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Channel Variation Tracking based Effective Preferred BS Selection
Scheme of Idle Mode Mobile device for Mobile WiMAX System

Kang Gyu Lee' - Hee Yong Youn™

ABSTRACT

In the wireless communication systems, the power consumption of a mobile device is very important issue due to its battery
limitations. Hence most of the standards for wireless networks including a mobile WIMAX system are supporting their own power saving
mode in way that a mobile device is able to reduce its energy usage while in the mode. However, those standards just define the
arrangement of special time intervals, called a paging listening interval, during which the device needs to receive the paging-related
control messages, and they do not specify how to effectively reduce the power in many different network environments. This means the
amount of power spent by the device is very dependent on the implementations of individual device-vendors, and undesirable paging loss
may happen according to the channel conditions. To reduce unnecessary power usage and the risk of paging loss, this paper proposes the
effective frequency/BS selection algorithm applicable to a mobile device operating in the power saving mode, which serves the device with
better BS based on the tracking for channel variation. This algorithm consists of the channel estimation phase during each paging
listening interval, the tracking phase for the measured results, the frequency reselection phase based on the tracking activity, and the
preferred BS reselection phase. Thus the proposed method can improve the paging performance while the device is moving in the network.
Also the simulation result shows that the presented scheme is superior to other candidates in energy efficiency due to the
channel-adaptive frequency/BS selection.
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AEEFD] gt Ao A Do) AE7|AIE dH
31 F718 ¥5E] feME AEEde] 5T A9R
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ANzt Rt S AEFde ofF A AT o
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A 7)1 ¥ dde] FA He EYI B4 E 1
of AYF AR AIUNE EFHHoR Y@ A
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3 HAMe HE7|NFE ALEsE FAHLE o|FoA 3
o B dugdFe oy #HE B FFR=AN FF
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Al sz, AgHoz g Fiys gdARPZE FYP5A o
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T e AEdERAEE FA435A47] (RSS], Received Signal
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o, gfHoR woly £4& sy AF Wke] 49
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2. Related Work

IEEE 802.16 [1-3] € 7|¥te2 A7l Mobile WiMAX
Aadle gdo A a3AQd olFAHE sy 8 W=
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7NAFE FE 7NAF AARRE EFst= dlojy A
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(Downlink Channel Descriptor) WA A& w46ty g
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T2 AR oy uAAE 48k HOHA Ao
HARE 44 & £ e d4 4287 B8,
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3. Mobile WIMAX &%t 7§12

IEEE 802.16e€ 7|4t 2 &}= Mobile WIMAXA] 2 &lo]]
A, g2e A Adz, 79, B2 2 9F 283 QoS
#d & g2s7] fsl Aul2 712 F(Serving BS, ©]
g SBS)e2 dESA AYAEA (Network Entry, ©l3
NE)E F38sfoF @t o] 3L F3) 92 T HEY
3o g A2d FRE Y5 = glen, GLde o] NE
a7t gh5d AA ol FHEH fFFEER o] Fed
FFEEY FHL AR d7 $44lo] BAsA g &
BollA gEe] o] ALEE Folm 7| Fe 2 F4
7171 9@ Aot fFEEE 536 dd(ldle Mode
Mobile Station, IMMS)= #H4ile] d3& AHofslr] 94, v
AHTD B¢ 29 FHLA YY T AAE v|TA 3}
AZ 5 3, AMgaE d7l 4400 asd AAER A
7l FRLAES A 248 =8 IMMSE 337
dA YENIS 8% 3H57] 98] Aol vlAxE &
A3t 4ol wel HXAANE AR B HoMe
Mobile WIMAXA| ~€le]A NE #3<& E33 FFR=E 5
25 71#%

3.1 @ Zd(Network Entry, NE) ZA}

71X 5& DCD (Downlink Channel Descriptor), DL-
MAP (Downlink MAP), UCD (Uplink Channel Descriptor)
9 UL-MAP (Uplink MAP) 58] wWuAlA & F3) oug
A28l AHE ZFech oledh AlAY] HBE ngog o
T 54 VAT dig suE 2 9ud 57|18 F5sin
9, 0% % 553 #dd A vAxE aFdgd ¥ o8
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3 22 AHAE fs B2F QoS ARE AT o 2
7] AagdME ol g 4] F4& NEAAE stv, a3
ddo] NEAAE AT g48d 71AFE SBS(Serving
BS)gt ¥t ©@oo] FYHA Auj2E AFTEL7] #d TR
g SBS9ke] NEAAE o3t 2o] 745 3ot

3.1.1 Ranging

g4 die sF dzo] gud oy, $AUHE 2
ZA, a8 Fig LIAG 2L PHE SIe A
ojch, =7 o] #AFE T T EEE MAC address
22 Al Adatg SBSelAl Hgdc

3.1.2 Basic Capability Negotiation

SEYd dAae ATEHY ddA HA o|Fel FHHY
3 923 SBS/F Mz 7184 $8HE sty ¥
ste Aot o] HAAM udEHE FTHAHEE T
Hd AFAHA7], AY 7 ¥z R B2, 94
% %32 & ERIHARQ E MIMO #d Ax IFH

52 ¥

3.1.3 Registration

$284E 4249 Y B2 o F AZERL A
FTHOR o|Fojzl o|Fol, #F ddo] SBSAA A&
5E3 FAHo|dh o #}AE F3 IP version, ARQ A
gef, Yooy N9y, APAGRE APy T3} 22
AHEo] g} SBSAlolo] AAE

3.1.4 Service Provisioning

AHEAM A AlFE Mulag dPAAGE FEEAE 98
3 oo giste], A HF F4 AUl AE HE QoS
#d 94& A F= AHold o] AR E HFTHLR
g2 olF, @ SR A F4e A% P §53
AL 359, 4714 JYsHe P 5442 Qe =22
EZoA Ao AAE F3 o] Foizih

32 #FZE(de Mode) HAt

Mobile WIMAX TZ°lA s, 19 @2 9 SBS7t fr
22 A4s7] A8 2 2H distd AL 71&3
T A @k wHN, FHFEERY Y ddF 212
22 2 JAF AxAe] 78 et g+ Ao 29
U, 433 AT F AR A9 w@o] 2SR g
A% ¢2 2 7IAFo] FFRERY IAYE A3t FH
7t drd oz g AY zdold. ot FHNME K&
Re29 FYAAo] duiA BAs= F+(MS Initiated
Idle Mode)¢t 7]A=el 2afA 2A(BS Initiated Idle Mode)
e Mol diste] xR @t

3.3. Idle Mode Characteristic Pattern
oM AFE FHEE ZJQAEARE T dTe 7|AFe

28E #A2¥ Paging informationg 539, 2 AR=
A2 A d¥l(power saving pattern)o] g0 3t 7]
Z)Zo| A FsHE Paging information2 <F 1>& FHZE§ch

