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Richardson Nortel Networks (
( ) )

Richardson
Nortel Networks Ericsson Alcate
Nortel
Networks UMTS

[ (Base Transceiver Station, BTS) Macro,
Micro,  Pico. e-mobility Internet BTS (iBTYS).

[ (Radio Network Controller, RNC)
3GPP Interface

Node (Passport 15000) Control Node (BSC €3
Control Node)

o (Wireless Gateway)

[ (Mobile services Switching Center,
MSC)

[ GPRS (Gateway GPRS Support Node,
GGSN)

1. UMTS

2. (Spread Spectrum)
3. W-CDMA



1. UMTS

1.1
General Architecture
Mobile Systems Architecture
-
[ (User Equipment, UE)
UE
- (TE)
UE )
- (Terminal Adaptation Function,
TAF) TE MT
- (Mobile Termination, MT)
[ (Access Network) /

UE UE
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)

(Core Network)
(billing)
(Circuit Switched, CS)
) (Packet Switched, PS)
)



1.2 GSM

GaSM Architecture

M55

BES

GSM
(Base Station Subsystem, BSS) (Network

Subsystem, NSS)
GSM

® Um (Mobile Station, MS)

(Base Transceiver Station, BTS)
® Abis (Base Station

Controller, BSC)
o A

(handover)
/ (Transcoder / Rate

Adaptation Unit, TRAU)



(end-to end
cals) (mobility) (
, Public Switched Telephone Network, PSTN)

(Mobile services
Switching Centers, MSC) (Visitor Location
Registers, VLR) (Home Location Registers,
HLR) (Authentication Center, AuC)



1.3

Circuit Switching

modem

9.6 or 14.4 kbps 16 kbps 64 kbps

Basic UMTS Arbitecire

(signaling messages)
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1.4

Packet Switching

traffic on the link

Using a privale tube for sparadic trafllc |s a wasie g

11




Packetl Switching

The user send packets inshlch a hesder
indcates 1 destination address

o LT Al

(packets)

12



15 GSM GSM/GPRS

GPRS (General Packet Radio System)

GSM

GPRS (Serving GPRS Support Node,
SGSN) GPRS (Gateway GPRS Support
Node, GGSN)

PCU Gb (
PCU SGSN )

GPRS
GPRS
SGSN

[ GPRS

13



GGSN GPRS

SGSN  GGSN
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1.6 UMTS

uipmant: Liss many {B0me @t e Naving
Eq sl tencikznal

Tiain nibisk; foA sl for far Fypel of anaces

Cruslity ol Serwics (o8] nog mally

Sareead]

L] kly
el 10 b Sxcansent ek 1 bmpharren
Sves Iminrteons e 407 Londardamd

Added Value of UMTS
Comparison
GERMTERRLS BB e p— LTS sletions
Fimusted (TS ol 6o L P

Iy

linbsd| o Conl PiPeTere

ples
v vides (ins ug o 2 Mbp)
3 bnpiamanted W S dnleyh, STHE

Barvions: the purpss of URTS i o develop
sarvios that ra comparshis io loed ralsdiks oraa

i mew mTviees Han vinlopheadry,

s LT (A e e

UMTS

2Mbps

(Quality of Service)

GSM (

GPRS
W-CDMA

UMTS

CS PS

GPRS)

15

GSM

GSM/GPRS
GSM/GPRS



(Intelligent Network, IN)

UMTS
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1.7UMTS

UMTS Architecture

Accoss Network

BRAN ..)
(Radio

17



Access Network, RAN)

(multimode user equipment)

o (Broadband Radio Access Network,
BRAN)

® UMTS (UMTS Terrestrial Radio
Access Network, UTRAN)

® UMTS (UMTS Satellite Radio

Access Network, USRAN)

18



UMTS Architecture

UMTS Terrestrial Access Network (UTRAN)

Uu
&y 9(((((((. ,))))))) RNC
- b £,y ub A
A PR — i
UE Node 8 rd csapsff
e F e |
o Backbpo Core Network
(,‘\):‘,
&P 9(((((((‘ - »)))))))
N Backbone, \i

u H
RNC (csaps)

Access Network

B (Node B)

/
(Base Transceiver Station, BTS)
B
5MHz W-CDMA

(Radio Network Controller, RNC)
UMTS RNC GSM BSC GPRS PCU
B RNC
(handover)
(Radio Network Subsystem, RNS)
RNS RNC B

