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IP-based OFDMA Systems

Student: Kai-Shin Lin Advisor: Dr. Wern-Ho Sheen
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National Chiao Tung University

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. te:achieve high transmission rate in multipath
environment. Instead of providing fixed swireleSs 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 -0f 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.
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I 3% £ (8733 2 4p = 7% 9 (Phase Rotation) » # 1| # 3 i gl N 4o 3 0 0 7
PR T TR RfER R o F 2 F AL VAR RIERCR T R
L REENfEA % o

pteb > OFDM sty - £ B PR L% EHHEES v (Peak to Average
Power Ratio, PAPR) » & " OFDM % 5L5 5 Bl e & @ & » Fpt B 55 5 ¢
EEFPATT AT R A RO F R PRI TR Bl ‘»‘il]“* T 32 R
A2 ZERME AL T S PP g e PAPR BAL 0 2R D # F ik B2 2t
ML T o

M@ % 2, OFDM $#jieead & (B ghhe T ¢

1. ZHy %@rﬁﬂfsﬁ&ﬁ* 5 RSN R TR R chisdnd 03 F RAFfED
PERFE R TR AT R AL (FA- LR RREY - &
- B E T P e i Y > OFDM 7 /2 f§ 5 el pRaE B JFAcor5 42
B A A L AR R - BATRRRAR G B hE T TR p B
%{“r&lil\mx;, e

2. ¥ &mgﬁégxa' EPoV RS B Fok et ke BE B AL
e 1‘&»:@3@1—] s gD ks B

3. OFDM )k %tk 3 #f 5 4 & (Frequency Diversity)sfsc % » vt B %0 84 { st 59
i F AR+ 4R o

OFDM it stz B s fiqprt > & F - a2 7 3P 4o

1. OFDM i HfF h X B ip e 2 AR » 22 BRI 2 Ma g
ICT- -

2.0 M EHIHOES I PR R N2 B o g e Tk B R
eR e
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2-2 3 ¥ X OFDMA £ 825 2

E Y SN RIS

I
Pipdend = mie (cell) #rie =y kst
b

\

Pt

u

21N ‘a;

A
g’l f‘ ?‘;‘éi*ﬁ’ﬁ:u\é% L‘(BS)’
|7 end K fp- ‘m e (cell) = Bk

cc

}
N
o=
P
Ix
T
o
=
2
g
g
o
-E
Aq.
poas)
.3..‘.
A

b
55O o enprdapEsE o~ F B AR
G RN PaEFRECVTAEFHY 2 AT B B dofl 2-2.1

TR o

T

& B AR SFEERE (N A ) BT FH T 2P o (Mobile Switching
Center » MSC) » & 2 #4627 2 U e 2 ﬁﬁﬁg’rgﬁémﬁﬂﬁﬁ?“
Pr-lmrie pocn 2 FHLBIET TR TP o R TR ST RN NI
P AR e T BRI o

EHB LN EFHTE AR SN ed T HEE R L

Bop il XA B Bt AT mﬁi%i\ ﬁf"?.;é,f‘ IR Aol

(g
E-
e
e

m®MAﬁﬁﬁ,?u%ﬁwﬁ%¢$ﬁé4ﬁﬁ’%kﬁiié?uﬁ
Feih it h K F B A MR R T S TR A S
BELORI o 2 RS S I R B ERE R S R B PR
Foo poa ATk Sde WlMax, x{ {%—GFDM 28 ] B o

(L e
=

H
0%

0
0

BS: Base Station
MS: Mobile Station

B 2-2.1 3 5 S eps s
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2-3 12 IP g i L# 2. OFDMA % %

Bﬁﬁﬁﬁﬂkﬁﬁtﬁwési R R S Wﬁ’w%wwﬂ
Ao~ LR L o RROYEEN S B RN B F e E oM PR AR R TR N
%’iﬁﬂﬁﬁﬂﬁkvﬂe’éﬂﬁﬁ%@ﬁé%mwvﬂﬁﬁﬁﬁﬁ?ﬂ’
FIRE- BERMY PIRPOIEAS 2 0 0 TP L A#H 2 &R R B

5 ek
Lo

k'

# LR FEHFAE G prd 2R Ak BPe i (core
network ) " FE 3 F RIS S TR Bchp TR T S EH - .,4&&1,\;}; > fe p
TER AP T HUEF R R ES IR RERR B BRI
(VoIP) HHFE (T 35 > M X hgrE M A > Jo 97 F K AL I 5 H - a8 gt
e (IP) $eBe o HE K3 10 IP 3 A#2 Pow s &5 0T 452E[13]:

Hyrw i 4% [P (Internet Protocol ) sk jis
2 - BERSIP o REC TR AR LB AR RE bRl 231
AET o LAREA
3. % @ * G B4 (mobi
?ﬁxﬁgﬁW§ﬁﬁ“
4. IP-based 2. & FRP~ & ¥
o 5 BAEPRIE T R R j\h
T

'i‘-, :

IF Core Network

Enterprize Wireless LA

W 2-3.1 IP network % 3% £ 4 & ST A s [13]
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72 IEEE 802.16 & 5 6]+ » H 4 5 { £ * 0 IP 5 Ao gt > ¥
# * OFDMA =733 % it - & IEEE 802.16g-04/03r2 [14]7 > #% 417 — & 4 02 [P
EY &&i?ﬁ’fﬁ" » IEEE 802.16[15]% IEEE 802.16¢[16] " & it /5 enj7 5 » 14
EILFFNTRERRFT R TR AEH o B AR I d - A4t
(distributed)# ¥e fie B 4o F] 2-3.2 #7m » F AR 5 EE Rl P RE o &
BooAEFARL G MM (gateway) 2 B d F(router) w5y o H ¢ NCMS(Network
Control and Management System) it 5 7 ¢ gk S 2. B enfig o b 52 B e 3
PR d NCMS kg & w Hipdlan 2 R A4 e NCMS £ 7 f § % %

Bo @ IP impteng 2> X 2 M APRFEEF G o

NCMS

Entity
MSS

NCMS
Entity

MSS

NCMS
Entity

¥ 2-3.2 IEEE802.16g 4 #x5° 4 B 3¢ #[14]

802.16 {53 1 & & 45 802.16a ~ 802.16d fr 802.16e = f# $E-2& - 802.16a £_5 £ 4% &
2-11GHz #f £ tn25 4L JE(NLOS) 57 B 248 » & 5@ 2% 3 0 > 802.16d(802.16-2004) £
802.16a #1# 5 7| > 802.16¢ B §_IEEE802.16a/d it~ #Hat 0 » H p ehi pe $ £

