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Abstract

IP (Internet Protocol)-based OFDMA (Orthogonal Frequency Division Multiple
Access) system is adopted in IEEE 802.16 standard by its great internetworking
capability with Internet and its capability to achieve high transmission rate in
multipath environment. Instead of providing fixed wireless access services, the
standard committee also aims to develop a newer version to support user mobility for
mobile communications services. Therefore, development on handoff technology,
which is the process to transfer the connectivity of mobile station from one base
station to another, is the key to achieve this objective. However, the hard handoff
process in current standard will lead to high service disruption time and make user
feel uncomfortable on service quality. This paper proposes a proactive base station
switching (PBSS) mechanism to reduce service disruption time to satisfy the quality
of service (QoS) requirement of real-time services, which is achieved by network
pre-registration, data forwarding and fast ranging. This paper also proposes an IEEE
802.16e compatible signaling procedure and a link quality-based PBSS initiation
algorithm to realize PBSS mechanism in real system. The simulation results show that
the service disruption time can be reduced by PBSS mechanism to satisfy the
requirement by real-time services; moreover, the packet loss rate can also be reduced

by preventing packets timeout.
Index Terms: IP (Internet Protocol)-based, OFDMA (Orthogonal Frequency Division

Multiple Access), handoff, PBSS(proactive base station switching), service disruption

time.

II



b ¥ SRR D L A

T E T D e 1

IR R Ay - A 1
12 72 1P 5 A2 AR ¥ Poid 4 £ HAPE B LI s 3
13 5 B985 oo 4

5= % MIP 2 A#2 OFDMA %%t i, 5

21 OFDM BB M 11 oo 5
2-2 35 5 X OFDMA £ BB M B oo eeeeeeeee s eeesse e 11
23 TLIP B % A2 OFDMA 5 5o oo 12

2% BB NAE SR e, 17

KR Y 17
32 3 LA IP i ? H TR B PRIEZ BB e 20
3-3 i ¥ AN IREMPRFEZ B N A 5 *7 4 (Proactive Base Station Switching)

I\\’
-
=
[\
@)}

4-1 TEEE 802.16€ % 522 AL 753 E AR ooooooooeoeeeeeeeeeeee oo es e 26
4-2 5§ * + IEEE 802.16e /& $u2 7 % 3% fh 3 2 o dedm 20 4 8 % 3 i ARk 2

$TF B NEE S FIBIFE R o, 35

5-1 70 B VA B SR L E T B IE 2 e 35
5-2 FEIBIFS BT I B 72 oo 38

B AR BB F e 39

0-1 FFETR I 73K Tttt 39
0-2 BB B o T e 47

SR =% L~ » B
R OBHBEET e 52

I



$- % W

a

PV ip g gud § N HET 5 (cellular telephone) & #iciz ;% ey = &
(second generation » 2G) i Lo MEFE (FHH AT &1L 18 0 (780 A PRI
B2 RS LARM o A RR PR AR P e o TR g B B F i
FEBE AT v A EF 2.5G % 3G ERHATF R ERRER - TR
&ﬁ&%%&ﬁ%@%gg§%%o

802.16 fv WIMAX r #& gt ik 12 T X FlA% k4% § 1 /1 -802.16 1% % 2 _d IEEE
W%1W£ﬂ&m#—%ﬁWMC%ﬁ$°“ﬂﬁﬁ*?&%*ﬂﬂﬁﬁ’%*
IP fefe 2 BV Rt ) B ah2sf- R N2 MEGNHRfeFES A F
B ERFY WIMAX #2 5 3G ehs 4 58 % 0 5 of A28 R85 %
ik #H Y B F AR VoIP 34 £ 7% 0 A BN 3G @ &7 2G/2.5G L #p I F o

-l FddasgmgF B G e

Fo ANEFEE A 1980 & R B A R o MBI AT TR TR
B AR EES S w PRI e d.i U RERY AR R B S5RA
g4 o ARy - REFHTHEERT DA M E N TR E LS (Advanced
Mobile Phone System, AMPS ) - Eﬁ] % > FA B~ i PR 7% ( Total Access

Communication Services, TACS ) ~ #* %% 7 # & 3% (Nordic Mobile Telephone ) °

2R (2G) 225 % (25G) eiEd m s kA 1990«&1*—9%2@ VIR
T A BLRIE N N R T - B AT B ILIT O BT KA E R
LA s W RGE R RIFDE T A R KR nﬁ.—&w"f F 3 =T W)
b RS FERFTREfeABREROH L AR DE - N FH T B &ff}é =
&0 IR 7 d 3 % 5L (Global System for Mobile Communication, GSM ) ~ #*
#cF § 124158 (Digital Advanced Mobile Phone Services, D-AMPS ) % IS-136 1“}‘:1—
# 2 5 Fg % & 3P~ (Code Division Multiple Access, CDMA ) 1S-95A & - IS &
# §_ % B Electronic Industries Association and Telecommunication Industry
Association ( EIA/TIA ) e 3 4R - 2.5G en{7# § 3H 1% 3 = f& : General Packet
Radio Service(GPRS) ~ Enhanced Data Rates for Global GSM Evolution (EDGE),
25GHE 2G L A FAFRE @Y F TS > kit ET) 3G ARG
it -



EHERERTE Sl m”ﬁaﬁn T o § 5K 1985 & B4 d ITU-T & 40 »
2GHz #g B 1 1Fenfm do i 30 % SL3HE > B4~ e &4 5 Future Public Land Mobile
Telephone System (FPLMTS) - H s ksl ;8N &
Telephone 2000 (IMT-2000) - B ITU =« 2 7 =B %
- 0B @ﬁ%lﬁﬂii)iﬁﬁﬁ% :

International Mobile
RN R SRTAC: Wi ﬂig?ljiqd'-f

Wi

W

B BB TR BB Bkl ﬁig?lsi Z 2% 7] 144Kbit/s ;
AR NRPAREHFRE BB g,;#g@@?l_@ F % & 1 384Kbit/s ;
3.0 R PR IR 0 B HCH) B0 % F i 5] 2Mbits -

=

P o @e R 52 AFRER (3G) R B A- A EEYT
FrPRFF e FZ A FREAFRET TRENE ST Y RE SRR
R A= - S A i L B < AR A S ST &
EoFVPNUEABFZAFRUNAT SFTREL P T RS mITH
FFE o BF A P L st ARV NEd AP SRIERKT I T
hpg e Rl BREFREES -

N ?H%%?E*W3G%PW%£ﬁFmi’T“W&
Foed2 v ARFEFETFEFTOCBIt B Hsi7E~ F'B%zp:f&
— B i {5 A S SUEEWIMAX 0 3G #iecs B4 T i L = £ 51 %[1]

3G ,%M)’;,ﬁvﬁﬁ:i@@?]giﬁ&’aw Paenfmde TiE R frit WiMax e 30
# 3G R - mm7FEY (radio mask) ﬁ’l;&:}f\iﬁ v WiMax -] 10 & » ¥
WiMax 437 4§ 8 7 %K SF B L Hep 4 p

WIMAX 0% - i £ 3 £.802.16> 7 11 o318 9 3.5GHz fr % * 48 <57 5GHz
A E T TR 3 2EAR R (non-line-of-sight)id 3 7 iy o & & F BED F o ihib
thae > WiMax 7 ffic | E i iE 50 = 2 ihde [f] > 3 4% & 75Mbps m?‘q‘—' By o

FAed o vREH O RRERERE LIP)E oL 25 QoS 4] 0 F¥t WiMax dn
%ﬂﬁ«l,k__fq‘-_—gmag # ;E—Fﬁwo WiMax » # 4R 5 HE 7 3 QjF%f’rE‘ﬁ?%
;‘;sﬁz@égggg‘a’—iﬁg AR R R ERRER DT ”*-%Z’?,l‘zfg’;,fﬁﬁmtj\
FREEhRRE T A A BRI DOFARRERE THRARBETI R RE P
heds v R A e UK ERT R ﬁ:_—%zmiﬁgg«o

WiMax #-i&- #H 2L &3 TR E FHERE DRY FF-7 P R 75 Wi-Fi
R P > 4 i.%%:\ 802.11a/b/g % » B*t T W3 | 2] Sk BT > BIGIEG Y
Bt TP A AR P EART T 2 1000 2 ¢ 0 Wi-Fi @i oS
11Mbps-54Mbps °

Bom 32 ApEt 3G k%% WLAN > WiMax snig %40 [2]:



1. iﬁﬁ@ﬁ%$IWMwﬁ 50 2 2 i R %@%w@,waﬁﬁ&
BRRAEETE S ARRBERS Y OWIMAX REFF: - B 3G A
BOR %¢@m4k’fi &é%‘ﬁ&fu PRI RI R FaM

B chi -~ < HhE

2. {d#FEFE I WiMax “ric Bk & R A TOM > 5 3G it
BEDOTHE R D30 R o HEARRNE > Bawrd - B EA gug o

3. BB fs- o2 ERi(lastmile)dE A PRI IFL - BARFT R ERIF U
T Wi—Fi #1825 3 B2 7 (73 DSL £ S8~ 550 g A
B WMB (- 22T F & o

4. F M PRFE D d 3t WiMax #2. Wi—Fi £ 5 { # v R ez 21

M R 3R T G s B PR o

i»*"rgl"i?‘;?é‘l; j‘Fy"‘ ) s IFE'_" llL* - lﬂ;é*/\ WIMAX :}i,{%ﬁ'ml'ﬂa‘» ! 3
%’xhﬁwWmﬂiiﬁkvﬁmﬁkwfﬁﬁkwé JEm ¥ LR T B
AREF S B o -

d o boapit o AP E o drig WiMax Fopr T @R & B e m AT
Wi-Fi ~» WiMax % #jie#-7 4p %% £ ) » £ 4 (Seamless ) % e S AR B % B -

1-2 02 1P 5 A2 RARPEY Poid 3L Paes B Rin

A ;% 4% £ (Hard Handof) s oAk B 3% 5 5 % i ch@ R M pper >
HAFELA M@ % F]'uxﬁ‘ vORTILG il (S A A B AT Qﬁiﬁﬁ’ [ ]
A jﬂ/f*ﬁ-‘iiﬁn’}" M oig N PRARNY BT o 50 T A N4 £ Heend gl o
# 3 3 < (Soft Handoff) 3 /i i a@wik%ﬁ—@ujﬁt%agzﬁﬂfﬁ
TeFoB > Bl gk £ A 0 R H A B @R o BBTOR S
ot LAY 0 PRI ARV 3] ¢ ek S F RBERA 0 B4 E T 1
®IUFE ¥ 2 & 3 ¥ (combing gain) 0 & *  %i& {7 } 4A(uplink) f@ﬁeﬁﬂ?? R
ﬁﬂﬁﬁf*\wWW7F%H%mi’ﬁJF@xiﬁ . 2 & 48(downlink)
P FlE R — B enfe SBEELG R —'F‘T viE R AL 2 T 4AT R
kP o om Rt T R R[4

aﬁﬁﬁwmmﬁ}zagﬂ’%Xmmﬁiﬂ‘” S B R
gk sz b L1 R R AR R 1 % B (heterogeneous network) i3 5 B 4
(internetworking) > T — & AR IEB- R R e = DR E R 2 (Internet
Protocol, IP) & A # [5]> @ 4rim & B Fit el ? 34 74 £ (R fEL-2 #% < > Vertical
Handoff) » = % P % & % B /2 kAL -



