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<i 1>
Parameters Values
LTE layout Hexagonal grid, 7 cell sites, 3 seclors per sile
Option 3: Urban macro (500m 1SD)
(uniform outdoor UEs)
No, of mPCieNB s
Carrier frequency 2 Gz
Network ¢NBs are synchronized with each other
synchronization
System bandwidth, I0MHz uplink, SO PRBs
No. of PRBs
Antcnna eNB: |, mPC: |, MUE'mPUE: |
configurations
Nelwork operation 100% e¢NBs enabled
mPC mobility Random waling modecl, 3 Km/h
pattern, speed
UE RF parameters Max Tx Power; 23 dBm (PS and Non-PS UE)
mPC Tx Power : 30 dBm
Antenna gain: 0 dB1, Noise Figure: 9 dB
Total No, of UEs Uniform (outdoor); 8/eNB, 2/mPC
PS UE: 60%, Non-PS UE: 40%
Resource selection PS UEs: RR
schedulers Non-P§ UEs: MCALOHA/MCALOHA-ES
Pathloss model eNB: Urban, mPC: WINNER + Bl
Shadowing standard 7dB Log-normal
deviation
Thermal noise density 174 dBm/Hz
Fast fading Ped-B
Priority modeling Using access class barring models
AFEAFE S FEH fAE et etz whel BS(Base Station) j ¢F AFAIACF SRR Non-blank Az

&
52 4 (1), Blank 2la2 B0 diste] eNB j o si@¥= Aafstd Fahs 4 (2)9F 2.

) _ 1 (n) . (m)
Pensjmpci = (1 - )R Bt
ueu (D

WC § o BEAA AGAL ST ASE Aslstut, FEAA ASAT] ABS 71X B Fokd vhel A

%8 £ e BE $A45YE e uEbd Blank 2las EE wPC j ol Al Ayste Hakle 4 3

® _ 1N ) pm) o)
pml’(.[ vR b/.u pj.u rj,u
uel/ (3)
cu] (b)
ol e T oon-blank9} Blank 22 BES AFgdle] BS j oF AdtE AR u oA LTHE gas B

55 dEhdn. wEbA BS ool Hels F Feks A (4)9F 2

_ (n) (n)
Penpj/mpcj = (1 — V)Rpezvaj/mpcj + VRPnpj/mpcj W

AE 22 ety o]=(Antenna Gain)olA] 7 Z<&2A (Pathloss), S99 o]Y (Shadowing), L8]3l 1& ¥
(Fast Fading)& Al4tste], ofell 2 (5)9F o] FA43t. eNB j o AZ%E AFEAF u o Urban RS HZE2
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o,
o
o

2=z xggon, ok 4 (6)9 ok, XS mPC j o AZ"E AFEAF u LOS(Line of Sight)%}
Fdy

NLOS(Non-LOS) & 1}o] WINNER +B1& #-&3}o] ol 2] (7)3 2},

llu](dB) — A(;ll.j - P[lll'i - Shdu.i - Fl"" )

33.0 + 22.7log,o(R) LOS

PLy;(dB) = {331 +38.3log,o (R) NLOS

(1)
e =l

tlo

To2v 2 oo o AAde wE WY olsd mHl
|

= 29} o] AlEH A WA F29l2 o] F sl mPCE 2 Y Hwol A e (Direction)d 4% (Speed)E Wi
Mz o] Fds. ol XS A (Starting Point)ollA &Wa] wlg] AAS [H4A S5, HAd £2] HY
ol d &8-S aea [0, 211] HeolA Waks Y292 Mes) mPC 9 9X2 94 A7k t o WA,
Hate A A

H
oA ALsA Lot WEE WIAA v AF R ol F Tt
u}

Z|A=el] ol g AdE Fofdll Fadh A *é-ﬂ@fli’ﬁ et AR B ARAT T w2 EdFol 24 A
*o gi’ﬁ Hup @ il *}%X}%% mPC ol ZAeA]7]

A o=t

T [¢)

A Fog gele %%o} dAF@LZ}(FlrSt Responders)@r GWAEY A8AT o) EAGE AL
A <} 1 H

71E Aok 2], dA 3 SR bA Y] A7 (Separated Network) &2 G-5% 11 A1)

T g9S @9ete 851 Y 75 d8E gt 53 Tt V1€ 14" A

BUe o]sAdEs vgoz fAaAdol B-:ILQE }% mPC o] EAls| Aol B sttt webA Adsk= QoS
o =O

T 4 B ode] o AA 011011 tﬂr% PS- LTE9+ LTE-R F343ol A, PS-LTE AF&xte] 2=wld Ay b A4 s

