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Abstract

The most popular network architecture for future B3G wireless access network is
“heterogeneous access network™. For the heterogeneous access network, future wireless
access network (such as: 4G system) and many current wireless access networks that are
well-suited for some transmission environments are comprised into an integrated network
platform, which can provide anywhere and anytime seamless wireless services. This
integrated platform can be an internetworking platform in which the functionalities of
radio resource management, mobile management, and quality of service are coordinately
provisioned. The key issue for the future heterogeneous access network is efficient radio
resource management (RRM) technologies that are performed in an integrated platform.
Therefore, the research directions of this project are: first, building a practical and
flexible B3G RRM simulation platform; second, study on the RRM technologies for the

B3G wireless access network.

In the first-year research of the general project, the system simulation techniques for
the WCDMA system were proposed. Based on the results, the research goal for the
second-year is to apply these proposed techniques to the downlink simulation platform of
advanced mobile communication systems. Moreover, the design of the downlink
simulation platform is focused on the development of novel physical layer architecture.
We are intended to develop a simulation platform for a prototype OFDM/CDMA
downlink system and the detail design is expected to be completed in the third year. For
the development of the real simulation platform, the multi-path fading, correlated fading,
mobility, and real traffic flow model are taken into consideration. Also, many real system

parameters are carefully handled in the design of link budget.

Also, the developments of advanced RRM techniques come from the collaboration
and synergy of the three sub-projects, including: RRM techniques for heterogeneous
access networks (sub-project 1), RRM techniques for wireless packet access network
(sub-project2), and design and RRM techniques for B3G OFDM multiple access systems

(sub-project 3). In the second-year research, the goal of sub-project 1 is to develop novel



RRM techniques for WCDMA/WLAN B3G systems, which includes: a scheduling
algorithm and a data access control scheme for WCDMA systems and a novel polling
scheme for WLAN 802.11e. The goal of sub-project 2 is to study the “stall avoidance”
mechanism in the HSDPA system. Also, a novel analytic framework is proposed. For the
sub-project 3, the goal is two-folded: firstly, design of a novel call admission control
(CAC) and packet scheduling algorithms for the WCDMA simulation platform developed
in the first year; secondly, design the simulation platform of an OFDM/CDMA downlink
system. It is noted that all the proposed RRM techniques from the three sub-projects will

be evaluated on the common simulation platform.
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s(t) = din, 2 exp(]ZnF(t—ts)} t<t<t +T

S°S

2
s(t)=0, t, <t<t+T (2.1)

exp(—jﬁNS (t—t, )/T)

KoM | o
ata : :
Parallel : Signal

exp(jz(N,-2)(t-t)/T) *

\

M 22 # OFDM # % %

FEY g 2 S RF R OFDM 5 U 8 i i - B2 FE2 0%
0 PR R R EHE S PR @ T (Transceiver) © B B AF SRR 0 FlU A
% b FE i 2 R FFTIFFT) & 8 M2 2 5474 13 R 2.1y

= RN
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s(k):N—s(kTs)zN— Z\;SdHNS/zexp(jZﬂN—sj , k=0,1.,N,-1  (2.2)
2

s(k):lFFT{@_M} (2.3)
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SRRz B A o B 1024 BEehPeiE
FFT)» ™ & F#4 * OFDM / Time Domain-CDMA >

{# = # 4 3% (Fast Fourier Transform,
P BFRRAEY R AT

i 3 % 52 UMTS(Universal Mobile Telecommunication Services) i Z_e4$[14]

et o A AT T SR Rl Sl BB RS S
H-$t e % 2L 0 OFDM/CDMA > # % & #f
FDD) » ¥ ### ™ #3d i (Downlink) e

32 & (Cellular)% 4 » £ i * {k#c(Reuse Factor) & 1 °

ERF R ? 72 (Radio Resource Management, RRM)4p B #7 3 o

d 4 2.1 F & P B R (Frequency Spacing) 7 80KHz » i#3E % B &
1/5 25 OFDM & 5L B » F]pt > — Bl frib a3 55 5 8MHz - % %t
2.7 r§+$\‘ﬁ.—*— 1024 & > Z 3 g @& ¥ 2eh+ LR 768 B > 7 § i * Tlch
+$\,ﬁ, %% 5 128 0 o xFﬁ%ggk,ﬁsy + o

% 1 (Frequency-Duplex Division,

System Parameter Value

Ng; * Number of subcarriers, total 1024

N., - Number of data subcarriers 768

A¢ * Subcarrier frequency spacing 80 KHz

Teer @ IFFT/FFT period 12.5 us (1/A¢)

T, * Guard Interval period 3.125 us

Torom - Symbol interval 15.625 us (Teer +Tg,)
2.1 ABYEIEARAR B AR S

5.