B B H B4 > 802.16e EIE P B 52005 EFF o fe v A igiTE ¢ o
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802.16 802.16a/d 802.16¢
=& pP [2001 & 12 0 2003 # 19/ A2 2004 £ A
2004 & Q4
B* 3w #. & - *7 2 Backhaul #. & - *7 2 Backhaul THENER LR
AR 10~66GHz 2~11GHz 2~6GHz
(] ﬁ%l E LOS 2 LOS 2£LOS
i:] ﬁs?li F 32~134Mbps 75Mbps 15Mbps
(L4 % 5 28MHz) (€4 % 5 20MHz) (3 i 47 % & 5SMHz)
AHHN  |QPSK,16QAM,64QAM QPSK,16QAM,64QAM QPSK,16QAM,64QAM
# 256 + §34 OFDM # 256 + § i OFDM
# b fr & e & e L #HEE
LR 20,25 2 28MHz 1.5~20MHz 1.5~20MHz
@R |13 # 46 5w 1~3 352

% 2-3:1802.16 3 £ 4RI 1L [17]

iz (frame) B

IEEE 802.16-2004[15] % ¥ux * eh& i * & #F 5 € 3B~ (OFDMA ) Hjiv > H
£ ;‘;;sui SHETEFE  VREEAE S BR Y ?{ » 5 FDD % TDD = ff3¢ » 34
12 TDD $i-5% 2 B8k3t 5 Z(Point to Multi-Point, PMP)#& f2 5 4 15— B /1 &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 BABiEX & 2 T 487 754 (DL subframe)
frt 44+ 75 += (UL subframe) - H ¥ T 4a3 g5+=¢ 7 7 preamble, FCH(frame
control header), DL MAP 4r UP_MAP % T 4a5 ¢ * -‘F*{ E % B o DL MAP
fr UP_MAP .1 & fede it * F Tl g4~ fo & 483 512 | 483 e
—HFEP PSS 70 R P AT R R B RS i i (ranging
subchannel) °

T 4hach+ i g B O~ (subchannel allocation ) 2 ;%3 & fa:

1. Partial Usage of Subchannel(PUSC): R4 e+ i ig A & fie ib @ ﬁ?‘]:;}’q e
2. Full Usage of Subchannel (FUSC): 2 3% h i i $Ri & fe ¥ 18 ﬁg?]:,% g
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OFDMA symbol mumber

i
Ok Rl R BT T D BRI I3 RS1S) (R1T B0 b3 26| k30 k3 33
5] FCH TCH
42| UL burst#1
] DL burst #3
5 =
| f — UL bugst #2
- —| <
2 7 DL burst £1
2| 3% LT
5| 4% |= £ |=
5| 18 |3 DL burst 74 UL burst #3 s o=
2| 3% [ " |2
; E DL burst £2 DL buarst £5 UL hurst #4
i UL burst 75
Loy | Pangme subchanme]
- BL g™ UL ™16

¥ 2-3.3 TDD #3582 7 =57 3 ®[15]

A arE * chE_FUSC ens gl 1“;‘ % » (Carrier Allocation ) 4
fe > £ 4995 IEEE 802.16-2004[15]%¢4k 1 ch 3o o £ 2-32 ¥ 7 1) > TAAUR X
2048 @ > E & g it * Pl £ 170370 0 3 g i * hplahfl 2 2 173 B
172 i » L de Aps(Pilot)y L & fe 2 18 > £ T hF U Q)N 4 = 32 B
i (Sub-Channel) » # # 5 48 @ T {4 o

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}

%232 b r2 Ap[l5]
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subcarrier (K,S) = N nanmeis - N +

{ ps |:nk mod( NSchhanne|s) i| + I Dcell }mOd(Nsubchanne|s) (3)

subcarrier(k,s): % s i L3 # h% k B+ 0

s A E Ry K0~3 1

n, t(K+13-8) 00, KEF YR B3 3 7 il

p.[]] PR R e LA S A E T AR R 7

D SEHERES 2 SELES RS

X odk DX KR 3] 2 i
ﬁ&?f’ifﬁéﬁéﬁﬁwi’iﬁﬁiaﬁlﬂnfﬁfﬂié’54@234

Forswggdi X RESEE SR TR g i F G 1703 B kB0

N 14
s

OB A 0 8 3 e 3 g A g P St -

Sub_band

||\Isubcarriers_|1

Sub_band 0 Sub_band | EEEERTTR PP PPPP . Sub_band T e .

—>
frequency

012345 ...... M ...... N

e LT

number of sub-carriers within each sub-channel

B 2-34 4% » 7 L W[15]

subchannels

Nsubcarriers

P & IEEE802.16e crm & @ » J L3 * Kb et 485 > 1

ﬂ;mmmmum{éﬁ*mmMAmw’F’ﬂ“’giﬂﬁﬁm@“ié

F AN S HE L m 2 R TR SRR R o Fl oo

tr2 IP 5 fhdtz. OFDMA i 5i¥ IR s eng 48 8 > 1 4 48 T BRI P
PG 2L AR LR aRRAE -
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oW E A o

*F
Jn
i

p
ﬁ%f"gfé IELAE R R E @ %—;L(Piz?}rrf%i s ] s % z@%ﬁ@%ﬂ%%&; B
& ehat O e o doie BB gkt B2 B PR e g R Y X
BRTAFRTRE? [P Pigenfs oo 3L FRTA RS - BER T

EER el SR U WG S B o XF?Ffﬁiﬁ&ﬁjfgﬁé‘H—’Ef%%ﬁﬁj

E@i$—i¥5@ﬁﬁhkﬁwﬂ%@$,Eﬁiﬁrﬂktﬁﬁﬁo%'rM1
B30 20 4 S (30 GSM), B3 £33 % — R { 33 0 iR S
&@%W@ﬁ,@%iwﬁnggﬁﬁ,aﬁwwg{,ﬁﬁigmmmj
Handoff) » | CDMA & Se 313 0 4 #5 7 3t 3% # = H pis(Soft Handoff) 842 - fe p
w0 AL ek ,\vu-WlMaX, H EHrc® o T4 OFDM $ui > higthen kit
T ﬁﬁ;‘#ﬁiﬁqﬁmﬁ * ?”% FEAFR S F 0 AR P AR N
fri i3 £ BT - B AL 0 FIEFE L IP A A # 2 OFDMA Jk 5iz i *
Mo EER DAY IP L A# 2 OFDMA #5755 &0 % A A 5 *7 3 (Proactive
Base Station Switching)$ fFerzh & 32 25 -

3-1 4 < 3 f A

w&@?ﬁﬁ%@ﬁ’éé“ﬁd—ﬁéw‘ﬁm%#@%@ﬂf—%%.