AlRbek= QoS FAwel AL 7Iwke] mPC wiA] WHS AREAES Tatd e wep 2AEF e ] 96l
AHEALE g B FEARES R8sk 9A(410), FRE AFRAEC g B0 ASAHRES o&
sto] &l 71A] ol A AFEAF ARt (User Association)S F33hE ©A(420), AFE AFEAIEC st &<t
A Ao wel Faehkd ARRAE ARSI A S-S sk ©A430) B e ek AREAE
AAE st A FAE 9 dYAolE FAsts GA(440) 5 EFe

o ] 410)01 M, AHgAtES Tt Al wel 2AEPE s s ARAbEe]l R B AR ES

AEAES FEAH A wet a&Fo= 2AEHIY] I 3 UM FFY S 2 (Context
Information)ZS g3k, ¢4, AR $1% A X (Location Information)d] thd+k AR
=48 A 714 2] AFEAF(Cell-edge User) T A ZA1R AF8-RF(Cell-central User)

2 A (8)& o83 AR&AFS] SINR o] we A ARES FEsto] Artditt.

SINR,, ; < SINR threshold;§*""" .
8
ol] SINR,; £ j A 7I1A =l d49 AHEA u o] SINR gk vEbdim, w2l gole SINR AAGETY 22

ol Al 7] AFEAF(Cell-edge User)® FH3kal, SINR fAIgkET & gtolW A F4F AFEAF(Cell-
central User)® -3},

T WA= 71X Fo| 25 B4 274 (Emergency Connection Request)S HUlE AMEAIES =2 43}, o,
gl gojd A& A4 4 &9 mE AMERE BRek JARE .

ARt R AR AEe sedtds AR e e AR skl ZIA Sl &AM HlE 2% (Emergency
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A (420) el A, FRE AFEARSC te S FARARES o8kl Y VATl AR A¥e 3T

ol d AN FHE AR ARAHRE o] &sto] T VA=A AREAF A¥(User Association)s g

2 43
o v Aod AR A3 A mE 3k SAE Ag el A7) ARARIES 7HE 7 71A
o] Aggrt. olu] AEAEY] HFAHRE o &3 AFEAE VAT AN, HA FARED 7)de]
Aol Mg HAsE HIdHolvk. wEkA ARERF AR A A met ARRAES TEekd A Ad <
ol A 7HE 77k Z1Awoll AgEnh. g, ¥ WS o AMEAES nPC ol X RE A7]7] Y3 blolo] 2~
M (Bias Factor)7} AH-&€th. vlolojx IE = wPC 9] -S4l W9 (Cell Range) & S7MAFIL, AA o= 1
Ze AFRAMES wPC o AFAIY. o]#d e Xy e Al Jpaie] AREAle] He@e F7FARIT

SA(430) 0l 4, AgE AREAFE] Wete] Eeehd el wEl Faehd AREAIEOA Ak dRs ¥
5]

AR ASAEE FEAD SAE96 W FIAA A9 FPe FARY. e A% SHEAE T
S AHgAEA A TR F, Shem 20 2Pl weh 7] FEA AASeIA B ol Fol
AN ES 4050 Bularh. £ 4% $AEHL FEXD AEATAA AQTLL FA T, B A
A5 FFAY. F BE AQE] ¥ G5 SHE) FIHH AEAES 918 WA Fuwn

vz Aslz SINR & W5 F9- Ak}
A Ao] GAA BE ALLAE =
Factor) Z7kel o3t wPC £41 W9l 843 A4 A (Full Pover) &% wio] o] 3 ALEASEYE %o 7
] A4=(High Interference Indicator, HIDE FAlsHAl o] 7]AX]=32 mPC o = T

A 49g Aolely) Sls), £ A= Aol (Fractional Pover Controli FPC)7} T AHEAES) 942 1
Hake] HgH).

£ 5t el 9 AAde] WE eICIC & 488 Aa8 TR,

g Azl SINR & wHESA 2T A9, 7] FFekd AR oist F7F 4] gAAaE sl SN 7]dke]
elCIC & Fdgrt. = nPC o FEH T3TMA AL FPC & A&3to] b4 AWk SINR Z310] FFE XA
= %, vloloj~ FE (Bias Factor)E Zstozy @HAE FAE SDN 71Hke] FoF #a] eICIC & ]85
o 7} M AAE F3%itt. ABS(Almost Blank Subframe)2 7]A|= o2 HE AEEHE doly A7t §lot.

