz| 2713500000 GHz|
Center 2.53550 GHz Span 62.00 MHz CF Step Center 2.68250 GHz Span 62.00 MHz CF Step
#Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts) 6.200000 MHz| #Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts) 6.200000 MHz|
auto [ auto [
= o an| o an|
PN 1 5643 000 gt 511448 2 N 1 foi0000ats 63808 dbm
1 . iz m 1 . iz | m
3N 24 2522 500 GHz -39.16 dBm FreqOffset 3N 24 25660 000 GHz 48.77 dBm FreqOffset
4 N 2 1 2527 000 GHz 24,69 dBm oMz, 4 N 21 2670 000 GHz -46 59 dBm oMz,
5§ N 2 1 2544 000 GHz 4848 dBm = 5§ N 2 1 2674 000 GHz 039 dBm L
N2 o 2558 000 GHz 49.15dBm 6 N 2 f 2891 000 GHz 3887 dBm
7 TN 2§ 685 000 GHz 4209dBm
8 = JCEEER] £ 708 000 aris 41.15dBm
9 9
10 10
" "
wsc staTus wsc staTus
LTE B41 15MHz QPSK Low Channel 1RB LTE B41 15MHz QPSK High Channel 1RB
Lol i fusel
vy T =] Fraguency
W= == Trig: FreeRun AvglHold: 101100 TrEa A
oo | WAtien: 2848 DEANAAAN
Auto Tune
674 000 GHz
Ref Offset 14.22 dB Botann §
10g=icly__Ref 20.00 dBm Band Power -27.380 dBm
og
Center Freq
2674000000 GHz
StartFreq|
2673500000 GHz
A
Y
i Stop Freq|
2574500000 GHz
Center 2.6740000 GHz Span 1.000 MHz CF Step
#Res BW 15 kHz #VBW 47 kHz* Sweep 1.800 ms (1001 pts) 100,000 kHa
M
L O S— i =
N 2,674 000 GHz -49.7: IBm  Band Power 1.00¢
% FreqOffset|
4 | 0Hz
5
T
8
9
10
11
wsc smaus

LTE B41 5MHz QPSK High Channel 1RB at 2.674GHz

Page 123 of 201

UL LLC.
12 LABORATORY DR. RESEARCH TRIANGLE PARK, NC 27709 USA TEL: (919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO:16J23633M-E1V4
FCC ID:PY7-89807R