FrRE=dM APt e 7 (Paging Listen
Interval, PLI)3} ©®] #3 37t (Paging Unavailable Interval,
PUDez2 FA4HE Aol EAott (¥ 3)2 Paging
Cycleo] 1024 T lo]i Paging Offsete] 10 Z# o]
PLI 27]7} 5 ZHdez F4€ AYEG ey 4 B
dFch =%, £412 7 PLIS AlF ZHYE 47 Y&
oA A Woltt

Nframe % Paing Cycle = Paging Offset (1)

(28 M= FFRERS 9 HAHDREG-REQ/
DREG-CMDa3H)7t g5 olF, 419 2siA R WA
PLI7} FN = 2058914 Al#sE & BofErh (2¥ 3)9
A IMMSE PLI F#3teie} 71250278 A$s e #o)d
| A1 2 (MOB_PAG-ADV)& 2138, PUI 73X & o
g e FRdE TESAT Aoz AAFLHE
FARAY FH7AFE FAGE FFE ST

{E 1) Paging Information TLV

bits parameters meaning scope
Bit #0-15 paging cycle |Cycle in which the DREG-CMD,
paging message is RNG-RSP
transmitted within the
paging group.
Bit #16-31 | paging offset | Frame within the
cycle in which the
paging message is
transmitted.
Bit #32-47 | paging group | Identity of the paging
1D group assigned to the
MS.
Bit #48-55 paging Maximum duration in
interval frames. Must be
length between 1 and 5
frames.

DREG-REQ/CMD  MOB_PAG-ADV MOB_PAG-ADV

paging cytle (1024)

frame number
v R ¥
1024 2058 3082
v
2048

(3 3) ldle 2=0|A2| H{FeF TEe of

3.4 Ho|&(Paging) E At

Mobile WIMAXWIES| 2 E&3Q #HolH Mu|2E 9
a st ol4kel #o|A 1§ (Paging Group, PGS #eld
ot =% o]E PGE Alod7] Ad vEHI FARARA
shi} o)4te] slo]# Ao} (Paging Controller, PC)& E§
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‘}.x'f' 3} ojate 7|AFo g o] FojA Y, PCE sy o4
o] PGE Aojdtm Aol AojdtE PGHHel Ai&d
IMMSE9] HAARE #edh

PCE #AAlo] Aod= 54 IMMSE Z3A71 434
A7 ao| TAFAY 5 IMMSY A& setsia A
A%, 2 53 IMMS7H X8 A2eg ¢4dsE PGl
&3e E': NAZE F8 #elF dAAE BEdt of
% ZA1¢] MAC address7t 3t #Ho]d wAAE 413
4 IMMSE 1 dARd £39 HHd wet 3 RHZ"Q
A 2 AN AAE AEshEd, old dHe HA
Fﬂ"l"& et A gt

rlo

.I

L‘Jl

35 9%/ 2 A (Location Update) & At
Mobile WiMAX A€l IMMSe $1z178412 98 o
23 o] 47} 71EE A AF

* Paging Group Update

» Timer Update

* Power Down Update

* MAC Hash Skip Threshold Update

(28 4% IMMS7t Paging Group Update 7]l °|&
A BN HAAE Fdse dE BAFH

(2 4)9llAM MS2e Aol &3t #lo]F ZFo| PG2
ol PGleg WAs7] w&ol Paging Group Location
Update® F#8tA9k MS12 BSlelA BS22 o] &3Sl
T EFsn PGl WE3x de2® Paging Group
Location Update”]s=2] $1X 74418 F3stA] &eoh (19
4)oll A MS27F 12784 AxE Faste F MS2¢ BS3
£ RNG-REQ = A= (MS2->BS3)9} RNG-RSP A A (BS3
SMS2)E udgt}, ol g HA|BA Hate] A2A o
A Ao}F PC1L MS20A A28 Paging Information
AFdE 4 AUtk

PC1 PC2

I gy

| 3
i) () iy {i9) (g1}
é é é Bé Eé
e &
M$1 Ms2
\_ PR

(2! 4) An example of Paging Group Location Update

36 2 & ZI2l(Network Re-entry) EAt
FEREAA F2ee IMMSE 9 AAY dxE Fa

Aoz A2 AE 708 F e RER 5 E
F 9k &, 54 IMMS7F AH419) S84 FA g7l 2
QA EE PCEFE  z4le] MAC address B %
Positive traffic indicationo] £33 #Ho|A wA|x & F41%
Ae, o AAY HAAE Tl APRER EAGY. o
o AAY Axe 271K ez EFH, 3HsE 9 A
AQAxel B8 HAHsgy ¢ HAYAR7} 250tk WA
HA3d o QA Ax} (Full Optimized Network Re-entry
from idle mode)= T 7|AF] #HUA HRHow
B AN HAo] gkuEE Aoy, & HHsid ¥ A
A= 4A 3104 AF7 NE Hahe g¥ £ A4
g B8 % AR AAE s

4. Proposed Scheme

o] olME & =8| A FFEE DEe] 2
For Ade $¢ A} dndFe d@ 71EAGH

A2 71sdch =3 AE Bl o) i3
T FFRE U9 HAG dE A B
4.1 Basic Concept

#Z Mobile WIMAX AIAHELS #H1E9] HESA A
ol we} @Y FoF 2 UF FIAFE AAPG & 4
dAe olgd gd == oF FHE7 AN HEHNA
gAcA ztd LaeFE HEIF IMMSS EZAHA A
4 F3& 7|

FHECoMe dgder By PLI ¢ PUIZ 7482
Exog gt} o5 PLI ¥ PUI F3te Zele &%
IMMSE A 918k SBSell 93 AlF=Hy 1 e ZAs e
AL 1 SBSE #elste PColth. PC7t A s PLIZO|
= PLI length > 2 framese|™ PUI < 65535 frames©]th.
Auty o2 IMMS7H AHEE & & oA ARHY ¥
gk opyzl 54§ olf7l gl & PUITZIM = &332
AsE AME Fart g7 9o, IMMSe PUITR 5¢
R oA 2e FelE FASA Aot olHd FHE F
215 PUL F7telAe] gaFEae ofyds dgz £l
Aed, 25 Add Ad =& 08435 dd 2 Power-
down Al S22 dg®ch 22y, A= IMMS/E 3
7NN =E Mdstn F71E 537 fsiMe 2 PLI 3¢
Bl gM 97 A 5 AARE e AR Fo A
He 2828t (28 5% 2% A4 d& IMMS7H &
PLI 24l PBS¢He] E7185S 98] nl@4st ezt o}
U AAdre deje] A3g aH|sln e deolrh

