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UAS(Unmanned Aircraft System) =& 522 Z 70 A
SHOE FYH gou, e ANG I &0 A
A F7betal glom, #d Y2 UAS l7|e2 5 E 3t
’%‘Q-‘E ojojo] WAl whel 4O el o B ZYAE
EA 47SkAL ek UAS 589 €& #oke ofF Hal +
AsE I 1o, 53] FAY Ee 34 22
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UASE TO: A B A 228l (subsystem) ©. 2 4] 5 o] gloH,
olg| g MEAAHFEE gubxo R 6**“%*1} FRA, T4l
3 HlolH Al 22", B-F(recovery) B 3 ©] 2 (payload)
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EE
l‘;r Itk 72t EA2E S A3 UAS 28 -
FastH, 7] AA Fxo A etet
olof gt} 53] UAS §41 % o]
HolE g5 osf Flua7lss AFshs
9] stioln, BRE Aot Holy 55 dAEA}

oA o 54 1%L L318w Ao

To AE(F, ste 58T okl 57k b 4w
9, A5 A Al A, A3 52 A% oG vHE F
37 S8 F71E FH(airspace) o2 H|PE H QAo

7betal gk olgjd 3% té"ﬂ"i sjAsfoF & T2
Al F¢] stz A /gl A F-1719 H<&3H= C2(command
and control) ¥ Z(ITU 8= CNPC: Control and Non-Payload
Communications ¥ 3)E FH3}= Aolth C2 PA= PH
4! A o], SAA(Sense And Avoid), ATC(Air Traffic Control) %
A, BlY L g 71 dlolvkek 2 kY] F23% 75 A
At} o]o] ICAO(International Civil Aviation Organization)®l
AE C2 HA7} ITU A4 AM(R)S(Aeronautical Mobile (Route)

HU OlN

Service) 2 AMS(R)S(Aeronautical Mobile Satellite (Route) Ser-
vice) 3tell Al B ¥ g3 AHEGA &85 ojof ghrhal
A4 AMR)S 2= E#HS LOS(Line-of-Sight) #|% 7]
Hke] C2 HAE A dske Jﬂd AMS(R)S 23 E&& BLOS
(Beyond LOS) 914 71uke) 2 A5 A YaiA B,
UAS® Hd et &85 X]%i 3t7] 1814 WRC-12¢611 M =
LOS UAS C2 A& 22 54| EF A 2do gg6to
AM(R)SO C-th 9(5,030~5,091 MHz) &390, o] &
71E9] AMSR)S C-t19] &2 BLOS C2 H AL 2 FA
A AN FAAE o] 2HEY A4S AMshe ¢
A9 E87Es vhdsty] fls BLOS $73 04 UASE =

=X o
RE 249 F JEE 58 (pilot)F UASTH €2 942
S 7 4 Jde ek 278k, 20159 AMA(Aviation

Management Associate)l| A+ =719 2] UASe] C2 BA41&
%8 PTP(Point-to-Point) 3 Network BLOS %™ &
S Aot THe. 201713 59 QTI(Qualcomm Technologies,
INC)= LTE W o83 AXE E&(A/ 120 m ] dhel
o H&Es Azl 6l o A &%

A 7] 8k
35 AEl tist RIAE L3xstsith PCS, AWS(Advanced

371

o
w3t

Wireless Service), 700 MHz t oA 93] <] H]PA| &5
ek HIE ZHEFC] b B 21 0] E(logged data)] &
A AT, ATEAE 9% dlolE 73 5% 53 £49
o] FojH i,

g, UAS HolHga 9 FAIA 28 UA(Unmanned
Aircraft) 3 o] 2L 9] C2& ] HEYA F4 2zt
A 2] (maintenance), TH UAOH N52 27 2 go|gc

Z5RH F3E A5 delg@Eelt FxF, 34 HYL,
Ho|A 2F 5)E Adhe oFF T2
IStk olE g ool A HolHEH A B FAY A&H<
FA #e = UASOlA vl F231w, UASS) #9e &
£ Adsly] Al E AFH ol &, 52 Mg mok, A
.