DATE: 9/1/2016

epight Spectum Anhyzer - UL 15250 % Dot 6/29/2015' CLT. 17 o = e epight Spectum Anhyzer - UL 15250 % Dot 6/29/2015' CLT. 17 o = e
AL ik auT [ LI AT
hvg Type: RMS Fraguency enter Freq 2. hvg Type: RMS Fraguency
o = Trig: FreeRun TYPELA A W L PHO = Trig: Free Run TYEa A v
\FGai-Low © #AREN: 28 dB ot \FGainLow * HAmen: 28 dB oe,
o Auto Tune| e —— Auto Tune|
Rt Offect 1422 48 MKr6 2.558 000 GHzZ Rt Offect 1422 48 MK 2.705 000 GHZ
1045/, Ref 28.00 dBm -44.46 dBm 1045/, Ref 28.00 dBm -42.99 dBm
Center Freq| Center Freq
2535500000 GHz 2562500000 GHz
StartFreq StartFreq
2504500000 GHz 2661500000 GHz
Stop Freq| Stop Freq|
2566500000 GHz 2.713500000 GHz
Center 2.53550 GHz Span 62.00 MHz Center 2.68250 GHz Span 62.00 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts) 6.200000 MHz| #Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts) 6.200000 MHz|
aut M aut M
I S A R T - | = Ll S A R T - | =
[ BERE] 2528000GHz  -25.830dBm TERK] 2675000GHz  -10.230dBm
z 14 2543000GHz  -30.826 dBm PNo1d 2680000GHz  -35.998 dBm
3N 24 2522 500 GHz 25587 dBm FreqOffset 3N 24 25660 000 GHz 40721 dBm FreqOffset
4 N 2 1 2,527 000 GHz 22,478 dBm oMz, 4 N 21 2670 000 GHz 25,077 dBm oMz,
6 N 2 1 2544000GHz  -29.382dBm = 6N 2 2674 000 GHz 17.261 dBm =
N2 o 2568000GHz  -44.463 dBm 6 N 2 f 2891000GH:  30s18dEm
7 TN 2§ 5000GHz  -36.133 dBm
8 = JCEEER] icooars  1109sdam
9 9
10 10
" "
wsc staTus wsc staTus
LTE B41 15MHz QPSK Low Channel FRB LTE B41 15MHz QPSK High Channel FRB
epight Spectum Anhyzer - UL 15250 % Dot 6/29/2015' CLT. 17 o = e epight Spectum Anhyzer - UL 15250 % Dot 6/29/2015' CLT. 17 o = e
AL ik auT [ LI AT
hvg Type: RMS Fraguency enter Freq 2. hvg Type: RMS Fraguency
o = Trig: FreeRun TYPELA A W L PHO = Trig: Free Run TYEa A v
\FGai-Low © #AREN: 28 dB ot \FGainLow * HAmen: 28 dB oe,
o Auto Tune| e —— Auto Tune|
Rt Offect 1422 48 Wikrs 2558 000 GFiz Rt Offect 1422 48 MKr8 2.705 000 GHZ
1045/, Ref 28.00 dBm -49.24 dBm 1045/, Ref 28.00 dBm -49.17 dBm
Center Freq| Center Freq
2535500000 GHz 2562500000 GHz
i StartFreq| StartFreq|
2504500000 GHz 2851500000 GHz
AW} StopF TR StopF
Al pFreq| AN pFreq|
et el 2 568500000 GHz| Hot N 2.713500000 GHz
Center 2.53550 GHz Span 62.00 MHz CF Step Center 2.68250 GHz Span 62.00 MHz CF Step
#Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts) 6.200000 MHz| #Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts) 6.200000 MHz|
auto [ auto [
nm-—_ [ FUNCTION ] FUNCTIOR WIDTH]  FUNCTION VALUE IR} = - [uerlMooelTRELSCLL KL L FUNCTION | FUNCTION WIDTHL FUNCTION ViLUE TR = -
N i 2528000GHz 23981 dBm [N EEEE] 2,675 000 GHz .90 dBm
2N 1 2543000GHz  -50.311dBm 2 N 1t 2690 000 GHz 5392dBm
3N 2 ¢ 2522500GHz  40.732dBm FreqOffset 3N 2 ¢ 660 000 G 48562 dBm FreqOffset
4N 2§ 2527 000 GHz 24983 dBm oHz 4N 2§ 2670000GHz  46.767 dBm oHz
5 N 2 2544000GHz  -48.305 dBm E 56 N 2 ¢ 2674 000 GHz 0,079 dBm E
e N 2 o 2.668 000 GHz -49.241 dBm 6 N 2 f 2.691 000 GHz -49.218 dBm
T T N 2 1 2,885 000 GHz -43.150 dBm
g -9 N 2 ¢ 2705000GHz 49,169 dBm
10 10
11 11
wsa — wsa —
LTE B41 15MHz 16QAM Low Channel 1RB LTE B41 15MHz 16QAM High Channel 1RB
Lol i fusel
Type: RMS Freguency
P e Trig: FreeRun Avg|Hnld 100/100
\FGainlow  HAtten: 28 d8
e Auto Tune
Ref Offset 14.22 dB ..
[9g5id_Ref 20.00 dBm Band Po
Center Freq|
2 BT4000000 GHz|
StartFreq|
2673500000 GHz
. Stop Freq|
2574500000 GHz
Center 2.6740000 GHz Span 1.000 MHz CF Step|
#Res BW 15 kHz #VBW 47 kHz" Sweep 1.800 ms (1001 pts) 100.000 kHz|
Man
2674000GHz  46.654dBm Band Power 1.0 -28.251 dB
FreqOffset]
| 0Hz
wsa smaus

LTE B41 5MHz 16QAM High Channel 1RB at 2.674GHz

Page 124 of 201

UL LLC.

12 LABORATORY DR. RESEARCH TRIANGLE PARK, NC 27709 USA

This report shall not be reproduced except in full, without the written approval of UL LLC.