B S - KGR R L e

B FEAR R LR TR s R
BIFPRIF & (QOS) -
BT FRAT e AL AREE K TR F ks Sadm v
ﬁ$ﬁﬁéﬁh@ﬁﬁ$,%@%ﬁﬁ§ﬁw1%o
4. LR * E A7 PR FEERT R 25(Roaming) o
5. MR TSR AR o0 T 4T #7( Load balancing )
P e o

MR RS o PRI e g 0 i F] BROELH O NEHEINE
REETT R A SRR ERE ORF] AP BERRF B2 AT R
W h ALY AT andk £ oA 2 2 FE[5] 0 Aok 3-1.1

w oo =
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B i ipE

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 FHERENAE

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 Salih i

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

F 3401 % L BT LN

Bl R IR S A MR LA A S A 5N 4% £ (Hard Handoff)
ek 3% 3% £ (Soft Handoff), A ;4 Hjr— o R ‘fr’—— BAK S22 ER e
ATENAY CREZRML T LY BERFID A g AR Y F A i AR

Srerpe A0, BRNEEE HORRE A fed @ e S 2 ag A PEE%@MJ: Pl B is
AF BT R O R Bt S PR 150 SUPRA S
TR E I RS FT R R e R EH - IR i AP RO H N
o BN 4 £ P iR Ak Bh4e T [4,5]:

1. RE

R S L piieris & 478 B % fi (Ping-Pong Effect) 7,
FORY HEA BARR AR o F Rw g 7 W e R D
fHE A @ RY R FEERY > EETF DR -

b, AN FHME T R RE B2l & R § ok - BBEF
i (hysteresis), » ﬁh{#ﬁiﬁ?\ ikl SHlELR R R 3O R
A RO SIEBRFE B FHRE > AR
SRR TS RE St UV B R L T
,’g_]]g.ﬂé})\ R f guﬁrgé‘r—l%mp =l @'\ \ﬁi;}i,{ﬁgjq %_Q»rn
TRFE T i?e*ﬁfbw?fﬁﬁﬁi\mf&” pEZRR A G
By 5 BATT AR > 70 AR kST & T R o
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C. P EPUNTFIZ T LAY TR G PRIEZ W ’Th,tfr i A
GREZAE TR O R R S g T

a. FlalbFRics BAK S22d@R > TP L AT hay
%i..7;‘11,41\+/,“_~,.‘_, ,,_‘114 B # Flle,;\,’fiéj.%o
b, H I FinARiA N 3 £ H A R o

B S U BT A L e e B (P) B A T A R -
vLAP et G Az e S PR v R [7,18],5 T A e e S é@m, v ood
WL AR ARR NI F R A g F o BERF F IR RS
SIP ~ Mobile IP & &_Cellular IP 573 5% » e i3 g % § »eig @i i é] Arig B ik 4
PR o Bipdt 2 ¢ o KRR A 5 R g £ (Network Layer

Handoff) # 485 & 4% + (Link Layer Handoff), & £ 4c 1/ % 4 &

. w ¥ ;%(Proactive): # 74 kL2 m €I AR FREA L o
2. 2% i;%(Reactive): T4 S AL 2 B R FRREEEL -

AR H2 Y o AP §_% intra-system .mobile-initiated ek # T o T A * W
B (Proactive)#:% sy e RKee L E R AR A TP S A A2
OFDMA i 5L % & T pr {2 R fdie £ PEEEATY B eng o

3-2 3 £ Pt IP B ¥ WML B2 F

W4 e g F e ;g%[4,5,27] Bt AT N e £ Hopodi sV £ BE ke
o AR ERFDEASET P T YL A ‘“%’f%ia‘iﬁf“
¥ Leny ¥y (Ping-pong Effect) , 2 HALBLL4Ffe R g 2 T B 45 5 ¢
T

% CDMA i 3¢ > '"‘\léx%iﬂ,j:,’ﬁ‘:?é A IR > Hoarkd A RETEL
e L A IP 2 A#2 OFDMA 3P, N2 % itV S Hple a i -
B rLAT 3 £ P S AR AT i B AR S R AP B S R
3t

1 R

&r%} 321 2 &4 0 B3 e WCDMA k509 > Bt 5% 3 £ Pribez 90 0 iy
P B F 0 ARG K ¢ FR B B gR(core network), @ gt
frtd — B4 ¢ < (Radio network controller » RNC)#731 % » ¥ f # H EF; BN 2
Y5 (F2 FRehA e o T 48(Downlink) e & B K5, 2 RNC ¢ #2238 &
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Active set ® % b S @iE3te K MS el naFEH o @@ MSA 3
Big* i en¥EAFE (buffer) KEF 2 PRI ENite = ] izt 4te
i* % £ (combining) ; #_F 42 (Uplink) ehé& & kg » @ * ¥ @873 Ay 5
» ¥ UFEAL A RNC ¥ ive & > @ #7(F D el & W § (combining gain)¥ & *° 45

2
g

FFE G —‘ﬁﬁi%]:".ﬂ Foo R E PR S ik Bk - o d T S A F R
U S B4R Y > RNC gt & ¥ 5% (centralized) sy 4148 8 & 3 B i€ en
&:@%%3%1?i§%ﬁ’ﬂﬁ%ﬁﬂﬂPé%@ﬁﬁﬁﬂ’iﬁﬁﬁﬁﬁ

3
MR Apid 0 BEAR 4 NCMS B 4% % o 2 gt /84 4750 (distributed) shf 4148 % T
FRA Sende 7 LA g0 NCMS 4 £ %23 & e RNCE A& 4 1 &

Ao e Frie (7 st H S R 4T 4BPF > 42 S A feindl i) > FE A
EHTRRESHE LGN WRZEI R LRSS FL RS

ERAR S S RST IR e

Internet

Core Network

'X'll” T
VRN E=E:

IEEE 802.16 IP-based Wireless Access Network

(=l
Vi ‘ ¥
(X777 o
W5

3G Wireless Access Network

B 3-2.1 Network Structure

2. MRS A
% CDMA s 52% > fisS 4 S vz #7005 3 AR £ 95 Hapd & i
Ja f_g_ é._

F]+ (reuse factor) 5 1> FI it Sa R PEade R p 2 o Al S e Eim (72
OFDMA 7 47 » & i + i if (subchannel) 38%&d % F 3 §%d (subcarrier) “7 . =,

%?ﬁﬁékﬁﬁk%ézkﬁﬂﬁﬂﬁo

#

a2

B 3-22 S 4acid2 & P e AW 0 B P foA4f (baseband ) Fxis4p B
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th= BHCE A B % Synch, FFT, Viterbi » 258 1 8 & At % 567 @ Ik ;S 4 £ 3t
WWF%d%%ﬁﬁéﬁﬁﬁéjﬂﬂ%’%*ﬁii%ﬁﬁ%ﬁﬁﬁ%ﬁﬁ;
FAFT AP AAER D e § N e L% d B (Proactive Base  Station
Switching) » ] & § % F — & F it B Sohdte T IFfER 0 TU R F R S
% Sync hficie % j2 7 e A8 5 i preamble - fr— £ % B chRAE RS e ki3
ALt s od AR Ao f P o AN Bl d BT Ao B R E U
PR ER SR AR A FT R o

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

R Sp—

FrEEEEPR A

= . a
T iy e
Blw . bl ERBEL

FLEEITE

.
i
g

0 R o RRLEE

i EEE S

Vil EFERETE AN

W] 3-2.2 Baseband and MAC processor chip

3. FRirP W F e &
e wld itk (network) frsid & (link ) cpLmh - k35348 = PRAE ¥
%1 7

A. A\ F £ FF(Hard Handover) ¢
a. MBI PR @ R 5 iE i F R K gt
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o8 € B wm ik b PRIED- B A 5 (Anchor Base Station. )e
b, 4aSE - X Ffo- BAK S22 AEIF AR
fH BRI SEFARS A AT - B AR 5B AE 2 Faud
Mo FEATE QA APFRUEBRA - FEIRET £ 7 5K