19



UMTS Architecture

UMTS Terrestrial Access Natwork (UTRAN)
Hode B or BTS (Base Transcelver Station)

are:

Some of the main funclions ([:{({[; 1]}})))

= call processing
- radio

- performance monitoring
- network interface Hode B
- random access detection [BTS}
P T
Uu

20




UMTS Architecture —‘

UMTS Temesirial Sccess Metwork (UTHAN) |
AMC (Aadio Metwork Controllar)

[Some of the maln functions are:

= Radio Resource Management for
its Mode Bs

- Macro-diversity management
- Soft handover managament

= Allocation of channels for
communication

- Interface Management

e TR T

(Radio Resource Management,
RRM)
(handover, hard or soft)
(macro-diversity)

B

21



UMTS Archilectore

Core Neltwork

F ¥
P fu
Access Nalwork ||
. HLH'ﬂui:
|n T

i e Eoal’
Core Netwark 'E_wm aciel
|

(Transcoder / Rate Adaptation Unit,

UMTS

GSM GPRS

22



UMTS Architecture

Core Network
TRAU {Transcoder and Rate Adaptation Unit)

[

/ (Transcoder / Rate Adaptation Unit,
TRAU) UMTS ISDN
64K bps
UMTS
UMTS (vocoder)

(Adaptive Multi Rate vocoder, AMR)
12.2Kbps  4.75Kbps
64K bps
/ AAL2

(Time Division Multiplex, TDM)
(MSC)

23



LMTS Architecture

Core Metwork
MSC (Maobile services Switehing Center)
VLR (Visitor Location Register)

| The main functions of MSC glrlal:- The main function of VLR is:
- coordination of call set up = . El_?rlng ﬂ" suhac::gzrf ’
- location registration . information requ or ca
i s bill "L* s handling and other purposes for |
- ticketing and billing mobile subscribers within its
- imamﬁ ing functions: E.EL e

VLR
[e— ]
(MSC) ISDN
MSC UMTS
MSC (paging
function)
MSC (ticketing)
MSC (Visitor Location Register,
VLR) UMTS (UTRAN)
(VLR)
VLR
VLR

24



UMTS Architecture

Core Network
HLRA {Home Location Reglater)
Aul (Authentication Center)

The main functions of HLR are:
- storage of permanent records
{identification)
- storage of temporary records
| (VLR, SGSHN addresses)

N e

(Home Location Register, HLR)

i VLR SGSN(  GPRS

[ AuC

(Authentication Center, AuC)
(key)

AuC HLR
AuC HLR

25



LMTS Architecture

Core Mebwork
S5GSM [Serving GPAS Support Mode)

BGSH

Py T S

GPRS (Serving GPRS Support Node, SGSN)

® RNC GGSN

o (session)

SGSN

26




UMTS Architecture

Core Mabwork
GGEM (Gateway GPRS Support Mode)

CilasM

The main functions of GGSN are:
- billing
- tunneling towards RNC
- tunneling towards external networks

GPRS (Gateway GPRS Support Node, GGSN)
UMTS (PDN)
UMTS (tunneling)
UMTS |P
IP (PLMN)
SGSN
GGSN UMTS GGSN

27



1.8 UMTS

‘ UMTS Interfaces

e H Len i
E 'I'.'E-l-:rn:-a'l
Acoess Metwark | Core Network H:."'""
'a" TRITS R iy

UMTS

Uu (UMTS User interface)

CDMA  TD/CDMA)

lub (Interface UMTS Node B)
B
B ( GSM Abis

lu (Interface UMTYS)

28



GSM
A

lur (Interface UMTS RNCs)

GSM

29



1.9

(Protocols)

UMTS Architecture

Protocaols

g

'Accﬂshiﬁt[étﬁﬁ‘l'
P oot (R

L

e | | UTFL'!':N“]- " [ Core Network
T I .