J(jamming) ¥t 7> Al ok FA9 £AE H s}
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of gt} £t g9 FAAYE YA T IS vlolH
o|E(rate) ¥ 7H IF 71F0] UAS &4 T3t k wacon
A2 LTE 74 o123 UAS $E80L2 W8l 84 56 o S o
572 UASY BE3telE A7) AT e A e ——R
o A, UAS C2 ¥ wlo|El &g o tfst =i <] F3b 2] 3} :\\/m"""
A 29 B B2 DD UAS 8712 5o 0 & o o
Ao] FQ &t} 5\5—?}, AH| 2 Yo ‘.j}j!_, & EH%%]:_O/] Gml::tllﬁmmnl Remote
Ation Observer
lol8 Mol 753 LTE ol 54 =& gAste] s ) : SRR
i=] ) A
dole] A% So olekelt Uzo) B Aslans o 0 1 LOS R BLOS 28 G mEE
SALE S8 JFIIN A 2A % A2 BUE o s o oo Gl Log ©.0.0
;(] ;]_He -r]'s A]@;go t”xﬂ E?J;]' @@—% Zr_ﬁgé}q ‘7’]'*] %ﬂ‘%‘?ﬁ%‘ 7]'X%°}: T?l'q' 019’]'1? a‘—:q LOS To+wT Tw;_]'
Network BLOS C2 ¥ WlolElga 4 /bsaie appy oo TN [2E A% 20l LOS £81 o
S 10k olel RN UAS C2 8 dlolelgag gg o lmdown /1BE BT 1 #899E WA
s T 9t} o] Hhel A UAZF LOS B4 02 A7 g oA &
2] 2= 7‘] &3y ’6]:‘5 = 7} 2oz B ‘j H S S
%LH ]T'L]' J 1_0“’]' UAS :—EIL]' Il =2 °© _Q_E];\O]EiLOSmO]moﬂ/q UAZﬂOi‘g‘ 1:].]:].—6—]__‘:_ i7]_
Batel AP YL 9B 2 P WolEYA A wEa, 0 o U R e
SKe] = =3 5
LOS % BLOS &&< A 93t7] 918 U E A9} LTE UAS A GCsE FEd ok Bt
s o £ UAS (2 2 Hleldl U ol ) UASE 7164 W3 o)5¢ BEa] Al ME ofel 7}
2196 o= o -
. A RANIES 7o} Bk 7168 2P2A0EN 9
Aol 2 v E(telemetry) Ho|EHH A= oHA e vy S
I Uss S8 A7) 9 okF $27 Tl 1HEE o] AU
W] 7o) lofok sttt HA o] EA] ICAOON A 74 gt
golHga @ EAAAY #E UASY Fo HBO S WEetHA e vgs sty g ATC 7
Aad A4S 70}%1]*—12% W}E}OF ELE} 1 A3 UAS B4

GCS(Ground Control Station), UA Y#TI= ADT(Air Data
Terminal) 3! ¢Hellv} oItk F7F2 SATCOM= &3¢ 9 =

gA12"o] BLOS Y75 F8at7] flal 755 o ok LOS T AeIok At
2 BLOS &8 54 2 dole g Alag #HE Al

UA2] CONOPS(Concept od Operations)©|t}. LOS 419 7

%, UA 2 GCS9| ¢telv= 25 LOS ®Slel slojok &)

7k BLOS +%olA & 7 UA & SATCOM| 23] 541
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79 mfwﬂzcﬂ A e 4
AE 4 YA, BLOS LLANAE TTE B AN G4 ' W
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A7+ B8 3 91 MALE(Medium Altitude Long Endurance) . “:\“‘\ B @
HALE(High Altitude I_ong Endurance)¥+e] 7153ttt ' ™y ] a
| v Remote

UASE= BLOS &4 54 3 HlolHPa 255 | Ges A ocs
72 ¢ HlYA| 1 AT o ofok o, = A4 e F - : h /
AL FAT F e $YS 7hoF Sk UA et ohel, S N
GCS= A8 9] SATCOM BLOS +&5 F3sl=d 94 [12 2] =ow b
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(B 1> UAS SA/HoH A & 7Hs F345 gl