(28 5ol Ty, Ty, Tae 4l o] =3 7} PLI
o] Az Z g vehly, did @2 0, 0y, 032 EA
g 73 Bk PBSe] B7)1E A AdYdeEc & 4
g Apstn Qo 2 =R AE oz eyd= 73
S A Q13 =(Prior-Overhead, Prior-O)77te2 #Heo|g
t} o]#] gt Prior-Q 77t FANA AFEH = o] oy
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frames

(222 5) PBSOI| LSt S718S2 2Iad PLIECH 2 AIZOlIA]
YURE Mo FARH OUXIE 2H[Sks EEXS] of

o, &2 AEALY FHo] wet o ol s £
g AL o]g @ Prior-0 F3to] HESFF 3T ©oo] 4w
ste X9 F& FolEdh Yutyoz 14 934 o
F2& IMMSt 334359 4 d5c] 94 H9E 39
Uz gonzg dAY ZHo|9Prior-0 FHE 4H|EH §
o, o] %< IMMSE PBSe 88415 FHo] AlZtel ua}
ddHez 34 WFHER 7185 A% Prior-0 73
o] 4334 &A €tk F, ¢FolA e WIBRO HH
@4 F3571 A7l (Frequency Reuse Pattern 1, FRP1)
HESY A #70A, o]F5F2A IMMSE Apale] Meg HF
PBS9| 843 Fdol mel thf PLITA A2 =
FUIPBSHE L 93] Prior-O T3He] ZolE WMAAF)
Aol 7hssitt (28 6) ol9 2 Wyl 23 PBS
stafalz el FAWF wel HAHSA Prior-O F3He] Ao]
€ ZEToEHN PBS 571859 L85 HEE 8%
o2 AMEEa Y& o8 BoFa gl

(2% 6)°1A 3g IMMSE BS29 FAFolA HEaze
2 4 A Bgo g oF¢l ue} Prior-09 ZolE 37}
A7l glew, IMMSS oleg A& 1AAA Prior-0
Zolg HEste PR F&Ho F AT FHo|
F3g A FHAFNN= HAZE Prior-0F o439
PBS(BS2)57185<8 oz HYarng Hasgsin,
A AAS} 2ol FHA AHdME &FE Prior-0% H&
Fo2H PLIY M 57185 4FEL F7H0E &+ A
€,

oj9le ¥EE tF Fu+E L vEYZ 87
A IMMSE 47 Prior-O 9ol F7}42Q e¥ds #7H8 o
agsof 3k F IMMSE B 7|AFo29 olFd g F
A Fae 47 nsof ok 2 =FdAE oy s
v eHI= Fo2AM Idle Mode Channel Reselection

rr orir

14
o
2
_('JI_
o2
=
fol
0
A
=2
i
n
ne
%
1/
i=]
lo
3
=
&
12
gg
=2

Procedure Overhead (IMCRP-O)& AoJ§tl 7|4 ALg
g Ad(Channel)olgts &&= 7159 F4 T §
g oujg 7HAd. OF Fa7t H49 EYA 87
o4 IMMSE ¢|% ¥ PBSE 4937 98 Fa+ A
£ ¥ Fart U aEY, fFFE=AA R
IMMSE #pale] 7h8 2ol e PBS F9o] A= o
A FHZNAF] ofd FaFE AMgdeA] RE2e B¥
7F diFgolth. 1 olfre BAERE wEn e PUI 73
A AAHYHZ FFAE T FE AT YEE
A= MOBNBR-ADV dlAlA & 4182 £357] (&
ojc},

Ao g HEI ARIAEL A4l Ee] AAse F4
Fog ARE &Y A Al FAED, dF HEYI
Fojdtes GBS ARRIA Fi¢ FRE wE AP
o} o)} £E dF Fu¢ UEYA FHdME IMMS7L
olF ¥ © ¥x¥ PBSE Adsty] 98 7] FAE AdA
T AEE ugoR §F FuFse FNZE FHE
gA% "9arl ook (¥ DL ouF FaF HEYa 87
o4 IMMS7F PBS 571852 98 Prior-O &l #7134
o2 IMCRP-0% 53 t3F Fis @& AEsE 98
Ho Frf

(28 Dol IMMSE HENZ AFdAte] Fa4+ FH(,
fo, f)& olv] Al wvimele] A dejgtn 7HR
(238 DolM IMMSE 0,22 EA® Prior-O F7HIA f
T E e R BS2E PBSEA AMYsdi Pog
AlE IMCRP-OTF- el A& ARIZZE AYd F3==(f;, f,
fa)oll g sF4s F2AE J7he ¥ 15 o5 PLIE 9
3 Ao Fu}4(Best Frequency)2 Adgstgon ooz
£ Prior-O(O) 7ol A= A Pzl A Aed f; 3
& 53 BS3E M E¥ PBSE ZAs 578 ¥5s5n
ek ole} o] dF FiFE IS UESNI BHd
A IMMS7F HA F3t4(Best Frequency)E A€sl7] €3
Ae A2 Fi59 gNE F48 FHsn Jig +
glojof #rh, MM oz 7|AF &AL TR 7|2ew
i+ CINR, RSSI 2 PLo] A" & glon B =FiME
AT F49 By} 7|FoZ RSSIE &43 Aot}

PG1

T
MNext channel 3 4

frames

(28 7) s Fos HIESINAM IMCRP-0E Sdll 258t
PBS7} EEE FmtsE MEsHE CHUEAS of



Mobile WIMAXAIAZIOIM MHESE HSFH

AR E (Normal Operational Mode) oA F&ste ©
e SBSZHH #45E MOB_NBR-ADV ®A|A & %3
8 7N TEY ARE 4 5 Uk (2¥ 8L R
EdlA SR ©2o] d=on HAE T3 SBSERH
T} Target BS (TBS)Z o] 3l EgS Yehdo

(29 8)9 st Y=o AME do] HAEEZ ¥
Ng olEH22 o]Fgel w& BSl(current SBS)9| &%
AE FH9 ¥FE Jehn, FAFHL 929 TBSEA
73 ¥ BS29 stAE FHe WES sy, Ty AlAel
A BSle] A4% MOB_NBR-ADV wWA|Ad& BS2E ¥ ¢
Fule] RE 7)AZF(BSTBSNY AE7 EFH U
IR (2F 8ol dTe TAH¥E BS29 EA
A4 & x, ToA 5 E DCD 2 MOB_NBR-ADV w4 %]
%38 A5+ Scan Trigger o 93 BS1de= o2
Fo4z U2 AT Jde FE 71AFEBS2BST)
o] thg Scanningg AA3H, T A1AelA BS29 AIZF
Fo| SBSQ BS1ET 43S &9 F d=oH EAs
53 TBSS BS2Z o] Fgtt.

