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Abstract

Hybrid and Dynamic Channel Allocation for Dense Smal |-cel |
Networks in the Next Generation Mobile Communications

Ban | IHak

Advisor : Prof. ChaiYeoung Jung, Ph.D.
Department of Natural Science,
Graduate School of Chosun University

Together with the 4th industrial revolution, mobile communication is moving
into the next generation network. Internet speeds are getting faster, smart
phones are becoming more diverse, mobile data is going to grow even faster, as
it allows communication between machines and machines as well as communications
between humans and humans. Increasing mobile data traffic has always been a
problem. Many technigues have been developed and are under study to solve this
problem. One of them is small cell technology. In the environment where only the
existing macro cell was used, it was difficult to handle a large number of users
while using a limited frequency. To overcome this problem, small cells were
added to shaded areas in macro cells to improve capacity and system performance.
However, the interference problem can not be avoided because macro cells and
small cells use |imited frequencies. In particular, terminals at cell boundaries
are highly affected by interference. Macro terminals at macro cell boundaries
are affected by interference from neighboring macro cells and small cells, and
small cell terminals at the small cell boundary are strongly interfered by
surrounding small cells and macro cells.

In this paper, we propose a hybrid frequency reuse method to improve macro

cell performance while efficiently utilizing scarce freguency resources.
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Comparing the performance with existing reuse methods, it is found that the
performance of the terminals on the small cell boundary is similar but the
per formance of the terminals on the macro cell boundary is improved. In this
paper, we propose an outage boundary to reduce the interference of small cells
and improve the performance of macro users by using NBTC and WBTC. This paper is
written to improve the performance of users in an environment where existing
macro cells and small cells overlap each other. In this paper, we apply the
hybrid and dynamic frequency resource allocation method using the existing
frequency reuse method. This allowed us to improve the performance of the users
of each cell while using the existing frequency. As a result of comparison, the
proposed method improves the performance of the macro cell user and improves the
performance by increasing the resource consumption of the small cell user. The
proposed method is accessible with two perspectives. The performance of a small
cell is improved by improving the performance of a macro cell user, and the
performance of a small cell is improved by increasing the resource consumption
of a small cell with respect to the performance of a macro cell user. These two
perspectives will be used effectively in the upcoming next generation networks.
The former is an advantage of improving the performance of the macro user by
reducing the additional resources of the small cell when they are unnecessary,
and the latter can be used to fill the scarce resources of the small cells while
maintaining the performance of the macro users. This is because the liquidity

can cope in some cases in a dense environment.
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3. 5AMITH OlsS
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(Self-Optimization)E XI&&HCH. OIF 5GHME OlsS4aY%ES 2&dt= EBI(IIX
=, RRU S)2 280 228 =2 Jls2 AUSS6tH UWER/KID AAZ2 FHO =
28 o 28, MHede |I/Bx S22 sd8otES =0 & MU UES3A

28 JI=0IC0.
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B. A4 (Small Cell)

Ols&3tel S8 It 2SoHi XMelg &= A= #9s A0olet Zot=0, 6l Ko
ol £ 48t 0ldE dolls JI2Re =2 of

LSl JIXI=0l GtLtel A= =2 HHot= I IJ0 Wet i3
Z(macro), II2(pico), BE(femto) JIX= S22 REEL. A2 JIXN=2 12,
WE JIX=20 dloltd He 992 IHAdole D OICt. 3GPP(3"Generation
Partnership Project)0iAlE IR &2 EE J|X=2 S A2 J|X=22=2 &6, A
2 JIX=2 HMIBot=e €= A= A2 Fotd AULH . Small cell ForumbilAM= &2 3
JI2t &0 et Residential HEA! ) Enterprised HIZ2A, TAOILE AIZXISEH A
ot MWEZAL Y OI0I1A24dE PEot0 &t 28 IIZ 42 hot-spotOfl, &

d2 =2 AU ALRAOILE JHE0IA AFSECHIT][12]. AFEO0l &2 XFol JHH
B 24 g AE S X Hel Ole 24 2HS AASAE 2 ERO
EOLXIIl MEO0ICH. ol 2HE otJl ®la &2 JIX== Slllcte A= & Jl=
Of TLEAUACH. OlHAS A2 A2 otLY JIX=0] H2 Y9 €906t 22 A
gl diECZ 10~ 82 &2 3= gEotd, iz 220 AJ10t &0t
gast XgGolLt o120t Y& E XEo X0t 20IotH MM/ MHHIE2 JIXI=0ICH
Eet SZFAL 2 LEHEAL SHAM =282 EfE =Z)|=2 JHIH, WA=
Ao ZHEMN & 58S 2o =2 SU gdE JHALL 20