TEL: (919) 549-1400




REPORT NO:16J23633M-E1V4 DATE: 9/1/2016
FCC ID:PY7-89807R

e
Kepsight Spectrum dnsyzer - UL 45250\ R Dates 6/20/2016 | CLT: 1.7 = B Keysight Spectrum Ansbyzer - UL 45250\ R Dete 6/720/2016 |, CLT: 1.7 =
AL ; % T T 5 T ; T
enter Freq 2.535500000 GHz #Avp Type:RMS sg| Frequency #4vg Type: RMS Freguency
PNO: Fast 50 17 FreeRun PN Tast T Trig: FreeRun
\FGainLow © #Atien: 28 0B \FGainLow © #Atien: 28 0B
T - Auto Tune Auto Tune
Ref Offset 14.22 dB s Ref Offset 14.22 dB
10 gBiclyRef 28.00 dBm 10 gBiclyRef 28.00 dBm
Center Freq| Center Freq|
2536500000 GHz| 2 682500000 GHz|
StartFreq StartFreq
2504500000 GHz| 2661500000 GHz|
StopFreq| | | StopFreq|
2566500000 GHz 2713500000 GHz|
Center 2.53550 GHz Span 62.00 MHz CF Step| Center 2.68250 GHz Span 62.00 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts) 6.200000 MHz| #Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts) 6.200000 MHz|
Auto Man| Auto Man|
[ Poslvondtrcsel —x 1 v 1 Fuscrion T Runcron o] runcrios viue [l el [ Poslvondtrcsel —x 1 v ] Fuscrion _TRuncron o] uncrios viue [l el
1N 1 2528000 GHz  -27.920 dBm 1N 1 2675000GHz  -11.532dBm
2 N 1d 2643 000 GHz 32,953 dBm 2 N 1d 2,680 000 GHz 30314 dBm
3N 24 2522 500 GHz 26221 dBm FreqOffset 3N 24 25660 000 GHz -39.604 dBm FreqOffset
4N 21 2527000GHz 23587 dBm o Hz| 4N 21 2670000GHz 25218 dBm OHz
5§ N 2 1 2544 000 GHz -29.845 dBm = § N 2 o 2674 000 GHz -18.319 dBm =
N 2t 2558000 GHz 43859 dBm 6N 2 o 2691000GHz  -30.933 dBm
7 TN 21 2685000GHz  -36.467 dBm
8 N 2 2705 000 GHz 43,352 dBm
9 9
10 10
n n
s sTaTus, s sTaTus,
LTE B41 15MHz 16QAM Low Channel FRB LTE B41 15MHz 16QAM High Channel FRB

Page 125 of 201

UL LLC.
12 LABORATORY DR. RESEARCH TRIANGLE PARK, NC 27709 USA TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO:16J23633M-E1V4
FCC ID:PY7-89807R