5=
<& 9] A% AT E eNB EHE F2A8A o] (RE 7} ¢ & 7S of7|steE 7)Ao A ABS
2 3. webA 7)RAFo] ABS & Hste ABXYY Fo AFHE nwPC & LEREEH FFoHA AL
7 2" AYF T Hd5S AU

2AEY Y. o8 T, FUHHeR WAL= IS Fola, A

)

=

T 62 2 el o AAde] mE QoS AT A 719 oPC vl Ao FAE YERlE EWelt),
AorehE QoS A< HE 7Iwke] wPC viA] A (600)= AR SR (610), AR AF3(620), Y TR
(630) 2 AHAAF(640)2 XL}, AW FHE(610), AP AT (620), A FFE(630) 2 A2 Ao
F(640)E = 49 ©AE(410~440)S F38t7] & +AE = o).

P FHR(610)E AFAES FFAD FHEA0) wek 2AFYS] A AFAE] e B 43w
2 Sya
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[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

S=54 10-2210066

AR R FEE] 7]X o] SFAH]~ 24 (Emergency Service Request)S HUE AMRAE 20 7]0te AW E
|

AREAE ARE(620)= TRE AFEAEC Uit 49 ARAHRES o]&3te T VA FAA AHEA AF
(User Association)2 <=33c}.

ARSA ARE-(620)= v god AHER AR WA Al
Zlzsto] AMERET Y 7Hbe 7R el ARrstal, AMEAFES nPC o LEZRE A7) 13 E}O]Oii e
(Bias Factor)E o]&3lt},

A9 BYR(630)E ALE ALEAE thstel IIA e wek FFAA AFAEAA AU B

e g,

AYACIR(640) BTN A ANE neldF BT A AolF o] otol TFAA AHEAES] AYA
g Fqstn, MY AR SIR & BEHS=A Bestel, vel Pzl SIR & BEL FS G4 A2
aeh wwel, v gad SR & wEAA B A, FEAA AEAE] G Fh U HaE A9
SDN 7]4ke] eICIC & e,

e o AAjdel whE AlAE e AlEd el woloka U= =wolnt.

PS-LTE ¢} LTE-R 33N, PS-LTE A&z 4 & 7|dke] nPC A3 2P LTE-A A|2=Hl9]
AR e, 7 Jhe] A=A (eNBs) AMO|EZF 247y 3 A8 S24F Ay FYel PS-LTE 7]A] =0 HHo} , 2
Mol §748 AE2 4% 4 7] LTE-R 7|A] =70 EAgtt. 742 ‘94 AEuict 8 7] wPC 7F AR A 4 1%
1-tier °]F UEYA(HetNets) #HE 7S}, T3 o SFFIALZAEL 3 7 FFHo] EOE‘ 9]

= Yl 700MHz(AeFH A 718~728MHz SFEH A 773~783MHz)S Aoz U A)dz7Hd (Co-Channel
Interference; CCI)el TASHA ¥, o]z <lste] 7} g Al=gle] A 2] 932 A 5 As 7Hs
*401 EAGT. ol g FLANENAE EAE 6H7éﬂ?+ Al FeEdd 2 E3 gR z S

¥ PS-LTE <¢rdw £ A€l ¢} LTE-R 2 LTE-M
2 RS nEg AL E g GH o] 9&1%@. b FEb g A
%]

o

=7

r—{o
_VE
)
o2
Ho
of
ol
i)
.’_B
o
o
=
=2
=4
e
iy
ol
o
i)
fo
ol
ol
H

(e}

TR
Ao} M FERA ALEAY} FESE A2 8
Rel 7HAI el 9.8 Ak nPC & WA @,

2 PS-LTE ¢ LTE-R 53 AollA nPC & x|t Al2~8] i Algwold #olofS vehdnt. ol 54
ﬁlOﬂ(Reglon of Interest; ROI) FotFo 3 71e] AE =z FAH 1 719 PS-LTE 71A]=ro] &A3}H, PS-LTE A}
g7= gerd Eaebn w3 g UERdTh z;sxg;lgﬂ,gq Y& 2 e AEz FAE 4 Jfe] LTE-R 7]A|5o] o
A Faem vl AMdo s el LTE-R AMHEAE ek YlB nla 2 vehdct.