MCET & 53 UMTS #7 g2 i * HABHCA15] o 45 % il ? el
(Carrier Frequency) = 2GHz > _% I 3 p# & (Coherence Time) 5 if i p 4p B
7% ¥ i (Autucorrelation) * >+ 98 % hpF F IR o 1395 Stuber ¥ i¥[16]32 %
FAv I BCERITE 2.6 MRERARFFE AL —‘"K # i # (Maximum Doppler
Shift)ehf % 5 At, =028/ f, » 3 8 117 | i # FLAEERRET AR
2 Bk PEIS % #e ik A4 B
Stk 2.2

& # % #c(Time-domain Spreading Factor) ¥ ! 4
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Jo(x) is the zero-order Bessel function of the first kind

1 T T T T T
0.8 B
0.6 i
0.4 .
§ 0.2; -
8
S o 1
o
S
S-02- -
0.4 B
-0.6 - B
0.8 B
-1 | | | | I
0 0.5 1 1.5 2.5 3.5 4
Time Delay
B 2.6 GLiF B AD B i 2T PR B 4k B B T )
Mobility Model Indoor Pedestria | Vehicular | Vehicular
n
v : velocity (km/hr) 3 30 120 250
fy * Max. Doppler Shift (Hz) 5.56 55.56 222.22 462.96
At, : Coherence Time (ms) 50.4 5.04 1.26 0.605
>>256 256 64 32

G Max. Available

t,max

Tme-domain Spreading Factor

% 2.2

bk R AR M S
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TR 2 AR M S dpGE N L 32 a
7%&’*£ﬁ§%%?iﬁ%ﬁ,ﬁ

/f iﬁ‘,}i{rﬂk\ﬁbn 33 #E’ﬁ:g ° @H“':,f ‘{,"._,173 I% # J:é F]/)g‘(rﬂqﬂﬁ'f ’ lfé # —Zﬂk

F f‘”@%] i 5

F TR xgt w 4T
M)~ o8 5 (Codlng Rate, C) ~
Factor, SF )% <+ & i #ic(Number of Sub-camer, N)—i%iE(2.4)5"

— A % $](Modulation Scheme,
& #E % #c(Time-Domain Spreadlng
= e

s B T T RIE & (Quality of Service, QoS)sh& & -

M : Modulation Scheme

BPSK OFDM (M =1)
QPSK OFDM (M =2)
16-QAM OFDM (M =4)
64-QAM OFDM (M =6)

Error Correcting Code

K =7(64 states) convolutional code

C : Coding Rate

1/2,3/4

SF, : Spreading Fator

1~2~4~8~16~32~64~128 ~ 256

N : Number of subcarriers

768

Torow - OFDM symbol duration 15.625 us
T, * Guard Interval 3.125 us
BW : Occupied Bandwidth 81.92 MHz

4 23 OFDM/CDMA s su9 %k 1 & %8

M-V
R = Torom N

SF,
H ¢
R P R @ﬁﬂ
M xSl
C D Rh ik
SF, DR BE
Toroy - OFDM # = /¥ jE
N S AR S

(2.4)
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BRYFNSEEGERBRBIS D HBEF S 12 R GRS
256 ¢ ¢%+a;\/ﬁt rﬁtﬁ:a e B R TR SR A @@%J‘ ¥ (Basic
Unit Data Rate, Ry, )% *% 0.125Kbps -

1

2
15.62

Roy= Tm-lzo.lstbps (25)

d 24)E Q2577 :réﬂxﬁi [ @ﬂi&]s\f} g %] i# F (Information
Datarate, R)z i# F 4 5 = ;% 40(2.6)3% » #-5 84 ’?4*\,; AT h ez FRE BEHE
FIATEHOMSN Sl g o BRAFER Y DL R BIES o IOVHB R

F]ze#}.gg MSN ’Qﬂt w4 R s Bied Jﬂ’s‘:lp TE T 3o AR
FiRA fARR (iR R

./
R 15:625us \ _R_ | -[M N .(25%)} Kbps (2.6)

(%5 (256

+: uxwﬁi ; SRR R ARG T S 12 TR Rk
AP PR AR R E +$\~,p‘, PR e UEBRB YR
TEES ?@gz@; S &< f4 5 MSN S8 & -

‘1\\4\- *w

Byp s kSRR BT - BRI ERBERRER R A S
e S A L EERR L E SN AR S S SR 2L JURE N
it ogxHF =L - B OFDM = 5 — i % #(Block) » # ~ & OFDM T H. fta— =t
TRERA Fee A k5T 5 ¥ o b FFHCE T BF 4R 3(Real-Time Service, RTS) »
4o3F F PRAFE > fozb T pF i PR3 (Non-Real Time Service, NRT) » 4 #icdy @;ﬂiﬁfﬁ o
e :‘Ffwr & thes ¥ TR f TR R R TR T B A 5S IRAE A G
A3 aE - XFTREATARBFRE P > PRI E 2L M R R LA A e
TR eiEE o FITEIRGE 2IRA AL 0 F AT IR FIE BT
LA pE M R TR A fie o 12 R P fEPRTE > B E - = FTREAA RPN IEY = 2
FHEORAFERIDT R 23T - T REATA FARE > 4oF] 2.7 ¢
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Resource reallocation period