Link Stations Comms. direction Data Data rate requirement Frequency band
Flight control GCS-autopilot Upink 2 Low band < 30 kbs HF, VHF/UHF
Task-payload control GCS-payload Uplink 2 Low band < 30 kbs HF, VHF/UHF
Flight status Autopilot-GCS Downlink Telemetry High band < 1 Mbps HF, VHE/UHF
Task-payload data Payload-GCS Downlink Telemetry/video data | Broad band > 1 Mbps | L, S, C, X, Ku, K, Ka
UA flight process UA-ATC Downlink Telemetry High band < 1 Mbps HF, VHF/UHF
Reporting UA-Traffic Duplex Telemetry High band < 1 Mbps HF, VHF/UHF
Traffic coordination GCS-ATC Duplex Text/Voice Low band < 30 kbs HF, VHF/UHF
Il/il(s)igﬁa:?;lf GCS-Command post Duplex Text/Voice/video data BLrIS:ZI :zii i 310Mk]tj>ls)s L S,Hl(:;, \)/(?H;(/E}i Ka
A YUl T SHHAL AW, FF FE, AR FNY dolHYA EE2L xﬂ%ﬁ}&’it} A 29] MOPS 72e
T 9lom, T HWSIE $4 % ANAE Slal i@ = UASE AQa] 98 C2 HolERaRA Bl dlelA
AESS F7h FAUR FRSES F76) WL 90 SATCOM 914€ olgsht 22 AT 9 Aolth 5,
A7 Bl QE A S8 FAAE AT ARG AN 2 A2HRY ohleh A% 2 HAsY B
DAA(Detect And Avoid)?} 2 SHd 9] C2 HolEHH A7t g1 Foll W E YA (networking) A3 S 3A4S F78) Uz A o]
wlojof gt} o]H gt HxE EJ3l7] $13lA UAS 10(Inte- ok <E 2> ©A 19 MOPS /M-S A skt
gration Office)¢t 8 UAS QA IFR(I_nstrument Flight 1102 2 GolEAA B3
Rule) B3 72 38}9] Class A 3ol A 848 & L& 4
& UASel 2= DAA 1] ¢l ®&3¢ MOPS(Minimum FAFE71) 7 Fq Wl T #dS AT A R F
Operational Performance Standards)E 711 23}7] 18] UAS ¥ A(C2)& dolel Ha FFEshl te 877 Sl =L,
=3 (community)$} 3522 2G4 8L At 19HA (Phase 1) 2013%d 59 RTCA(Radio Technical Commission for Aeronautics)
MOPS 8372 UASE Class D, E, GE 7}22 8 Class Abslol] 51 $]9 5]-228(Special-Committee 228, SC-228)°] T
A EE 54 % FYoIA $holnl, A dPhase 9 AHo] mEF Aol AEUT. FARTI) 274 2 EA
Ao 8432 UAS 85 Class D, E, G 39202 &3 £ dl°]E 3 2= CNPC(Control and Non-Payload Communica-
& Wrte Aol tion)Z ' E e, [1" 3]3 o] fF-& T &
Ul UAS 10+ C2 Hlolel g ®F3to] ek MOPS = HELS w2354 7|2 Stk 53 Ay [
E JWdst7] 918l UAS 35k 71 s] Jxstal slom, d 419t 7ol F AR o] HPstrim AR HIoH,
A 194 Lo 5 C e A ol g aE A8 2 15 (Phase 1) = A7 Alo]& dlolH P =] et w2+

CE 2> ©4 1 MOPS 7jja®

Product Description Due date Change
DAA MOPS This dellyér?ble is the final phase one DAA MOPS based on the results of the V | October July
& V activities 2016 2016
. . . . October
Air-to-air rada MOPS | MOPS for an air-to-air radar to support phase one DAA MOPS 2016
C2 data link MOPS Thus deliverable is the final phase one C2 data link MOPS based on the results of July
(Terrestrial) the V & V activities 2016
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UAS Data Link