Different radio access reguirements
+ Acopss Sirmium delfined for each type of access

Same call setup and mobility management issues
and sand user trafific
« Non-gocess Shratum commarn i ail access Iypes

(

(User Plane)

[T —

(Non-Access Stratum, NAYS)

ISDN
(Control Plane)

o (>= 4)

)

(Access Stratum, AS)

UTRAN ( ) BRAN ( )

30

USRAN



1.10

Location and Routing Areas

3G MSCTVLR 3G SGEN BG_SGEN 36G_MSC VLR 35 SEEN
v
; Y 4
r £ ~ )

UMTS
[ (Location Area, LA) GSM
LA
LA LA
(idle mode)

LA

( 3G_MSC/VLR)
LA

LA MSC/VLR

[ (Routing Area, RA) GPRS
RA

31



( 3G_SGSN)

RA
RA  SGSN
LA  RA
® LA RA
o RA LA

(span) LA

32



1.11

(ATM)

ATM (Asynchronous Transfer Mode)

.. ATM Model

: CAAL
» (ATM Adaptation Layer)

: CoATM
. -"(Asynchronous Transfer Mode)

PHY (Physical)
ATM
Services AALA AAL-3/4 AAL-S
Classes
Timing Req Not Required
Bit Rate Constant Variable
Connection Connect
mode X
Connection-less
. CBR
Services (Constant Bit Rate)

R ABR
{Available Bit Rate) (Available Bit Rate)

Buasic UMTS Arbiecure

UMTS

Relay)

(Asynchronous Transfer Mode, ATM)
3GPP

X.25

(connection oriented mode)

(ATM)

EVT1PCM E3/T3 SDH/Sonet

(header) 5

33

(Frame

(

)
(cell) 53

48




(ATM Adaptation Layer, AAL)

QoS
UMTS
® ATMAALZ2 lub  lur
lu
® ATM AALS lu
lu (signaling)

lub lur



1.12 (UE)

User Equipment (UE)

User Equipment

USIM Card

(UE)
o (Universal Subscriber Identity
Module card, USIM card)
( )
USIM
[ (handset) ( )

(Man-Machine Interface, MMI)

35



1.13 (OAM)

Operation, Administration and Maintenance (OANM)

s = TR R
3 7
[ AT s T

1Y A

lﬁrﬂl

i

r.m
'H* “" | I‘II.I'-I'-l.u-L

VLR
HESH
ai
. ¢ il
i e

(Operations System, OS)

3GPP OMC ( )
B
OMC-B B ( )
OMC-RNC UMTS
o )

OMC-S NSS (  MSC VLR HLR AuC)
OMC-D ( SGSN GGSN)

Q3 CORBA  OSS

trouble ticketing

36




2. (Spread Spectrum)

2.1

(stationary additive white Gaussian noise, AWGN)

( ) AWGN
(bit error probability)
Eo/No (
E, (bitenergy) N,
(one-sided noise power spectral density))
AWGN
(CW)
AWGN AWGN
AWGN
(multiple propagation path)

(multipath reception)
(line-of-sight microwave digital radios)
( CDMA)

1.
(information bit rate) ( )

37



(replica)

(wideband frequency modulation)

(processing gain)

(hybrid)

2.2

221

(correlation)

(low-rate coding)

(DS) (FH)

(coherent) BPSK (Binary Phase Shift

Keying)

jammer)

limited)
J

BPSK

38

(pulse-noise
(band-
(front end)

(pulse duty factor) p
J



| 2E»
Py = Q( N—OJ (2_1)

Q
(unit variance) (zero mean)
(Gaussian probability density function)
e—x2/ 2
Z(x) =
N 21T

(cumulative distribution function)

P(x) = fza)dt

Q

Q(x) =1-P(x) = TZ(t)dt

(one-sided noise power spectral
density) N, (thermal noise)
No No+Ny
P N=JW W
P

— 2Eb 2Eb
Po = (1—p)Q{ m}*p@ww lep) (2-2)
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A= o

2Enp
N

Q

ﬁ < P e Ebo/ Ny
JATEP I Ny

Q(x)

X

(2-2)

(2-3)

(2-4)

Z(X)

Olx )_Z(x) 12+1[3+m(—1)“1[3m1[62n—1) ‘R

x? x4

Ro= (~1)"1(3I{2n +1) j 20 o

2n+2

R,

(2-4) P

40

X2n

PP =N/J2E,



1 1

Pb. o = J27& 2Es/ Ns (2-5)
1 (2-5) EJ/N,
0.5 E/N<O . 5 =
(2-3) (2-1)
(signal-to-noise ratio) (2-5)
(2-1) (2-5) 2-1
=107 31.5dB

oo iy

L 1 1
o 100 20 1] a0 504
EyiN, dB

2-1 @) (b)
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(interleaving)
(forward error correction coding)
X E/N; E,K/N; K W/R R
(data rate)

E/N,

2.2.2

(low probability of detection, LPD)

LPD

(radiometer)

(probability density function)