SHTF LN EAFE aPC & WA Faeke] sk e, npC AHEAHE nPC 26 EAse ge
e Az vhehic,

Td Fo4 dH9S FFHHANE A (First Responders) et WAL AL&x17) o] EASIE AlvE] QoA 3
Py 7]E Ao gy, dA T SgTEerdwe] x7pd(Separated Network) 02 FEHE I HEe] FFobd
Tk W s @9kl 28Ha e F dds g, B3 LIER 9 &R Alof dlolE Myl ¢
A 4k Alojg 3l E4 §le "ol T4 AYe] 8FEoZ oE 8 AYS $AF oz s,

AE 2de etgy} o]=(Antenna Gain)ollAl 7 Z&2A (Pathloss), &9 # oY (Shadowing), Lglal ad #Ho|d

(Fast Fading)S& AlAtste], 2 (10)3 o] ?L*é k.

G = AntennaGain — PathLoss — Shadowing — FastFading (10)

olw] 3GPP TR 36.837 o A|A|¥ eNB AAAE AF&A}o| Rural Macro E¥& PathLoss EEZ AFgglom 2
(1) = 2},
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[0078]
[0079]

[0080]

[0081]

[0082]

[0083]
[0084]

S=54 10-2210066

PL = 69.55 + 26.16 logyo(f) = 26.16 log,o (D) + [44.9 = 6.55 log,,(Dy))] log,o (L)

~4.78(log, o (f ))‘ + 18.33 log,o (f) — 40.94 (11)

A7IA L & 7IAFH AR A", & FIE5E JdEY, D, £ ZIATY gEHY FolE eI
Shadowing =212 Log-normal Distribution (Mean: O dB, St. Dev.: 6 dB) ®®S& %83}, Fast Fading =&
o= mPC ¢ 7% Winner II (D1-Rural Macro)S A-&3}H, LTE-R ¢ 7% Winner II (D2a-Rural Macro) =2
S 483,

Al E#old 3o okx A3l LTE Prioritization Gates 22 & wE Y IS w3t Al EH oA
ol A Egy LTE-R ¢ €x} Ao "lo]E]¢} PS-LTE 9] Voice Call &S 74 3%th, oju] LTE-R 9 &
2 Aol dlolEE A} oFAFk % g3} Aojo] BFaird oz QCI Priority 7} PS-LTE Voice Call Xt} =4
BAEojof gt} oju] LTE-R €=} Alo] dlolE]e] 79 ARP Z}&}v|E 5 Preemption Capability & Yes =M
e 8 A, g Au[ 2] DS AR 4 9o, Preemption Vulnerability ¥ No 24 Uh& XH]x
7F LTE-R &4 Ao} vlelHol &3e 2AgdS el o= glvk. whwdo] PS-LTE Voice Call o] 7Z-- ARP a}2hv]H
% Preemption Capability + Yes 24 Adgdd HQ A, & AMH|xe PSS AFEE & 9lon,
Preemption Vulnerability = Yes 2% $-A<E$7F ¢ % Av] 27} PS-LTE Voice Call o &9dd A4S
§7bssth. wEbA] LTE QoS dxfell Al ARP Ttebu|ElE F8 Au2= (Ed 2d) ko] 4¢9E 33 + 4l
th QCT o A9 Al 1 golM Agd PS-LTE, LTE-R 3 LTE-M ol Aojd QCI o wheh Auj 3+ 945915
AAS] LTE-R EaF Alo] "ol ¢ QCI Priority + 1 &, PS-LTE Voice Call ¢ QCI Priority & 2 & X953
ATt

otol Al At LTE Prioritization Gates E2 F 3 WA Access Priority ‘474] ]/‘1‘“ tiufo] 2o FAF
upe} AL-g-z}e] Access Class & $AFHE /RS, Fd AT B9 8% AFEAe 1 gle] %—g«
oA A}EARFS 317517 uﬁ—rﬂ] FZO A AFRA9} H]FFOkA AL LALE %L—Lro}—; Access Priority A<l A
Barring & _LE%O}X] F=rd. 5 WA Adimission Priority @AM E QCI ¢ €8] ARP & A}E-5}o] "HE—Or
EPS Bearer A4 T 7']7‘401]”& Hojst |, At EPS Bearer 7F AA®E 3, 97 dlo]gr} ALEE FFoE
Packet Fowarding $A&9ldlE #Bolsbx] &=}, LIE Prioritization Gates Ed 2o w& 29 d4dS 1