S —

[ ]
UAS

]
1
I
1
1
UAS Control and Non-Payload 1
Communications (CNPC) Link | Payload Link |
1
| Pil i.cvcrc I
ilot, 1
‘ SRR Communications Link 1
[ [
] 1
Telecommand Telemetry ]
Link Link ]
1
1
In scope : Out of scope
for SC-228 1 for SC-228
TE3 99
[ 3] RTCA SC-2289] CNPC E73} H ¢
Phase 1 MOPS ¢ Phase2
o Pl \K , MOPS
= Q\? B -~ FEAS”
/ \/D\(e ) \\\- Satelite \
1 Network \
LOS data link r A
a‘:; 1

network) E, o
- >
/ A
7 e NEC
ov"i@“ - 3 Terrestrial
§ g/ )
s/
E4

&z
& B () Network
@ - . s ()
T 33“’ A

< -ﬁ | Requiredtorrestial B

connection — Non-Relay Service
Networked Control Provider
Station

[O2 4] RTCA SC-228¢] CNPC %3} ©HA|P)

Reachback
Control Station

32 X852, 294 (Phase 2) A& 1471 Ao =
Qe dolE Y I tha BE3E APsE AHHY

-2 SHO|A ADS-B 7|E

(2% 5] e ule} o], thee] ZejoA ADS-B
Out A|2€o] &g s

* Class A, B, and C &Y

* 2,500 ft AGL(Avove Ground Level) ©]3}2] 395 A ¢
S+ 10,000 ft MSL(Mean Sea Level) Class E 39

« A4 A 10,000 feet MSL7HA] & g3l A1 30 nm
(nautical mile) °JW <] ¥4

*+ 10,000 feet MSL7}A 9] Class B =& Class C 5%

« 7= 3t 12 nm oW & AA T AZHA G ¢ Class
E¥9

1090ES
Required

1090ES
Required ()J’l <

Gulf of
Mexico

20209 1Y 1958 EH2F(transponder) AHES &
e BE F9E Version 2 ADS-B Out A 28Mo] 2Habg)
B8 7|2 Qe o] 1,092 ES(DO-260 B) ADS-B Al 2~
glo] A}, UAT(DO-282 B) ADS-B A|~€1d &= Slth FL
180(18,000 ft) o] el Al &8k Hg 7] & W= o] €] €]
ADS-B A7+ A4S W2 7] 8= Mode-S EAXAEY 7]
Hk ADS-B 41715 A& sl oF gtk FL 180 o] atell A &9
st vzl 2 ouls Uj9] ADS-B 1+ ¥4 UldlAM e
Mode-S EANXZLE 7]¥k ADS-B 421 7]1 UAT(Universal

Access Transceiver) AH] & Z2ts| oF 3t}

33 HEst 3 dasEy

e % T8 UAS & 585 MEsr] SeiMe 98
7HA 713 olqpEo] A|71H AL s A ojoF gttt UAS Ab
o|Ex gy EdY #g, B2l ulMAlA B A 59
ol o] f217)(manned aircraft)9} L3 4 @ES
Zrgoof gtk o] & 98 thol A EFE % PSS
34 FAEC] (E 3> 7o) NATOONA 7 Ak

IV. UAS FIop

41 C2 A OHE=E

WRC-12Z 9]3F AJ 22 <A & WRC-07°1 4] RES 4219]
BEol o, o] 9A= UASY 28 A dat7] 913 42
o Zo) that AxAch I A3 ITU-RAAE A4 LOSSH
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<E 3Y NATO %#1

EFT W&
STANAG 3680 | H3 2 A<
STANAG 4586 | UAS A oA 28l (d o] B A, Uéf%_, Aol g Qg o]~ %°§_X} Az, sP Y] AT SINAMNZEEH 5
 HolE 9] 23 9 AES H|FEste] F olZF-g XS HIA ] Ao} B RUEH)
STANAG 4626 | &8 33 ol7|EA
STANAG 4660 | UAS C2 Hlo|H 3=
STANAG 4670 | UAV <97 %%
STANAG 4671 | 14 CFR Part 23 2 EASA CS-23 A ©]9]9] UAF 274 ¢(fixed wing)ol th&+ 7 (airworthiness) ¥4 4 BF