R AE G R R LIPS AHL ERREE R AFR
e+ B 5 Fr:%i L oo d AN L T AT M S %R F AT 2 Bk
2t(end-to-end) il R > P EATBCF AT IP ik o & A N3 SRR duk

WEERT A { £ 0 2[6]# 7] & IEEE 802.11b & % % & e ? » & * SIP & £ -
UArid A PRI BTRERF T £ iE 40s 2 4,2 £ * Mobile IP 1= j2[7] L H d
kvﬁwm$mﬁﬁ& s 23] O0~1 F) > g @ F RA R DIRBET

FRA i £ AR w0 34 (7 cwe B A (Proactive)d £ H IR KT 10 Gk ﬁﬂﬁ*ﬁ—’fﬁﬂi
ﬁﬂ%ﬁ%@’ﬁﬁﬁw & WLAN k5@ gk g % [7]o @ frt IP 5 A2
3aa,»*ﬁiﬁﬁﬁ%m»@sm@»w:nw%““@%?%”%ﬁ?#
CREF R IR T R R AT R e OFR e B R
B3RS S FAL A - B e d B (router), FpAofe BB
bhhchle EHE LT - BERAL -

F_L
lamn!

%’fﬁ’iﬁxﬁ%‘ ] %ﬁd L AR R I R PR AR ALY BTOh o 4 s H -
fAaERT R ? 72 (Radio Resource Management)m‘a‘ 18 o AV kRS
eE B K 1T 5 £ fods (initiation) i3 4 LR E T R i &
H A F 7}c—1§}§ig]v Rl @313,];4 b I R A ﬁ—l ;‘4 HEE [8] pLh s R K F
P2 A DF ffofim AT A R EHE 0 d ] s f 4 fin(load
balancing)=7 p [4] o

1-3 77 8 48

Btk st ke ol MR Kbt o R TR S gARE VAR E
TETRETRERIRIAE Y SRR R R N S HER R SR o p o
IR G AR A2 R JfﬁF WP N L B B FEREL F o A AT Y
A 802.16 4 H G ]S 0 H Al iﬁ*, Sk 0 802.16 & ML IP 5 AH
2. OFDMA i %z + » 5 P o R P g > ¥ F 75V 41 802.16 & g B
- EAEEHLE 9K A 802.16¢ ¢ m“ﬂ""" s fhenit & o doie FE 2 A
B ALY R TR R R R 2 L - BE R AR T A 1Y
IEEE 802.16¢ % %% 3% OFDM ﬁﬁwrﬂﬂ;ﬁ;ﬂfr D F B A 2B SNAM S
P PRI A T e & B e niE S o A K At kALY T 7 HE £ HURR RE -
BRALA# A2 RAELF &L BHP T R AR é*ﬁéa‘imm&?ﬂ,ﬁ& 2
¥k - F &4 % OFDM H 2 IP-based % % 5 % =
STTE O ek £ OHIER G R Tl kA2 3 L BRI E
R S EEGRY AL 2 AR K T
BB R R AR IS A TR R IF S R EL 2 AR IRNA KD
BLEY

F_L ETIS



$-% 2 IP 3 A#2 OFDMA &

B OFDM #ive SR LR* AR AT I EBELE ARFRH R
(WLAN) ~ 3 iarR BT/ (HDTV) {rfici=§ 44 # (DAB) > ,hﬁ;ﬁuﬂ
freiz® 2ae gy (ADSL) o pteb o fd 30 H B 5 B R o snd {o 24 andn
I F A o MR R LA AFRER SRR, - oa SR T
ERPRE GO EERTRERINE L L 57 BB o B RERIE
MEERDTHR TP k- BEREE 2S4S 2 > IP_based & SpRB~
pEL RGBS Gme F]plo A AR ¢ -4 5% OFDM $#45% 1 IP 5 A # 2 OFDMA

s,
,ﬁ SL o

2-1 OFDM #4574 4

T A4 5 1 i [9,10,11]-OFDM(Orthogonal Frequency Division
Multiplexing)# * — &7 s F e 5 5 3 Bjiv > BARFL L Pk eh? PAES P s E
BHELEE S H - PR A R BB o 8§ U (Multicarrier) e % i%
o ARG TR B A SRE - 4 (Carrien) & e F] B 7 e L
(Subcarrier) * ¥ {7 (Parallel) # ix » F]pt & - + Lk} ohig ﬁa‘] FHR%E::RAFIE
e’ o @ 7 AF B F Uk ohE S R EE(Symbol Duration)3 4 > 4] 2-1.1 #7

T o

OFDM H e it FEJF MR F A F 4 F 3 - eH PR hhd > Hp
FEAF RN %@ﬂff'lﬁﬁ (R 1R S I A S A S AT S
SR RS O] 0 Tt o BB 3V 4R 4 3% { I 45 (error correction
coding) &k it {7 ‘%h

" €>¢‘(.

BASNFDM (A4 51 ) MHBIEA LS B I 7 B gy &
M T PR PR E g o @ OFDM i 5t B 5 FDM Jk Se & fooif 38
A ﬂ}—??;};\ﬁg; 2 M ’+$\/ﬁ-fﬁ~‘“’ 7 géil#ﬁ s F] AR
R N . R f%é;’éﬁﬁ% o F]gt » OFDM i st B aes#F 5 1 % 5Ll 3
Fd4F g T F (Bandwidth Efficiency)[12] (2 45 3 4o @) 2-1.2 #777 )



Single carrier f c E ] I B
B D F H| | .. .
A G ”
carrier 1 o | o
} E

carrier 2 5 q | ...... -

g C L
carrier 3 = | L

® 2-1.1 OFDM .77 & Bl

ANANANANNANAN

BW

@) FDM

125345678 910 |

[ AAARARAY .

(b) OFDibd

¥

B 2-1.2 @ $(a)FDM 22 (0)OFDM =47 ¥

F A e iBiE enfd i 4p S 4t dy(Phase-Shift Keying » PSK) &t & 2 4& g
# % ( Quadrature-Amplitude Modulation> QAM) > + §4 i + ¢hijd ~ e & — 3 OFDM
% #.(OFDM Block) » OFDM B3 13 515 75 3 416 e b are S > 8 Ao
Firi()e bz 387 LE2-1.3 ¢



o LZ
L

dl+N/2exp(]27zT(t t )jt <t<t +T

o)
—~
~
S~
Il

|
=

s

o]

0 ,t<t andt>t +T 1)
d . Ag#cnE Ao N, : —?i\l;‘j\g—ﬁg{g » T :;ﬁh;ﬁjﬁafg‘,ﬁg&

i

exp(jirNS(f—[s)/T)

Serial ' Y

QAM data 0 : 6 } OFDM
: Signal

Parallel exp(jz(N,-2)(t-1,)/T) {

¥ 2-1.30FDM i si @3B 485 3 F

E N A
g ﬁ?r;z,i’ ER SR RELS
ﬁm’ﬂwz%i ﬁ&
OFDM 12 540 5% (2)

25 PABA R F R S manB i B OFDM
+ ¢ OFDM % mzjw P-ig & = F (IFFT/FFT)e= 3 %
35 Ty o g L OFDM 3 5L17 KT B~4% - A

N

7_1 ;
d 25 ——
- o] rg(-1)

sTS

l__i

Ns

—-1
s(k)= ]\1[ s(t=kT,)= v Zd1+N/zexp[]27rVkJ, k=0,1,...,N,-1 (2)

N

7 (2) » 1 pF 3 (Time Domain) £ 47 3 (Frequency Domain) shL & & 5 >
OFDM f; %*mﬂ*f*mww N I FS N B I
7t > OFDM i 57 r0 i = H k2 > R F M4 5 fuln flfoiza -



B0 MBS NITE 2 R L P EI 0 8 T Exf,%‘; 5 5L Jp ik &L
P-4k 32 (Sampling Theorem) » TB~4EH4E F & Jf X 30 &30 B HAFE » F i ¥
T FAPTE R RIREAEE <Y 0.5 BEEAE S o Aot w2 % KPR T
S RS Pkl AR 4T 05 SRS+ ok el 1
R A R - e LA

FEIIANRY U enF Pl Tt B BE G ST P f
PR o s B PR RIE o A ¥ B ELeh S L2 5 m $E 0k (Virtual

Carriers) °

Fi bR Bl BpAc TS B AL BT gt o 4 g7 OFDM %
B 0% B+ 4§ (Inter-block Interference, IBI) > & 7 i Gl #-> &5 - OFDM
Fe B ¥ 4o » R F B (Guard Interval , Tg) » 4oBB] 2-1.4 #757 -
TOFDM
«— —S—— —
Tg Tb

[ ]

® 2-1.4 OFDM 2. %3 % £

Bk W B AR R IR A TR 2 B+ 8 45 22 B fe(Max Delay Spread) -
% ¥ OFDM % #.% ¢ * 3™ -  OFDM F 3 o gt *h » FHEEF R P 2 2550
Rl ¢ 51424 B =+ 3 (Inter-carrier Interference, ICI) » 4 2 2 £ 2 5 & 2 fd4r
B 2-1.5 #751 °

PP ERERERRL G OFDM % 5.2 % E 4 -
2-1.6> 7 & @i BpACL N FERE > B - BRE FFT %Y 085 i
RFgenizgd > dopt 2 €5 ICI RG34 > 7 4% OFDM ki sz & - &

00T G ] F e



Sub Carrier 1

ICI

Sub carrier 2

N

A

T TFFT

T OFDM

B 2-15I1Cl 2 5% & W

T 7—}"1"7'

T,

OFDM

# 2-1.6 OFDM % 3.2 {f % B uf
1A R ES N EG S b]0 F1% S B2 OFDM 2 5Lag 8 - & OFDM # = if
Frfied 10 BB A A c TR DR ELA T HAP RS A A% - BRISZ
e - PRl o gRruEB N RERRE R AREDFFT %F 7Y 2§75 49
PRFEE > Fl B2k OFDM RELG Ap et » &2 B Rasds 2
FARMBAEREFTFT > P A FFT REP §FAp el >  FHR2 P23 1