= Km

Urban/rural Dense urban Office/campus

[O8 2-3] AHHelXo g & 5=
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2. A=24 H=EE D

= S
Olciel CIOIH EcdiEo =2 <20AH Cteet SHUA 2 BHSE JtHdES A0l
Ct. =Uol=s EciE EJIE dlZat)] ol LTEAIAES =6t AE3 6I¥2H,
Ol= LTE-A &2 MHIAE X2GHALEH. O0l= 560 CHet AT HEZ Ml S0 U2
0, 562 Jl=X QRIS F2o, 8|2 #A2 AR HEES JIFEZRH Mot
20t 5G DI Solote WEE HAM, 0lF LFAIEE 2SSt AIABEZE 56 0lsS
AAIABICZ MEN BHE H0ICH A4S OHEDIIXIZ 560 XFH JI==01
ot 2 NO0IH, HEEC JIHEZM 36PPIE UL,
100G
Revolution
xﬁ) Substantial
@ ki v ain
E 10G
g Pre-5G i
5 re- (Rel 14~Rel 15)
_— 'Qﬁ'
= 1G e MNew Carmar Tioa
8 o™ LTE-A Mossive MM &
4G fRel 12-Ref 13)
100M Semall Calf Enbancemsn
LTE-A Low r..:-.:-: ,'l.lr-.f.i'f. hU_'U PTT |r.—."
(Rel.10~Rel11)
75M LTE IR WRC-15 WRC-18
{Rel 8~Rel.9) @ ViR N RequireaRD X
2010 2015 2016 2018 2020
[OE 2-5] O1SSA Il & s [14]
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AZSHES HELAZL2H AAEGHH LTE J18t2] 3GPP Rel.8/92] Home eNBLZ AIE &
O, Rel 10/110IA A240lct) HAED, 0|F JI=Z= HetNet, Rel. 120 A2 SCE
JlZ, Rel.132] LTE-LAAJI=, Rel.142] UDNC & Jlz= 2 HGIRUCH. JI&E AS4 J|=2
Rel .90l Home eNB&t JHE 22 Homogeneous & 2Z UM It SHIQIHA & 2+ 2+HS
THE AN AH A 28 2050 e 2HE oHZdHI HAZCH Ol
Rel . 10/110IM CH b HetNet AS4d AXE Jlgt
2 0% MHaz4nte g8Es Soto Al2t Soel & 2F 2R HE HZot)] {18t &
ot

Z HAIEIK} D, Rel 120lA= Small Cell Enhancementgt =M A=A Jl=0

[0 ol

ror
ogt
&
10
iz
U]
S
ro
=
pal
i
kJ
®
|'0II

J
x

® [CIC - Inter—Cell Interference Coordination® 3GPP Rel .80l H2&l= LTE 2!
M J1=0IC. Homogeneous networkEZOMIA CI&SH A=0| & AN Us
S0H A2 02 F=0 NS &olFI| s e2HsS HAIS JIs=0ICH. J1&

_>.:'

A 2 2HE2 4GO0IH A JIXI=Z &9 =E0 2o MO S FAKXISH, LTE/LTE-AZOIA
= X22EHHOIAIE H2EO JIX=)cl &6t Moettt. ICICIIsS MEdt=

XN =2 =t NFAEZ AEFEE FH6tH X2HAIXNE Soff OE JIX=10 W
2ol 0l 2S5 2HE A&s mefotd & 2t 2t E Tot=S N0 =ots

® ¢|CIC - ICIC= 1A Homogeneous network2ZO0IA 2t& M JI==2M, 0|28t &

O EHAMIIIDOL HI=Gt 22l MIDIDF A FE0l SAXICH, HetNetSHZ WA=

2 2A2 &l MIIJF AS4e &4 MIIECH 222, 2240l A=4 ZI

| A= FASHAH AAe 2tES =St 01 diZotDl ok, 3GPP Rel. 100d

Hol= LTE-AS 2tEMO JI&2 elCICIOH HOAZAJACH. IIE ICICHAMS =14

S (Resource Block) CH&I MZ CH2 Al S (Sub-Frames)E LI+ A&Edte

AlS ALESHCEH. elCICII=0= Rel 100 Z2l& ABS2t Rel 1101 H2l&E CREJI=0]
b,

xT =2

$0 0T 02

® [elCIC(Futher elCIC) - 3GPP Rel . 100l A HCISH ABSOHIA S A=0| 23X &S
Z22H29 2t& S 3ILIBHAICH, CRS(Cell Specific Reference Signal)Ql 2+&2 IIE