oj9he 22 FFEE=M FAsE IMMSE 94 I+
g ule}l o] 34 MOB_NBR-ADV WA & FA131%] &
s Agoz Qs FH JAZo] i HRE FE3
stetaty] of¢ ek 22]3, MOB_NBR-ADV #AIA|7}
g3 PLI 73l A9 sl= 2 PLI 73 §<doll= A
9E PBSERH #Holg A& FAsfok 87] WEol &)
2 IMMS7t 8 Fi54E @487 oo =3, 4944
o2 929 7], A¥iu 2 E A FH FY ol
2 ddo] A B9 FarE g4 + JAEF 74
52 g3 Ao] #Ao|t

(I8 9)& FFEEA olFFd IMMS7H 4 ZAAY
oA ugAsx £3 FaF dgoz g FHo|F &4

Mu o Rloeot

Scan trigger | A
condition

& : Scanning for Inter-freguency neighbors

(222! 8) Normal Operational ModeOllAl SHZO| Handover&
Sdote 5=

ills}

0|2S FRIES OIS S 8XC MTJ|K= MEf Lot 477
(Paging Loss)o] 24¥ + SU&& BAFE ool

(29 9)91M, IMMSE PLI F3telA MOB_NBR-ADV
JARE FAE F glon, § 43¢ FAFE AHsE)
#1% IMCRP-O 73He #4431 ¢t 7hgdich o] 1
ol +H3HAE #Ho|Y vAAE £4F 4 & Outage
level of paging message (3, #°]3 #AA ] tig Rx
Sensitivity #'¥)e vehde, 44 HF PBSAY BS19l
g3 s F49 ¥wES Yehln FAFHL T
IMMS7} o] 58 Zo2 7h3d BS29 dt3is 49 ¥
& Jehlz, #FA sEEE BSlel siT IMMSO A
MOB_NBR-ADV #A1 A& Afste AHS 7Hezich (2
4 9014, v d IMMSe F&FLE T; AlAA BS2E
PBSZ AMdsfof 3t o]& YA Ty B} &4 AlHA
BS29] F34¢l fi& A2 FHFEA Hdsis Aol
22, (28 9o E o]d PBSHY BS19 F349 £,8
T:ol ¥l X PBS ¥7185 #Ao| AHEFo2ZM #HojH &
Ag 2Yste 3¢ RAF2 . (2 9 UF F
+ HEYa 87344 H4g IMCRP-09 Hg4o] 9 F8
FA] HAFE FL dojrt

ojll, F83% AL dF FIF UHEYI FHNA
IMMS7F IMCRP-0O +7H& A &3te A3E AAs e Aol
t}. 2 o|f=IMCRP-O F#3te] HE&3 HAgdgolge #
FrEo ExHo|l MZ trade-off A 317 mjFol} F,
IMMS7} IMCRP-O% <t AFIAZE AQstes Fage dF
T Ao dste s FAL AT Pilste o
de F3L ddo] HARCA Lustes UFe A
2750, vbd IMCRP-09] 3Ao] glole oF Fag o
EYa 8730 RHEG Fo5 Ade] o3 HolY &4
& zYsA |k

4 MOB_NBR-ADV

Rx Sy
Sensitivity|

Fop Meioz Q1510 H0|R &40
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2| 2742 Mobile WIMAX #2< <2 Az 71384 2
o tF Fis dEYZ #7344 IMCRP-09 H&%
AEgAF Fysizte] #dE ¢E F e ouE s
7&He] YA ¥tk 2 2 A olg FAF FFHLS
Ad o AFzate] FHo| oEH AHE do} Aok #
E=RAE AZ7A 9Fe A&HY FFEE FIAE 4
8 A HLAHQ sPAZolPrior-O H4¥AE 7I&HAL,
o]% Aol tF Fas ENR 874 HF| PBS
Melo] #QF IMCRP-OF7te H&AIHE ZAAs= €3
gF& Atstna g

4.2 Proposed Approach

B =244 Aetss IMCRP-O H4A3 23 ¢1g
Zo| 24L& HFESAAM HolY BT A% flo]l &
2o] HPAH|E Fol&= Aotk 53], A dose] HE
93 AQAL Mela FAGES A8 dF FAS5E A
g Qe FHd me §&Ho=2 IMCRP-03&47& 2
Aste WA 23 RE

FFREdA FZsE @29 IMCRP-O 3H84%FE
ARs7] 8, B =FAA Adss B4 HF A9
€ PBSS old AMed PBSY &gz FHY WMES
48t} o]E $13] Markov chain Fejo] Fej#e] state
machine(SMmcrp) S B30 olefie] stetn]EE0l +&
grh

+N: A|gksh= State machineoll M 7 2]8l=State®] F 71

+S;: State Spacel Hol® jHA state 0 < j < N-1)

+CQPLI: PLL 73 $¢ £4% PBSY 33z F3.

* CQuower, CQurrer: QA& A2 HolE KL=
CQPLLS ¥W4. &, CQPLL < CQuper °18 S5
EE 59529 AEHe| 7t wAHt

« CQryamy: 33 ©2e] Rx Sensitivity s Yehl= 8H&
A& ZA (q, RSSI = -95dBm), °1A& CQrower <
CQumer & 7] H8) AH&dh

(2Y 1002 zletd HH4 e FFE 7l&ste AR
olt}, 714 AH(S)E B¥el FFEE AYAF S (=0)
2g A&sn, o]F CQPLL 7} CQueer ©I8F &2 7HA&
Az AYstA AejHol7t HAF FejHol AF
o 22CQPLLztel AA ZHCQPLL )RTh 453k jgk
2 j-12 ¥gsn, 23] oW j+12 ¥sd. & =%

(2! 10) mlQrst gt

FAlg MH3l= State Diagram

A 7149 FviHE Hgos
@ﬂq.

Ay 22
% 2e 5

4.2.1 ACG Registration

gao] stz st UEHAY AJATE AlAEE
=54 A (Available Channel Group) FHE dRzd|
A#@ste HAolth

4.2.2 Channel Quality Measurement

SFRE 29l% IMMSE PLLuHT Prior-Oll A A€
g PBSY #3435 FA(CQPLL)E ZA%ch o|FA 3
% CQPLL= PLI 8 AHo| IMCRP-09] H&A4FE
Ashed AHEErh

(29 1) FFRSAA olFFA IMMS7H 4 BHT
7+ PLI;y, PLI, PLL, 1A CQPLL., CQPLL, CQPLL.1& @
oy #AL nRoFEd AR (SMucre)= ©1F
#1239 CQPLI ARE wgoz Z PLIZL FEHE AH
A IMCRP-O A &%& 2R3t

L ] v
CQPUL, CQPLL COQPLL
- > - -—
o T [o T e | [5) T w
ki paging cycle - frames

(32! 11) CQPLIE &H5k= of

4.2.3 IMCRP Determination

B Az H2 PLOA %ojd CQPLIE Hlgo®
IMCRP-0 H&o2g #osts sgolch £ =g A
ots}= IMCRP-O ZA 2xeFL CQPLLE #1lshdo
PLL A A9 AeE 2AsE oy, (28 12)& AL
g dmeZd o3 Aoe Fej@elAe] F2olo.