94 BLOS°1W-‘4 UAS C20] " &
S grhskgom, 20303744 &) F
A Q) old 28 HY) A2 o

4-2 ITU-R =HH

ITU-RANA = 24 LOS €2 FAE 918 960~1,164 MHz
thlo] AMR)S EHi¢t 914 BLOS C2 935 $138) 5,030~
5,091 MHz th ol AMS(R)S 1ol o 3t 71 =3 = %
T

4-21 960~1,164 MHz X[ LOS 23

EEEELE CE!
A4 - UACS to UA: 4.6 MHz
LOS 34 MHz - UA to UACS: 294 MHz

- UA to SAT: 18.9 MHz
- UACS to SAT: 4.1 MHz

46 MHz - SAT to UA: 4.1 MHz
9 A - SAT to UACS: 189 MHz
BLOS - :
56 MHz for a UA to SAT: 24.05 MHz

- UACS to SAT: 4.1 MHz
- SAT to UA: 4.1 MHz
- SAT to UACS: 24.05 MHz

regional-beam
satellite BLOS

20

2 9t} o9k 7o) L-th9(960~1,164 MHz)oll A LOS C2 2~
HED
o

o] FH3HA ok C-Ul9(5,030~5,091 MHz)ol A A
AMR)S &l 7F WRC-1200141 o] oA A 91Tk,

=

4-2-2 5,030~5,091 MHz 2/ BLOS E3

MLS(Microwave Landing System)oll th3t B & 7]5&
313, UAS 149 3E 918 56 MHz &8 thg o] 54 7}

S
423 BL0S C2 33

WRc-lzoM LOS C2 2¥EY Q38 SEA71L A

1+ BLOS 2~ EYL oA 5
5,091 MHz 9] 457+ A7
o}, yuA ¢4 BLOS C2 %Jﬂoﬂ Q2% 56 MHz )&=
TEE I8 A" wtolth gy o oA C2
AEI 2 Alg 7Fe s 94 8ol glom, dxl Agd 94

= AR oPE‘r utebx BLOS Q2& A 2ol ReH g

HEHo| A Al g g 4 gk $14 BLOS C2 3=
éol stz 918 FSS W] 71 9145 A8k
WRC-159141 8185 0] 1 A4 WRC-2390A] o] Fo]
gk 7= A 9

WY ﬂ.ﬂﬂl OH
2 1y °“°

>

43 O|=

RTCA Special Committee 203 UASE =7} 395 3<
A 4st7] 918 200413 108 AHEATE vFA A= F
F LU C2 ol && 98 e MEU % (sub-band) S =
A A2 A7k Fak o] 960~977 MHzE 1L
#3tal AT} 980~1,020 MHz A B9 A=A &2 A
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Aol AL F7lo] F74A 0l Fai TP AT
itk m=, Al BAZE A Qe divk S A
7 7| Fo 2 RH 7] 71540 E 960~964 MHz T
C ¥
U

12 m{m >

S 202 AREshe Ao] of YA FF LY AT
AN 282 960~977 MHz ME J o] F3}5 SR E
sl Sk

5

&

4-4 =4

3 Al 2 g Al 24
£ 918 B Foh4 6,850 MHz %2 I e
itk o F S8BT 2,670 MHz %9] 355 A4 - F

V. PBLOS vs NBLOS

UAS®] obdgh 285 A d3st7] 1A WRC-12¢14 &=
LOS UAS C2 33427 24 BF FFA2Hd 43}
&) AM(R)S(Aeronautical Mobile (Route) Service)ol C-tHY
(5,030~5,091 MHz)2 &35ttt AMSR)S 719 C-tf
o I BLOS C2 HAL02 Al 4= Uth FAA
T o] 29 EY Adg Ak ok B 871 E nhE

T =

<E 5Y UAS Fopd

371 915) BLOS 374 UASE ] RE Z:Xé g F
= 9 Bl (pilot)Z UAS 7ol C2 AZA S
eHS 273ke] 2015'd AMA(Aviation Management Associate)
AN F7F A2l UASH C2 521& A$E tha9f PTP
(Point-to-Point) 2 Network W &S A oka} oH!el,

* PBLOS(PTP BLOS): 521 B FA Al2dE o] &3t
o] UAS Abdztel o3 A3, o] W UAS H8)
3l 59t UAS 2#ER o] gddadel o] HAw)