Power Resource
(unit)

A

User 2

User 1

> Time

32 64 96 128 160 192 224 256 ( OFDM symbol period)

B 27 FREAFEED T LF

'

F 5 §—*ﬁ% FE SR AT - A FRE NIRRT B T
R A RT LS B § - T AT e B@a Ao 3
%@iﬁli?*‘%ﬁ’ﬁ%é‘é BT AN Y- By A LR
M Hp hE F B PR R @ﬁigjxﬁ FEFPRFE o dodd KN R R (4o
GSM, GPRS, 3G)¥ & & % & 4 (4 IEEE 802.11 Wireless LAN) B jisE & o &
—ﬁéiéﬁii’??§ﬂ;&§-[—]a 3G 2 #slierFrenaE M hie > AR
AR5 UMTS 384 Kbps g 5 » # sy s P|#ic+ 2 F 7 Mbps » M3 ix{ B4 7 2
TRFE S BARRPRAR 0 TEH U A R Y de OFDM 2 37— @R HHF > Lol BE
% >RTIHEH o
3G1@mxﬁégﬁm§v§&’lﬂﬁﬁ%mmMé%@@Eﬁ,i%
3G 2 fsen st A4 > LM AREA AR B AL VAR E 3G 218

“~

%ﬁ%ﬂ—%vﬁ%ﬂﬁéﬁafgﬁw a3 VR W O %“i?ﬁﬁﬁ%%ﬂ
GNFEECREE I RIFY 2 2 E ’Jé MR IR AL Sl F el TR B
PR T FH e  F G L EORE S ST O SR FEAAR SR
FoRHIGL B IARBRFE AL R ALY AT L LR

i 3
L fe it
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BT B REGE «uﬁ-%&ﬂ* T EIRBE AR B T AT AR
BLFpRE RIS ST LG B RDET R E Ft AT g AT
#.4 17 OFDM/CDMA %s-:h;gl pﬁﬁéﬁﬁ%m‘ B AR REF R BERE D
BB 2 & F 7 LR k- o i o [17]

3-1 x5

3-1-1 fwe %4

LAFd RN TF“ P dmve 2 1# i FE de A o Ak LT 4R ER (Downlink)
# OFDM/CDMA [ %60 F15 i % # E 9 Sk % B £ & > 445 5 0 B en 242
WO FPRTFE L0 +"‘ﬁﬁﬁ*‘ oo B B da il o B
(Spread)£? & /& #f (De-spread) » #-;2 3 % & #& P+ #(Multiple Access Interference,
MADR e 3 £ /P F 31 & KL_EEJ*-L % (Base Station) =¥ S35 ¢ > 4p e 4E 4
PR R F B SLGE @%ﬁ s,ﬁ_(Channel)“rs,Fi 2 e+ Pl o

(L N = s éﬂiéﬁi&é(Uphnk):}% ¥ = Tk AR UMTS(Universal
Mobile Telecommunication System) » & 7 F # ch 8 — #f 5 & 47 # * (Universal
Frequency Reuse)d 4 » 33 2. » = = n‘e* * & % 4p I R A (Frequency Band) -
g SLeE £ 4F @ * (2 #e(Frequency Reuse Factor) &% 1 #ru& B A cn b B¢
BRGSLEHE W A A 5 48 g+ AR+ 3 (Co-Channel Interference, CCI)

& F 1995 Miller fv Lee 4 47[18]> & CDMA ek 5P » 24 g m B+ 4
B (Tiers) » 4 ¥ AR 23T Y & H 5 BFF Ak gk c R g LKL EF
Eigeansir 8 > & Bloe ZHEN BR J‘Ff P RELT RS BFIER 19 B o
oA "‘Ffﬂt;& B34 19 5> H =t ~ OFDM/CDMA ## T & 5 - % ﬁ\ P S
B R e RN R R g 1024 9 P e EH E o RS A
,.,%E)Ha: ’i+ enfk £ fE & (Handover) 4 A 2> F|pt &4 £ 977 L85 & e
BT oA s g H - ek (Single Cell) » ¥ ¥ ¥ 3 E = [Fl(Coverage)
* - f[%ﬁ 25 RiTHL o

RP B EY RE - e K enmre B L L ABRKR Y FHBEET T E R

i#E E'JB?"#T BiTmre wjé’ % (Cell Boundary)ean 38 » B a0 #rr * e %k SL3E 1‘; NI
HE R FELEBRFILFE 2T L FgE (T 15 w2 (Multiple Cell)sh+
Bt Bend R KERSPER T BA DS BIIEA A4 T
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ek o B R e 2 ﬁ-m” CEUECRRRE S g CRIE RN S
B R R e AT B T o AR '13‘1*&’%1 Frin e o Ao ] 3.1 97T