B 3-23 AN HEPIETEZTLH o B 7 a0 § % 4 HCBSL it
Fleru g & M3 BS2 — B Th HHO FF > 4 B 4ok 3 £ cnds (7> Tt > & £
417 #rig & JRAR P ¥70pF F (Service Disruption time)#-¢ (% £ @ & 2 /& X s
JRA% B oo

Pilot RSSI
BS1

Hard Handoff

BS3
Connecting Change Serving )
to BSI BS as BS2
HO
processing
time
Data transmission over air-interface < >

Service DisruptionTime

Bl 3-2.3 A £ Hpmwy 2

B.  #t3% 4 £ H(Soft HandofY) :
a.  pRK C gTpAfed s Ay S iFEE o F 2 - B Active Set, ]
S v Hendte o g A BLEITF Active Set B 5 o
b.  4a% K I PF{r Active Set A e % B iR SiE 2 @A AL
cEfed s A S @RI EL TN o FY o ik E AR
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AR EREE ST T X

B 3-24 5 L HpmgE 2T A B od B9 7 A WA S H
EFR T KB @ v K AUBS2 T T AT & BBt 2§ R 7 % BS2
eI HRURLE & 0 BST 60 ] % Th add BF » jegchsd £ i B g Lz

60 @™ X BSlfr BS2 X FIF A o Fl o R Y SIRIEA § 5]
;}“ m‘gfl IZ’ ’yﬁ‘o

%:

ETIAS

Pilot RSSI

A BS1

Soft Handoff
Active Set size =2

Th_remove

Th_replace

\
Connecting Add BS2 into Replace Active Set Remove BS3 from ¢
to BS1 Active Set member BSTuby BS3 Active Set
HO
processing Finger #1
time
HO
processing Finger #2
time
<

Data Transmission over Air-Interface

B 3-2.4 #:t 4+ Hpew iz

d 1.2.3 gwmit? > AP E g R A& WCDMA ,fi sd AR A gy S

HpEi T 2 7R A g’# 10 IP L A # 2 OFDMA i %v > e sl ;0 :}x‘%iiiﬂ‘fﬁﬂ@f»élr‘%
Farx 2 B A Pehg £ AR APEE T S f A 3% 3 POl sT o
w2 IP & é?{i OFDMA i ¥u¢ » & % 2L iparde dich " B 5% 2k ;*ufg” m

B Bh R SR A AR R PR T R PR A L R E R o
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3-3 i F AWM RIEZ B B N A B 573 (Proactive Base Station

Switching) s

E AR Sk AL
I BT

ni%—

£ B ok S g S AT R A T et

Lo il st ek SR gaRAfrR R AR SiFER Rl o F 2 -
i® Active Set, F]pt ¢ * —‘k didte > €I AL BT Active Set ALk oo

2. ARk EIA \#-:L;}j;ﬁar,—q,fifr— FRAR sZEM o AREIE
N v‘tfrﬁp K$e BPRIFA B SETRE > A i fe ¥ - BAE 5B 4nE 2 370
A e e F L el A L2 B AR - B AT REES
e (v 0 Fpt o g S iBARY 0 R Y K R G R AR R o
ﬁ%@ﬁﬂﬁ’&@%ﬂﬁizﬁ%ﬁ H ok h (9 i S He £ e
¥7 473 Bmg A -

BRSO b R RO B T B > 351 — B Active Set, i
H e o g BTy ACtlveSetZeréfl SleBe IR fahib K o foRl N B
e RN AR A i o (i3-S T'ifr‘ii—— #Hé o R F LR _-ﬁ; ;_
TF L4 Active Set LA R [ 171 — BARE K P o B e B8
AR S R F R Gk DR g o R AR ARk 5 Y a&@
Biso A FRETED L SPER FREA Y MM A PR AR
o3t ek e B0 ({7 L S g6 T Hrﬂ%%‘wtw%n§%~g?ruuﬁ
BALEAT O BHRBER Y F, A IRAE A NS Y £ AT
B S BREE o - 2 e R R R F TP i(real time) PRI Sk
5*‘*5*7§Eﬁﬁﬁkﬁé**wiﬁm‘ﬁﬁ?%ﬂ%”£ﬁﬁ$iw
Bide o B AR S Hon L RAcR] 3-3.1 4 o
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Pilot RSSI

A BS1 PBSS mechanism
Active Set size =2

Th_remove

Th_change

Th_replace

BS3 § i
) a . >
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 '

iLink Layer Handoff
’ ]

Data Transmission over Air-Interface Service disruption time

B 3-31 @0 B ;N AL ik

d B3317F > EFRm BN S Y R S B
U £ Pk B e miﬁﬁi’,'"lﬁﬂﬁé—@ﬁ—‘ﬁﬁ?%fﬁ v BN AR S RF R
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B d SRPEH AR R P

IEEE 802.16¢ Standard ¥_%¢ ’f]{: Bl IP 5 A# 2 OFDMA s %z} » A4 F
¢ A [EEE 802.16e Standard[16] 5 53 » /A 5 H 3 F 52 4042 >
BFH D - B FTa0m 82 4% 0 #2(Signaling Procedure) © 12 Ia B GV B L2

& o

4-1 IEEE 802.16e & 52 & ;% 3% + /i A%
Bl 4-1.1 5 IEEE 802.16¢ % sv¥ #r3% d1 e ;% 3 £ 5L A B i i it de

Hard Handoff ﬁ %
Router NCMS Entity

T 2. MSSHO-REQ i il
3. -e-notification (QoS)
4. HO-pre-notification-ACK (QoS
6. BSHO-RSP 5. HO confirm
7. MSSHO-IND R
- | 8. Fast Ranging
| ) 9. RNG-REQ R
10. RNG-RSP ]
Tp

W 4-1.1 |EEE 802.16e /& 3@ A 3% £ /in42[14]
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11.~13.

14.