Aol A MR Al (Access Priority) ® 7 ®A @Al(Adimission Priority)9] &-8& 74t waba A
WA &7 (Scheduling Priority)Q] QCI I&ulEE A &3sled, o]n] AWAE EPS Bearer & F3l AFEAI2] Ex
o Aol FAPgHoz #Aqste], AAE F 29 o] LTE-R ¢ dA Alo] dHolele} PS-LTE 2] Voice Call oA
Service(Traffic Model)ol] w& QCI Priority & %83},

=l
=4

o 12

Ir g

<3i¥ 2>
ARP
Traffic Model | prooin | Preempse | QT QC1 Priority
Capabnlity Velnerabulity
LTER | SAMOIOIE |  Yes No '
PS-LTE Voice call Yes Yes 1 2

SLS (System Level Simulation) 21 ©]83%F 415 B384 PS-LTE ¢} LTE-R S d3olA nPC & X3 &
o, PS-LTE A}&%}, LTE-R A}&2F 2 mPC AF&4A¢] UE Average Throughput, UE Received SINR, UE Rx
Interference AleS Hlu % #X3ch, A4S 913 gdebvgeE X 3 3 ¢},
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[0086]
[0088]

[0089]

[0090]
[0091]

[0092]

[0093]
[0094]

[0095]

S=54 10-2210066

<3 3>
Parameters Values
Carrier Frequency 723 MHz
System Bandwidth, No. of PRIIs 10 MHz uplink, 30 PRIis

21 Sectors (1-tier, 7 Sites)
[Only 1 lnner Sectors in the ROI|

Maximum 2 eNBs'Secior
beside the Railway

No. of PS-LTE eNBs

No.of LTE-R eNBs

PS-LTE eNBs : 4 km

S D LTE-R eNBs : 1 km

No. of mPCs 21 mPCs/Inner Sectorsin the ROI

mPC Mobility Pattern, Spead mPC Random Walking Model, 3kin/h

mPC UEs : 4mPT
No. of UEs/Sector PS-LTEUEs: 8
LTE-R UE : 1 (Control Signal)

UE Mobility LTE-R UE : 230 knvh

Max Tx Power: 23 dBm
Noise Figure | 9 di3

UE RF Parameters

Pathloss Model Rural Macro (3GPP TR 36.837)
Log-normal Distribution

p— (Mean : 0 dB, St. Dev. ; 6 dB)

mPC . Winner 11 (D1-Rural Macro)
Fast Fading LTE-R : Winner 11 (D2a-Rural Macro)
MCS MCS 0 ~ MCS 28
Transmession Modes SISO(Ix1)
Thermal Noise Density 174 dBm/Hz
Scheduling Proportional Falr Traffic

oy
a

e B oo O AAdel mE Aga BF AP A5 tehle aeselt,

8
A2 Hit A2 (UE Average Throughput) A% TB(Transport Block)<S ©o]&3&Fe] &helst 4= git}. A (1
2)+ UE Average Throughput & AAF 218 yepiT),

TBirg-rue + TBps-ireve + TBmpcur
Mbps

UEgpyeran Average Throughput = Accounted,, + TTI Time ()

o37]4 TBLTE-R UE & LTE-R AM&#}e] TB & uEfulal, TBPS-LTE UE = PS-LTE AM&xte] TB & utepdict.
w3k, TBmPC UEE mPC AFEAFS] TB & YelWith. UEOverall Average Throughput & 34+ LTE-R AF&21e] A%
S 3233 AA Throughput & HzkS AAsth. 4] (13)& PS-LTE AF&-A}¢] UEPS-LTE Average Throughput
o] AL YEbE 2 (14)E mPC AF&AFe] UEmPC Average Throughput ¢ A4S eI,

TBPS—LTE UVE
Accountedyrys * TTI_Time

UEps_ g Average Throughput = Mbps

(13)

T'Bmpc ve
- Mbps
Accountedyys *» TTI Time (14)

UE,,pc Average Throughput =

ol UEPS-LTE Average Throughput & PS-LTE A}&-AF9te] Throughput %k AlAFelY |, UEmPC  Average
Throughput & mPC AF&AF7+e] Throughput kS AAFETEH,

= 82 PS-LTE ¢} LTE-R F3AFstoll A, mPC wjx]3}ollA] UE Average Throughput A%< HolH, x 2 UE
Average Throughput < Mbps & X3 gPom, v & CDF & e, Overall UE Average Throughtput < PS-
LTE AF&2F, mPC AR&AF B LTE-R AR&AFS] Hts Algtete], &4 ddow 78t PS-LTE UE Average
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[0096]