= QIO OIZ odiZotdl st ZHZ 3GPP Rel . 110IA & 2I&t JIHOICH 5|4 &

_']3_
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OIM ZAX &0| SAGHS CRSPIXION GIOIEIE M&6HR &= POSCH muting J1E
I BAX Mol RS XIS BHOUH L0 SHUMN 2ES HHE & A= |
§S MBECH 6],

® ABS - HetNetSHAOAM Z2X %(Aggressor cel )t 3|2 A (Vitim Cell)0lets

X
ENHE AtSot=0l, =2 2td

[

Y0AM B3 20l ol 855 SKott 3l Ao

T AR HAOIA B4 4D SAS Gl WHOoR, BXS AASO A4
& & ES (Almost Blank
M A AN
171118].
[122-6] ABSSl O
® CRE - 224 AS4H0| SET = HetNetSHEHOWA 2D ASHO MAES =
o Ct2)] =20 s2st FO+E AIEE M & ZAKXNGHA=E & 28 2HEez
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fo r=

[22 2-8] CoMP2l O
CS(Coordinated Scheduling) - & &AM SMESUHA M2 CI2 FIH
0 & 2 2182 =0l= JI=2, ICIC2 HIZBHRIGH ICIce & ¢

gtj= Bt CSOHM= ALZ A ®HRI2 HWEEHEI MEED.

2 Jl=2 0/E0t0 & FHXSE FHNSHAH A
C 2

g 0 32 S g4gst =2 (B2t 20l AIE5t0 CSE S8t 2t 2l Xotet CB
£ S8t =4 SZ0| O Z0t&ICt.

JP(Joint Processing) - & AAXNA RMS2 =4 852 A6 A Ch+=2
OI28 A4S0l 22 UI0IHE SMUA S84 = A= JI&2, MEE2=Z JT(Joint
Transmission) 2t DPS(Dynamic Point Selection)& LISO&AICH. JT= 0|8 HS0| S
AU 22 NS MEBHA 22 OH0IHE |MUA Sélolt= Jl=011d, DPS= e
Stz=2t0fl 8t JHel 40| CIOIHE &M&otl, 1 A2 SH2oZ HiE = UL,
® UiETN HA(CA) - MZ OE o i o+ tHES Stz |OA StLEel =1t

HE AMEdt= JI=2 3GPP Rel . 100 SLEHJULH, Rel . 120ME= 0| FEHA
BtsT 28 A Jl=01 AT/ FOD(Frequency Division Duplex) ODH3AZ At
TOD(Time Division Duplex) A=24& 2t Br&EI &S KNS, SF2E= (a)2d
St BHETF ZE2 QIEE S N LTERHST (HEE2 ZE6HH AFE6ts 2Al0l1
S22 =02 Y92 JtKLD A2 M HEGHH (b)HlgsXel Brsn 282 &
Of BHSIF CHSE ALOION CHE THEO! DIHUANE O 201 HIE EtESIE A S
ZEE = AL, Ol 22 AMEE = = Y0l X YW &EMHE M =St
Ct. OHXIY22 (c)2&3l BN U= S BHEN EMote HIQE BrEt Y sS
Zeote 2Aalol tHE 2t HIHSA ol BhsIE 280l UCH21]
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C. &2=4 1d A&

1. 2248 HiXl AlLt2lL

Typical Cellular Deployment HetNet Deployment

Homogeneous Network - HSHQl HERD X0 ST UHERIAZAN, SL& 4
M= OHHILE THEI S XY JIXI=E0] BIXIEHJ=sE #E0ICH. =2 H3AZ JIX=0|
2 kn2 H2 FH2 HUOILD Jtsst 2 =2ENE +80E= HHUCH 22 =t
&+ e S AI8dte 0l AE22H 210l EMSHCh. 0ldst Rx= Fhis ol
A & 2 2HE2HE DAMKICH AH & 28 2t-"0ll Tist 2HE HZot)] M =T
[25].