3k

3-1-2 SEIEE

v
fre
D
%
F*
&
3
,dm
.
4
T
o
% 2

. \\\?{r R
e 2
B
AN
ETIRS
»
§m
ﬂ
?
l_\
H-
iy
E
'SH
E

3 1 & - i@ Fﬁﬁﬁ)‘?g; mg‘f,%f;v.]ogag,]é i b R g ,%z S
i3 30(km/hr) RIS 5§ T pEIE R 2 :

5 5MHz » 2 B3R B A 293K (20°C) o A BELTE S 46 77| 2 & 98 Sl it
57 44 H Holma[19]c0% (e 8 18— 2P o ELTEE ¥ chd — 35 Sl A
PG EROFRLE LA AER AT SRR R T AT R
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Uplink Link Budget

Item Units Values Comments
Transmitter (mobile station)
(a) Max. mobile transmission power dBm 21
(b) Mobile antenna gain dBi 0
(c) Body loss dB 3
(d) Equivalent Isotropic Radiated Power dBm 18 d=a+b-c
Receiver (base station)
(€) Thermal noise density dBm/Hz| -173.93 | N =KT; K=1.38*10"23, T=293
(f) Base station receiver noise figure dB 5
(g) Receiver noise density dBm/Hz| -168.93 | g=e+f
(h) Receiver noise power dBm -101.94 | b=g+10*log, ,(5000000); Rx bandwidth = SMHz
(1) Interference margin dB 3 max. planned noise rise
(j) Receiver interference power dBm -101.94 | j=10*log, (1010110
(k) Total thermal noise+interference power | dBm -98.94 | k=10%*log, ,(10"10+10/10)
(1) Processing gain dB 26.81 E10*log, ,(1038407%)
(m) Required Eb/No dB 5
(n) Receiver sensitivity dBm -120.75 | i=m-Hk
(o)Base station antenna gain dBi 0 consider omni-directional antenna
(p) Cable loss in the base station dB 2
(q) Fast fading margin dB 0 when high speed, no fast fading margin
(r) Max. allowable propagation loss dB 136.75 | r=d-nto-p-q
Coverage probability % 95
Log normal fading constant dB 8
Propagation model exponent 3.52
(s) Log normal fading margin dB 9 if no cell selection, need 13.2
(t) Soft handover gain, multi-cell dB 3
(u) In-car loss dB 6
(v) Allowed path loss for cell range dB 124.75 V=r-stt-u

Corresponds to 2.95 km cell radius by Vehicular path loss model

@ BB FHcRp
Max. mobile transmission
dBm -

S L ST E I
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Mobile antennagain: £ xR s 2 E 5 BRI A& @ ¥ jurﬂ w |4+ (Omni
Directional) * & » 7% 5 B | & & * g w {2 (direction)* & - H = 5 dBi -

Body 0SS : & #s%8 s42n BL s A REPF TR R AR c BB L R AR A %
R BREFR L o F L RN AR BRI R T F S R Al
R ra-HmidBo

Thermal noise density @ # F# g R c HER LW %o D38 %
Ny=KT - T & Lr"filﬁfﬁf‘m*'““ BRSO KZFY ¥k _ﬁ_i 1.38%107% - H

=% dBm/Hz -

Base station receiver noise figure : sl cig A 5 5 BT pr > gt
¢ F 5 SHERE)~ 2 eni®® @ & 4 5 ohengesn > phof (A ELRRU (SNR)E it
g R o H =5 dB o

Receiver noise density : # gl o sH#g#ck & SEURE R b T
B o Hi=5dBm/Hz -

(o]

4’\:' ?‘J}im LR ,«*’[a % wli};?/—tmdﬁ

Receiver noise power : %=
3;‘3- /\’-é;'f ?&%\._//ﬁ/ﬁ»ggm#’?% H =% dBm -

A B P AT B engh ge i 7

Interference margin : i %4 4= 2340978 # K% k4 *  (Interference) 7

Foplip B E BRI M AR SV RAE > H =% dB o d 3 CDMA i sienT

WAL Ry H L FAMRR DTG HE ¢ E R ET kg

oo UEEMGAE SR AR T FLF AR AR Bt R

:;,as; et Rl R T € B A B AIAFE A § rrie o &k
LA ﬁkmé_%

Receiver interference power : % i3 5 sk 4 iy A= APRG]K R
gk F 4 o0 B =% dBm o

Total thermal noise + interference power : % ¥ 24|k & «h i
o APHRGDRE g X TR K b Bt 0 B4 dBm o