[0097]

[0098]

[0099]
[0101]

[0102]

[0103]

[0104]

[0105]
[0107]

[0108]

S=54 10-2210066

Throughtput & PS-LTE AF&AF9+e] Throughput < AlAFS}e]

w7kl Ao g ®7|3%0F. mPC UE Average Throughtput & mPC AF&AF9HE] Throughput & AlAMEe], dpakA
AXow {73}

PS-LTE Coverage W WA HX9o] 9= PS-LTE AF&AFe} vt | mPC AF &L= nPC Ao X8y Bt &
<2 Throughput AH|2=E& AFL7] wie] CDF A koA mPC AF-8-A-2] UE Average Throughput #ke] PS-LTE
AFg-219] Average Throughput ZF BT A vepdoh. E 404 LTE-R AF&AFS E338}= Overall UE Average
Throughput < CDF 50%°14 °F 6.09 Mbps #t< 7F<Ith. gk CDF 50%°) 41 mPC AR8-2k2] UE Average Throughput
£ °F 7.12 Mbps ©]™, PS-LTE AF&#}9] UE Average Throughput & F 0.52 Mbps & mPC AF&2Fe} 2F 6.6 Mbps
o] ztolE FR1% 4 Urt.

<3 4>
UE Average Throughput [Mbps)

CDF PS-LTE UE mPC UE Overall UE

10% 0.03 4.19 0.26

50% 0.52 7.12 | 6.09

90% 3.22 10.47 10.02
T 9v 2 e o AAde] wE AREAE 41 SINR e S YERlE 2ol
= 9% PS-LTE ¢} LTE-R 5333} 1 mPC H x| 3}ol| 4] UE Received SINR A&& P_Olﬂl, x %< UE Received
SINR & B 2 mddon, vy %% 2 yeldit). Overall UE Received SINR & PS-LTE AF&%}, mPC AR&A}

9 LTE-R /\]-31}/] B& ALske, 74%’—\‘4 Ao w 7%t PS-LTE UE Received SINR & PS-LTE AR&=#Fnk
°] SINR & ALkete], Wbl Mo 7]tk mPC UE Received SINR & mPC AR&2FWHE] SINR & AlAbsto,
s} 2 A NH o2 w78},

pud

PS-LTE Coverage W WA #XFo] Q= PS-LTE AF&AFe}l ¥lnLste] | mPC AF&Ab= mPC &40 X8l HT}
Signal Power & AlFW7] wlFo] CDF A F3tlA mPC UE Received SINR %te] PS-LTE /\]-*9—1}9] UE Received
SINR #k ®} @A vebdo. 1 504 LTE-R AF8AE ¥338H= Overall UE Received SINR 2 CDF 50% A <F
-3.18 dB #= 7FXIth. =3k CDF 50%1 4] mPC AF8-%2F2] UE Received SINR = ¢F -0.77 dB ©]™, PS-LTE A}-&-%}
9] UE Received SINR 2 ¢F -9.91 dB & mPC A}&AF} F 9.14 dB &] #Fo]E &1k 4= Ur).

<3 5>
UE Received SINR [dB)
CDF PS-LTE UE mPC UE Overall UE
10% -24.03 -15.18 -18.38
50% -9.91 -0.77 -3.18
90% 6.85 15.24 13.99
= 10

w ool 9 Aol b A4 £ A %S e oot
C

X] o] A x Interference ds= °|lW, x = X
v X}l A4 UE Rx I f eSS HolH %2 E R

% 10& PS-LTE ¢} LTE-R %—7}3*&%011*1,
Fdgloy, vy & (DF & Yerdt}. Overall UE Rx Interference += PS-LTE A&

Interference & dBm &=
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[0109]

[0110]

[0111]
[0112]

[0114]

[0115]

[0116]

S=54l 10-2210066

b, mPC A2 2 LTE-R AF8AFe] HAS AAtste], He&d dxdez x7)sc}. PS-LTE UE Rx Interference
£ PS-LTE AF8A9te] Interference & AlAbshe], @Wzba MM o= 3x7|gktt. mPC UE Rx Interference & mPC
AFEAREe] Interference & Altsle], gk AX oz g7,