497 0 OFDM sl L b LT & 0 T3t BRfesh & i 7R
fe it R R EHEL )N EEREF B OFDM % #.2 2 ﬁh}iF’“’ (R X =
I 3 A W3¢ 2 4p - i i (Phase Rotation) » ¥ 1] #* i@ i fz il e 4o g of - 7
PR T IR R R o F 20 F AL CHAAAE o PRt T AT
L REENfEA % o

gt et s OFDM ki %y — £ & P38 2 % B35 E # 31 (Peak to Average
Power Ratio, PAPR) > d ** OFDM 5 %L % % i‘ Ao b mod s FRH TR FE
EFF PRSP B AT R R FRO 2 PR T B RB TR
A LA T 0 F b UL PR Y G PAPR BT MRS 3 F ek B 2
AL -

@ 2 2, OFDM $jFeni & ifghhe™ ¢

1. ZHITE i—@ﬁﬂﬁﬂﬁ)‘ 05 RS R G ELF I R ek 07 F R AE D
PFRELE . 75F T‘&ﬁff?\f‘i}i °?Lﬁ‘i§€lf’?ﬁt* B Ey ol DREREY o &
- B E Ak AT Bk u? > OFDM 7 2§ H e pREEFFATATI 42
I ELF B Eﬁ\-,ﬁ\,f SErZ R - BAFRRRAPE B enE LB A f@ix/‘l:ﬁ;
%{“r&lil\mx;, T I

2. ;&mgﬁéaxa'lg PO R E RS ?‘-;ﬁ\ SELELIE U KA S B R
22k} ﬂ‘?‘@ﬁa FooEH LR E

3. OFDM i %5 3 47 5 & B (Frequency Diversity) i % » vt 5§40 4841 it 5
*iﬂi?*fﬁl*ﬁ

P-=-1P

OFDM i‘uﬁﬁf;‘p‘,ﬁﬁﬂ;}g oo - AR EE VR 4T

1. OFDM 4 B4t 45 3 ih £ 2 Ap 202U 5 AR > 2 A AT A a g 2
ICI - -

2. EEHIHES LR B AP L o KA F o B2 kA
R o

10



2-2 3 % ;¥ OFDMA & S &P~ §

MRS RE G P T FR LR R ARER S A AL d - F 4
AR E L mre (cell )friea s ke Z0 AR R ELET oA 5(BS)
ffﬁﬁ” S (MS)= #8 i e — B A Sipdl- T 5 Bk & & fliw % (cell), ¥ B2
K3 p o gD f B Y. E L

5 + T8 2~20 = 2 > e B AP dE
‘:.-\'li B ‘\m'\ H/Lf?pf_é?i,?iiif’ﬁﬁ? > ’l‘i_] Pf'.f‘:ﬂ‘l’?é’ﬁa&ﬁ”ﬁ%@%'ﬁ'_’-hr]%‘] 221
S o

F A 5 A (2 R ) :;- |7 % 3% 2 4% 7 < (Mobile Switching
Center » MSC) » #* it 9~ & o TR 2 o Apde - & A 9 SRR
prR-mie ot 2 TR R T f'ﬁv?;éi#féﬁw Lo AR ST ENARET

2 T h R BT O AR

OFDMA 17 5% » ¥ BB RAEF & 2 (b F 8§ > 7 p;,ﬁq;_;gig—aug
FfAig X o ERIAF2MRPIIFHTEL TRFELE I S
GBI X GASRS Lkl TS $ﬁ“?5'?%J%J£?Wﬁﬁ@
o Pk Sude WiMax, i .3 % OFDM 23 % $jie o

BS: Base Station
MS: Mobile Station

W 221 B 5N RrER

11



2-3 12 IP g % B #2 OFDMA i &

Bwn*;%ﬁﬁmkﬁwvﬁka;ﬂ%m%# mﬁ’m%%wﬂ

~2

};E N 7'&#?'?5?—' :Qs ’ “k&é’é’_};& N g /H";T\‘E/": ...31—: , m __‘-E' /["I’\‘iﬂ-ﬁ&:&é PK:&X E‘Ji 7\ ‘(
,?v—‘—.»_, ’ gﬁﬂ ?ﬁ':}’}ﬁ %‘:‘;l\'{}}g‘-&)’l X l;‘ ) ; 7 E ;fq_},_L m,?, 4] Kﬁi :}g_&x;}ql\gy\m.r% ‘Q mP ‘i! )
TP HkE- BERMEY 2 afEil x> 0 IP F AH 2 & RPAP LR

Nl

Loy o

k'l

@i%?f;#?—f&.3(} ,:“ Ju‘:‘ij‘_‘élﬁsbgg—:m_gg ﬂ}:*‘:\;”pé- (COI'G
% i

network ) , /4 FE #3E F PRI T S B T B E T S EE - Rt ig o
R é"%l:é P N R T TR SRR E R TS

':5

-
(V IP) :}H;,ﬁﬁr;é ?‘;—‘__E,,_I,{—td‘g'l‘ﬁ Iﬁ_g\.j\ ,alu ""Tm’),f @-:FE?,LYE m#:_lﬂ'z_}g_&x
o (IP) S8 o 8 %3h» 1 IP 5 A2 Proo gt B3 07 HE[13]

. Hfro e E3* IP (Internet Protocol ) sk jis
2. - BEFDIP o R LELBETLERINERE > 0@ 2-3.1
SET o
30 % ®* G BEH (mobility) , @ FR AR F AR LHEES
T~ o b A B PRAE, o
4. IP-based 2. & SFAP~ & b7 & 43¢ (seamless) ehfF & Poig = £ ehi7 d T AL
o b BRI T PR RED 2P

Eﬁbk_tc_‘ Wireless LAMNE

[F Core Network

Enterprise Wireless LATE

W 2-3.1 IP network % 3% £ 4 & ST 3 s [13]
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72 IEEE 802.16 152 5 61+ » H & 15 @ £ * w2 IP 5 A shpo et > ¥
# * OFDMA =733 % # it - & IEEE 802.16g-04/03r2 [14]7 > #% 417 — & 4 12 [P
EY &&1%‘%’}%" » IEEE 802.16[15]% IEEE 802.16¢[16] % & it 4 5 enf7 5 » 14
EP L FaRF AR RERERT R TR o AN E - 2
(distributed) $ ¥ fie B 4o ] 2-3.2 477 o & B AR SIEE RBRT) P #E o A
BooAEFARL G MM (gateway) 2 Fad F(router) w5y o H ¢ NCMS(Network
Control and Management System) iT 5 7 ¢ 2k S 2. FFenfig o iy 52 B e 3
PR d NCMS kg & w Hipdlan 2 2 A4 e NCMS £ 7 f § % %
e? IP fmpken® o & DM aPRIFE F A o

NCMS
Entity

MSS

NCMS
Entity

MSS

W) 2-3.2 IEEE802.160 A #¢5° % 8 % #[14]

802.16 12 3 & & 42 802.16a ~ 802.16d fr 802.16e = B % - 802.16a £_5 * # &
2-11GHz #f E e 254 BE(NLOS) B 4 B 248 » & su@ 2k 3+ 0 > 802.16d(802.16-2004) &_
802.16a =3 55 4] » 802.16e P £_IEEE802.16a/d thit— #H > H p chi e § R4 ¢

B b Beh A B0 12 > 802,160 EIE B w e £2005 EHFF o v AgiTE ¢ o
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802.16 802.16a/d 802.16e
=& g 2001 £ 12 7 2003 & 17/ T3 2004 £ &
2004 & Q4
B* 2w % {8 — v@ 2 Backhaul % 18 — v@ 2 Backhaul LN Ed KR
AR 10~66GHz 2~11GHz 2~6GHz
@iz |LOS 2 LOS 2 1L0S
B ﬁi,?];i F 32~134Mbps 75Mbps 15Mbps
(i i 47 % » 28MHz) (i i #F % 5 20MHz) (i 3f ¥ & & SMHz)
B FHF |QPSK,16QAM,64QAM QPSK,16QAM,64QAM QPSK,16QAM,64QAM
# 256 + § 4 OFDM # 256 + § 4 OFDM
# 8 1 H it H it ;2 el
WA R 2025 2 28MHz 1.5~20MHz 1.5~20MHz
WhEEd |13 @ 4-6 &2 1~3 2

% 2-3.1802.16 1 & 45381t & [17]

iz (frame) B

IEEE 802.16-2004[15] % %¥ux * ehE_ * & 4 5 € 3B~ (OFDMA ) Hjiv> H
£ ;‘;;sui SHETEFY  VREEAE S BR Y ?{ » 5 FDD % TDD = ffi3¢ » 24
12 TDD #i-5% 2 B8k-3t 5 Z(Point to Multi-Point, PMP)#& f2 5 4 15— B 141 &2 »

1395 IEEE 802.16-2004 %% ¢ » HzE4= £ B 5 2, 2.5, 4, 5, 8, 10, 12.5 fr
20ms # e fF oo d 12-337 5 00 F BAGIEX & 2 T 487 754 (DL subframe)
frt 443 75 += (UL subframe) - H ¥ T 4a3 g5+=¢ 7 7 preamble, FCH(frame
control header), DL MAP 4r UP_MAP % T 4a5 i * -‘ﬁ E % B o DL MAP
fr UP_MAP # i & Gk e % F JoR g 40 fo 7 42+ i fefr t 42+ g8 {2 owm
—HFEP PSR 70 R P AT R R B RS i i (ranging

subchannel) °
T 4hach+ i g B O~ (subchannel allocation ) = %3 & fa:

1. Partial Usage of Subchannel(PUSC): 84 e+ i ig A & fie ib @ ﬁ?‘]:;}’q e
2. Full Usage of Subchannel (FUSC): 2 38 éh i i $Rat & fe i 8 ﬁg?]:,% i
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subchannel logical number

OFDAMA symbol munber -L
Ol St I ot I ol w0 I M SR S N S Y Ot ) E+30) k31 33
FCH FCH
UL burst #1
—

UL bamst#2

o
L& i

DL burst 73

UL-MAP

DL burst =1

DL burst =4 UL burst 23

Preamble
-MAP

Praambl e
DL-MAPF

DL

DL barst #2 DL burs: #3 UL burst 74

UL burst #3
Bangme subchannel
DL e UL RTG

# 2-3.3 TDD #:5% 2 % =7 3 ®[15]

-=ff
A
\J
14

A arg * g _FUSC e 58 > H TR ( Carrier Allocation ) 4
fe » 4295 IEEE 802.16-2004[15]#7#& d1 ™ ;2 o d £ 2-32 F ’Jé a4 Ti‘éi‘iﬁ»%’
2048 @ > B & g it ROl L1703 B 0 3 g i * Rl 2 2 173 B
172 8 » e AR (Pilo o st A fle 2 15 £ #f]T enF Pk r 34 H 32 B
i (Sub-Channel) » # # 5 48 @ FH {4 -