42



i Bandpass
filter ‘ ()?

t=T
BW=wW %J(;T(')dt —© co‘l‘ﬁﬁi‘iﬁor

Signallpreseut

or absent

decision |

2-2
( ) Py
( ) Pfa
chi-sgquare
(noncentral) (central)
chi-square
chi-square
(time-bandwidth) TW
Ko—=TW =S
Py = TW >>1 -
o s =
Ko—TW
Pa=Q ———— |, TW >>1 i
(o 27
S
E/N, Ko Pta
E/N,
TW (interceptor)
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(communicator)

A.
figure)
)
B.
2-1
-10dB TW
T
2-3
TW
2.3
(spreading signal)
(DS)

P

TW

(noise

(FH)

(bursts)

E/N,



E (NG at integrator outpur In dB

—_ PP =-10dB
TW
TW
DS-FH
2.3.1 BPSK
DS BPSK BPSK
180
c (1) +1 (constant-
envelope) P W,
6 4(t)

45



ss(t) = /2P coglaot + Gi(t) 2.9

BPSK s, (1)
c () 2-4
s(t) = v2Pc(t) coslwot + Gu(t))] (2-9)
Tq
/
2-5
(correlation)
" (despreading)
(mixer)
V2Pc(t - Ta)elt - Ta)cog|eot + Gt — Ta) + ¢] (2-10)
To c(t)= +1
To=Ta
C(t —Td)x C(t —'I:d) 1
Binary Phase e | VP c0s [wgl +0400)] Y
data mm;lu]amr : TP off) 08 [t +8, (1]
‘ITP{::IE (gt
2-4 BPSK
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si (1) ¢

S (1)
BPSK 0 4t )

BPSK

modulo-2 sum

W 2P eli—Ty) cos [t +84 (1= Ty 44

+ inlerference

i
Bandpass ¢ Data Estimated
filter | phase [ 4o
{demodulator

-'II..

cit—T)
2-5 BPSK
BPSK
2-6 d (t)
d (1) +1
sa(t) =+/2Pd(t) coscut (2-11)
s(t) =+ 2Pd(t)c(t) cosaxnt (2-12)
2-6a b s;(t) s(b) 2-6c d
2-6e
2-6f 2-6
fos(0)
2-69
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() i) 41
data

() elf) +1 ‘
spréading code [

- i WWWL“MMM\M
—/TP J

N i MWW\A“AMW]W\
—/ZF

{e) elt—% T.) +1 J—- {

-1

o [mﬂ[mﬂmﬂ WWWW

—IP

() il 5 i JEP

_‘.'Ip-l
2-6 BPSK

c(t) s (1) = (1)
2-6 BPSK

(two-sided power spectral density) W/Hz

sa(f) :%PT{sincz[(f — fo)T| +sinc?|(f + fo)r]} (2-13)
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2-7 2-6d s () BPSK
(2-13) T
(spreading code symbol) T. T,
(spreading code chip) 2-8 T=TI3 s ()

3
(2-13) BPSK
s (1)
(randomly biphase modulated signal) (2-13)
-
ﬂ 15 f\
E1r

t;
)

(2-8) (2-9)
Wiener-Khintchine
(autocorrelation function)
(Fourier transform pair)
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%“ 10
4 §
c ﬁ 5L
b Tr
i j L PT.
I | | 1 | | 1 ———
g Ta frequency
2-8
(IF filter) 2-9
BPSK J
(single tone)
r(t) y
X (1)

2.3.2 QPSK (Quadrature Phase Shift Keying)
(in phase Quadrature)

QPSK
210 2-12
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FAA)

| —

ANEVA-

’:__,-ja:nmEr ared -;—J

2-9

—fa fo
{a) Belore despreading
1
— PT
| 5,(7) {1 ?
¥
b S-ip-ll.
1 iT -
) 2 & T )
AN /X
% fa
(B} After despreading
LTlE
T
% o
() IF filter power transfer function
510
L pr
[
ﬂ =*— signal
- jammer
i 'Iﬁ‘:"'\-\. 1
~ = JT
z
gL By

(d} Cutput of IF filter
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WP o [uagt +0 400

dutn” ) mocnioe [ Topeeit | <0 =
VIPeos (mgl) S Pain fuy +0,00)]
el
(]
:l{a—f’ﬂ.:l
2 co [fun + st +]
: it
e~ Pt Ll I, sy
2 i [{ug + gt +ab]
cifr-T |:I:-|j
2-10 (a) QPSK
(b) QPSK
Quadrature hybrid
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MNEZ
dats
i}

u'@ Pl {n.lalf]