Heterogeneous Network - JI&0 BHXIE OH2AZ JIX =2 JAN 22 =L+E At

Sot= Uekel EHfel A=4 JIX=01 SO HiXIE UWERZIE 0I5 UWESRA

(HetNet)ct SFCH. 3GPP Rel10/110IIM A4 D=2 FHOGIH, 0l E&ot=

Jl=0l st EHE DtoIRUCH. Y222 56 HIERAWME A4S0l 2&

Z HA=24) SEE HetNet &80l S28 2A0ICH.

_2‘]_
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o3z 2 7t 7ty o3240t A4 7F 7H

HetNet2tB0A = JIZ0 U= MHAZL K= SH0 A=E JIX=01 S0 bH
A= UEHAZDOILH A28 52 FdEHeE SSYUYUA FAAE U =2
Sgs HEANZ2ZMN &M 2 S SUADle 88 &€= &= UL Olaet
HetNetOll A2l A2te] ZHEE2X= A A2t2] Helot XL A2 TOE &=2 &
H X900 BEOtXNL, 2N A=4o SHAIIL XH0lZ o, A=40 H=55
O AN 4 AN U= S0l ot ddsS 21, ASHE 2H0U JAs A=
A ALZA Y2 ASHZRH 2tEES A6 2=C0k 01248 22ME HZ IS,
LTESl ICIC ZAEHMAHE Soll =l 9= Us0 dSote 2= AISotH, oy st
AS0l & ZA UAs HLS0AH A= UE = NS EaiF) ?g Y=
NIAIGHACH. Ol LTE-ASl elCIC 2HENOE Solf =t S A A2t SF= 4

2t L0 d&ote gAals

A4 HIXI0 28 X2 HetNetOlM2l &8 2&O0ICH. TS SI SCE-PHY(Smal |
Cell Enhancements - Pysical Layer Aspects)OllAl HIIE =X O
ALl 2O0ICH26] .

_22_
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Scenario 1

Small cells Cluster

Macro cell (Outdeoor) and Small cell (Outdoor)

Backhau! link within cluster
—— Backhaul link between small cells and macro cell
Note: Users are distributed both for outdeor and indoor.

Scenario 2a

Small cells
Cluster

Macro cell (Qutdoor) and Small cell (Outdoor)

Backhaul link within cluster
—— Backhaul link between small cells and macro cell

Mote: Users are distributed both for outdoor and indoor.

Scenario 2b Scenario 3
E1
FlorfF2
B2 clemms I || ey
J \\
L2 |‘ "u
Smalzels 2
Cluster Sm
Macro cell (Qutdoor) and Small cell (Indoor) Cluster
Small cell (Indoor’
Backhaul link within cluster \ ( ) /l

—— Backhaul link between small cells and macro cell

Mote: Users are distributed both for outdoor and indoor.

Backhaul link within cluster

MNote: Users are distributed both for outdoor and indoor.

[O8 2-14] A24 HIXI AlLtel2[26]

o AlLi2I21 - 2240 S&EE X2 HIAZ24H ASH0| s2s Fo+=E 0l

g, ASHES0l A2 X
o AlLi2I22a - IHAZLE0l SEE X2, A28 ASH0| UE FIt+E M

g, ASHS0l Aol X
o AlLt2I22b - Ha=Z40l &L <Xl
o AlLtcIL3 - (24 HBCIXIDE 8ls, A=2S01 2ol X
12 ALtielLs A=24 S50 SHAHE 01F10 SHAHN S0 Us A2=4 2
SOt Rel-10/Rel-11 elCIC/CoMP2l Z <0l HloH O =Ct. Ocll s SAHAH W2
ASHE 2t S AHY HIAZ2 FH22 AHHIOIAE OI&4A/HIOIA&N #HES JHE
ot O0l2l CHE QHMHOIAE 25 HIOIM4H =S JHE S,

- 23 -
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ICIC(Extended ICIC: elCIC)
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A<
ioll

s

o

MBS

Small cell access % Small cell access Macro cell access ff Macro cell access

Macro cell access
Macro cell access

MBS

A

(@)

[O& 2-15] Splitd Shared EF

A

(a)
MBS
(b)
- 26 -
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Macro cell access
Macro cell access
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JIZ2 FRF1 FRF32] 2HIE Q! HetNetsEH WAL A=4 HIXIE dHZotJl ?oH,
FFROI E8Z¢ol Q4 2td XA ol MZUCH. JI2H2= (a)Strict FFR,
(b)soft FFR, (c)FFR-3 MEZS0| ACt. 2f LHES W2 XDt HAZ KNI MESH=E
XE0ID AR AS4 SNt ALESH= R 0ICH?29].