PS-LTE Coverage W YAl X% o] di= PS-LTE AF&-AFe} w]aLsle] | mPC AF&2F= mPC Ao $1x8hH A =2 o}
2 TFY eNB ZFHEO Interference RS #s}7] dwiito] CDF A F3tollA] wPC AREAFS] UE Rx
Interference ko] PS-LTE AF&#}9] UE Rx Interference 3t Bt WA yebdth. & 6914 LTER AMEAE X
3}3l= Overall UE Rx Interference £ CDF 50%°ll A <F -76.92 dBm #t=S 7FAt}k. W3 CDF 50%l 4 mPC AF-&-AF
9] UE Rx Interference == ¢F -83.24 dBm ©|¥, PS-LTE A}F&%}9] UE Rx Interference &+ ¢F -75.57 dBm o2
mPC AR8-2ke} F 7.67 dBm o] ApolE Q1T S Sl

<33} 6>
UE Rx Interference [dBm)
CDF PS-LTE UE mPC UE Overall UE
10% -84.53 -93.42 -87.54
50% -75.57 -83.24 -76.92
90% -65,05 -70.01 -65.72

mPC AF&AF= mPC ZA4 o] 91X38k B} =& Throughput AJH]2~ 2 Signal Power & A|&W7] wjio] CDF A
F3roll Al mPC AFE&AF2] UE Average Throughput % UE Received SINR %}'0] PS-LTE AFgxF ®Ht} E=A vehdo),
3 pPC AFEAFE A& T2 279 eNB 2HE 9 Interference %S #ldt7] wj&o] CDF A F7roll A mPC A}
g2to] UE Rx Interference #t©] PS-LTE A}&%}¢] UE Rx Interference %k Bo}h g Yepdth, d2dow 2
Ao M= PS-LTE <F LTE-R 53 A3l mPC & viX|3}aL, LTE Prioritization Gates =29 AMH]~ 7+ $-
Aol A& AU 2 E AASY, PS-LTE AF8AF 2 mPC AF&AF2] UE Average Throughput, UE Received
SINR 2 UE Rx Interference & A|~®l #HH Al E#HolAS B3] 7A=s9).

olgel ] MwE FHE st=do] PHeL, ATEde] THRL, W/EE Fsgol FHLL W ATEgo]
Sqane zfez AN + At A o, ANAmAd 49H 24 Y FHase, dF wel, Tz

AA, ZEEZ2, ALU(arithmetic logic unit), ©lAE A& ZZAA(digital signal processor), "}o]zA =7
€, FPA(field programmable array), PLU(programmable logic unit), WlO|IARZEIZAAN, HE+= HH

(instruction)& AW3har @& + gl b ofwd Fsh gol, sht oldel Mg AFY E= 55 5%
AFEE olgatel THY 4 k. A ANE 2F AAOS) L A7) £ AR AolA FAu e 6}4 o1%

o] AZES o] of Al —’Fﬁﬁﬂ g AT, ES, AP FH = AZEo]e] A §Hale, HolEE
A2, AL, 2%, A g = k. olEle HelE Hste, A FA = Ut AREEE o=
AgE AT AR, Y vlsiordA B AXS R A=, A ZAAE B el Ay 84
(processing element) Z/EE E5 F382] Ay 245 ¥ = JS5S & F Ay, o= 59, A AH
T 8 N ZEAA e st ZRAAN B e FEEHE T

(parallel processor)®} 2, W& A2 4 (processing configuration)®= 7}&38}c}.

¥
oz
X
o
4 @

AT EYOE AFE ZZ 19 (computer program), iE(code), W& (instruction), =& o5 T s o349
23S 23 F gon, dste "2 FASEE AP AXE FAFIAY SH™eR e AFHoem
(collectively) ¥ A& HHT ¢ 9}, /‘ME"ﬂCﬂ U/5E= dolee=, A A 9ste sAEAY

A GAd Wy e deolHE AlFsty] Hste], A" f3e VA, T8 (component), ®E| A A, 7
A (virtual equipment), AFE A& vfA] == X A3 embody)E 4= YTk, X

2 AAE HFEH Alzg Aol EatEojA, Baky Wos AFEHAY AdE FE vk £ZEde] B dle]
B 3ty o4y AFH #5 7 715 WA

ol
AAlefel mE WS gdd A FEs Fote] F¥E ¢ de zEad HY dy

fu
-
r_@‘
i)
2
ol
=
)
&)



[0117]

[0118]

S=50 10-2210066

= 7bs wiAlel 7152 Ak, 7] AFE 8E ke wiAE 2208 WY, dold 3, dHolH X &
S dEow T et xS 5 9l 71 wAel 715 ROy gEe ArdE fldte] 583
AAEI Y AEelAY HFEH A ELO] Il Al FAHo AME THed Ad = Ao, HAFH #
= 7k 712 wiAe] deE st= txzm, 2Ry tjaa 9@ 2] geolZel 28 7] whA| (magnetic media),