Parameter Value

Number of DC carriers 1

Nused 1703 (include pilots and DC carrier )
Guard Carrier: Left, Right 173 172

Nunber of data subcarriers 1536

Number of data carriers per subchannel | 48

Number of subchannels 32

PermutationBase {3,18,2,8,16,10,11,15,26,22,6,9,27,20,25,1,29
,7,21,5,28,31,23,17,4,24,0,13,12,19,14,30}

£2-32 frE »2 A pe[l5]
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subcarrier (k, S) =N

subchannels

{Ps[ e mod( mbcham,»}”Dceﬂ}mod<

subcarrier(k,s): % s B+ g ¢ hxk k B+

‘n, +

subL hannels

,(3)

s SR K0~3 1

ny (e +13-8) 0y, KA UL B P R
p,[/] PR AR S LA s T E D] TR 7

D FEHERES 2 SELES Ryt

X ok CX kAR T 2 AR

-

ﬁw?%,ﬁwéﬁﬁwﬁﬁ,aaﬁgﬁlms@ﬁmiﬂ’dﬁ2&4
AEg g EREILFOSIBERR LR § B FNGE 1703 B -0
o ARG 0 P A e ehd A 0 BT R e

Sub band 0 Sub band 1 ---coeeeeeeeeenees . Sub band ¢ e B Sub—band
_| | — | | | — | | Nsubcarriers'1
—>
frequency
012345 ...... M ...... Nsubchannels-1

Nsubchannets total number of sub-channels ¢¢¢¢¢¢¢¢¢¢¢ f

Nsubcarriers  NUMber of sub-carriers within each sub-channel

W 2-34 ¥t & > 7 & W[L9]

p % & IEEE 802.16e s & ¢ » ﬁﬂ:iif;%ré B2 e R L R

)% IEEE 802.16e £ % {+ OFDMA k52 1 » B » B B fhai * X A&

PR R R NS P R 2R i%%'r*ﬂﬁjz»ﬁc’ TPF R en® flo F) L doip

ot IP 5 A # 2 OFDMA k3iP IR s enge S48 8 » 10 L B TR n
HeL P 25 Ay -éﬂ nﬁﬁu
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Ff PENAN o

o FhA R RELBPBE - LT K
£ =3B 9 fi“ﬁ‘iﬁvrn ERRIBSTRL TP 57 AFRRTTE L
PR AT R Ao 2 ik G’NF'&EF&“”’”*&’”FIE—%?%Z
zﬂiiﬁ‘%?—ﬁ*é £ é?‘ﬁ’iﬁ”&mﬁg” oooR AR fFREAM ANAY - BE Rk

o

oo N

&@éﬁ—ﬂﬁﬁﬁaﬁm%AM%Lgﬁim~;£¢@ﬁox;aﬁ
B3 % (Ao GSM), B3t £ ean= 2y - R G H 0 AIFRAR Lo
ﬁﬁ%ﬁﬁﬁ’%**”&%*%ﬁf’ﬁﬁﬁﬁ’{ﬁ*#iﬁmmmi
IhMﬁ)*ﬁcmMAfxmm F 67 #it3N 4% £ B (Soft Handoff)# 4= o 2 p
W o Ak -WiMax, H R4 0 T 5% OFDM $l o izt i it

T #ﬁ}\#ﬁiiﬁuﬁruﬂ DR AR FP o AR AP R N
%@ﬁﬁiﬁmm—ﬁfﬁ’z%d 3500 IP 5 A # 2 OFDMA i 5Lz i ¥
Mo EFRENA IP L A#2 OFDMA 1k su? 50 % 4] A ¥ 5 *» 3 (Proactive
Base Station Switching)# jirerizk A 1235 o

3-1 4 < i 4

4R FOBEE . FRY Fd - BAE S i E RS T - B A

gk E R gl Fpch ik SRR o e T SRR P A )T -
Ab Lo - BRI  HFHL P e

Lo " KA vz sk i o S S S R e

2. ﬁ%%ﬁ%?@ﬁw

3. ;s,'?l%’#:ﬁm Tl e A b AR ST R AR Sl TR

TR ET YT RS 2R X
4. AERTE A7 PR R T SR 25(Roaming) o
5. #-kEp T 300 25 3 e 5o ETE 1“-T §7( Load balancing )

e £ o
il A TR R PRI e g i H xi‘ Bt R Rk

%i%ﬂﬁa&éaﬁ#i%Eanhﬂwﬁf@ﬁ%ﬁﬁé N
oA e £ A & 2 #f[5] 0 dek 3-10 e
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B gL

System
Interoperation

Intra-system Handoff:
Handoff occurs within one system, which can be further
divided into :
U Intra-frequency handoff:
Handoff with the BSs using the same carrier frequency
U Inter-frequency handoff:

Handoff with the BSs using different carrier frequencies

Inter-system Handoff:
Handoff with the BSs using to different radio access technologies.
ex: handoff from GSM system to WCDMA system

B FHERERAR

Handoff
Procedure

Hard handoff:
Breaking existing connection before making a new one
U Inter-cell hard handoff
Handoff with different base stations
U Intra-cell hard handoff

Handoff with different sectors within the same base station

Soft handoff:
Making new connection before breaking existing one
U Inter-cell soft handoff
Handoff with different base stations
U Intra-cell soft handoff (Softer handoff)
Handoff with different sectors within the same base station

18



I S ih o

Mobile initiated:
MS makes link quality measurements, then makes the handoff
[decision with the network cooperation.

Handoff Initiation

Network initiated:
BS or network controller makes the measurements and the]
[handoff decision.
The measurement may include loading on network / radio
fresources and capacity

U Network initiated with mobile assisted:

BS or network controller makes the handoff decision with the

jreported link quality measurements by MS
% 3-1.1 £ Hpw2 A%

Bl LR FONARL A KEY 0 AN de f £ BpEs 5 A 3V £ (Hard HandofY)
feiik 3% 4 £ (Soft Handoff), A ;%4 & Hjr— =t 7 it ‘fr’—— A ;g: A T e
Frengk b ;@iij%ﬂiﬁ’%&%é BTG @M SR K AR AR
PR A B S PURR R Al s A S ada k%@kﬁ+’ﬁw
H AR T Rk SBRH o B S A > 850 G RA
A A I RS E R R e R E A - B R T AR RO SN
B g3t T i dk Bhhe T [4,5]:
1. iR

T RAL Vg £ T & 65 B o (Ping-Pong Effect) 7,
FORY A A @WWAHLWXW#ﬁ FOH A R R D

A - B3R E A EERY o TR T
b, AN E P L T SUIRE HAT 0 2 ?Q&ém*a—@@m
i@ (hysteresis), /Thqjﬂ;i ook S n Rt 33 R
AREIRIFhA Y D BRFE > AN EFHRE > A ER
PR AR BIRARAS DL T S BB ST i
R PR g ) SLEFRE T R A RS ORI F &K
TBFE VAL ARET R ER Ripfy S22 g@m - d 7§

AR BT TR o TR D AR k iTig S e 4R o
C. PRI EPGNFIL T A BTRG OPRIRZL W ’ﬁfaﬁafrﬂ @A
FEZRR S FNT R XU RRERE TGS PR F R

i)

19



2. #Bh
a. FlaikFEfed BA» L2 '@

4T

3 o

@Ak BT R

) rﬂl}l‘
Eoa

gh— “

%’L7 ‘T'"‘JH' ;“ “.i, -,—‘114 léqf Fl
b. !L T ﬁ_f_ﬁiﬁg 7 *37%: + :)lj:/fh‘

Poan AU e b A R R R (IP) R AH D Tt AP LY -
vUIP et b A A2 e £ PR © R[7,18] 8 A e et S é@m,;ﬂ@

Wi E R AR R PSR K R R s Tt ’ﬁﬁy’Lﬂﬁ) —ﬁ-#ﬁ 7o
SIP ~ Mobile IP £ &_Cellular IP £13 3¢ » & 17 & 2 § seigrefeit  #1id & g &
PRRER o Bipdt 2 ¢ o KRR A 5 R gk £ (Network Layer

Handoff) % 4#&. -;,5 & 4k £ (Link Layer Handoff), ¥ £ 412 % & &

. w ¥ %(Proactive): # 74 kL2 m €I AR FREA L o
2. 2% 5% (Reactive): T4k L2 B R FRREEEL -

EABFETY AP E A intra-system mobile-initiated e # T > & | * W
% ;% (Proactive)dt + e & » Rec L 4 & Fojleinge > W 0 IP 5 A#H 2
OFDMA & 57" /% & pF M PR A% li_?lﬁ‘ £ pEE Y BT g oo

3-2 L HATE IP fR Y TR

WG F Lz FR[4.5,27] iid AL 3¢ 4 & Hopirfe i 5% 45 & i e i sk
Bo i LR R ERFOENST R TR TR A S a‘iﬁ‘f“‘
¥ ey 5y (Ping-pong Effect) , R H B2 4B E % 2R 4R 54
TR -

& CDMA i 37 > ﬁi;‘ﬂfx’éia‘iﬁé A i > Hagk s 5 RETRR
e L A IP 5 A#2 OFDMA i3tP | N2 % ficsNfe S Hple m i -
B A Ve P s AT M BV S RHE AP B2 e ok
*

1. R f#_?ﬁéa‘c% :

4o 3-2.1 =X EAT 0 3 A WCDMA ik %u? o dit38 3 & Fpbvz2 #7003
Pt B F 0 ARG K ¢ R B B R (core network), @ gt
it d - B4 ¢ < (Radio network controller » RNC)#ta % » ¥ § § H = Fp &
B ks (62 F R enA e o ST 4a(Downlink) i d B k5, ¢ RNC § #238 &
Active set ® % b S @iE3te S MS el AR H o @@ MSA 3
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Big* i en¥EAE (buffer) K& &2 PRI ENite T2 ] izt 4te
i% % & (combining) ; j&_t 4& (Uplink) & & k¢ » @& * —“‘Ff [ N 3 S e ]
g > P NIFALERNCT (¥ & » @ #7{ Ilenie & 3 & (combining gain) ¥ & > 45
Bty J‘Ffﬁa?]:".ﬂ o SNPGRS ifEL2 - od JLF A AR IR
£ e 2 ? o RNC f 8 ¢ 3% (centralized) sy #1# % § 3 B g € b
e 4of] 3221 X FerE o APFRIP 5 AAE S S X T Rfop

i
MR ARl 0 BEAR 4 NCMS B 48 % o 2 gt f8 4 4750 (distributed) shf 4148 % T
AR L e 3 LK G E NCMS © 3 £ %% & e RNC K& 5

Ao e Frid 1R S PR A g T APE A5 D A e enis ] > B R A
EHTRRESE LGN D WRZEI R LRSS L RS