B+C

AxC

A+B

[O8 2-16] FFRIHAIE &8 BF
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1. FRF1(Frequency Reuse Factor1)

/&: A
Aab,c) |(a,b,0).

A B ‘c | A
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B c | A B
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2. FRF3(Frequency Reuse Factor1)

/(a c) (b c)
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[0& 3-4] FRF30IIA MUERH SUEOH CHSH Outage XE Off

FRF3= (a) 032 |M= AS4l U2 XIS MEBoE=Z, &

AS AE MEIEOl 2HHZ o
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20| 22 Outage RSOl M2ICH (b) A24 RH= AR JIN22HH 22 X
S AIBOIA OS2 JINR MU SHUS A4S UXQ T2 WIAZA IIX=
CERH HES POt 4 MPEOEZ LIEHHC
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3. FFR(Fractional Frequency Reuse)

/’/(,a,b.d) \ (b,c,d)\

abd) | (b.cd) fabd) | (becd)
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FFROIA (a) Inner X9l a2
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ot && MH0IC.
Goan @ Gors 220 H32 SM nlt MBlAGHE HARA AHlASHE 1324
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=22 AS4d SH AL LH(SDCA: Small-cell Dynamic
Channel Allocation)dt E&8 =& XISY 2 (HOCA:Hybrid and Dynamic Channel
Allocation)S HICHSHCEH.

1. SDCA(Small-cel|l Dynamic Channel Allocation)
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[H 3-5] 2t& SBS &4 e

Algorithm1 : Search Interference of SBSs

Initialize k=1--K,m=1---M, S,,,, = &,B,,; =— 10
for k=1 to K do
Calculate SINR of MUEs(SINR,, ;) in Inner

it SINR,, , < B,,, then
Seore = SBSIp
end if
end for

do transmits [Ds of SBSs information S

sort

Qutage Boundary&M HMHE ASH=S=S Z2Hol=

Eoll 22 XM= SINR2 HASCH, 01, H3AZE |XM42 SINROI B 242 Y X

olH, 2ZtHEM ANPES ot D g2 YoM G L=C0H, Ol X kE At
El =2

t=2 SHHlZ &SSt0.
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[E 3-6] 2t& SBS MIA Z1els

Algorithm?2 : Delete Interference of SBSs

Initialize k=1--Km=1---M,85 =58 -8y
for k=1 to K do

for i=1 to NV

it 9BS;, of S, in S,,,, then
Delete kth resource block of §;
end if
end for
end for

do Allocation resource block to SUEs
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Olg & RE222 LI=0 A&t

O] CapacityE S &tCt.

]
ol

, 2t2+0| CapacityE ol Gotd AsS4 X4

C,.(p.o) =BW « log, 1+ S8INR, (, ), C, (4 =BW » log, (1+ SINR, () (3-11)
Cotve.a) = Co, 0,00 T Cs ) (3-12)
2249 C o C g2 NE KS b,c2t dE MEote 22 A=d FHE2 MHES
OICH. C, e N KE b,c,dE MEote A=28 FHS2 HEEH & 0IC
MBIAGt= A2 JIXI= Mt AS4Se &2 S &0 HAZHECH
TAJ:;;Lmkamk’ Tszg;ls#kcys‘(b,c#d) (3-13)
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2. HDCA(Hybrid and Oynamic Channel Al location)
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A@)dB=—min[12(-2 )4 1.(-r<0<1) (3-14)
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NBTC(Narrow-Beam Trisector Cell)2 X = HMICl &AL THEIOI &2 60° ~70°
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WBTC(Wide-Beam Trisector Cell)Q A= NIIC| BtAF THEOl €S 100° ~120°
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[ 3-7] NBTC2 WBTC AHOIOfl OFEHIL} & Ex