Processing gain : % CDMA i %t¥¢ > USh e iz = i B » addfosdx ©
WEFREAE o FIP R P T3 x a0 E %Eéﬁa;m e AR BRI g %]
pem WD E 0 fL s BAEH F o 2 & % (Chip Rate / Bit Rate) » Bit Rate & 3 5L
fi;w@;!ﬁ%] i# %5 > ChipRate | 2 BHEABA 2 F o ppend > 5 dB o
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Required Ep/No & i¢ * i * dRAR“TF gL s | o By 3 ALY & Bionp
#7 7 chi5c & (Energy per Blt) @ N, P] 5 #2220 e0% & (Noise Density) - ¥ 9 + i&
PN, I Hip#pesu @ o a 3 FF'EEJ’ J& IF 4 + # (Co-Channel Interference)
PR RFEL BN A - BrFontig > qcdi-idB o

Receiver sensitivity : #_#% 5 Required Ey/N, — Processing gain + Total thermal
noise + interference power - # ¥ Required Ey/N, — Processing gain ¥ % Required
SIR» % 7+ & % &% — % BER(Bit Error Rate) ¥ *7 % 731 5L & F < Required SIR +
Total thermal noise + interference power % *7% & e 5L & » o >M g ¥ g on
interference power {ﬁ ARGk LB KR g+ F 3B R o ¥ v Receiver
sensitivity TR £ PR K 5 0 F LA AR E Y IR > AR SEHERE o
B R RGBS Rk Mt 5 > B = 5 dBm -

Base station antenna galn B LEerid F X %Elmi‘a FoeolEa BiR4 1% o
ip @ 12 (Omni-Directional) * & » £ 7 3 BRI R L R * g b X & e - &La 3 o
dp e X S AL F ot 4 [ (Sectorize) e iTig * 0 F i F g dn o 2 X PR
E o Hi»%dBio

Cable loss in the base station : 4 g Sod T FHiE T 5
il X 3 m:}?%ﬂ-a o Hi»% dB o

Fast fading margin : g9 - &3 Fmin@iEas 849 5 0 B F 4
#1 - % % (Fast Fadmg)ﬁv”L Bib 2% REFLIREE FE RS e
55 g Ay 0P R se vt (Target SIR) - H = 5 dB -

-

Max. allowable propagation Ioss DR R A I E S SR F R TR
Ja 3T AT AR s S P FELF Y 5 % e % B3 IE 4 (Propagation
Loss) - H = % dB o

Coverage probability : # # * % =
Won B E DTRG0t ApEs # ¥ i” i

TRk E R R o B ke F
EP B UL R A S L AR e

Log-normal fading constant : i # % /% (Shadow Fading) & 5t3%+ ¢ & 3R

—

Log-normal 4 fi » @ ¢+ 58 R 45 i& % Log-normal 4 f# 135~ Z (Standard
Deviation) &  #* 5 — BRIE - 1995 BB F F € F #rec % o

Propagation model exponent : % % ¥ g /= 3F 4 (Path Loss)#3] @ 7 #
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FASIE A MBI A BRI S N F b oom IR R AR A&
B TR A WA = e o pH BT g RS E etk A A B o

Log-normal fading margin : ##-+7 % ¥ & * @345 % 0 4§ (Threshold)3™

TR PR A ORI R F i TR B 50%s
g i s EELE T en& foo L oiE B Coverage probability z’v’wﬁ R G ARG 0
B BRI A Y T - L F R R I ¥ o &° 4 Log-normal fading
constant FF» 2\ 7 if ¥ & ) 91 Z & ¢ Log-normal fading margine }* 38 (0¥ = 5 dB »

Soft-handover gain @ § 53 @ * 4t 5% 4 + $j#(Soft Handover)p# » & * ¥ e
WELF dc §d — B Fanfly SRt R AR - BR Y X KpH R RE
b AL ELRLE & B HE 3% 2 4 f7(Selective Diversity) o 4ept ac 3 183U LG H o
Hi»%dB -

In-car loss : + + & ¢ ’#sﬁr—gw B pF > FPLBL AT i B g TR I3 0 eh
AR gk - Hix3 dB o

Allowed path loss for cell range : %4 j& #73 & soriin "4 & o1 en kb
F'\ /Eflfév ETOW ’41131‘{"9*’%’”"!‘%??] I ‘F’kxmﬁx“ 43_3}?% El_p dB -

gl PRABFEHRG N DB RAFAELLEERY oAy o FagE
B Mo PN AEE B ETREGF PRSI A T RGN A LAk
B g T g sk T o