ER RS S RSTIRAILF o

Internet

Core Network

Router

'X'll" T
VAR =S

%... i
s

o
=

IEEE 802.16 IP-based Wireless Access Network

X7
N

3G Wireless Access Network
#) 3-2.1 Network Structure

#

2. A » vy
% CDMA i 5e? o gt S w2 2 5 0 A7 5 Hap Sk i

F]+ (reuse factor) 5 1> Flt i Jg e FFdfa sk p 7 AL Samugim v
OFDMA 7 £ » & i + 3L 3§ (subchannel) $88d % f + § i (subcarrier) *7 4 %,

R KRR R P R TR -

a2

Jed2 o et

B 3-22 S 4ac2 & P e AW 0 B P foA4f (baseband ) Fxis4p B
= B4 A 6] % Synch, FFT, Viterbi » 5% 9 f£ & fyb & 527 2 Mg N 42 £ 3¢
B SRR SHCHE TR R R R S E R AR
FAGFF APk e B VA e 52 de B i (Proactive Base Station
Switching) » F1 5 § % ¢ - =k R defe- @A Sehdte FIEMERM  UNFE G
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% Sync hficle k(373 I f3 5 hpreamble 0 fr— B % AT S e k(3
FTHAFE od HME Aod ¥ o F LS 0 bl d 0T e FHY B E S AR
PR ER SR AR A FT R o

LS sl R |

.
i
g

Vil EFERETE AN

SR F—

e o S Al § e e A i —I“IPT“'IIl--"TliIll-._.ll'l‘
. [P —

= =

Py
e S —
i

Blw . bl ERBEL

FLEEITE

0 R o RRLEE

W] 3-2.2 Baseband and MAC processor chip

3. FRirP W ek &
e wld itk (network) frsid & (link ) gLk - k3534 = PRAE ¥

grenfp F)

A. A ;3 £ FF(Hard Handover) :

a.

Ry Ly FA R WA S IFE R Rl o Flpt i Y ehit
o8 ¢ B4 P w BRI G- B A 5 (Anchor Base Station. )e

dalgk - AP r- BAF SEZAER BREHEFE L FAOR
%E*FELPF»f R SETARIS A e Y - BAR 5B eE 2 Froud
AR @M AP FUBRA - FEIRRY A5 7 R

%?*

° ¥]
N

B 3-23 AN HEPIETEZTLH o B # a0 % 4 HCBSL it
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Tl e Blag & Mt BS2 — 8 Th_ HHO P > o B s 5 £ cnds 180 b > 6 &

417 #rig & JRAR P ¥70pF F (Service Disruption time)#-¢ (% £ @ &2 /% X
PRF%chE R o

Pilot RSST

‘ B51

Hard Hand off

BS3
Cormueting Change Serving i P‘
toES1 ES asBS2
HO
Processing
e
Data transmission over air-interface |' *

Semvice Disruption Time

Bl 3-23 AL Hpmwy 2

B. #t ;% 4% £ H(Soft Handoff) :

a. PR g FEAfeH s Ay S iTEE > 2 2 - B Active Set, ¥
Pl —*Ff cdte o ¢ IEA B LT Active Set ALk L oo
b.

itk e po Active Set e % B AR S 2 @R AL P
CEfeR B AR 2@ ER T o FP 0 A S HER
RN AE ERRE L S Ey-E K

Bl 3-24 52 HIFEET A Beod B9 7o B30H NS P
MEE R K fb b @ % KBS # e Pl R ibnbrt 2 f % K AUBS2

ElFlanngiag B <3 BS1 #9% /] Th_add pF > ﬁﬁ}éﬁ:ﬁ%#&i sy > F A R
RN —‘F%FEEM BS1 v BS2 &< 3| Ffddte » F|pt o i * —-F,kﬁwmz»u ¢ 7]
EE - S
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Filot RSSI

A B51 Soft Han doff
Active Set size=1

Th_remove

b
/—\_‘_‘_‘h“
o

Th_rep lace

E .
C armecting 444 BS 2 into Feplace & ctive Set Femove BE3 from f
ta B 1 Aotive Set menber B 1 by BSS Dctive Set
HO
P rocessing Finger #1
time

HO
pImcessing Finger #2
time

Data Transmission over Air-Interface

B 3-2.4 ##%* Fpmm k2

d 123 gkt d » AP g A WCDMA ¢ si? L0 d angioi g &
P T A PR g * A [P A A # 2. OFDMA kst e 5V 3% £ jivrand 5 5
Far=x 2 g0 @ EA P £ FRt AP RS0 gt fosl NS Hoe T F Y
wl 1P 5 A # 2. OFDMA Jk 3u¥ > @ % s\ drdg dientan § 5V 2 5 37 endt
W A AR R SRR R T o R B L TR R

3-3 i * TR PRFE2 W B N A 2473k (Proactive Base Station

Switching) #

R R R R YRR E S Yy S S
C R

[um—

PRR RIS B IR AfCR B A SivE il o 22 -
i Active Set, F] & * K dife > § FEL BT Active Set A gk 5 oo
2. kAR EE A ‘\ﬁ;iﬁm, - ZFfe- BAR SZ2ER > hiEEpF
&R AR RIEIRIF A SETARE > A ey - BAR S EAE 2 T
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WA TG R AN 2B GIEAIE - &
e (v 0 FIp 0 H L niBARY 0 R T F
Foedgs g wREER BT AREE > Hox
X% &4 H IR

%%{‘frﬁ ’} ﬁgﬁ)"
BB A

-\1\«

R

)

ARG Sk AR A UF 000 S PR 4F T — B Active Set, @
P endte o g BB ATF Active Set -LiF R & o %’&@,@’fﬂaﬁﬁiﬁg
-k R H - Rfr- BAR O TER TR > RFGRY Fo g
T £ 4o Active Set #Z ek 3 5 187 — d e K drdI B 3 0 T 3t E B
LA LR F R G SR o R AR BRI GAY o0 4l
M P FRETFREDFRTRRAE Y U3 d N & &g SRREy D
T 3 ‘fr-pi‘?nf /%ﬁ’r, {7 Rk R IR S TR ST U
BALELFR DI BRBERY F, S FHFET M NS PN £ 2
WG P BPER o - 2 G E TR T (real time)PRAE P Bk
- PR ARRPRED JIEEAA S OTIRAF UE AWML A
Bde oo B A 53T L RlACcR 3-3.1 4w e

N

Pilot RSSI
A BS1 PBSS mechanism
Active Set size = 2 I
‘_\ A

4 Th_remove

Th_change \

Th_replace
}
= \
BS3
Anchor BS Add BS2 into Change Anchor Replace Active Set Remove BS3 from t
is BS1 Active Set BS as BS2 member BS1 by BS3 Active Set

Network Layer
Hando

i—Link Layer Handoff

Data Transmission over Air-Interface "' Service disruption time

B 331 %8S RAE 2o

dB33.1 7 BFMEENAR SR R RFEY RS B
Pt d SRR R 2 gl LS Fniak B R R Do dE 2
WhrI R AR
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R i s IR IR TS A

IEEE 802.16¢ Standard ¥_%¢ ’h{: Bl IP 5 A# 2 OFDMA i %z} » A4 F
¢ A [EEE 802.16e Standard[16] 5 53 » /A 5 H 3 £ 52 4042 o
BFH D - B FTamm 82 40 #2(Signaling Procedure) © 12 F Ia B VB L2

& o

N

4-1 |EEE 802.16e s $u2_ F ;% 3% £ /i 4%

B 4-1.1 % IEEE 802.16e & %@ #73% d1 el sV £ 2 5indz o B i Ag i i 4o

Hard Handoff @

MSS Anchor BS Target BS Router NCMS Entity
T 2. MSSHO-REQ |

3. HO-pre-notification (QoS)
———

4. HO-pre-notification-ACK (QoS

6. BSHO-RSP 5. HO confirm

>

7. MSSHO-IND _

| 8. Fast Ranging

9. RNG-REQ

10. RNG-RSP

—>

T,

W 4-1.1 IEEE 802.16e ,x 3t ¥ & ;%4 + /in42[14]
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: MS T chd gy AT ek o e
2. e —*Ff ¥ Anchor BS 3% 114¢ £ & £ (MSSHO-REQ ) > I 4345 L o #7

BRIT U gL B4R D1 aE iR ik £ % (target BS) -
3. Anchor BS ¢ 3f L 3% i e B2 38 {v target BS 17— & 4743 52 & * —*‘Ff ¥
e 4 (HO-pre-notification ) » 12 7% if- target BS 7 X jg it 4 L 3
(T3 ’F‘f PR G
: Anchor BS #: 7] target BS shw % (HO-pre-notification-ACK ) -
5. Anchor BS i &yt target BS (HO confirm ) #-2 3 MS #& £ % % > L

FF target BS ¥ FE AL i — B A EL a0l g L MS o
£ % i /v MS (BSHO-RSP) 7z #_¢target BSID -
MS % i MSSHO-IND % £ 3% Anchor BS ¥ F &% # % | F 4 5
£% > B Anchor BS *» %1% MS &idt 4 o

8.~10. MS i * # 35 ¥ target BS ¢ F 7 channel % ¥ 4 #E(Fast Ranging):h
0T P eni B MS gt 4ax F 5 & (UL power) ~ ¥ A (timing) %
#pa o B Tl target BS 3 a MS Hax K R A ¥ X chiEl o ¥ v @
- & RNG-RSP H % fi3k 5 = 5 (status=Success) & ik o (S #-¢ 4
B IR L R AR o

11.~13. MS Ar target BS % = i& » & (network entry) # iF » JL3RL & 7 7
%78 (authorization ) ~ 3x# (registration ) friz = IP (DHCP ) chd= i o

14. SIP reINVITE = = {5 >MS B 4>frA77 Anchor BS 1% F 4 erid 3% {rdi zo

H ¢ DHCP % SIPreINVITE ## i3 # 7 Network Layer Handoff «p& fF »
ET RAP R4 % DHCP 2 SIP reINVITE &d (5542 o

1.  DHCP(Dynamic Host Configuration Protocol)
FMS E E e a2 FRAADIP hpEo r‘]ﬁé DHCP 4
P fichafe— B IP ndE MSo e o fie IP imnbz wv > ¢ LF k-
Duplicate Address Detection (DAD) k szt IP =nbiz 3 44 H s MS #7i#
* > NCMS 4 # i DHCP 3= t‘:hkfw\ﬁj‘o % BS, 5 MS enIP =it - & WLAN
k3 ¢ DAD chfs (£ & 7= F 1500ms opF F[6]