(29 12 IMMS7t FFREdA Aol 48 Sl ¥
o g W 2AY F e Ml E Yehd Aoy, &
gdolE 7z PLIY EoA wAgc deidel7t 4 PLI £
o] wAEE ol PLLES 54 ¥ CQPLLE HiEo=z
AgHo| 2 #eksly] wjRoln, g AHE FFRE F
Sk Sp:Sx-1 WSl #elsH @, ade ezt Syl =23
W IMCRP-OZ #£&3%t}l IMCRP-O %< g AAH= 3t
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(38 12) IMCRP ZE 12|59 AExT

e F3l, ;T IMMSE o PLIYIA HAH9 PBSESS
A8 gAg FHsE A9 £ Aok (2P 1264 HZ
HEHas E59 Fa¢g F4sn 9z, A4 Ple
PLI.jol9, 8% IMMS+ CQPLLE 7] 93] PLLE< PBS
9 sFAd F22 FAAGL /AP o]¥A FRE 3
Fad F2 CQPLLIE U 24 F s =34 ok

* Condition 1) CQPLI; < CQPLI owEr

* Condition ii) CQLower < CQPLI < CQupper
+ Condition iii) CQueper < CQPLI

* Condition iv) CQPLL; < CQPLI;

* Condition v) CQPLIL.; < CQPLI

7|4, PLL, F8AHA Condition i)7} HFHH Sco}
Sx-1 Atelel shtolde] ezt EAstdet: T IMMS
£ Sx 3R Helsle], 2IMMSE IMCRP-O {42 %3l
Ad Y 3 & FPsta O SR BAdc ¢
Condition iii)7} ©& = 2%, 13 IMMSE CQPLL7F A
TAQ Aol HES BAY Az FEI Y3sdan B
o3t IMCRP-0% 4 ¢lo| Hi2 Spdej2 EFAdd vy
CQPLI7} Condition ii)& %&3t= 7, Condition iv) 2
Condition v)ZZ9] et ot-& Aee 242 S Ee Sia2
Holgtt. o, Hold el S0l Sxa%! A, 2 IMMSE
IMCRP-O& Fa#ll A'd Add #H& +38 F S22 24
3o (29 13)2 94 dF¢ IMCRP-0O 244 41 &9
&L 7% ©AElY, 9471 CQPLIxew®t CQPLIprev
£z 94 AF§ CQPLL, CQPLL. % Y& ou|E 7}
2t ojg go] MdAY IMCRP-0 A ¢1eFe 542
Aelshd daa 2o

*Prior-Oyolq Aelgl PBSY &35 FAo] 438
744 IMCRPE +3tA @go2A e Hdei
£ 24

* Prior-Ox0llA4] M elgl PBS9| slgk4lE F2e] CQuower
2t 209 IMCRPY 3¢ %3 ohg PLIPIME B
o ¢3¢ PBSE HY¥ + U= . o] IMCRP
F2e &3 IMMS7}F Cell Coverage ol A #Hjo] A&
FAsHA He uhgAsA] £ JHE Abdol A g)
o, 5ot 429 PBS HHS F=HoZH 4 ZFA%
22 FAAANA ol AE e Tt

A ZA F20A Prior-Oe 53 Add PBSY 3t
A% FAo] Mol vAXE FAE & e AEEF

Get CQPU waw
CQPUyuy o MO 3 CQPUygy
2CQ s i CQPU,
VES ‘1'55; YES MO

CQPU zag, = C S )

CQPUpagy = CQPU ypue
CQPU e

: : _~9_

§

IMCRP

(323 13) IMCRP ZHE 8 &M=

44, Condition i), o] 1ot CQPLLY W37} x)&
Aoz Astxx @¥E ¥ IMCRPE T3 #x==
Fozx we Mol BHUQEA AEHA FLE
A o] e},

4.2.4 Region Parameter Configuration

£ =704 Aeksts IMCRP-0Z2A ¢xngEFe 4A
A€ FHehH CQuomy, CQuowrr, CQurrerits F3 £
Pt WA CQuuame T @29 Rx SensitivityE 2
ot o] e sid dge] Aol dHIEE eEM ©
Yot E oy Yukd ez -100dBm ~ -95dBm
el s M 92 As fECQrewnitel 23
5 o] g o]F ViEHE WS 58 CQuowm @S 2
g

2 =EdAE CQuowemrdte ZAT JolA [11]41A4
AFE T AYEDQ F=2E4 7)vejHata Model 2
g4 (29 14)= Hata Model? g Eo)n] 4] (2)=
Hata Model& 71¥to2 Fot(MHz), S@Z/71A=x3 Az
(km)oll ;& A2EAS Yehdio

(23 1494 Pr PBSY A4$A471(dBm), GrE PBS
&4 ¢ F o]5(dB), L Z2<&E4(dB), hye 9%
9] Eol(meter), hy= PBS9] %°|(meter)E < 7] 3§t}

L = 69.55 + 26.1610g;0 (funz) — 13.82 logyo(hy) —
a(hy) + [44.9 — 6.55log;o(hy)] logyo(dkm) — K

a{hm) = (2)
[[1»1 10810 fmuz — 0.7]hy — [1.56 logyg fyu; — 0.8]
3.2[log,0(11.75h,)]? — 4.97
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Hata model -

P

| B
‘ Path Loss(L) Tvﬁ
hen

P: _‘ hb
| ¢

(38 14) Small/Large city® 9%t Hataz@o| 44

T4 (2} Hata Model oA EAA A F8& small/
large city 297 RF d4% Al2ddA AgFoz /g e
R=Pr+ Gr-L 2%H fx8 A2&ded 471 £42)
dA ahm)S Yeblls /89 4L 22t small city, large
city $74 & wtdste] fE9 o9, K& 002 7hg %)

371 74 (2) & o2 CQrxvng A dd/7)
AZ7E A2l (Degpymin )5 74 322 $59 4 9o,
2 Age g 92 Outage Distance, 3, ©2o] |73}
T A W g

Deqre-my =
Pr+GT~CQRy—MIN=69.55-26.16 1081 0(fp 1) +13.82 l0g p(hy, )+alhm)  (3)
10 44.9-6.55logp(hy)