BT ALY 0 KRTIRDETAE G AR S B A T BEH S o L R drleanfi
* LR AR TE B e AR ;4,3 prpdk F LT (s aE 2 b T BURERTE B gl
B G I REAR Sk AT BES K od N TREBRHI R AR )
dmie § AR E LT 4 TARGBERIE R chR B R G B BJLIEA B Flet R
T OARARELE S R F Rl {«éﬁ T BES T o AT ARBELIEE Y 0§ E Sl
R EERE T A RBETEE Y TR AR o vE- BRI R PE s FlH AR
T 47 44k * OFDM/CDMA zgkﬁt si(* 1024 425 37 ) » = o3 e fOHF B
s o FROF F AR FAPEE < SR e o TP T AR S B TR
256 0 REAFH F0E G TR o FP T ARSRTE S F iR AN SHaEsi 2w
&34 5 (Equivalent Isotropic Radiated Power, EIRP) > £ ¥ jg 7k 3 5 % 4 ¥ - &2
® o RaT T *FEF‘* L @ gep 38
%032 5 TAHBRELTEE £ o A b z&&,&a—a S¥ TG E R o

-Lei*

A
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Forwardlink Link Budget
Item Units Values Comments
Transmitter (base station)
(a) Max. base station transmission power dBm
(b) Base station antenna gain dBi 0
(c) Avg number of users by UL planning 53.43
(d) Equivalent Isotropic Radiated Power dBm p d=a+b-10*log, ,(c)
Receiver (mobile station)
(e) Thermal noise density dBnmyHz| -173.93 | N_=KT; K=1.38*10-23, T=293
(f) Base station receiver noise figure dB 5
(g) Receiver noise density dBm/Hz| -168.93 | g=e+f
Number of subcarriers 1024
Frequency spacing KHz 80
(h) Receiver noise power dBm -89.79 h=g+10*log, ,(81920000); Rx BW= 81.92MHz
(i) Processing gain dB 24.08 =10*log, ,(256)
() Required Eb/No dB 5
(k) Receiver sensitivity dBm -108.87 | k=j-tth
(I) Mobile station antenna gain dBi 0 consider omni-directional antenna
(m) Body loss dB 3
(n) Fast fading margin dB 0 when high speed, no fast fading margin
(0) Max. allowable propagation loss dB p+105.87 | o=d-k+Fm-n
Coverage probability % 95
Log normal fading constant dB
Propagation model exponent 3.52
(p) Log normal fading margin dB 9 if no cell selection, need 13.2
(q) Soft handover gain, multi-cell dB 3
(r) In-car loss dB
(s) Allowed path loss for cell range dB pt93.87 | s=o-ptq-r
For allowed path loss equal to UL, we can find p+93.87=124.75
=>p=30.88 =>P=p+10*logl0(53.43)=48.16 (dBm) = 18.16 (dBW) = 65.46 (W)

%032 T HMEETEE o)

BN
MELE R EE RO AR R

~
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-2  BHEREE

k &4/ %2 OFDM/CDMA # 7T R ¥ ZHHRT 5 &4 EFSHET > #20
7L R AU TR R STHR Y 2 0T

3-2-1 @ * K175 A

R FOEIHNEHFEALAERB PR AT RDT RIS
SECLESEER ORI T R P F 2 75 X R R A B % L RRITT R T R
B oo dm o gi'gr;\;—g,i:&mi *3 BT 587 R PRI E R £ (Traffic) o

’

3-2-11  #* FHEH

FAARRY FOBERA R FOBEE L RSk R PP
ik £ pje(Handover) o % g7 i ¥ KB & RE Y o 2 PPTFTHR T D
HEEASET NG R 0 2 R PED] kT #5 B KT (Interference
Level) o 37 kMgt S suenB B 1 RIRB RGP % F 07 D f 3 o &
URB G B g 2T 24 [15][17]

@ 7 p/pg2 #(Indoor Office Test Environment)

PIERB IS B 2R S B YES F R R T BB R A
¥ o m il e € S MELA g R % E 0 ¥ 5 F Log-normal 04 oo i
R 0 B Y R TR CRE T i o Rl R R {f} h
o gt th g o @ * & dn v (2 (Omni-directional) * & > 2 g & LAt E b

S EME LAY PRE TRE[LT]

BB T LI REHB R RS B0 R R
€ F RS R (D), FArRS L STOEE (mr), LR ST

B IE(at) felf—f 2}@:1’% o #i B A E B pE R Eh(1-At/mr , 1-At/mc)FdE 5
WFicTim 1—‘{ ER(me) o et o B RS R R B R B RS B R
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E o Fptw g 35

rifz-::(l—-r)ifg- (3.
mr mcC

W33 @ FREESE S AT R

LRI Y S R T VR YL

P@S,S) = 1-0.005/30 = 0.999833
PS,M) = 0.005/30 = 0.0001667
P(S,S) = 1-0.0009444 = 0.9990556

P(S,M) =0.005%85/(30%15)= 0.0009444
hoALE Tk hpER S AYP(S,M) =5.294 #)

@ FpgzdEFHEFF < (Outdoor to Indoor and Pedestrian Test
Environment)
% AR R T B R LR
FHEE S L R kA §HY 2 Y
L TR A R S 2 R

lip\frrr'{rﬂi%\ 7]’%?”—%/";