MS =8 hd Frpg Tk o oo

e —*F]’ ¥ Anchor BS 3% 114¢ £ & £ (MSSHO-REQ ) > I 4345 L o #7
BRIT e 5L B4R D1 aE iR ik £ % (target BS) -

Anchor BS ¢ 3f 5L 1% i e B2 28 fr target BS 17— & -3 5L % & * —“‘Ff 7
M 1% # (HO-pre-notification ) » 14 % - target BS 7 &g chac # L 3%
e —*F‘]’ PRI

Anchor BS #: 7] target BS shw % (HO-pre-notification-ACK ) -

Anchor BS i ¢t target BS (HO confirm ) #-= 5 MS & + % 4 >
FF target BS ¥ FF AL i — B Bl g L MS o

£ % i /v MS (BSHO-RSP) 7z #_#target BSID -

MS % i MSSHO-IND % £ 3% Anchor BS ¥ F & X4+ ; Z 4 5
£% > P Anchor BS *7 %74 MS nug 4 -

MS & * # 2 5 ¢ target BS 37 § ¢ channel 17 #-i# 3% §E(Fast Ranging)
# 1% P eni B MS gt 4ax F i & (UL power) ~ ¥ (timing) %
#% 0 E T target BS 35 MS Féar F R AV R DR v @
— 1 RNG-RSP H# ;& fi 3% s 30, (status=Success ) = ik o {S o #-¢€ /i
KL /AN SEE A DIt 3

MS Ar target BS % =3 »~ e j& (network-entry ) #: i€ » J 3R & 7 7
307 (authorizationy) s 3E# (registration;) {-i= = [P (DHCP) # i® o
SIP reINVITE = = {50 MS BsfeaTer Anchor BS 1% 7 4 cnid 3% {odi zeo

H ¢ DHCP % SIPreINVITE &9 ¥4 # 7 Network Layer Handoff «p& fF »
ET RAP R4 % DHCP 2 SIP reINVITE &d (5542 o

1.  DHCP(Dynamic Host Configuration Protocol)
FMS F E e a2 AR AADIP mhpEo r‘]ﬁé DHCP 4
P@ficnape— B IP h ¥ MSeo e e IP mnbz w0 > ¢ Li5E- B
Duplicate Address Detection (DAD)kfzzast IP f=nbiz 3 44 H s MS #7i#
* > NCMS 4 #% i DHCP §= =4t & fie % BS, 1T 5 MS 0 1P =xt - & WLAN
k3 ¢ DAD chfs (£ & 7= F 1500ms opF i [6]

2. SIP (Session Initiation Protocol) reINVITE[19]
Pend -Foldts KAh AP a € 378w DATHIP 24k > 4B 4-1.2 ¢

f T1 p#F ¥ 8L sg 28 0 [P Phone # MS enF 24t ¢ B o d gt T v IPI

i ht

s . T2 PP gk » ¥ MS € _BSI *»3# 3] BS2 > £i%i8 DHCP % % £ 3|

AT [P =4t > MS i‘u ¢ % 41 SIPreINVITE & R %38 58« [P Phone, & foH-35 42
& Fw P2 thizht o i2pF MS %‘ux’» 8 % % SIPreINVITE = = » 4 st d IP2 B~{¥
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pﬁ#liff o o ** SIP reINVITE e# iT 3 & ﬁ&?fgf[} R HEFLE
82 MS frig 34 IP Phone 2. fF chped 5 B > # pF R 4 F1 .5 & 10ms~10s ©

Hard Handoff

Router

IPne

_
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 “SIP reINVITE 5 & B

GR4-10 ¢ 2829 10 = (% 3 o 4dse s s iv0 2T %4 12 [EEE
802.16 2 ¢ sunfiv— B 4 5 o

B S deiEY o 4a% K A & ¢hfs (T L 3 BE(Ranging) - Ranging i & 23
S % (timing) ~ 47 3 (frequency) ~ # 3 (power) 14 S4F RF s 85 ch— B 642 -
@ MS Bl 4aps o AR SRR IT R R 0 T R s Tl MS i A
(symbol) ¥ 12 % 42i6 OFDM # ~cnifE & > @ M3F T 2o & MS# 731
PO(ERTLP ) S4R53 3 A B je 4 {7 Ranging s iF -

2 IEEE 802.16¢[16],% ¥t ¥ » OFDMA #-;% T > € b 4T R 1A fe i T
il i 3 MS (¥ ranging » ranging ¥ 4 5 2 T w fEH00

1.  initial ranging
2. periodic ranging

3.  bandwidth request
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4.  handover ranging

# 3 - % Pseudonoise Ranging Codes( 0 ~2 5 5 )*N i i % initial ranging
codes * M 1 ¥ & periodic ranging codes, L i# i % bandwidth request codes > O i#
¥ % handover ranging codes, 4-] 4-1.3 #7577 28 MS 1245 P o & & 34 {7 e (% >
M EF e group ¥ iR d - B code, AP S BT IS 0 v * Code Rihw|p o
gF FRERF oA 0E e

N(initial M(periodic | L(bandwidth | O(handover
ranging) ranging) request) ranging)
0 255
®] 4-1.3 Ranging Code 4 gz Bl

®l 4-1.4 % Initial Ranging £09% 4275 & B © Ranging /i 42 f§ i 40 ¢

L #* Herl s o o UL MAP > 45 M H ranging channel #7 & ez » &
* 'fr # it * 4 s Ceontention ) [1F ranging % § - ¥ |4 I ranging
gl % ’ ﬁ}b“zi % i - 1 ranging slot fe—="1# ranging code } &% A 5 o

2. AF ORBBIRT FARERGRE S FoEREFFRALEE AL
g R, BAESER Z FLHIFE L {]1* RNG-RSP # 3 fFanF v
CES A

3. %%ﬁﬁkﬂRmyﬁpxﬂﬁﬁﬁﬁﬁﬂﬁﬁmo
pnAz g A EThE 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 RN BB ETH

G e B S 2 BAME G TR d N K] BRI
ARG TR o # F IR P iiiaedk BIRFEDA S o 0 periodic
ranging, ' #3Fi§ REF 0 B 5 424c Initial Ranging niAgp 02 0 F &2 F {8

s i€ * o £ ATHA ranging i ¢ o
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BS SS

<Time to send next MAP> UL-M AP

Send MAP containing Ranging b o o o o e e e e e e e e e e e e o
Region Information

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

Send RNG_RSP with Ranging Code Ranging code in a randomly

Tlm? & Power COI’I’@CUOHS and bl e e e b b bbbl selected Ranging Slot from
original Ranging Code and available Ranine Region
Ranging Slot gIng keg

Status = Continue

Receive RNG_RSP message with
I _R_I\lq-_R_SP ___________ » 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
[l = = = e e i = il = = = = = o selected Ranging Slot from
available Ranging Region

#®] 4-1.4 Ranging Process in IEEE 802.16e standard

- -~

= JRIF P ETiE A R

d b wars R% F AH AT P Er{rk X Anchor BS chi s 0§ A B ig

Fenpr o ¢ NS K o HPTELE A g2
2. 4 :DHCP fv SIP reINVITE éfs (%> #-i¢ JRA% ¢ #7e0ps FF 2 15482 & &
i s R PR R AR R R e

Bk koA w GRS e R R IFE B E AR e S 2 > MR R A
PR RAR L T R A S e
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4-2 i * *+ |EEE 802.16e % 3tz