(29 19 471 ¥4 Q2z2RH fxg 4 yior
FH CQuowmE FE3e 7/ES 4987 8 =A89
o (29 15914 d4e=2 FAY F g7 & 54 (3
SBRE @& A WS ouly, O 7|AFY YA S
YEMH AL, Prxoane A wb3 Aol ol xdo ¢x)@
IMMSE Yellz, H Powsm % 3 Pomes 247
CQuower, CQupper®ll t-&3hH= @29 $1X& v g}

(2% 15914 M A Prower, Pueper, Prx-miy & 25 2
A OPpx-miy Bl $1A8HE A2 748 old) CQuower
£ 3 Powmel|A @2l g8 A8 dFgNE FHE 9
vlahed, Addez IMMS7E A Proamy & oA Vaax
9 #xg Paging Cycle ¢ 7|AF wWioz AN
OPpx—win & °1%5 & Fol 233 PBSS stgals £4¢
Yebdth old], Vuaxe 81T UEYAZ} AYsE g2
Hd olFE£EE 9ulgtl o71A, sF IMMS7} Paging
Cycled et o] F8te HAdAZ = F4(4)9 2}

Dyax/pagingcycle = Vmax * Tpagingcyele (4)
gebd (28 1504 HAMoZ o]Fold yie Q&

CQPLIowsre] @8k ©2/71A22 A2g Yehiol, &
4 3), 4 @F |25} CQPLLowro] th$3he wha/7]

A=27 A2, Dequown, = 4 G 2ol 28T + Ank,

DCQanER . DCan—MIN . DMAX{PagingCycle (5)

A71M, 4 3), F4 @), 4 G)F o8 doz
CQuower & T8t F4 (6)22 Edo] 7Hesit)

CQrower = Pr + Gy —
{6955 + 26.16 l0g o (fusz) — 13.82l0gyo(hy) — alhy) +  (6)

[44.9 — 6.5510g4(hp)] l0g10(Deg,owen ) — K}

E=EoA A<E IMCRP-0 24 d3alFol CQuowsr
£ Taed AN AP UEYSAZ Ndes HdosS
EE 1dE olfE, dF IMMS7 &0 olFd: &
BolM ©& PLIS Prior-O73t U4PBSE7]1E 58 q
A -4
b

ml.ﬂl_um;

RZE Yoy FEF 37] Agelnt. F, 4 wRe
old AgdA PLIE FAE QL Holy &£49 9o

n2)stgich

CQurrzre 33 IMMS7} PLI £8A]H oA IMCRPS3)
< ZAs7] 8 AHgEd. (28 15994 A IMMS7}
Wi A3 FAY Alo] X 9g o] o, dTe A=
Condition i) ¥ Condition iv), Condition v)¢l] w2} #i7€
T YSHIMCRP7F +38€ #% ok o7j4 Uy A
A ALo], &, IMMS7H 5% PBSell &t CQPLIupper2t
CQPLIower® HM7sHl == A9-& IMCRP-0ZH <1y
Z9 5299 (Operating Zone, 0Z)°|2} At} CQPLIuprer
g ZAY UM FoF AL M9 PBSE MHYE
T UEF FEF IMCRP7)3|7} FolxEE AR oo}
dtal, Al U5 #xstAl IMCRP7F 8822 <lsld
2288 AYe] Y7l Q=E AAsojof ) ety
CQPLLipperE 2Rt HAoA FES =AY gL )
T F83th B =fdME 0Z& 2887 98 agts o
A NEE AHEE, o grol Smshe AL 4 (D3} 2ok

CQupper = CQrower +a (a>0) (7)

ol¢} Zo] CQurrr®t CQuowerE AATE olfrE UA
AT FFI9E Adr) A%teld, & Aod FHYY

(32! 15) CQuower X CQuerrE FEdh= W4l
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& IMCRP-O 3443 & ag4o AAsed 28 9
&2 3h7] fEolct

z714 02 IMCRP-OZA ¢1Fe FAEFAAM A
5= AeZlF setole Noj st dn o dhevE
Ne &% IMMS7H 299 ad H3FHU WA=
IMCRPE #gAoz Fis7] % 71&E ATt +
A, AeAS seteE NS A9er] s olFsA A=d
oA gte] AHeE AEAs ol dist B dw
g}, & g2d we go] o]FFA UENA A
IMMS: Fast Fading, Slow Fading % Path Loss$t 22
thokdt AddstE 48P Fast Fadinge F2 71A=
Boad ZAsHs AlBEd g AE AFHScattering)d
Ao 7)¢18ka, Slow Fadinge @23 7]12F Atolo] £
e uzy 2 Ao od 2A4s, Z2EL(Path
Loss)s ©2ts} 71X 23 Aglo] oA 2asts HEds
Haloh, ¥ =RoME FA4Y #Ad FevHE 2F
gol 2lolA AZ&Ao] 7]uhgiHata ModelE E83t3 3l
082 Slow Fading # Z2&4d 248 ¢E0h

7| NS Agte gnFol <g IMCRPHE =&
Aojs=dy AHgEch & N @& 2A 2Fse 35 &
oA IMCRPF#AIHo] AAs= A7t Siet mehA
#2 IMMS7H A& 02 olFste A%, Ngto] 3A 434
42 IMCRP-O A£3%7t ZFoj8o ©Z9 #¥e
zeHog ALE F ddh dgo] IMMS7H 52499 el
A Wes AgeME o ARHY Atk WE, F2 N
e Aess 4$ SH9YGoA IMCRPFH wx7t F7}
ez &9 IMMS7H 3% PBSERE Holxe WEoew
1£02 o3 BAA Brh we HHe PBSE AH
g & 9 A3 des Fold vEYIAY A HE
A-g Ngte Mue 2 dugdFy Ass FHAIeH
¢ £ Utk

4.3 Examples

2 Ao A Ae® IMCRP-0 2% ¢xneFe e
Agalr) 98 448 AdEL 71Ed B HdA AAs
= dg g4, 713 vEda 2 FA#d HedvEHs
<E 2>% #t.

(¥ 2> Example Parameters

BS EIRP (Py+Gr) 43dBm(BS1), 45dBm(BS2)
Center Frequency F64TMHz(BS1), 26570MHz(BS2)
Paging Cvcle D sec
MS speed Maximum 120 kmv/h

MS Rx sensitivity -O5dBm
a 6dB
N 4

431 3 d 1

o 1€ Aokg IMCRP-O 2% Z1elFol os dzo] 3
Ast A Qo] 23 Fi}4(target frequency) S AEste] Mz

1B
|'G:
Ot
4
13
o
o
0f
o
10
30l
o
n
E
Ofn
£1.
ne
jis}
ot
o
1
re
Iz
ot
>
=
Al
Iz
i
0g
re
I
s