DATE: 9/1/2016

epight Spectum Anhyzer - UL 15250 % Dot 6/29/2015' CLT. 17 == epight Spectum Anhyzer - UL 15250 % Dot 6/29/2015' CLT. 17 ==
i m (i o AT
" BAvg Type: RMS Frequency l SAvg Type: RMS Freguency
Trig: Free Run el v + Trig: Free Run el v
Flonlon * #Amen: 28 B oA NANAR Flonlon * #Amen: 28 B derAARAAA
) Auto Tune| ) Auto Tune|
Rt Offect 1422 48 MKG 2.536 000 GHZ Rt Offect 1422 48 MKkr8 2.710 000 GHZ
10¢8/cly__Ref 28.00 dBm -48.02 dBm 10¢8/cly__Ref 28.00 dBm -48.59 dBm
Center Freq| Center Freq|
2506000000 GHz 2580000000 GHz
StartFreq StartFreq
T i 2464000000 GHz 2638000000 GHz
iy s
T ALY .
] \jw_* LU ik . - StopF StopF
e e Taca:n A LM 9, ;1 - ,'_'LlX:l R L e = p Freq| pFreq|
R L* ST TR 2548000000 GHz| 2722000000 GHz|
Center 2.50600 GHz Span 84.00 MHz CF Step| Center 2.68000 GHz Span 84.00 MHz CF Step|
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.000 ms (1001 pts) 8.400000 MHz| #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.000 ms (1001 pts) 8.400000 MHz|
R auto Man n o = aute Man
1Nt 2495000GHz  -27.983dBm [BERE] 2670000GH: 20376 dBm
2 N 1! 2516000GHz 46,686 dBm PNo1d 680000GHz  -46.585dBm
3N 24 2.480 500 GHz -47.26 dBm FreqOffset 3N 24 zssn 000 GHz -49.00 dBm FreqOffset
4 N 2 1 2.485 000 GHz 3561 dBm oMz, 4 N 21 2665 000 GHz -47.07 dBm oMz,
6 N 2 1 2517 000 GHz 4466 dBm = 5§ N 2 1 2669 000 GHz 3098 dBm L
N2 o 2536 000 GHz 49.02dBm 6 N 2 f 2891 000 GHz 4448 dBm
7 TN 2§ 685 000 GHz 4848 dBm
8 = JCEEER] 5710 000 aris 4859 dBm
9 9
10 10
" "
wsc staTus wsc staTus
LTE B41 20MHz QPSK Low Channel 1RB LTE B41 20MHz QPSK High Channel 1RB
epight Spectum Anhyzer - UL 15250 % Dot 6/29/2015' CLT. 17 == ==
BAvg Type: M; Frequency TAvg Type M; Freguency
Trig: Free Run el v + Trig: Free Run el v
Flonlon * #Amen: 28 B oA NANAR Flonlon * #Amen: 28 B derAARAAA
) Auto Tune| Auto Tune|
Rt Offect 1422 48 MKr6 2.536 000 GHZ Rt Offect 1422 48 MKkr8 2.710 000 GHz
1045/, Ref 28.00 dBm -43.12 dBm 1045/, Ref 28.00 dBm -44.43 dBm
Center Freq| Center Freq|
2506000000 GHz 2580000000 GHz
StartFreq| StartFreq|
2.454000000 GHz 2538000000 GHz
=] StopFreq| StopFreq|
2,548000000 GHz 2.722000000 GHz,
Center 2.50600 GHz Span 84.00 MHz CF Step Center 2.68000 GHz Span 84.00 MHz CF Step
#¥Res BW 390 kHz H#VBW 1.2 MHz Sweep 1.000 ms (1001 pts) 8.400000 MHz| #Res BW 390 kHz H#VBW 1.2 MHz Sweep 1.000 ms (1001 pts) 8.400000 MHz|
auto [ auto [
{ Mkl MODE] 2 - [ MO o an|
1N T 2486 000 GHz -26 67 dBm 1N r Ze70000GH 27878 dBm
2 N 1 2516 000 GHz 3045 dBm 2 N 1t 0000GHz 32732 dBm
3N 2 ¢ 2490500 G -26.879 dBm FreqOffset 3N 2 ¢ 2050 000GHz  -43835dBm FreqOffset
4N 2§ 2.495 000 GHz 3,206 dBm oHz 4N 2§ 5 000 GHz 26,575 dBm oHz
5 N 2 2517000GHz  -30.326 dBm E 56 N 2 ¢ §865 000 atis 24106 dBm E
e N 2 o 2.636 000 GHz -43.116 dBm 6 N 2 f 2.691 000 GHz -31.986 dBm
T T N 2 1 2,885 000 GHz -34.216 dBm
g -9 N 2 ¢ 2710000GHz  -44.431 dBm
10 10
11 11
wsa — wsa —
LTE B41 20MHz QPSK Low Channel FRB LTE B41 20MHz QPSK High Channel FRB
R Date &/2972018 | CLT 17 [~ R Date &/2972018 | CLT 17 [~
v T,P'.RM,' Fregquency v T,P'.RM,' Fregquency
T Trig: Free Run e ¢ T Trig: Free Run e ¢
™ sAtien: 2808 oETldAAAAA IFGain:Low ™ sAtien: 2808 DETIAAARA A
o Auto Tune = Auto Tune
Ref Offset 14.22 dB Mkré 2 53.5 E‘?EnC GﬁHZ Ref Offsst 14.22 dB Mkrg 2 71? E£C GﬁHZ
10caicl Ref 28.00 dBm -48.70 dBm 10caicl Ref 28.00 dBm -49.38 dBm
Center Freq| ‘rr"_ Center Freq|
2 508000000 GHz| ‘ 2 680000000 GHz|
StartFreq ,..t StartFreq
2464000000 GHz 3 1\1{ 2638000000 GHz
T AL
7 W AT
StopFreq (- "\'3\"‘-}1[_' _@L ] J@ﬂ v f\;i StopFreq
e s (A1 o w0 oA S
2,548000000 GHz 2.722000000 GHz
Center 2.50600 GHz Span 84.00 MHz CF Step| Center 2.68000 GHz Span 84.00 MHz CF Step|
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.000 ms (1001 pts) 8.400000 MHz| #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.000 ms (1001 pts) 8.400000 MHz|
auto Man auto Man
vl ool [ rucrion | Funcrionworkl FukcTion vl Y
417  imme dase 417 pmme Bnae
3N 24 2430 500 Gz 47585 dBm FreqOffset 3N 24 24660 000 Gz 48904 dBm FreqOffset
4 N 2 1 2.485 000 GHz -38.487 dBm oMz, 4 N 21 2665 000 GHz 47,386 dBm oMz,
6 N 2 1 2517000GHz 45347 dBm = 5§ N 2 1 2669000GHz  -33.547 dBm L
N2 o 2536000GHz  48.702dBm 6 N 2 f 2891000GH  45158dEm
7 TN 2§ 685 000 GHz 485 dBm
8 = JCEEER] fTiooonrs  dadrraem
9 9
10 10
11 11
wsa — wsa —
LTE B41 20MHz 16QAM Low Channel 1RB LTE B41 20MHz 16QAM High Channel 1RB

Page 126 of 201

UL LLC.