L

23

b

d IEEE 802.16¢ # 1 cn¥ — £ A ;% 4% £ e 2 > hdk L isee @
» FpardE I B

FA¢ UTPFRIE A 0 U2 R AT ERIANE oo [ 4-2.1

R GRS Tl

,
E

:\.;'r

Q :y,f;{;' '(‘u‘L

b LR IAR B B gF B A T S TF‘#U - ﬁKQ-?J&&%ﬁj ek £ e (T4 T AR

R chde £ 2 a0 > NP ip IR A cnds (ERL G FE L3EM  (pre-registration)
o
1. &7‘5%3“ » Anchor BS,T.%# MS — & 4p B i iR K it

target BS, target BS % 2 & £ £ 5p 34 (7 - K ;xp mﬁv T o

2. # DHCP s it % %

Wy Ap- BIP =
Moo

3. SIP reINVITE # (£ 28§ 7

FAEG

e+ s it F P@g4ﬁ];§47 T ‘j}“% R

e £ AT PR ¢ wrmﬂff’& 3 %w\ fylixy i

i ﬁ%ﬁ—asmmmWHE =

Fast Ranging 2_ (£ §4 7> F] 5 #

7 o L‘;Eﬁﬂﬁ_kin T A Ao Ag;pveset 0 X7

S

#L {7 4é

T B

. Fast ranging 2_ % » ' pF NCMS ,T‘u\/» % @ DHCP
i target BS k550 MS, MS @ ibdx— >4

By ey

Target BS
allocate resource
(includes new IP)
from this instance.
(invoke DHCP)

Data
forwarding
from Anchor BS
to target BS

&)é.}é] mé 47% o -.-fl.N P, | H
i
3
ess &
MSS Anchor BS Target BS Router NCMS Entity
Tl
2. MSHO-REQ
3. HO-pre-notification (QoS, SBC|REG, DHCP)
............... R U
Pre-regis"ation _
(add target BS _Are.natifitation.
into active set) 4. HO-pre-notification-response (Q0S)
6. BSHO-RSP 5. HO confirm
i , | 7.HO-IND 7. HO ¢onfirm
t 8. Fast Ranging
Ty-m-emmermeeeee, (-1
9. RNG-REQ R
TD
10. RNG-RSP
X _

B 421 wENAS oL
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e % 5 %> SIPreINVITE #7i% & JRAR ¢ #7e0pFfF » © A4 7 ranging 2 % -
¢ %1 DHCP # (Fenfg 5 » BB 270 [P 24k » F]pt A 3 * Data forwarding
% 1% > 151 Anchor BS & MS 3 #l 4t & 4F W - > % | target BS, # 7| target BS
B AR S, it 58 TR ((Data forwarding) s i P18 MS 0
e o £ @EF]MS St 2 #He0IP m - B0 gk SIPrINVITE 317 B R i
v R GRS T S B doR] 422 S o

M- 1"-"\' ¢

bual

Proactive Base Station Switching

e
T NCMS entity assign IP-1 to BS1 for MS
T2

Data packet transmit to destination IP-1 ===
/ I\ IP-2
B I N\
IP-2 is assigned to new active set member BS2 ‘for MS | \\ h
Packet forwarding from address IP-1 to IP-2 | \ é
] 3
|

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

% B
‘X““‘l“ b}

ZE
w

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

fe T1 p#F ¥ 8L sg 28 <0 [P Phone # MS enFildt s B o d gt T v IPI
gizht o & T2 R EL > % MS & BS1 >3 3] BS2 > L5 DHCP e ¥ £ 7|
Frern P2 x> MS %‘u ¢ % 41 SIP reINVITE & K38 =4 < [P Phone, & K#&-F
Flit e Ew IP2 hizyt o & SIP reINVITE & % & 2_% » ¢ LB ETHHBSI 2
Pl eniznt s T3t e @2 3] P2 chiznt > i&pF MS 7 f & & SIP reINVITE
EFRCM i.%ﬁ‘i d IP2 B~18 Ffldte o 23| T3 pr ¥ 8L > SIP reINVITE = = » F L4t
E4 i‘ud Td T &% e IP2 (g o ot PF BS1 17 & MS #hactive set ) » Data
forwarding % T ¢ d IP2 @2 3] IP1 > 4opt » if ¥ #-SIP reINVITE i = fR33 ¢
g e ",% °

» 1 HpEABRL K ¢ Ranging PRI ¥Titig S e AR N - 2
Fast Ranging =/ 4% ©
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% IEEE 802.16e # - # F| Association 7 it » Association e ¥ » £ %
MS % 8 4 # 45 (scanning) % Bl A ¥ 5 e B i R PR F > AP BRE &
Association B 427 > MS © % B4R 5171 11T s (7

Lo % Rlenghs ooksi o &% Fanperi{oif 5 > 5 d Association v & F L33
#E4F > Ranging ¥ 3 & (87 5 3 B eds (T o
2. X%d Association, F ¥ i & F L EH il O *FWHT;T;{ AR TERET

- i# Fast Ranging IE % Ranging Code % i * —‘F% g H —‘F% & 7 % 7 1¥ Ranging
#F R pTH @ & % (T (contention) s 1F

e (power)A BE 2 w0 AP 0T R

Lor &% - =x_t @ Ranging Code PF, #7i¢ * thf_ < ## F (Maximum
power) °

2. RBAF OBELIIR —“Ff ¢1 Ranging Code, ‘i G > € - xw @@ * —‘ﬁ A
TA R g B> % R ¢ sni@sk 1 TLV(Type/Length/Value) ¢ 4e f
UL_MAP Fast Tracking_IE 2% 8bits, 0.25dBrsi F# — =t 4 77 #7 & 2 B entg B
(-32dB~32dB), @ # 145 H fE(step size)im B % it ¥ F o

3. # F L B(Power Amplifier)sigh Bk B 2L - 0 A Sus p VA EAF AT T

A R -

AP Lo HRRBI4-147 01-(c) HAETFE BAF L H T - & 2-(a)
B2 04 - S wdR o 4ot L 4o 5 E Ranging 91 F T f R o

i 2T i {8 o Ranging in A2 B4 8] 4-2.3(a)#7m » Fl 5 5 F % x By - IR
Pl BN R H K G 2-(b) Lt daehe FR R S G0N XA L R
BART S D TATHEEE BE Y E 0 B 4230)7 o i g e r K
FERTEC BAEORER ﬁ.ﬁu? % = Ranging #ds {F o

AR e A2 Y s pre-registration © W (TR 0 MS © ¥ E Ty B
E R4 e > TP 4% A Ranging chpE P 2 5 ¢ 2 PRGEY ¥7e0A & ¥4 o & IEEE
802.16 & ¢ » sr 3 & dyE = B 5 2ms~20ms - F|* Ak £ iE 42 ¢ > Ranging #7
B AN PREP BT R+ 5 2 frame*20ms=40ms ¥ 5 & PRI drpE
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BS SS

<Time to send the CDMA Fast
Ranging opportunity>

Send MAP containing L-MAP
CDMA ----------p ----------------- |
Fast Ranging IE with a
broadcast Connection
ID

Ranging Code Transmit a unique Fast Ranging

- - ———————— e ——— - -1 Code within the allocated region
with maximum power
<Time to send the CDMA Fast
Ranging opportunity>

Send MAP containing 1-© Sp
CDMA N\
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
Code and Ranging slot  ======-—cceccmcm e >

Status=Continue

Receive Fast_Tracking_IE +
TLV message with specific

Power adjustment level
Status = Continue

Ranging Code Transmit a unique Fast Ranging
____________________________ Code within the allocated region
with corrected power .

Receive power is -
acceptable.