5
R A G A R BT

BB BT B R M SRR # Y F
bt FE TG - OB G R GRS R R D
{%‘-’r— B L_A:z{%‘rfi%iﬂﬁ’ﬁ)iip— T g A2 it
=
M

o
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- T Rl 3km/h

- B B 0 km/h
-REGHEEE (KA H): 0.3km/h
L E AR B RS  20%
- Al R s S 50%

-~ TurnProb /2

[ - TurnProb
S — e

TurnProb /2

B 34 R*EFS e RPF LG

AR A ke R R £355 A 6 a0 A Asde e B o ot

[ERE=p

)

=
ea;;

@ Z 231 £ _(Vehicular Test Environment)
;L—’%:‘ mgw:ﬁw%ﬁﬁ%ﬁ_‘wm;\%ﬂrp\urgx?*,“ﬂ';pwl?]mf Y B
TRAMTRB G RE RERE AR S ARADF RS TIHETEE RS
R o TR A AN KA E BRAR SR ERF oA A B
BEREG G 6 2% o iy ST R g B R 4G im E R e

ﬁn\

BEA T 2 b RO XL Rk SR
ERL S 2 AR ATEE PG - s T gt

BRI@mUEEHE 0 2 AP LR T

- @R 120km/h
- li/iﬂi*‘r%%’*# e st 20%
A e AL AR 45 B

- ZHAp B REAR 20 = =

@ % F e iR =B L G B F 353 (Uniform) 2 2 > @ 4= e s & 2 e 7%
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3-2-12 % & TR EE

BESLA KT o R TR Y DRGET e T L G E ST R
(Radio Resource)eF4< * 7 % p e o 5 7 iv B F BBt D) & Sadmia ot 447
ST TR R R A R B TARHCA] 0 ¢ R W PRI IRIE(A0RE § PRI 2
P PR (do B PRAY) ©

@ 2z JRF%,+ B #F (Voice Service Traffic Model)

R = s 1?;313] 5 ® B. % ##E (Circuit-Switched) 58 erpR A% o 295 Se3t
Shig S o R F e~k SLepE Bk ¢ & IRA > (Poisson) 4 0 @ & Fier
S SR gE e BE R % IR 4p #i(Exponential) A o &k Bu¢ o & g H e
XE’pFI%F'&”TJ_m#F]&/’}fW L T A A Bl EEARY XL PR 3"5&%‘5%
Pris l gl LERA gl »é?%‘m}%%ﬁia‘%o

B 3.5 %77 5 18 * 3% mﬁ%ww$mgwmﬂﬁﬂoﬁwﬁww«hf
iz 4 '%24 HIE(F ELE ) o @ e Active (Off)”enpFiz » Pl & 5 Prid
PEDR G (L AL & Biz) g sbrh A € FIEMEL o FI o 3FF IR
SF R E HAMAL S T On-Off Model | - 1345 503 % % » § 1@ * 35 JRAEPF >
Hpd tg?”On”gﬁ,zé“— BER > BisBF- RATOFF SEE R L R FIm

Tl * &5 A 5F 5 PRI MFB R X EHFEFF Tia4e ko Fant B
ﬁ:—,a &8 F]Z (Activity Factor, p) > ¢t $#ick B33 cni@ * 5 o 2700 A HC
B R P @ % 3T PRI * X F R P pF daip it T PRAF2 ¢ ﬂb'Li"fé
SECTRSE: ol T L e Perg SR F RS FRE RS pofir g0 % F R A
PE R ZIRBEOTRG L DR ER R TS F R o
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Exponential
Distribution

A
v

< . «— Time
Active Active
(On) (Off)

Poisson Arrival

B 3.5 FFIRiaE

@ g FRAEE BF) (Data Service Traffic Model)

FOREER R T - R E RN S % R R ¢ R
B2 o~ AR 27 e 2 e 55 (World Wide Web, WWW) & o 525K F el 5 § 43 (7
WA RRE > e Adpdn B R 7 (201887 0 B Bp TR B ndF g g AR Y 1Y
IP(Internet Protocol)#f & (Packet) @ i% "8 i T A PF crdd AR I o F] L A PR
*UMTS 43 [15]° #rde b cndicdp PRaris B 03] 0 03] A9 e * F i fi e
VE e P ATiE S m?:}i/ff’ﬁf dirgd ’]f#n‘: % o 4] 3.6 1o e

Session
First Packet Second Packet End Packet
Call Call Call
e L - >
Reading
Interval Between Iﬂl Interval Between Interval Between
Packets Packets Packets
Sl © © —> >

[ 1 [ ] 110 ][ I

K — —> ) D > & &
Packets Packets Packets

Session

Arrival

B 3.6 BHFHREEHD

29



AP B E R oSl T A RRP e ST AR R
Session arrival time :

B AR B B R o SR R A 4 A
%Py i i AR

Number of packet calls per session N, :