'FE[r]

{a) Transmaiter

g (-1

2:m|[un + ""'IF'"' +if|

xif)
sii— T ) == Du;lmw i) H.:E%:;
[demaodulat

2 %in I_{h.l“ + ""'.'.F'Ir =4

(b} Receiver

2-11 (Balanced) QPSK

53

Estzmated



NRZ

data -
d, 1)

+
é& LTy

P cos (1) &, ()
HRE
data ——(‘?: 3=
WP s sy €] i)
{a) Transmitier
c,[l—f‘dﬁ
2 cos [(wy + wyp) ¢ +8]
Bandpass deﬁ:
flter - |demodulator
,p{]"— Td] F . i ]
1 divider
PSK
L - w| Bandpam Iilm
filter demodulator
2 sin [{uy, + wp) ¢ +]
-:']H—f‘d)
(b} Reseiver
2-12 QPSK

(@

(b)

Estimated
dala

Estimated
data



3. W-CDMA

W-CDMA CDMA
(Wide-band Code Division Multiple Access) W-CDMA

CDMA
CDMA
GSM 1S136 TDMA
CDMA
CDMA 4 48
CDMA soft handoff
GSM  1S136 TDMA
CDMA UMTS (Universal Mobile

Telecommunication System)  chiprate  3.84Mchip/s

Bearer (Kbps) (Mchipl/s)
30 128 3.84
64K bps 120 32 3.84
384K bps 960 4 3.84
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31

Dedicatad Channel. An individialy-assipnad,
dadicatad pathway throwgh &
bﬂr‘l.ﬂml.ﬁﬁfljﬂ .|T.|E‘|:.|'I.I.|'|'.|1 .rD.' L 2]
usar's informanon

® FDMA
Access)

® TDMA

intime

® W-CDMA
Multiple Access)

(Frequency Division Multiple

(Time Division Multiple Access)
(window period
time dlot)

(Wide-band Code Division

(code pattern)
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Analogy with the W-CDMA:

. @wﬁ.&a@@@@fﬂ@ﬁﬂ”@ Cocfrn_
ﬁ'—i”&_ = - Eiﬁ'ﬁj}‘

[ PARLO ITALIANO!

()
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W-CDRA: FOD or TOD
Code Multiplex

.......
........

Fresguency

T P T T el
N T R N
Dhupien Spacing: 1] MH2

Frissar g - i Code Mulliplex
- ] CEEn &
Bl ulﬁl Timen Diwisbon

uursu's!ﬂﬂ

TDD

FDD TDD
FDD TDD
® FDD
- 1920MHz - 1980MHz
- 2110MHz — 2170MHz
- 5MHz
190MHz 12
® TDD
5MHz
FDD (macro-cellular)
TDD
TDD
TDD
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3.2

W-CDMA

W-CDMA
(spreading code)

(code channel)
(correlation)
(cross-correlation)
(auto-correlation)

(bit string)
(degree of similarity)
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Downlink Transmisslon on a Cell Level

BTS

__Channedization coda 1

Llsir 1 skgnal

-

U User Zsgnal
Z:i“iﬂhgméizéh:'ﬁ_?w 3’i

\ User 3 signal

W-CDMA
o (channelization code)
OV SF
( Orthogonal Variable
Spreading Factor code)
[ (scrambling code)
GSM (frequency re-use)
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Uplink Transmission an a Cell Level

Seramiling code 1
Channelization cosa

Lises 1 signal

W-CDMA
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sector (cell)

4 — 256 chips (1.0 — 66.7

s
512 chips

(1)10ms=38400chips
(2)66.7u s=256¢chips

(2)

10ms=38400chips

512

OVSF (

10ms Gold

(Extended) S
(2)
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3.3 -OV SF

urtnegonal Variable Spreading Factor: code tree generator

I_"—
] fuae=1111 |
i f———
'|¢":—u'11 I
|
Coreimm 1 | |
| H
— Cuua=1-1 11 ||
| | | —
Gy = 1 -1 _
= |
' I i
[Gunar1-1-11 |
. . .
5F=1 BF =2 | SF =4 | GF=n | BF = 16, 32, 64, 128, 258, 512

OV SF (Orthogonal Variable Spreading Factor)