2. SIP (Session Initiation Protocol) reINVITE[19]
Pend d-Fildts KAh AP a € 378w DIATHIP 24k > 4oB 4-1.2 ¢

% T1 PR 8k, 23¢9 [P Phone # MS thF #4141 ¢ BB ¢ i T % IP1
gizht o & T2 BFRTEE > § MS & BS1 >3 3] BS2 > L5 DHCP e ¥ £ 7|
TP iyl o MS f2 ¢ 3 2 SIP reINVITE en& J &3k =4 0 [P Phone, & Jo#-F

& b P2 chizht > & PF MS Pt JF % % SIPreINVITE = =& » 4 iv d P2 B~4¥
J[ 4#t¢ o d > SIP reINVITE eh it Z EF B E BRIz AFFLE

}* - ‘—tw

o
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82 MS frig 34 IP Phone 2. fF chped 5 B > H P8 4 1.9 & 10ms~10s ©

Hard Handoff

Router

IP Phone

—
T NCMS entity assign IP-1 to BS1 for MS
| Data packet transmission to destination IP-1

—_—

T2 When MS handoff to BS2, NCMS entity assign IP-2 to BS2 for MS.
After SIP re-invite, data packet will transmit to destination IP-2

IP-based Wireless Access Network

® 4-1.2 SIPreINVITE =+ & B

B 4-1.1 ¢ -8-9 ~10iz= B4 3> Bt ahps kg ende i T ks 1 [EEE
802.16 % ¢ cnfriv— B A 5 o

kb LB o 4%k & ehds (7 4 9 R(Ranging) © Ranging 1 & A3
B P P% (timing) ~ 47 5 (frequency) ~ # & (power) 14 4% RF =4 id 5 27 oh— B4z
@ MS &b AR Ak SR TauEIE R A BT R > Tl MS i A
(symbol) ¥ 127 423 OFDM # ~enix k& B » & 8L 2 o § MSH{ {755
POERTLP ) S 4153 3 A B jes 4 {7 Ranging s it -

2 IEEE 802.16¢[16],% ¥t ¥ » OFDMA #-; T > € b 4T R 1EA fe i T
il i 3 MS ¥ ranging » ranging ¥ 4 5 2 T w fE 050

1.  initial ranging

2. periodic ranging
3.  bandwidth request
4.  handover ranging

# 3 - % Pseudonoise Ranging Codes( 0 ~2 5 5 )°N i i % initial ranging

codes * M ¥ ¥ & periodic ranging codes, L i# i % bandwidth request codes > O i#
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it % handover ranging codes, 4 4-1.3 #7738 MS 145 P » £ & 3 {7 e 1% >
@ A I i group P SE - B code, A ol o it Code k| B A
%“ﬁﬁﬂﬁﬁﬁﬁﬁﬁ°

N(initial M(periodic L(bandwidth | O(handover

ranging) ranging) request) ranging)

255
®] 4-1.3 Ranging Code 4 gz Bl

@ 4-1.4 % Initial Ranging 7/ #4257 % @]  Ranging /i 42 f§ i 4o

L #&* H sl o o UL MAP > ¢ 45 ! # ranging channel #7 & ez » &
* 'fr # i ehig * 4 L (contention) ¥ ranging &% § - ¥ |4 ¥ ranging
g i’“is‘. X i — 1 ranging slot fo— i ranging code *} @5 o o

2. AF oRHBBEIIRT FONERGRAS F @ IRE A FEAFE AL
ctg R, HA KR S BE e £ 1% RNG-RSP = 33 i il w
RS A

3. %%ﬁﬁkﬂRmyﬁpxﬁﬁﬁﬁﬁﬁ*#ﬁmo
pnAz g A ETehE R0 E AR o BRIPIOR Y F P Bl b A
Pk ko if § & RNG—RSP P w % - i state=Success (F M > L FFiE H
FeRFESH > T UE AR BB ETH
#%*ﬁﬁ&%;ééi%ﬁﬁjjﬁﬁﬁiﬁ’ﬁd%%*ﬁ*?%ﬁ

BAMEGLE gt > @ ﬁ &R % M ek I PRFR Ak 5 1T periodic

ranging, ' 4Fi§ REF 0 B 542 {c Initial Ranging nfg4p 02 0 F 72 F fod

s & * A £ ATHA ranging i8¢ o
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BS SS

<Time to send next MAP> UL-MAP

Send MAP containing Ranging e c ccccccccc e e e c e ——————-- <
Region Information

<Receive Ranging Code> 1- () Transmit randomly selected

Send RNG_RSP with Ranging Code Ranging code in a randomly

Time & Power Corrections and =~ e m m === e me a2 e S e e e e e = o aneing eode n 2 sandom
original Ranging Code and clecte 'g g :
Ranging Slot available Ranging Region
Status = Continue
1O |
Receive RNG_RSP message with
- _R_I\IG___R_S_P ___________ > Ranging Code and Ranging Slot

matching sent values Adjust Time &
Power parameters
Status = Continue

<Time to send next MAP> UI—CMAP >

Send MAP containing Ranging
Region Information

2- (b) Transmit randomly selected

Ranging COdC Ranging code in a randomly
aatatateteieie i D B Db LR L Dl L Dbt selected Ranging Slot from
available Ranging Region

® 4-1.4 Ranging Process in IEEE 802.16e standard

d T av R A3 T ¢ #T{o R % Anchor BS sl S 0§ A Bid

T—= Ao

= JRIF P ETiE A R T

Lo AR R % AR RS rangning el F R B RD R Ae
FpER o g VAR T RPERELE D R2R

2. 4B/ : DHCP {r SIP reINVITE e (%> #-i¢ JR7& ¥ $renpr F 4 bpik = @ &
2 LW R AR DR R o

Bd S Rl R o B R KEE B i AR frsie s k> R A
PR RAR L T R A Sk e
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4-2 3¢ * ** |EEE 802.16e % 32 %0 E VAl S dedrdlam Lo A n

S,
s
W,
B
[\

d IEEE 802.16¢ # ) e 8 — B A ;S 4 £ ojiren= 2 > Ade < A @ 3R
v UTPERTIE A 0 mER WPREMEIRIAE Lo B 4-2.1 F AP A g BN
AP 5o e i i B engF B AT A e — R R nd £ B (T4 T AghE

R chdle £ 2 a0 > NP e ip IR A cnds (R G FE L3EM  (pre-registration) - H 4% Bhde
T
1. w2 3 @ > Anchor BS ,T.%#ﬂ MS — & Ap B e e R e T4l B L

target BS, target BS % 2 & £ £ 5p 34 (7 - K30 min T o

2. # DHCP ## iT# = 7 Fastranging 2. w > #* pF NCMS ,T‘u\/» i% i DHCP
WE ~pe- B IP b ¥ target BS k50 MS, MS & ibig— > g A OF
o

3. SIPreINVITE #: i% % #X ¥ % Fast Ranging 2_ {4 ﬁ 7o F 57 1,2,3 ads 0T
PELT P Eipehke SFF A4~ Activeset ) T R & € TR T4AER
e (v F B4R S 2 R SIP reINVITE, 52227 12 Hg

"f‘aﬁ%—“'—"“ri%’*)?ijl»“ $renpE > R 203 E TS EEL 2
JBERTH 7 - = SIPreINVITE » = F 42 % = /& % 5 Anchor BS, o4

Bk i
PBSS Q =
Anchor BS Target BS Router NCMS Entity
Tl
2. MSHO-REQ

3. HO-pre-notification (QoS, SBC|REG, DHCP)

) ) Target BS
Pre-registration allocate resource

ncludes new IP)
(add target BS 4. HO-pre-notification-response (QoS ¢ s
into active set) : p p QoS) from this instance.

(invoke DHCP)

6. BSHO-RSP 5. HO confirm

i , | 7.HO-IND R 7. HO ¢onfirm
1 8. Fast Ranging
Ty-m-emmemoeeee, (- 1e
9. RNG-REQ
T > Data
b 10. RNG-RSP forwarding
............... LI from Anchor BS

to target BS

W 421 wENAS oL




e 5 7 5 SIPreINVITE #1ig = JRF3 ¢ $7enpF B > 7 A 3 {7 ranging 2. % »
¢ %1 DHCP # iTendk s > BF 370 [P gk > F]pt 2 3% * Data forwarding £
i® > 153§ Anchor BS 3 MS enF 4t ¢ 4F ® - i» % T target BS, ¥ ¥/ target BS
LRI A ﬁf‘usb % i§ 7 L #& L (Data forwarding) e-% 1% > B~ 17 MS &3
TE » I B 3E D] MS A1 A2 FTen [P ikt o F]R o i*ufl, SIP reINVITE # 7 FF ¥ {%
P4 G HIRTE T AP 0B 422 4 o

\me ‘?‘

e

bual

Proactive Base Station Switching

—
T NCMS entity assign IP-1 to BS1 for MS
T, Data packet transmit to destination IP-1

——
IP-2 is assigned to new active set member BS2 for MS
Packet forwarding from address IP-1 to IP-2

—
After SIP re-invite
Data packet transmit to destination IP-2

Ts

——
BS1 is still in active set
Packet forwarding from address IP-2 to IP-1

IP-based Wireless Access Network

W 4-2.2 %z e SIPreINVITE 7+ £ B

f T1 p#F ¥ 8L sg 28 <0 [P Phone # MS enFildt s BiF o & gt T v IPI
shitnt o A T2 PFRFEL > § MS & BS1 *7 3% 5] BS2 > Ai5i6 DHCP i ¥ £ 5
FrenIP2 =u 0 MS %‘u € ’f 4} SIP reINVITE & &3¢ = ¢ [P Phone, & R#-F
Flit e Ew IP2 ehizyt o f SIP reINVITE & % & 2_ % » ¢ LB ETHHBSI B
FHJPL enizntbds Tt e @iE 3] P2 chiznt » i&pF MS 7 f & & SIP reINVITE
oA iﬁ;nb d IP2 B~8 Ffldte o 23| T3 pr ¥ 8L > SIP reINVITE = = » F L4t

fud Td Lt E &% P2 ehizht o L pF BS1 % & MS ehactive set ) > Data
forwarding % it ¢ d IP2 @2 3] IP1 > 4opt » if ¥ #-SIP reINVITE i = fR33 ¢
e “,ﬁ% °

» 1 HpEABRL K ¢ Ranging PRI ¥Titig s e AR N - 2
Fast Ranging =/ 4% ©

% IEEE 802.16e ® > #% 7] Association % 5; > Association e (¥ » g &

MS Z_#f 2 # #5 (scanning) % Bl A ¥ S e 3% B R T 0 AP EX A
Association 5B 427 > MS @ ¥ % FlA R 5087 10T g (F
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Lo 8% Rlenghs ooksi o &% Fanperi{oif 5 > )5 d Association » ¢ F £33
#E4F > Ranging ¥ 3 & 187 5 3 B ends (T o