P& T3t

* NBLOS(Network BLOS): 35 A A1 2 5Hst o]
LATe Aol o) AlFE. o] W
s T UAS 2 2 E Q] the] Add] o)
AR e

5-1 PBLOS

HN
rlo
3
=
0
&
z

=~

UAS Q25 A¥st7] gk elze} 7
of wa} =X 2% BLOS 749 FAEANS 93 1
A EE o]F AXEe 278t Stk UAS C28&°0%
PTP Ab&ell A Aol @42 5 GHz A%
PLEE T3 2H Fal7e o5 FAHAY, OE F
Al AIEE Bl AASET 7 7haeh AluE] QoA
A7) UAS v Al o ola] dea C-the AES AHE-S
o] UAS HgAet o2 F77]¢] TDD(Time Division
Duplexing) 2] &2 FAJo] Wt} o] AJAFE Mo

o
ZHH2 (full duplex system)S A}

akef mjgg Aol =] A of

& ) d3 F7t & A =9 A
2,400~2,483.5 MHz - 10 mW/MHz
Aols 5,030~5,091 MHz - 10 W
11/12/14/1929 GHz
i (2,520 MHz %) 2w
- 5,091~5,150 MHz 1 W % 29235 MHz Z
amg 5,650~5,725 MHz 10 mW/MHz
5,725~5,825 MHz 10 mW/MHz
5,825~5,850 MHz 10 mW/MHz
Al 2445 MHz % 2,697 MHz =

21



E&--UAS C2 & HIO|HE A XS 2I8t D2 Mot 7=
HES Adste FA vlA gkl Z1AdE EUH 735k wel fA 9] AEE HES FHOE 6‘”0}
g g ASRINARE AFeh A1 FEE v A 9 %ol UAS7} nld FER vl o] wa}t UASYl A<
A 9 A%, v Fi 3 5 23, I 1% Ao 2 et W Ttk NBLOSE AME Y, EM
© 7HE 2 HolRE AXEFHE dEY & Fag U (dynamic) 3t #Hl, thol U e A E, fA] R,
£ AHEshe FARAAHE B FAVIES olv] AR 7HA 1 ¥ ¥ (beamforming), Tho] e tlolE] HolE, = 7]
of ¥ T ol FHHE FHEHIL = ¥, 5 GHz ] &, M7y, dd3471 53 22 gEvEHES Ao
AL oby AR A5 BN BHAF Aeold, shed Bed A9 AQE AFHLIIZS 45T
[Z1¥ 6] MCSO(Mesa County Sheriff's Office)E 4 3} t}. CR(Cognitive Radio) 7]1& 0] BLOS WEYA UAS ¥
o] BLOS WEH T AtG ALY YEYT 84 o AE(OCC: RGS(Radio Ground Station)7toll 242 & 9101 (R 7|&
Operations Control Center)t 3. A4 3}7] 918 UAS &84 < RF 39, T2 B3, 28595 2 YEYT ZRES
oJAHE 83t Edelth C2 MEYA A A= UAS = X8 RF $727] serEEs 42% 446t
VEQD EdY 2 A ZRALE T AA A2 = S 2En
¥ %3 UAS A% BLOS VIESZ HA3E 3H3) NBLOS A3 g8 A9 g 28 ERdS F
Uz ot ojgdt Z2AAE dAE Fig AFEY ol A stete] UAS BEE 433 S7HE e 713
493 2o e AA3a0A RUE S Aolslolof e B £ AFa7) Bk NBLOS A4 AANA FREEE A
& 353 AAKfacto) ES A3 Hrk 2doll A G E = 478 UAS C2 RF §A19AE 93]
A 29 EY T&(bisHz)= HAsteh= A olth. NBLOS
52 NBLOS Nzd AEEHE Fo4 AL ol 52E F4
NBLOSE vH A2# o|F WEAD} 447 942 VENZ $F 2 ANDAE /A 25 UAS UES

22

=

.~ VLOS 500"
" {Nen-PBLOS)
/,»1‘ Launch & Refurn

o Operations
1
vLOS '