12 LABORATORY DR. RESEARCH TRIANGLE PARK, NC 27709 USA
This report shall not be reproduced except in full, without the written approval of UL LLC.

TEL: (919) 549-1400




REPORT NO:16J23633M-E1V4 DATE: 9/1/2016
FCC ID:PY7-89807R

[B oyt Soecium A - UL 452501 Dot 6728720061 CLT 17 E==p Tersht Specurn Ansyas: - UL 65250\ R Ot 6/28/2006 | LT 17 E==p
18 ; ENSE INT] LGN AITO|09:59:52 M Ap 13, 2015 AL ; ENSE INT LGN AITO_|09.02:48 AM AUp 13, 2015
¥ = g o Ehvg Type- RMS Y5 Frequency enter Freq 2. BAvg Type: RMS T2 Frequency
PNG: Fasi oo Trig: Free Run PNG: Fasi oo Trig: Free Run e e
IFGain-Low #Arten: 28 dB £ IFGain-Low #Arten: 28 dB - £
o Auto Tune Auto Tune
Ref Offset 1422 dB L Ref Offset 1422 dB
10 dBidiv Ref 28.00 dBm 10 dBidiv Ref 28.00 dBm
Center Freq| Center Freq|
2506000000 GHz| . - P e Gvw 2580000000 GHz|
i
[l
StartFreq b \u StartFreq
2464000000 GHz ,g,__;\ﬂ 2,638000000 GHz
B e
03 g
: e
oty StopFreq| ey | StopFreq|
2548000000 GHz| 2722000000 GHz|
Center 2.50600 GHz Span 84.00 MHz CF Step| Center 2.68000 GHz Span 84.00 MHz CF Step|
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.000 ms (1001 pts) 8.400000 MHz| #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.000 ms (1001 pts) 8.400000 MHz|
Auto Man| Auto Man|
1N 1 2496000 GHz  -27.905 dBm 1N t 2670000GHz 28,368 dBm
2 N 1 1 2616 000 GHz -32.586 dBm 2 N 1 1 2690 000 GHz -31.840 dBm
3 N 24 2.490 600 GHz -28.054 dBm FreqOffset 3 N 24 25660 000 GHz 43,826 dBm FreqOffset
4N 21 2485 000 GHz 24 464 dBm o Hz| 4N 21 2885000GHz 26,898 dBm o Hz|
6§ N 2 o 2517 000 GHz 30,543 dBm 6 N 2 o 9 000 GHz 24,613 dBm =
N 2t 2536000GHz 42819 dBm 6N 2 o 2691000GHz  -31.829dBm
7 TN 21 2685 000 GHz 35319 dBm
g Il N 2t 2.710 000 GHz 43728 dBm
9 9
10 10
" "
s sTaTus, s sTaTus,
LTE B41 20MHz 16QAM Low Channel FRB LTE B41 20MHz 16QAM High Channel FRB

Page 127 of 201

UL LLC.
12 LABORATORY DR. RESEARCH TRIANGLE PARK, NC 27709 USA TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO:16J23633M-E1V4 DATE: 9/1/2016
FCC ID:PY7-89807R

12. OUT OF BAND EMISSIONS

RULE PART(S)

FCC: §2.1051, §22.901, §22.917, §24.238, §27.53

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: (m)(4) (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.

TEST PROCEDURE

Per KDB 971168 D01 Power Meas License Digital Systems v02r02

The RF output of the transmitter was connected to a spectrum analyzer through a calibrated coaxial cable.
Sufficient scans were taken to show the out-of-band Emissions, if any, up to 10th harmonic. Multiple sweeps were
recorded in a maximum hold mode using a peak detector to ensure that the worst-case emissions were caught.
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DATE: 9/1/2016

12.1. OUT OF BAND EMISSIONS RESULT AND PLOTS
GSM
Band Mode f (MHz) Spur (dBm) Spec (dBm) Delta (dB)
824.2 -23.47 -13 -10.47
GPRS 836.6 -23.31 -13 -10.31
848.8 -23.20 -13 -10.20
GSM850
824.2 -23.58 -13 -10.58
EGPRS 836.6 -23.51 -13 -10.51
848.8 -23.26 -13 -10.26
1850.2 -21.96 -13 -8.96
GPRS 1880 -22.64 -13 -9.64
1909.8 -22.73 -13 -9.73
GSM1900
1850.2 -21.92 -13 -8.92
EGPRS 1880 -22.85 -13 -9.85
1909.8 -23.04 -13 -10.04
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