OV SF
(code tree) Coh s «
SF Kk 0 k SF1
(channelization sequence)
(chip rate)
OVSF
(chip)
(father code)
C:ch,4,3 C:ch,2,l Cch,l,O Cch,2,0
(sector) W-CDMA
512
512 OVSF OV SF
OV SF
OV SF
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Orthogonallty

T synchronization no To synchronization
1 -1 -1 1 1 1 A B o1 a1 1A
¢ ML L | ¢ ML L4
*l 11 411 1
H 01 =1 =1 -1 -1 11 1 o144 a- _
G |! ] Ce [
f 41 41 a1 -9 =0 1 1 1 11 1 1 -
- = » + —*
Mo cormelation Small cosralation
% Orthogonal

%, Mo arthogonal

Cx
OVSF
C C
(BTS, Base Transceiver Station)
OVSF
( )
CDMA )



34 —PN

PH Sequences Properties

&An Crdinary Shift Reglsier

OVSF
PN
(cell)
(cell)
N
flip-flop

2N-1
UMTS

[

[

W-CDMA (pseudo-noise, PN)

PN
(feedback shift register)
flip-flop
flip-flop
N  flip-flop

flip-flop G
Ip-TIop

2'%-2
2%-2 256
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10ms

(uncorrel ated)

PN

-100%
PN

A Special Characteristic ol Sequences
Generated in Tapped Shift Registers

e AT T AT
Salf, in syne: iF

Sum: Complabe Correlalicn

Companad Shifed: Litte Comolaticn
S, Shied: H T A

Gaime Eimaat Orthogosal

38400  (chip)
3.84Mcps

38400

100% (correlation)
(logical negation)

66
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3.5 W-CDMA

Eb /No W-CDMA

TDMA-GSM

Power spectrum

(AMPS TDMA GSM)

)

W-CDMA
CDMA BTS

E/N,
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i e R TR SETEY o o

Ehi%n

Swnilabbe poswer o Shane
LR wisi i

E/N,

W-CDMA -

68

TDMA

E, No

FDMA



Eb /Mo & Powar Control

Powsr 3 , Interference 4 , Capacity #. |

W-CDMA
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({({{ )) Interference

« The User 1 is an interferer for the User 2
« The User 2 Is an interferer for the User 1

g AT
S — ()
User2 Hﬁ‘%r Channel #i
U55;1
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Coverage Limits

Service proyided: speech Service provided: Data 144

Example: 2 UEs at the
same distance of the
BTS using 2 data rates

Eb/No
required|

>~
g

Eb/No
required

=128

interference level

PN
User 2 needs more for the UL &
DL for the same quality as user 1
UE,
2
@y
- BTS ) =
Speech 8 kbps Data 144 kbps

Sk
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Coverage Limits
Cell radius for a 50% lead

GF = 171

&

BF =02
A gtk

—

Epepch d kb Dpra 6l khpe

——

M m

&
L 3

50%
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DownlLink Limits (1/2)

BTS UE,UE, UE, UE
BTS UE, BTS
UE,
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b,
el

UE,

Downlink Limits (272)

. BS Power Amplifier
50 W
0w
e | (111 1]}]}]))
A5 ..J:’S}'* 7T
S e

-—r-.'.-l_.

=
— o m o r o m e e E s == 4 E S

UE, (handover)
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Basic W-CDMA Elements

Uplink Limits {1/2)

DR = TR
BS Receiver
Lo ad Bi

vaeal Despread Signal me

Maximwem Meise Floor

EPxhwps X kg
UEl U El
( )
UEl Eb/NO
UE, UE,
UE,
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Basic W-CDMA Elements

Uplink Limits (2/2)

Lowest Despread Signal

Maximum Noise Floor

Receiver sensitivity (X kbps)

JEbiNo T

\

Eb/No 4
¥

Processing
Gain

Processing
Gain

re Ioaded the cell, the smaller the cell: !

W-CDMA Principhes

UE, UE,

W-CDMA

(BER)

UE,

(cell breathing)
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Basic W-CDMA Elements

RAKE Receiver

" Take advantage of |
multipath diversity |

M
. (a+B) D(t)
BD(t)
| )y
ab(t)
——— Delay (t,)

W-CDMA Principles

RAKE

RAKE

RAKE
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W-CDMA
(integrate) GSM
W-CDMA

/
(anytime anywhere)

(
PSTN/ISDN/IP)

UMTS Internet | nfrastructure

(seamlessly)
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