Maobile PC i
Radio Controlisr

RGS3
PBLOS Network

200" - 400"
! Netwiork .
Flight Control - it [ Nevwork Planning |
Control
issi ayloa: Network
Monitoringand
Sustainment

B/
Authorization

Security
Operations Control
Canter

MCS0 Operations
Control Center

Network Operations Control Center

[12! 6] PBLOS W E¢ 309
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5-3 PBLOS®t NBLOS H|

PBLOS U EY T = Fdst=d 40| @ EA7F NBLOS
HESIE o & 893 7942 zE=th PBLOS F417]
7] 9 el UES 7HA o] A stARE NBLOS F5 9)¢]
A= 2 ey 75 £Y 5 Ak <&E 6>l PBLSS
NBLOS®] &3 HlaLstit.

VI. Oj2Hel UAS It 7|=

20173 59 QTI(Qualcomm Technologies, INC)= LTE %
S o4 AIE ZEAA 120 m olshel ) H&E Ay
3t7] S1sf Ag7Inke] Agetel &3 45 A o
3 HIAME HEI}HT PCS, AWS(Advanced Wireless
Service), 700 MHz t 9ol Al Sl 3] 9] H]gYA|§ 5t 1]
ZPF] b 2 Zad o E(logged data)e] A A=,

AZENE 9 dold $7 ol olFoHom, 1 ¥4
=
=

AAEE, S0m 2 120 m 29 FAEZEE gy
SINR #22¢] Algd ol A3 [I8 79 Bl 2"
ZHE 50 mot 120 me] BEE A YAEL 9lon o
28t 2E = 2|43 v13 A UE(User Equipment) 7+ A o}
B9 pole] ez Auj A eltt,

* SINRZ HIA] UESIAN AGET ¥ ¥ 23S &

<HE 6> BLOS ME¢J= Akl

ot ol o] %ah ABZHE 221 9
Gohe 4% S0 9L W] Rolm, A4 §
AEET HF AL o 5 B AEolt

%3} gE(SINR<—6 dB
F1 % ool A4z}
HI A FAE7H ol ARt thedd AHE
H 885 —6 dBOIA 140 kbps/MHzo] 7|t H T, o]&=
10 MHz ) % Zol| 4 1.4 Mbps throughputS 3|3t}

partitioning) 71® ¢l & A% 3o
& ole] Ao 71y et 120 m AE¢] UESH A/ UE
ol A dolx = H throughputS YEFATE Ao H 3
sh= A4 3 HIA UEZH 354 YIEY A &

CDF

— Ground UEs
Drones at 50m

- - -Drones at 120m

10 -5 0 5 10 15 20 25 30 35 40
DL SINR(dB)

BLOS network 33

S w79 ey

- AR 7HAe] FA =EUAV 2 RGS)

- Te] UAVSRGS A Y 71=
-UAV 225 A s
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CE 7> AgAo71 Yol W2 923 W7 throughput!

. Mean UL throughput(in Mbps)
Scenario - —
Adaptive OLPC Optimized OLPC CLPC
All ground UEs 0.37 0.48 0.44
All drones at 120 m 0.17 0.18 0.20
UEs+3.5 % Drones Ground: 0.32(14 %) Ground: 0.48 Ground: 0.44
(~1 Drone/cell) Drone: 0.56 Drone: 0.32 Drone: 0.31
UEs+17 % Drones Ground: 0.30(19 %) Ground: 0.448 %) Ground: 0.41(7 %)
(~5 Drone/cell) Drone: 0.31 Drone: 0.28 Drone: 0.29
UEs+50 % Drones Ground: 0.24(35 %) Ground: 0.38(20 %) Ground: 0.37(16 %)
(~15 Drone/cell) Drone: 0.23 Drone: 0.22 Drone: 0.24
OLPC: Open Loop Power Control, CLPC: Closed Loop Power Control
o3 A5l F2E 9T FI Yok ASY OLPC /1 BAS 29EY 222 FAste] A dold §Y% &
& AEHE A%, N2 AN MAA UE 29 45AE EE AFHE CACamier Aggregation)°] .
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WA g e Boli Atk Ag gt SRR AG-A A S B A3 FH 35-A
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