CD-ROM, DVD&} 22 3715 A (optical media), ZFEZA YA (floptical disk)$t &2 A7]-%F wjA
A=)

(magneto-optical media), 2 & (ROM), F|RAMD, ZA W= T3 S T2 WHS st Y3
5 53] 7449 st=do] A7 2dEvr. 22O gEe oo Agded o wrEoAE Ay g
ZIAle] mEERE ol QIHEZYH F& AREEA FASFEC oA AdE F e a7 ol I=E
BA =

o] dm Zol HAAldEo] HF ghgE Axeer T o3 AWEHAo Y, T ikl T4 AAE Tt
A AEH AAr)e] VAREYH s 4 2 wyo] sissith. CdE o, AW VleEEe] Adyd Wi
e SAR FIHAY, 9/Es AWE AAY, 72, FX, 2 T FAAsLxEe AdE WY e
HZ 23 v 2FEAY, b8 FAH8AS 5 755 st diXEAY AFEdee Hdsk dar 9
2 Q.

aJgER, g FdE, e AAdE 2 ST 7453 AEE FEste S THA AY &
o
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EH
=30
/ Application ’
e v, &
4 MME S-GW (CP) P-GW ( CP}Chargmg P
S T #
r I.:lj [H ““ [.J'_lu .
o
/ Vittualized Control P
/ Plane SDN Controller

i P\ N ’

i _—Rﬂ_,ﬂ f},}
f{ \'\ .
{ o _PDN/ -
! 5 - )

/ B mj >| | Internet %
L ,...-'.i_ o TR e B
a*‘m"_:r S — LTE-F eNB
.x"/l.j 5 ,..---l.-—-": . s
o § Mobile Personal Coll ™. PS-LTE ahB

AL ] \ fosLTE ehe ] |\]] o '{f“

F e R Conlent AR, gw N Moaik
r'/ + L ey o ) e _Seme A R
L - B Ik= = i
[ mPeinFie £ dommusicationsety . | o |
o [Brigade “5‘@- ey A 1‘-[1 A= *m},_,----’ \ LTE-R UE
/ C‘ammlfné];silon mMPE in Drc:l'ﬁ&I ll]] I.l" &gﬁ) E]l
d (O wmpc [y i R . | Ps-LiE ue
L s VS B
t Cal Dutag \‘” k] —

Vo, by, Disaster T_ 7 mag UE

W Ammbflilz‘;rlte o i Backnaul Link
\.‘\ T - - = 1
e — focess Link
h"mq_.— 2 -
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k1

)

¥-Coordinate

S=54 10-2210066

-268.65

&
—268 BhaE

&3
—268 665

Starting Point

-268.675

Ending Point

-268.685

-103.928 -103.924 -103.92
¥-coordinate

-268.693 : '
-103.936 -103.932
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1 Foreach B3 jSB
2. Intialization
31 Intialize parameters (i, SINR_threshold, cellEdgeUE, cellCenterUE,
LTE RUE, PS UE, mPC UE, HIl).
Step 1. Conlext-Informalion Colleclion
Exchange the context-information between UE and BS
Count the number of call edge users based on SINR thrashold.
for gach UE uEU do
Chack SINRu, j < SINR_thresholdu, |
uedge = uedge +1
100 end for
11: Users (PS=LTE UE, LTE=R UE, mPC UE) are classified based on Prigirty.
127 Step 2. User Association and Resouce Allocation

13 for each UE u=lU do

Bex Tl L e

14 Estimate PLu, j and select BS | that maximize and associate user u with it.

15 Allocate maximum power transmission 0 Users,

16 it SINRLTE-R, | < SINR_thresholdLTE-R, |

17: Use distance-based power conlrol sheme for users 1o meet LTE-R UE SINR,
18: end if

1% Dynamically adiust R8s during the RBs allocation for mPC usar,

200 end for

21 Caculate the load on each BS |,

22 Compute Throughput, Received SINR, and Inferference on each UE u, respactivaly.
23 =il

24 Step 3. SDN-baged eiCIC Application

25 while HIl =0

26 for each MEB in 1st=tier do

27: UUse optimum ABS ratio to accordingly transmit ABS.
28: Plan offloaded users’ u in mPC during ABS.

29 end for

3¢ end while
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