Algorithm3 : Antenna selection between the NBTC and WBTC

Initialize k=1--Km=1--M,A, y=0,4, =0
Allocation K for MUEs
for m=1 to M do

Calculate SINR of MUEs(SINRYZ" and SIRN,) ')

m .,k m,k

if SINRYI'C < SINR,'?' then

Am, w = 1
Update SINR,, , = SINR,KETC
else
Am N = 1
Update SINR,, , = S[NRT{X&;TC
end if
end for

do selection Antenna NBTC or WBTC

HIIN ke XA 22, 2 WAZSMO 22 OB,

Ay oA, p2 A2 SHIF 22 NBTCD WBTCE 0= AHIAZ greX
KIAIKFOICH. 1018 1 ahS OHHILIZRE 2AMHIAZS g=CF. 0012 oY
SE 24 HHIAZS 29X 2=C)

SINR, ,= OH32 SM n0l SLHET kS ARSI SINR

LIEtU =
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SINRY = W32 | M m0l 2SI kS ASEM NBTC SHILIZE2E S SINR
SINR) 7= W22 KM mOl 2EHSI kS AISE M WBTC CHHILIZRESl SINR
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4. Al2d0ld Z1t

A. AlE2dIol&8 &3&
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“,
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W sector2
“Target cell

' “ /
Cell1 & /Cell'3
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(D8 4-1] AAg 2

ANAE 22 SAM F900 604 0IRots &0l Ys HAUM HIAZ JIX2D

A=A JIX=00 SN U= 2FS AEotUl. W22 AS40| B&Eok= ALt

@ 28ES A8ot0 ALIEE2 JIX=W 0l JIX= AM0I2l Hel RE2 1732m@l

SuburbanZZUA ds5= =4otALt. otLte 22 FSAEZ20 -4HZ F40tA
D S0 JIX=01 EMECH. A2 |RMEES & WA iEotH 2203
Azd JIX=UH0 SO0 2= JH8otRU. A=4=2 A2 =Ml &X
E ofdlth. A=2d U RS2 S48 & W A=42E otLel |ME =Hot=
& HE | XI&kd OHHILIE AlEot%

st 2= LYY =2 NBTCRHHILIQ!
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[12 4-3] FFRD} SDCA,HDCA AIAE! HHXI O

AMAE HIXIE 2% O84-20lM= FRF1ZF FRF3 AIAES BHXIOICH EHDIL 224
FMOIH, ARZE0l A=SA0l10 o0 AXUEAISO A=4 RMOICH A=8 RAE
SHAUNME HEAIGHACH. JE4-30lM= FFRIF SDCA el HDCA AIAE HHXIOICE.
Ot Z2 S2t01JF (24 |MOIH, At A4 Tl 8XEAIDE &
=

A SXOICH. 8 Inneret Outer2 L= 82 SULH.
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L8 & 4-12 AAE LOI2t0IeHE LIEHHE.
[E 4-1] AlAE Tiet0lH
Macro Cell Small Cell
Cellular Layout 3 sectors, reusel omni
Inter Cell Distance 1732m 5m(Radius)
FFR : 15W, 22W [36]
Total BS Tx Power 20mW
w/o FFR : 20W [36]
Number of UEs 30UEs(per sector) 30-150UEs(per sector)
Channel Model Suburban
Bandwidth 10MHz
Carrier Frequency 2.0GHz
MBS -> MUE : 15.3+37.6log,, D
MBS -> SUE : 15.3+37.6logy D+ L,

Pathloss[dB]

SBS -> serving SUE :

38.46+2010g,, D

SBS -> other SUE : max(15.3+37.6log;, D,
38.46+2010g,, D)+2* L,
SBS -> MUE : max(15.3+37.6log,, D. 38.46+20l0g,, D)+ L,

[37]

Din m, L, = 10dB
Small cell-Small cell : 10m

Minimum Distance SBS-SUE : 0.2m
MBS-MUE: 35m

Shadow Fading 8dB 4dB

) NBTC: 15dBi [38] )

BS antenna gain . 0dBi

WBTC: 13.45dBi [38]

1/28
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S XNSUA AISoI0,

FFROI MUEOIIHI ==& SDCA2H HDCA= & Xl CHE 2
HXE JtEXel XNS0AM 3SEot0 1/6 ALSSHCH 2l 2 AHNA 224 D)
N==2 SHXNF0A 150, IJtEX2I0A 228 AtSot, FFROI HE&X

FRF1,FRF32I OHAZJIX=2 20WE AtEStCt.
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Mean SUE SINR(dB)
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MNumber of SUEs
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Mean SUE SINR In Quter(dB)
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Mean MUE SINR(dB)
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Mean SUE SINR(dB)
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QOutage Probability of SUEs
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