%“ﬁ@ﬁ?ﬁﬁﬁﬁﬂ%%ﬁﬁﬁﬁﬁﬂWE%Eﬁéiiﬁﬁ—%ﬁF
(Geometric)sg 5 F #ic A 4 o

Reading time between two consecutive packet calls D, :

Ry ¥ GRE- BRT AT PP D BP R R T M s

Number of packets in a packet call N,:

- BREPNTE T kP - BREIIFI T ELA A FA Y
Mol R TR A RN - BREDRT S ETY - B YRR
#mA 2 oo

Time interval between two consecutive packets in a packet call D, :

TREBAER RS FIROME o T EES PP RERA L T o
Packet size S, :

E Bl R TAR A ) 0 i G Bytes o b S BG A E_R t95 3 (Pareto) A
oo kg e NS B B A F 4e(3.2) N Hrom
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fn(x)= NG
p ,  X=m
,B=Tf(x)dx=(£ja ,  a>1
mx m
. Tk K\ “k_m(kj
— [ x-f (x)dx= AR AR m 3.2
P YRV SN B € RS

BRI FABRESP T LRTOFRL 7 o RERER

€t
WWEE - BTN EORT R IR FORAFT Y- BT F
BT R D 97 L g o & 33 A NSELF R AR GRS
P Bdp TR R ECA T H R ST 5

e | 305 25 03 Py
VW surfing 5 395 25 0.125 K=BLS
VAW surfing 5 395 25 0.0625 K=BLS
VW surfing 5 395 25 0.0277 K=BLS
o srfing 5 395 25 0.0104 K=BLS
v surfing, 5 395 25 0.00195 k=BLS

% 33 2R

R

Gt R R R s CREE S A ST A R
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3-2-2 i ig #-3)

B HGL TR Y 0§ R E RGEE TR B A SR - A iR T 4E 4 (Path
Loss) ~ i jx % 7% (Shadow Fading) ~ % ¥ /< % /% (Multi-Path Fading) ~ #1{c % &t
2 FHE Fdes A 4 oo i (Thermal Noise...etc) » Fyt i = — B 2 F chficht
T B0 Mede AR TR BB K AL TR RAS[16][17] - B 3.7 F9 3g J T Ee A 2k AL
oo BT SRR 2 AR RN E XS BRTF

Dominant Reflector

2 BN Local Scatterers

3-2-21  BJR4F4 #
TR B ARE 0 BT A AR BE o FIN BT A shi & FF 5 B3E

o A UMTS 42 frdk e 4 ?7}1[15]‘5 R Z ARSI A ] WK
P e
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@ 7 /¢ 7 (Indoor Office Test Environment)
BB S AR 4 B B9 COST 2317 wigk i e il % o

L =37 +30Log,,(R) +18.3n("2/(n+1=046)

B9 R URLE S R ey S BT SIEA(M)
N :RUEL GG R BT B el i
BARE Y THBDEREF R LFELNS 12dB -

@ gpgg e EFEHF 5 <« (Outdoor to Indoor and Pedestrian Test
Environment)

L = 40Log,,(R)+30Log,,(f)+49

He R © 3 5La Shed 21 3 gy & BE R e 4 (Km)
iUt 4 5 (MHz)
BRYFEAFPPFEFREFRCOETLN5 124B 0 A A M EATHE
Sk s 2R F LR G 10dB -

@ 4241 £ _#(Vehicular Test Environment)

B

L =40(1-4-10"-Ah,)Log,,(R)—18Log,,(Ah,)+21Log,,(f)+80

# o Ah, B Sehx R AE(M)
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Call Departure
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Traffic Update
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Channel Update
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Mobility Update
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ATeL ST T[17]c FH BRI AAMIESR S 20 22 2 R Y K HBER G
30Km/hr p# > @& % ¥ F 70 F 24 454 iAsE 20 2% 0 Fpt RS R L 2.4 F)
TR LATR Y ¥ B mmg SR T -

»
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4o REIEY T K BB R Sk SR Uk F i F 250 Km/hr pE o g pE
R EG TRl FIRBR2Z AR N5 32 B OFDM B A% B o i f #-§ F 7
%ﬂ,éi;g%ﬁﬂ”ﬁﬁﬁﬁ”ﬁ@ﬁﬁ%?&%wﬁéﬂa@ﬁaﬁaz
Fop B BT -

Power Control
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Capacity Measurement
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Channel Gain (dB)

Frequency (MHz) ) Time (ms)
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7 polymatroid # & 4 > 1w U AR TR e k8 NEk
AR o

2. FTAl4te #P-F 4] FQ-SDAM : A % T4 g% Q-learningy $4# > %

44



PR - ATAIE S RPF Al TR 2 mie WCDMA ks G
FQ%M&FQ@M&?@?—i%Q%mMgﬁﬂ%?%ﬁ%ﬁ
(FQ-RCE) > 11 2 - #f¢ @42 F (DRS) > FQ-RCE ¥ #fi s 3 i il
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