Forward data for
SS 0 e e e A —— >

Status=Success

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

Fast Ranging with new anchor BS

1-(c) 2-(c)
1- 1- b 2- b
(@) (b) 2-(a) (St)atus:SuCCCSS

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

Total fast tracking
response processing time

B 4-2.3(b) Modified Fast Ranging Process

ip >t IEEE802.16e #74% 41 cde £ 34 7 AR » 2L P #7ig 2 fs e (2, ¥ 3 9%
hEE S F AT 0 RIS o e i W E k0 AT - R0

bl
/T wp °
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R

AF B4 L AP 5 A#2 OFDMA & 5uv > kih> #3f I % 30 T ph R
Fhzowm B VAR O e HOReE R E 0 akt e

RN Sk R E AR

R O T
FRDENAE SoRFEE o AP LY

£ $i#4,5,20]1% IEEE 802.16e &% 2 7 7 [16],£ 7

¢ ¥k

1. Candidate Set: preamble ¥ # MS ¥z | 2. #RiT A ¥ 2 #7125 X gk &

2. Active Set: f it © A fedF 20 P ¥ MS 0 ¥ &% Anchor BS % i

WS MS Tk 2 é%ew“*m%b

3. Anchor BS: #4sipe 5 E it fv MSufifl e chiky o

4. Target BS: MS {7 3 + f5i¥ ¥ ?»

B B 7l b

RS B R Yot

]
ATRE AR RN TR

,p

5.  Active Set Size: 4 =2 @‘s‘?&\z&% S#kp o

Pilot RSSI

A BS1 PBSS mechanism
Active Set size’'=¥?

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 pre-registration

Link Layer Handoff

Data Transmission over Air-Interface > Service interruption time

W511 HENAR SoEFLER
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Bl S-1.1 Ao BN AR Soigs2anife A RFEZEY » AP 2R 2
& T % ¥, T 395 pilot ¢h RSSI(received signal strength indicator) & ji- 2 8_%
Fads 1T s iF

1.  Th add: (RSSI of Anchor BS)-( RSSI of Best Candidate Set BS) < Th add,
ﬁh}é'tfh Network Pre-registration 7% %> 3 Candidate BS “r 3| Active Set ® >
T %3 DHCP 8 % &~ fie IP ht ¥t 2 5 o

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

3. Th replace: % #* P# Active Set Size ¢ iE F *3 > ® (RSSI of Best Candidate
BS)-( RSSI of Worst Active Set BS) > Th_replace, Best Candidate BS i}giu
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}giu Worst Active Set BS # ! Active Set °

H ¢ Th add *r i fx# Network pre-registration #* i¥ e17i% % > Th _change 3 £z
# Link Layer Handoff &% i o & % @ @ #.3% i& - Network pre-registration ¥ » ]
7% 5% DAD ki IP makid 5 A H i MS #ri¢ * »NCMS - i i 8 DHCP
fo fmpl A fe i BS, 2 B ALE & 5% 9 154 i B Fut o % if F 44E % Th add
L ds iE 120 @ ¥ Network pre-registration 9% (T4l 53 % Link Layer Handoff fx -
zoam s > B PR PR ¢ M P eoiite e A 3% 0 4 Th_add ?;mﬁ + > Best
Candidate Set BS ﬁ 5 # 4 ~ active set, #22R¥ 14y i Network pre-registration
sk = & o iz gt pF Best Candidate Set BS » f % 32 k457 — A~ R TR - i@
& FRALY o
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Pilot RSSI

A BS1

A
Pre-defined
Threshold
Th_add Th_change
Y
BS2
T !
} . I
Anchor BS %—Tﬂq f
is BSI
s ¢ To=Tr-Tc

W) 5-1.2 Network pre-reglstratlon ﬁ T LW

4] 5-1.2 #7757 » # i ¥ Anchor BS §r Best Candidate Set BS 2z /¥ RSSI 7%
J%_Th_add % = Th_change PP € & = Tc, #* Tc ¢ X 3| ¢ * —*‘ﬁ%ﬁv }4 fr’ﬁ RS
fs(shadow fading) g2 58> @ & - BAEHS e 5> Fpt > AP g ,é 2% Network
pre-registration 78> it - Z_it 43 3% % % Link Layer Handoff fx#: 2. o %= dv > Tp &
JRA% P #7pF [ (Service Disruption Time), % Network pre-registration iZ 7 #% # = =
pF » Tp= Tp(Network pre-registration time)-Ty(Link Layer Handoff), i3 ;k Tp 3
tv o0 B Tp i 4o AgiE — Bt & chfgf 2 (Delay threshold), T*ug [N i RES
¢ ZH, d ¥ &> Network pre-registration & (¥ 55 2 5 i Frifiz = > #-¢ i3 i > i
* —‘ki’q‘ BeE i 4 (loss) °

Network pre-registration # # 16 (F— > 6 & & ibdg LRy h > - 2
W X _'”] 5 Tc e m &2 RHEE (T gdofp P i & > Fpb A e ardh ) g

FRE Lokt B2 H A R4 A% Link Layer Handoff 4 x #
E’?*E » % - ¢t BF Network pre-registration i (% = &2 & > J’rs % SE % # Network
pre-registration ¥ % & > 4 34 {7 Link Layer Handoff & i® » 41\."55?*] 5-1.3 #75F o
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Pilot RSSI

A BS1

Pre-defined
Threshold
Th_add

PBSS:
Link layer handoff will not
be initiated until network
pre-registration is completed

BS2

| — >
Anchor BS 4%‘
i§§51 | T -1 1

W 5-1.3 B NEM Sodpkdors

4 R S5-137 g3 Th_chanéé i 5% & pF » Network pre-registration ¢
foie® A = % > b Link: Layer Handoff s it 2 /f # % - & 5] Network
pre-registration % = & 4 it fa o ﬁ?l‘ﬁ T Network pre-registration i § #%
B TpHfte 0 B3 @Y Fdhe B ol (loss)eniha) o b iRy
Anchor BS #1555 & ¢ 52 %3t § 7 A § i 3 41 ¢ 4 3% (packet error rate)
HOBRRGFEF LA B RY F DG VAL DI At o Bl Uil
REEF fhedt e B4 RenRE -

d oA BN A SRR 2 kg 0 @ F k3t Th add, A iRt e
BRod & & alFa) > Flpt o AT - &P AP RR DI RI N Ead ig B 2 o 1Y
i § e Th add »

5-2 FERIN W E

Th_add sz £ 4393 Anchor BS {r Best Candidate Set BS 2. & RSSI c74 %
Ao T o A 2 dp 3 4 Anchor BS {r Best Candidate Set BS 7 RSSI £~
ﬁ’ﬂ?ﬁ%mmm%ﬂﬁ@$ﬁﬂﬁﬁ1@R$hﬁ£&ﬂ%@i@’gz
€ 7% &_Th_change g i » k-2t prE_F & fod T add chd iF > 4oR] 5-2.1 #7
7 oo
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Pilot RSSI

A BS1

First order
extrapolation criterion

Link layer handoff will not
be initiated until network
pre-registration is completed

BS2
Al?ChO[‘ BS ’4%‘ -% t >
is BS1 ¢ To=T.