2. xd Association, F ¥ v % 5 RN E AL TR T O
- i# Fast Ranging IE 2 Ranging Code & i * ﬂ g —‘F% & 7 % 7 1¥ Ranging
B 7L B R Y (75 (contention) shd iF

o 2,

B 5 (power)A B2 G o AP IET 0T RK:

Lor % % - =X} & Ranging Code P¥, #7i¢ * e _f * # F(Maximum
power) °

2. FA¥ SREIIRY 40 Ranging Code, 5iE iRl § - S w Big * For
T AR g B o> % BB ¢ 0 g% ¢ TLV(Type/Length/Value) ¥ 4v f
UL_MAP Fast Tracking IE - * 8bits, 0.25dB = F# — =t % 77 #7 & 24 B entg B
(-32dB~32dB), @ # E{34kH 14 (step size)t§ B & (T v § o

3. # Fx L B(Power Amplifier) s 73 ik B 2EF B0 A Sus p ¥ A B ATT
BE G F g R o

ENN ﬁ%g}4146,1(c)+5.% AR T BT EEDT - = 2-(a)
B2 04 - S wdR o 4ot L 4o 5 E Ranging 91 T f R o

i i {4 o Ranging in AZ Bl 4o B 4-2.3(@) %77 0 F 5 7 F ek Bii - K
Fla Bt F & 2-(b) 4dihe o R e GUR AR Sk o BT RA
PORE S L TR B o d B 4-23(b)F 1 RgFRshyg it
RZERTC BAEORER i.%? "z s\ Ranging ## (% -

APk e e o pre-registration © W (TR > MS ¢ VK FTen g Be
@4 > F) o 4h K Ranging chpF [ & % i & JR7F ¢ ¥763 & F] 4 o & IEEE
802.16 & ¢ » #rF_ & FUEI=E B 5 2ms~20ms > F| b Ak £ g4 Ranging *F
B A PRE Y BTEE R B £ K 2 frame*20ms=40ms > ¥ % KT PRI Y TP
RF e oo
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BS SS

<Time to send the CDMA Fast
Ranging opportunity> 1-(a)
Send MAP containing L-MAP
CDMA ----------p ----------------- o
Fast Ranging IE with a
broadcast Connection
ID

Ranging Code Transmit a unique Fast Ranging
- —————— e Code within the allocated region

with maximum power

<Time to send the CDMA Fast
Ranging opportunity>

Send MAP containing 1-© Sp
cbvA b2 C S\
Fast Ranging IE with a
broadcast Connection

ID
Send Fast_Tracking_IE 1- (©) & 2-(2)
with Power Corrections ]

and original Ranging UL_MAP+Fast_Tracking IE+TLV Receive Fast_Tracking_IE +
Code and Ranging slot  f=====—c-ccccmm e | o . i

TLV message with specific
Power adjustment level

Status=Continue

Status = Continue
2- . . . .
_ _ o Ranging Code Transmit a unique Fast Ranging
Receive power is e Code within the allocated region
acceptable. with corrected power .

Forward data for
SS 0 e <

Status=Success

W) 4-2.3(a) Modified Fast Ranging Process

Fast Ranging with new anchor BS

1-(c) 2-(c)
1-(a) 1-(b 2-(b
@ 1-®) 2-(a) (stzuus=Success

DL | UL | DL | UL
burst | burst | burst | burst

<« Total fast tracking
response processing time

B 4-2.3(b) Modified Fast Ranging Process

Ap #>t IEEE802.16e #7#% ) endle £ 44 (7 /n 48 > VP97 22 fd e 27 4)3 3
e £ FEALY o JRARY BRI o H ek E e ko e T - 0F

P
/T wp °
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FIF DENARAY o2 bR E iR

AERA L AP L A# 2 OFDMA [k 59 » RFT 7 73k 413§ * 3t TR
Fhzow BV AR ok HOER R R E ARG e

5-1 BN AW Sk frdo gy rwt

R AR S w2
FORBMABENAR SoFEEE O AP LB NS e od s

+ B j#4,5,20]1% IEEE 802.16e #-# 2 3 [16], £ 7T &1 2 7 H N2 75 2

® g

1. Candidate Set: preamble ¥ #& MS e | 2. AT 5 #7355 eh B &

2. Active Set: fAefLf ¢ A fedF T IP mat S MS 0 ¥ 4% Anchor BS # i
BUDMS FHHe 2 sl 552) 8 e 6

3. Anchor BS: fdéife & 2 it fv MS 3 F e chfkiy o

4. Target BS: MS # {73 £ & iv eyt %

5. Active Set Size: (i B~ ¥V FF R PFE @R Ak S o

Pilot RSSI

A BS1 PBSS mechanism
Active Set size = 2

Th_remove

Th_change

Th_replace

'}
== \
BS3 ! |
< E i >
Anchor BS Add BS2 into Change Anchor Replace Active Set Remove BS3 from t
is BS1 Active Set BS as BS2 member BS1 by BS3 Active Set

Network pre-registration

Link Layer Handoff

. . - S - - . .
Data Transmission over Air-Interface ' Service interruption time

B 5-11 HBENEAR SoHFEE 2
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Bl S-1.1 2o BN AR Soigs2anife b RFEZEY » AP 2R 2
& T ¥, T 395 pilot ¢ RSSI(received signal strength indicator) & ji- 2 8_%
Exds 11T ends

1. Th add: (RSSI of Anchor BS)-( RSSI of Best Candidate Set BS) < Th add,
i‘u)&zﬁv Network Pre-registration 7% %> 3 Candidate BS “r 3| Active Set ® >
7% DHCP # % &~ fie IP mht ¥t 2 5 o

2. Th_change: (RSSI of Best Active Set BS)—(RSSI of Anchor BS) > Th change,
ﬁ‘u)&(fﬁ 4% K ehik £ > Je gt Best Active Set BS % = #7¢ Anchor BS.

3. Th replace: 3 #* PF Active Set Size ¢ iE F *3 > # (RSSI of Best Candidate
BS)-( RSSI of Worst Active Set BS) > Th_replace, Best Candidate BS i}ciu
Worst Active Set BS B~ X 3., = % Active Set e— & F o

4. Th remove: (RSSI of Anchor BS)-( RSSI of Worst Active Set BS) >
Th_remove, i}ciu Worst Active Set BS # ! Active Set °

H ¢ Th add *r i fx# Network pre-registration #* i¥ e17i% % > Th _change 3 £z
#> Link Layer Handoff #hi% 2 - & % » § ¢ 3% iF » Network pre-registration ¥ > 7]
57 %5 DAD ki IP a2 F A H # MS #ri¢ * »NCMS A i i i DHCP
fo frnl A Fe s BS, M BALE & T K 1S Ay o Fpt o & i if F 4uE % Th add
e ds iE 25 % {8 Network pre-registration #7$> {¥ i; 33 & Link Layer Handoff fx #>
Zom R A > BRI Mg A PRFE Y YrPE R i 4 o 3 i 0 Th add ?;mﬁ ~ > Best
Candidate Set BS fﬁ 5 A4 »~ active set, B2 X ¥ 14 Fx % Network pre-registration
sk = & 0 iz gt pF Best Candidate Set BS » ] % 32 ib45 1 — A~ B TR - i@
& FRALY o

Pilot RSSI
‘ BS1

4

Pre-defined

Threshold

% add Th_change
&
B52
]
: [—"
Anchor BS e t »
B3l ¢ To= 7T

# 5-1.2 Network pre-registration #% # # {7 7+ &, #
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4[] 5-1.2 #77¢ » 24 i #- Anchor BS {r Best Candidate Set BS z_ & RSSI ¢4
#_Th add % = Th_change mE%Fs'F’ & Te, o Tc g % 3| * —‘“ﬁ%ﬁv }4 fr’ﬁ RS
J&(shadow fading) s 58> @ & IR — BRE chs 5 0 F]pb o 2P &2 i3 Network
pre-registration =7 1T - T_iy ;a:}&ﬁ‘ﬂ % Link Layer Handoff fx#: 2. % dv ° Tp %
PR3 ¢ %7pF fF (Service Disruption Time), % Network pre-registration EA I I
¥ » Tp= Tp(Network pre-registration time)-Ty(Link Layer Handoff), i3 ;k Tp 3
tv 0 B Tp i 4o AgiE — B uf & chfgf 2 (Delay threshold), Tkg B dpode i3 —ﬁ g3t
¢ ZH, d ¥ &> Network pre-registration & (¥ 55 2 5 i Frefiz = > #-¢ i3 * T
* —‘ki’q‘ BeE i 4 (loss) °

Network pre-registration #& o1 e77# (£~ = o 4% 5 by (LR HeoF kR -
h X Fls Te g Em &2 FEE (e Jg4ofp dp chz o > Fpt VP argg 0 e
R NAR S dkErdE E 2 B B4 Ay Link Layer Handoff 4% gz #
PF > 3 F 24 PF Network pre-registration ed (¥ & & F » 38 f & F Network
pre-registration ¥ % & > 4 34 {7 Link Layer Handoff & i® » ﬁrli%*] 5-1.3 #75F o

Pilot RSSI

A BS1

Pre-defined PBSS:
Threshold Link 1 handoff will not
Th_add - iniliated until network

be initiated until network
pre-registration is completed

\ -
e o t
o=Tu.