(22 16) IMCRP-0 ZHYD2|EE S8l FLTE HESH

Metst= S

2 PBSE o|Est: AL HoFd % £ daFAN
B3 29 B3 devgE AN 2HE 7led

(2% 16)& wzo] IMCRP-0ZA &xeFdl 93 BSI
2RE BS22 o5k AN 4 B 2o HEE A
do| A Fug A Mg 23 Bt 3 PBS? BS2E
ol st E&RL HAFT (2¥ 1644 ©TE& PLLAA
Sl 2 Ag)shar, PLEAA Sy(Sx1)oll =23ted IMCRP
RS B3 Fi4 A dd ZAi,E best frequency2A A
88} 1, Prior-Os 72914 BS2E MZ¥PBSE A€t &=
g d1e wite] B duFoA AgF FHEY BV
SengE < 29 £4 @-(D& 53 7& 2= o
&3 2tk

* CQrower-psi: ~88.98 dBm

» CQupper-ps1: ~82.98 dBm

* CQuower-psz —89.75 dBm

*» CQuower-psz ~83.75 dBm

432 % 9 2

oj2i= Alekel IMCRP-O 2% Zue|Fol s, sid go]
A&Aoz 499 Yol wFe 3¢ U8F IMCRP
g gogtegs dge dg4HE Fole FHOI

(2% 17N @2& PLLAAN S22 Az PLLe
A 2 AgPeyt PLEOIA S22 AR PLIIA
Spz BA . d2eli e AT dEe] 0Z2 EAE FHY
Aoy AEHoz WEE Af, Add 2nFT o
2yad IMCRPF 3ol WAgozd d8e Julstd] &
% BS1ozRE #HolR wAxNE BAHez A
FAE BAEH.

(33 17) IMCRP-0 ZX¥YT2|EE Saff 2L28 FuTaME
AE5HR| o= S5

B o
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4.3.3 % 9 3

o 32 A|¢tE IMCRP-O 23 ¢xneg|Fe] o8 &3 o
To] AHozE 7|AFHe AGst 2A ¥Eel g
T 3 Eae Foll Bl & A5 FF] AdEHE S
4@ Ao IMCRP+32 F3l 29 PBSE A&
A st F3eln,

(28 18914 @2 PLLIA So2 Adesx, PLL
A a2n 7|1x 77t FojZo] 9§ Shadowing &
32 BS19 &gazE Fho| AsHo| AT ddo] A%
CQPLL7} Condition i)& W&AZA224 IMCRP 3¢ %
3 £, 047t MEE 3, PLElA < PBS2A BS1RG 43
% BS27F Hegse] #Ho|AE AFHoz FAFdEe IS
BoFr)

(2 18) SHAA0IM FojE0| Exste HS Al&ah
N3t PRSE Melsts S3

44 L12|F 4587t 29

2 ddAE At IMCRP-O 2% ¢x2Fg &%
o2H & F Sk o5& HrE] A% HiEdE A
Alg}, o] MM AAE 2dg o]&F H5H7 +IE
B o Aol a7

2 =89A zltskE IMCRP-0 23 ¢1gFL IMMS
2 53 SHAE YRS LHGR] BAPAME o|F
nE #HolH FETH A flo] 4EH #HlF I5&
8 aoke oot webA, A¢td LueEFo] HEd ¢
@3 HEs5A FE dde] Fe Hady] ¢ Hried
o #lo]d £43F, IMCRPF83|4& R 4353 PBSAHH
of A3 gozA HAAA PLIE HE 47F nHA
54 @), 74 9= 284 F Uk

CQPLI < CQrx-min
Ohterwise

= 1
Npy :ZPLk. PLkz{U'

k=1

M
1, 3Lt = Shpax-1
N =ZIMCRP , IMCR ={ K = Nauax
THCR? & i’ Pic 0, Ohterwise ()
. 1 CQPLI, < CQ
Nusic = Z LSIGy. LSIGy =[l]: Ohter\:ise "

k=1

Where:
M = Total number of PLIs.

l;: @d%gfgaeswﬁgewﬂwsllgtakylé at the end of
PLI

PLI,
Spui, € (S0 Sy}
Np. = Total number of paging losses.
Nivere = Total number of IMCRP trials.
Nisic = Total number of PLIs where MS is in low
signal.

Qpenaity = @Npy, + YNimcre + 0Nisic 9

T4 @A Np2 H7t53 712F F<F 2% #HolA
E49] 3golny, Nycres IMCRPE 3% 35, Niges
sl IMMSZF §7t7]ke] 2A® HA PLI ¢ 53€
CQPLI-CQPLIx7}F 7]5EX] o]3te] kAol w# 3]+E 9
vlgch wp| gl AEE Nisce 2o 439 PBS7F &
= EFsn A PBSAES FP5A RM #F @
To] FAA WEZA HE 7FHEAL AP 2§
g Aok, #4 9 F4 Q)% ol&dd AeHs} 73t
F U9 A& vgoz, dnFe A4S By A%
H7}t A o|},

24 (9)9lM w, Y, 6 ¥ ZtZ} Nei, Nmcre, Nisic 3%
o g 7tEAolH, Qrenatye ¥ 2 Fe A5HUt @&
oji, o] gro] REFE F& TS Yudth F4 (9]
AFRE = 7HEAE 9 AXALY FEA w2t gg3A §
o, Yutdog wi g stFAd vld v 2 ol
Adeg Fojrh, 1 olfE FFREAAY HolA &4
QoSell vj$ F8F Q40]7] wEo|t},

5. Performance Evaluation

2 =7dAE ABHAE f8l HE Y& FIAFE 7L
A= 2708 71AFFH o5 71A = Alo]E olFdE
92 HEgsisinh =3 At IMCRP-0Z27% €xgF9
S vlawstz] s ofefie} Zo] 7FHE 371A F7HERL
TRueke A A g

* Candidate Method #1(CM1): #Ho]4 £4do] LAgS

gt IMCRPE 33t et

* Candidate Method #2(CM2): CQPLIx < (CQpx-mix +

10dB) & ®HE3tes 7ol IMCRPE 83t et

* Candidate Method #3(CM3): CQPLLx < CQuower =

gHEshE 7 $o v IMCRPE 83 wet

£ =FdA Fdg AEdodE s FHHoz 1y
3 7 e sy 2o

* No Co-Channel Interference

o G| o] FHEe 7t Paging Cycle vt} #3292 4
A=, 59 Paging Cycle St WA %] &g

+ 99 ol & EE ZF Paging Cycle vl V89 Wl
oA Fzglz2 ZAAEY, Y Paging CycleFetol=
WA o

« 2t IMCRP&¢F &b|8he Al 2 d3ye 933
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« IMCRPE £% Ful5 A9 Ao Ao 34 Best
Frequency &.