W 52.1 ?ﬁ’séi%ﬂ_-g;'ga 5 1 3 i

L "
| " -]

Al

FA Rk % POBAE > Ap$s Th add 2075 » (046 Tp PFR 2 4 7 Network
pre-registration > ¥ ¥ i{ € % ! i& {7 Link Léyef Handoff, ¢ } — & #% i* 4 Ranging
Ak ERE S F Vv R R 2 BRAIEOER JEF LR % Link Layer Handoff
ehide (%0 F]ph o PR IERI N EE B2 T O B R e gE 0 ehdt e iR 2 4
A R T o IR LA TR P e

_L——T"

F 00 A A R R e R TECE 0 YR BHOER R A 5 a0

2

2,
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§3ﬁ:§ BoigE %

F - B AR RN ORERTRE A T R RE & AL ad (T o ,ﬂ_;k
W AR BT F BB S R ke T
G0 € AN DRI R TR WRPF AT Y ST B 62 &P F?'J/Tﬁ;fs‘_%‘g
o R
i

6-1 #IEH 73

T Mok R AP K R TR R e £ Y
¥@$Fﬁ°ﬂﬁ”E~wW@mEa&x’I%?ﬁgmiﬁﬁﬂ’aé,ﬁ

CH R EBRPFEY £ & - B - AP L L UMTS(Universal Mobile
Telecommunications System)3R.1% 2 #74% de g FTAL[21] > ik & * —g g M- %
P TR B AL > = {82 3]

F P /%2 % (Indoor Office Test Environment)

-L“I%f‘*éﬁ#%& B A BCE IS E ) LB B S e A SR
Bl e S A R ﬁvmo&w‘#ﬁ G0 B R F Ok p B EE. E2 4

%ﬁﬁ%mﬁ‘wﬁi’@ﬁﬁwﬂgﬂﬁﬁ%%ﬁﬁ%“°ﬁ%€%ﬁ

B F PR AERE L Log-normal fhA o @ fREL GG
12dB -

P& FHHeniT £ (Outdoor to Indoor and Pedestrian Test Environment)
SRS TRELZ Y 0 AR SR F e RIE AL T 4 o s ok R
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FIVERTE @A R RS TR A #Bﬁ@"‘*ﬁg 'F’v ;K“’TS_Q T E Mo E
A Bl Fo F AR S WAONE F d B BT RS A “§ I gEg T
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PR Y o d 3 S fE A i (Wireless Channels) s i [22][23] » & R 2
TR AR AT R A 0T 2 R SAE 4 (Path Loss) 0 i % % (Shadow
Fading) > % ¥&/% % j% (Multi-path Fading), £ 7 &#-4 w4 5 H {7 -

1. BE4F £ #-3](Path Loss Model)
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Hobem R o ¥ - Eﬁfﬁ‘ﬁfljj—_ﬁ_g A éTJ,,i,."»-‘.,I%\'R, AP T 2 FEAD Y e
B TR 4 WO 8k BAERPE R > A wldeT e [21]
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L=37+30 LoglO(R) +183 n((n+2)/(n+1)—0446)
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L = 40 LoglO(R) + 30 Log10(f) + 49
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L= 40(1-4x10-3Dhb)Log10(R) -18Log10(Dhb) + 21Log10(f) + 80 dB.
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2. i % 5 153 (slow fading)
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Bk op MR B9 AW 5T % hil £ Gudmundson #7# )
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Gudmundson 1345 & B¢ % 4% 01 g 4p B HCA 40T

R(k).= o*a"
ad = g[\;T/D

He Rk 3B Bk E2 ARl

78 W R BB % TR E D e L

k 58 PR IR PR = Bk

a 5% P4k B R 2 4p M ¥ #ic(correlation coefficient)
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T A PR F IR

D 5P IR 2 254p B BE3L(De-correlation Distance)
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3. FREEE#HA
WEL L DI EEF LGB S S F Ml ke T g A4 BT

(Multi-path) & 3§ e &, (287 FEEA kDB E > 5 F3 r’v’@l%i &

e PR R e ndRE S ) s A enfpie s AR 3&’* o NP HLiTE R
4% F BT A (> (multipath components) » T {9 12 3p = 4p de e 38 & 2 g # "ﬁ i
T is B o

AR S BE R F Ak o p 0 g i R & s (Impulse Response)
R IR BFares: L8 m%ﬁ{%i%iﬁi:%(Scattering)z’v’ﬁﬁ:% o B W Tk
Sl % i A Jakes oA 0 U BGR T # Y FARITEOR S b EenT G bR
BRI A G oot - R FRYFDEB o BEPE LR BE HS
S BT X AR Y B 5 i 45 (Doppler Frequency Offset) if ¥ 84w o o >+ ¢ *
H AP xS g g 4p v 12 (Omni-directional) ® & > F]pt 1z B 5L
q\j\ B — BF S g e % o Jakes T3 g L BLATH TR B 40T B YT

T .

W 6-1.1 Jakes #-3] %74 & 2 M EF » 5 & & [25]

Jakes 7|8 E 3\ 5 40 [22]
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where ¢, =27z (f, +f,)7
0 =2 noi 2N
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r(t) 5 e g > Gipda g2 1> 7

M
= 22 cos f,cos2xmf t+ V2 cosacos 27 f.t

n=1

M
= 22 sin B, cos 27z f t+~/2 sina cos 27 f_t

_ ¢?N A
2

r(t):1—Part
I, () : Q —Part

b s ? 0 A4 F[21] 0 ¥ * Vehciular mode ¢ » 120km/hr HF
A0 B A S A B F 2 e ch% 3k (AE 8, Outdoor to Indoor
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RIE & NI FRC A
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2. 4apL3F & (Link Budget)

BER RN = YRS IER TS S
ﬁiﬁfz:—z%K(ZO ), W S TENE = l,Sector Sire= i

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=atb-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 sap 3 ¥
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6-2 HhEE A4

BATH o PR EEEE S  IAB Y A N o N3
HeE HATE- Bl KBREATR N TR N S fh R B R A
AR K A0 IP A gz OFDMA s 5d - $0(7 kst v deps > Hadany
PR AT R R T H TR & fo

E % VoIP #te ™ 20ms 0% B Fid > BiEE & 5 20ms, 3¢ 4B 42F
150ms » %ﬁ;i"l T3 e 5 i A(loss) °

B 6-2.1 5 FIR 7 £ 7@ ig = 2. PRI% ¥ %7pF ¥ (Service Disruption Time)4 #
Blofisid 2 FFEFEfea Bt aiiie S22 M Fpt b2 EEY 2
JRAAP STPERY L 0; @ A TR 2w B SN A Sk ol iw B ) R
oo gt AEAER s (o T R DR Y AR K (TR B ESPEE > MR
PRTEER G 2 BARTZeopE P :40ms; @ A VRS PR % Y g B A 1T DAD
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Average Packet Loss Rate
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Average Active Set Update Times
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