W 5-1.3 B NEM S odpkdorE

d Bl 5-1.3 ¥ r1 5 | » & Th_change % i* j% & % » Network pre-registration 51
# TR X % = » F] > Link Layer Handoff ¢ iT Jf & ¥ » & F| Network
pre-registration = = B¥ 4 &g fxd 0 hept 5 i F 0 Network pre-registration i2 7 #%

R PF o Tpdf4e > g 2 fé * —“z j‘ B iid 4 (loss)enfia) o A% Feaiffev
Anchor BS 2t 555 & g 2 ® ¥ v € i & 3F ¢ 45 355 (packet error rate) et

Ao BRI F LA s e —‘ﬁfﬁa oy AR X I mendte o Flptoo Iy

._,B’,E!E-KZ g'&f’_«t‘TE Lﬁi ji[ﬁﬁg:__é-_ °
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dow R AR S dEcE R N kF o i 9kt Thoadd, 4 &R U4
BB odt e SR 0 Flpt o AT - & o AR IR e R B 2 o Y
i % 4% _Th add -

SRVAR AN =3 28T UL

Th_add sz £ 4293 Anchor BS {r Best Candidate Set BS 2. & RSSI c74 %
e T o A 2 dp 3 4 Anchor BS {r Best Candidate Set BS 7 RSSI £~
o 1 * 3 B sample B chA IR S —*ﬁi B RSSI ehf & Tppr @2 16 > € 7
€ 7% &_Th_change g i » k-2t pr 7 & fod T add chd iF > 4oR] 5-2.1 #7
T oo
Pilot RSSI

A BS1

First order

extrapolation criterion
Th_change
Link layer handoff will not

be initiated until network
pre-registration is completed

BS2

. _
N
Anchor BS > —
is BS1 Te | t

W 5-2.1 FE RIS fads K 2

FARR S % By > ffad Th add 2 18 » 58 Tp PFRF = 2 7 Network
pre-registration > # % i ¢ & ! i€ {7 Link Layer Handoff, ¢ } — & #% " #} Ranging
Ak ERE S F Vv R R 2 BRAEOER JF LR % Link Layer Handoff
ehide (%0 F]ph o PSR IER] S R E i B R T O B R e gE 0 ehdt e iR 2 4
g4 RT > EPE A B TREFEIR P G
AT - o PR ATAE NS 2 TR TR ERERE A% o
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¥2F BHEESE

- BREFE ’F‘r'/ SR TR B 1 A I AR DR ER K SLead Tf'l‘%"ﬂ‘ o A A
Ay AP - B :ﬁ (IR A AL Ezgr o N i S T 5% kLo TP A 6-1
a0 B L BERIRE O T PR TR P BT A 6-2 & F R SR
AN T
2

6-1 HHIRBR 7K T

_ﬁﬁuﬁixuﬁﬁﬁwiMWE#gé%ﬂi%ﬁ%&@w,kaﬁxﬁﬁ
FRE AN B 4R AR E R R DR T f e ) R )
MERBRRFEY L& - BHHE o NP LS UMTS(Universal Mobile
Telecommunications System)2R.18 3 #74% %4 FAL[21] > & & * —‘F’i‘ e - %
FLE TRBLEF A Y = A A ¢

F P /72 % (Indoor Office Test Environment)

S TRB S A H e ;;&;{gﬁﬂy ® Fw{@ﬁﬂﬁ Hi o A DB
FATEREP ARA B e REHFA DL E RFIRAOHE S &
BRI A R IR R SR B i SRR R o 1R Rl
o ZP R R AR § AL Log-normal ¢ha o @ R L 6 5
12dB -

EIPEZHTFHE mﬁ A (Outdoor to Indoor and Pedestrian Test Environment)

-t BB i Sl E 3 ol m%r{@@;];%—:rrz X0 B NAEE
*i*ﬂ %%ﬁmw"%%ﬁmmriﬁ%#m\¢r I
¥R F ok OB G USLE MU 8 B2 (Line Of Sight, LOS)P¥ » B Z4f

% % 3R P gbk’ﬁjf;'&&?,gg_m—l" ;\JILLoIEg‘m%%&@gﬁkM S k- gh
A F R AL @’%J . /E(Non-LOS)PF » ¥ % i S 4 il & 7 iy
A GUBLORTR ) RS A A R B Y B EEH e S A R e gt
B P P R % R 1 L 3 A Log-normal 4 0 F iR £ X 5 8dB -

% i 1 E F (Vehicular Test Environment)

M TRBL RS B A SmE PR ARG F R Ay g BT
R RS A AN EERY FrAy SRR 3 SR Y
BRR TR FROEEL YL 10dB - LR (Rural) sk i o d 33 A
BP0 R AP e B EEPF RS AE A AP ROT R G BB AR R e

)
=

=1

S
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F i fo FRAA 8 50 d chd B BET @ BTN 4 Y 3 R en T
= 1:,\:]5: L oo

A TRB P 0 d 3 4 48 & Sl i (Wireless Channels) 5% g5 [22][23] » xR H
TR AR AT R A 4T 2 B SAE 4 (Path Loss) 0 i i % % (Shadow
Fading) > % ¥&J% % 7% (Multi-path Fading), 7 & #-4 w4 2 2 #7)] -

1. BE4F 4 #-3](Path Loss Model)

BT AR KA IR @R R § S BB R4
Hidem R o BT - § TR TIZ B bk BIRE - SRR 2 A ke

Be A & HOA)S G SRE R 7 0 A uldeT R [21]
A BERPASFREG T LBRLFLHA

L=37+30 LoglO(R) +183 n((n+2)/(n+1)—0446)
P R AUBLH SRRy S B A2 %)
n égw{.ﬂa S BEPEAT T B B

RB TR iR R TR LR L N 5 12dB

B. i_%/\i}]\ s} 4 FA2 ;ﬁﬁ,é K mﬁ{; ;}F’g ﬁ‘_‘«m] .

L =40 Logl0O(R) + 30 Log10(f) + 49
B¢ R SUELE S A RS B EEY(2 2)
f{%%§£@40ﬁrm$%ﬁmﬁw7FNm@

BT dE A BAl g & LR ”ﬁ B A # 3% B /& (Non Line-Of-Sight,
NLOS)%:%’* S I A \Eﬁ’«*prf/p%‘* 2k S
12dB > @ &g ¢h AT e R R 2 R LR 5 10dB -

C. FTRE* FRLT1EPFPREFA I

L= 40(1-4x10-3Dhb)Log10(R) -18Log10(Dhb) + 21Log10(f) + 80 dB.

B R GGG EBERCES BT OIEY(2N 2)

/& %qui‘kﬁ»*iﬁac(fﬁ FREFFE A AT I MHz)

Ahb AP ST R TIEEALF R, O Q)

AT ORB SAAEESNBRA LT ASE RN
AT AY o B BTARORFE AL DT TR

L

i

40



2. % 5 53 (slow fading)

e E LA é%;—%?ﬁﬁ BILIR 0 EFR T F LA
R SRR NI s it A Ea

15 bl 7 ha R GIEEE BIE eSS o nrafrsgﬁﬂr"f‘ g L
ﬁ_)i: $ot4e k& £ % 3 Log-normal 4 l’r'r o Fl BB KA LT
B A5k Froenfi e pE o SV g % — B & IR Log-normal A& i hﬂ&f_%}%ﬁ@:’ % # A
Frde % oTid & R o PR R BRI L PN F T g DR B 1

Sng 4

e
%ﬁ

4

F T
0
s

14—

-

Bk aop MR B9 ¥ 5T ¥ hil £ Gudmundson #7# )
eH- A [24]

Gudmundson %‘TJ}J‘; Bop e %4 Dehp 4P B A 4o T
R(k)=0"a"

T/D
a=g,

St
L

R(k) 5 & P~k B2 B egp B 1

ESE A -»L»F’L,E']:}I'E_' i E ] aE R L

7 PR BLAT R R eB R T e

7 P~4% 8 R 2_4p B ¥ #ic(correlation coefficient)

& "ﬁ Bk R

O sl =

&P AiZ R B 2 2440 B BE3E(De-correlation Distance)
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(Multi-path) @3 e %, B8 F RS H KenB 5L ot 5 F 72 FonFliE & -
R ERERF A RS ) s A R ifa i TART S oo AP ALz B

WL B LGS S R S AT T A2 SR

% % £ B J% = (> (multipath components) > U 12 4p 2 Ap e en™ 38 & = @ * RS

(SRR

O0OBCERD FRE R T amnedk o R %ﬁé i i 7% 3 (Impulse  Response)
kS RSBk > RER E’?’ﬁﬁ{ﬁ%ﬁi‘% (Scattering) = % o & ¥ %k
SR enif §_Jakes ) 0 v B T i@ H —“‘Ff;iﬁﬁ HE P A T g bR
B rREDBI LG o4t - RO FRYFPZ B e BB kpEBE
S BT X AR Y B4AE 5 i % (Doppler Frequency Offset)if # iF 4w o d 20 %
F S 3 BT 3R 4y o 12 (Omni-directional) % 8 » F]t o B 3L I
ARp & - BRSSP IR g % o Jakes #T Y g FRUBLATH TR B Ao Bl AT
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Jakes 7|8 E 7\ 5 40 [22]

N —j(én +2ﬂfmtcost9n)
= Ze

n=1
where ¢?n:27r(fc +fm)2'n
0 =2 o1 2N
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r(t) 5 e Plen gl > SR E 2 {8 7 i
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= 22 cos B cos2rzf t+ V2 cosa cos 2rf ¢

n=1

M
= 22 sin 5, cos2x f t + V2 sina cos 2rf ¢t
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2

r,(t):1—Part
1o(t): Q- Part

ARy R Y o A 2F[21] F * Vehciular mode ¥ > 120km/hr e
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P E AT F AR SOkm/hr B S A e P K AP (ex. 2 2) HERL
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BT S A R o e R BT
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B Gl TR ERRE O] 55 0 PR ER RBEE o R Mlller fe
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T &R FIER o Ft AU R R AR g R R 0
A gEARS BT e o AP ER £4F % * (h#c(Reuse factor) & 40 47
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B fw¥e 2 (Cluster) » % 76 % o 355 e ik F e IR 2 4B 37 X
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#H o #B%r’v’ﬂjﬁ%%iﬁw g3 EH N ’ﬁﬁ%‘ifgqu Tmte T KT -

A AR T — A et

TR % -

2. 4&p.3F ¥ (Link Budget)

TR G MECE R TR 2 ARTE Y Sl
BoR R —293K(20 C), #EF &£ % # * % #,=1, Sector Size= 6 FfF % o

/F-Eyi

;i’ e T LA A G ’Jﬂ.lL_.;_ﬁilE‘ s “‘%’K"’
g 319 R ALY FRR o TR & B0 19 .@;,Jmsa,,g‘,qm

At B THE = 6MHz,

Modulation Scheme QPSK

Coding Rate 1/2

Transmitter(BS)

Max. Transmit Power for each Base Station | 47 (=50W)

[dBm]

Max. Transmit Power for each SCH [dBm)] 44 a

BS Antenna Gain [dBi] 18 b
Back Oft [dB] 5 c
EIRP [dBm] 57 d=a+tb-c
Receiver (BS)

Thermal Noise Density [dB/Hz]=KT -173.93 e
Noise Figure [dB] 4 f
Receiver Noise Density [dBm/Hz] -169.93 g=e+f
Receiver Noise Power[dBm] -102.148 h
Received Interference Power at Cell Boundary | -95.12 1
[dBm]

Total Received Noise and Interference Power | -94.32

Required Eb/ (No+Io) [dB] 6 ]
Processing Gain [dB] 15 k
Mobile Antenna Gain [dBi] 0 1
Required Received Signal Power[dBm] -103.32 m
Max. Allowable Propagation Loss [dB] 160.32 n=d-m-+1
Coverage Prob. [%] 90

Log Normal Fading Constant [dB] 8 0

Log Normal Fading Margin [dB] 9 p
Allowed Path Loss for Cell Range [dB] 151.32 r=n-p
Corresponding Cell Radius [km] 3

% 6-1.1 $BBLTEE
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% VoIP 3¢ 1 20ms 0% # 3| > =& B 5 20ms, 3t & uf E A7 F
150ms » %F%"J T4 5 if & (loss) ©
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Average Packet Loss Rate
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Average Active Set Update Times
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