5.1 Simulation Model
B =RdlN £33 AEdolddA ALES delvgE
<E & Fzxdh

(E 3) Simulationof AF2E mzto|e

Parameters Values
MS receiver sensitivity 95 dBm
BS EIRP(Cell#1, Cell#2) +43 dBm
Used path loss model Hata large city model
Height of buildings 8 meters
Height of MS 1 meters
Cell#1 carrier frequency (f.) 2647 MHz
Cell#2 carrier frequency (fe) 2657 MHz
Cell#l radius 556.8 meters
Cell#2 radius 555.4 meters
Cell overlap coefficient D2
Max Velocity 60 km/h
Paging cycle 1024 frames (512 sec)
Number of PLIs 2830
MS initial location @ Cell#1l 235.7 meters
a 6 dB
w/Y/o 80/3/2
Number of state (N} 5
Derived Parameters Values
CQLOWER_CELLe1 92.183 dBm
CQupPER CELL#1 86.183 dBm
CQLoWER CELL=2 92.176 dBm
CQuppER CELL=2 86.176 dBm

5.2 Simulation Result

AEdold e £ =Fo] At IMCRP-0Z2% ¢xgF
& ¥¥ste] GA AHellM AFECML, CM2, CM3 Hiol
el 593 FeluHE ez FYHUL, Z 4714
ol dighe] Qpenarty@E AHESITH

(29 19% Al¢te IMCRP-0Z24 <xelE3 CMI1, CM2,
CM3 Wy ozhRE AEFE Qpenanty g EAF ZHoloh
CM1 %4 ALAeAME vud F53d A5E B2
U gd2e ojF& et F7Hel wet 45dsit 343 F
7batch CMIAo] ol5&xe Frle] mel 2% A%
A3 BolE olfi, A AA QoA "o n&oR

2000
—+—candidate 1
2008 | —@—candidate 2
6000 —i— candidate 3 Penalty

Velocity Welocity Velocity Velocity Velocity
[o=30km/h) (0=60km/h)  (30~E0km/h) {B0km/h) (60~90km/h)

(O 19) ZH Ko e =8 MEE Qrevary

—4—candidate 3

—i— proposed
100 +— ———e

T P ——

Velocity Velocity Velocity
{3=10km/h} (10~ 20km/h) {20~30km/h)

(2% 20) CM32t HMigte ¥12|Ee| M&EE Bl

o] 5ol we} olmg PLIFIte] A W3 L 2F3te= = &
AA Aol 2AFo 2N HolH EMo] g WAk}
F23) F7187] g2o|tk, CM2 WA Awtgoz dae
olF& K FASA O Wao vl o] FIHA %
# 298 Bed, 2 oft o PAd HF g Wl
W34 IMCRPE 3371 d&o|ch old Hs A<td
IMCRP-0Z74 ¢xglFe]l A48 %47 CM3E Zd32
2 %353 4% Uz ed, 2 ofE CML, CM2
uhaof vla) #lo]y £Ao] Hu IMCRP F+33l57F A
7] qEojtk AWt o2 47tx W] B oo o|FLk
7t F4gdl wel A5EsE Bged, 2 ofe £ F
7ol et #Holl £4 2 IMCRP 334, FaA A
PLI7} A== 37t 5713171 d&elch

(29 2002 (29 19)¢ 58 ddHoz 3¢ 45S
B3l CM3 w4 g £ dmeFE vusly] 3 AEdolAd
< 3§ Aol (1Y 199 A F wao] n&eH
JME FAF A5 BYormz (Y 20)9dAE 30km/h
olgle] A&oz olfde WL AL AlBHIAS
FRsAh (2¥ 200904 G2 o] F&E7F 3km/h oA
30km/h 2 F7hgel we} IMCRP-0Z24 ¢nzldo]l 3&
g By9 o] CM3RY 45 ZAAE Jehlx 9l
CM37} #Aigtel ¢xgF 2o Adyez Y5458 29
T8 99& 33 IMMS7E fdACA PLIE A e 3
F7b B3k7] W&olgich. &, Target PBSS 34 AH
08 sl AdiHog Adiert FEsA 2§ B
A HeolA wARE FAF B4 o BREE 9o

(29 21)& Agtd 2nEFFH CM3E &8 A A
BHloldE £33 Aoy, 1L F o] A9
FAHE ASS Belm glth e, A Yedq A uA

- —&proposed

0 — - —

wvelocity Velocity velocity
(70~80km/h] (80~80km/h) (90~ 100km/h)

(3% 21) CM32t Mokl Ya|Ee| n&EA Hlw
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o de7} EHY AS B d3ngFo) 453 45S

d Aog d4add. = IMCRP-0ZA ¢ng&e 53
A3 Nat& A9stan glojs ©@2e]CQPLIowerd 7 ol

=9317] Heo] IMCRPF34 58 B 45 Fi+E

83 5 A& 7hHsAel 27] d&olt

rx H o

6.3 &

2 =FdAE gd € uF Fasrt A48 olssA
HEHI M FHFEER Fasle ddo] 5oz
2vA8L 29 F A= nYEFL Atsig. A
21T FHREER FASE o]Fd2Y AEWFE o
&3t F7I85 AR Fug AddYAPE gEFHe=
AAGozH, LHHYL Fo|HA HolF FAANFL B
A8 £ gle A9HLY HE7|AF M9 uetolg, E3§
Aoty ¢xEFL Markov Chain® 71E7dE A3l
AA /AT FATY AddurE ez, dug
& uedE 59 4848 F7ea.

2 =22 Aga dngdFol Zag FAHAHY ofg &
1YFE PAske FeviHe v Aol g d49E ¥
3k, ey EEdAdMe A4 dEYIze HE
7 BAo] £o]3 A2£4 7]uke] Hata ModelS #8319
FAY9S AU =T AgE LngFol AnHe
Z o|5% Yl F e 788 4% dAE Lsd L,
2 dueF 45 vagsisty] sl FE3 FRE4
& AAsHH e, AEHolAS T3 At FnYgFol F
iAo b3 A5Hoz $5EE RYY

G5 AT e & =%ddAM 888 Z2&4, RSSI 9
o] CINRE E#g ods 43FEF 7|EE 1T Aot
A4 38 JEAZ #AAM+E Co-Channel ZHI%¥ 9 o}
el A& He] crFAdel 7]l Addsrt wAsieg, B2
=R A o] 43 AZE&A RSSI wto g dEAEF EAL
2T ¥ £ g7 dqEoldh FHHoez gz 3
oo A ASFAE 18] FOoEN FRE=CAM B
REgo HolE EFste Hr} TZHolm AAF gny
FMEs #F A7AgA=z AYsaz o
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