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1. GeracOes de Redes de Comunicacao Move
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3 GeracoOes de Redes de Comunicacao Movel

o 12G ao
~ emas analogicos
— NMP, AMPS, TACS

+ 22 Geracao
— GSM, PDC, cdmaOne (-95), USTDMA (IS-136)
— GPRS

+ 32 Geracao
— WCDMA (UMTS) = Europa, Asia (Jap&o, Correia
— ¢dma2000 (cdma com multiportadoras)
— EDGE (evolucdo do GSM e US-TDMA)
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2G =2 3G: As Causas da Mudanca

+ Redes mobveis

— Crescimento exponencial nos ultimos 10 anos (Eufppenetracdo de 80%)
— Previsao: 2005 trafego de dados > trafego de voz

+ Dados=» novos servico=>» acesso Interne=>» multimédie

— Débitos variados, elevados, assimétricos
— Ponto-a-ponto, ponto-a-multiponto, difusao
— Garantia de qualidade de transporte da rede

+ 3G>UMTS, na Europa> pensado para novos Servigcos
— Voz e dados de baixo débit® continuam em sistemas de 22 geracao




Os Servicos 3G
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Servigos

Mensagens (email, etc)
\Voz

Web

Video-conferéncia
Video-vigilancia
Audio de alta qualidade

Acesso a bases de dadas

Débito
(kbit/s)

1-10

4-20

10-100

100-1000

50-300

100-300

>30

Fiabilidade

Alta
Baixa (BER<10e-3)

Alta (BER < 1e-9)

Média
Média
Média

Muito alta

Tempo Real

Nao

Sim

Depende do material

Sim




Requisitos dos Sistemas 3G
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» Deébitos variaveis e elevados (até 2Mbit/s)

\4

>

\4

Servigcos assimétricos

>

\4

Multiplexagem de servicos

>

\4

QoS variavel e garantido

» Coexisténcia e handover com sistemas 2G

\4




UMTS 9

Expectativas dos Actores

+ Utilizadores

— Acesso a Internet/Intranets
— Novos servigos, multimédia
— Terminais simples, precarios entendiveis

+ Operadores de rede e fornecedores de servicos

— Acesso radio que minimize custos de instalaci@dk

— Interfaces normalizada® interoperacao de equipamentos de fabricantes difse
— Sistemas efectivos de criacdo de novos servigcos

— Fornecimento de servicos a clientes de outrosadpess

+ Fabricantes

— Telecomunicacdes, colocados no GSMportunidade de negoécio na continuidade
— Dados (IP)> Solucao inovadora, diferencas significativas co@SM

+ Institutos de normalizacao
— Mercado competitive> multi-operador, multi-fabricante




Evolution 2G=2 3G
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¢+ 2G core networks are reused
— GSM, GPRS, IS-41

+ Newradio technologies
— UTRA, EDGE, cdma2000

Core network
GSM
(evolucao)

UTRAFDD =
WCDMA

IWF

Core Network
GPRS.
(IP based)

UTRATDD =
TD-CDMA

UWC-136 =
EDGE

Core network
IS-41

cdma2000




Comparacao GSM/UMTS
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WCDMA GSM
Carrier spacing 5 MHz 200 kHz
Frequency reuse factor 1 1-18
Power control frequency 1500 Hz 2 Hz or lower

Quality control

Radio resource management
algorithms

Network plannming (frequency
planning)

Frequency diversity

5 MHz bandwidth gives
multipath diversity with Rake
receiver

Frequency hopping

Packet data

Load-based packet scheduling

Time slot based scheduling

with GPRS

Downlink transmit diversity

Supported for improving
downlink capacity

Not supported by the
standard, but can be apphied
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Evolucao do UMTS

+ 3GPP (organismo normalizacae)lancareleasesnuais
— http://www.3gpp.org

+ Release-99

— Primeira versdo das especificacdes. ServicosdmdiEbitos até 2 Mbit/s
— Transporte baseado em ATM

+ Release 4, fim 20(

— Correcgoes
— TDD, funcbes de localizac&o de posicéo na rede

+ Release 5

— Transporte baseado em IP
— Integracdo de subredes de circuitos e pacotes
— Débitos maiores

+ Release 6

— Consumo de poténcia no terminal
— Gestao dos recursos radio
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2. Sistema de Acesso Radio UMTS




Méetodos de Acesso ao Radio
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+ Nivel fisico UMTS
+ Métodos de acesso ao radio

— W-CDMA - 2 bandas emparelhadasFrequency Division Duplexing (FDD)
— TD-CDMA - bandas n&o emparelhadasTime Division Duplexing (TDD)

+ FDD

— Uplink 2 banda inferior> 5 MHz

— Downlink = banda superio® 5 MHz

— Transmissao simultanea

— Apropriado para servigos simetricos (mesmo démsdois sentidos)
« 1DD

— Mesma banda usada para uplink e downtink MHz
— Separagao no tempo
— Apropriado para servigos assimeétricos
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Radio Spectrum for UMTS In Europe

+ New services® + radio resource® new spectrum required
+ Bands reserved for 3G networks, in Europe

— FDD, uplink (60MHZ) > 1920 — 1980 MHz
— FDD, donwlink (60MHz) - 2110 - 2170MHz
— TDD (35 MHz) > 1900-1920 + 2010-2025 MHz

EUROPE I I

1880 1900 1980 2000 202%

+ Distribution by 5 operators
TDD FDD uplink

DIEIC] CCFHEDD
145 |10 | 145 |10 MLUEMHI

MHz ~ MHz MHz MHz MHz — SErdband
1900 MHz 1820 MHz 1980 MHz
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GSM -2 TDMA

BTS BTS
| f1 >
1] 2
Typical GSM
Frequency
Usage
Pattern
MIMIMIM Users divide the
200 kHz S5 5 5 common
11234 frequency by time slots
N\ ;.
\_// Time
MS = Mobile Station
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UMTS -2 CDMA

BS BS

FDD = Frequency-division duplex
» Uplink and Downlink operate in
separated frequency bands

TDD = Time-division duplex
» Uplink (UL) and downlink (DL)

CDMA use the same frequency band,
Frequency which is time-shared by the UL
Usage and DL

Pattern

MS2 All users share the same
o i MS3 frequency/time domain

>




CDMA — Code Division Multiple Access """
Analogy

+ One code is used for each transmission
+ Analogy with languages
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Spreading, Despreading

Symbol Symbol
/= N
i +1
Data I i I
.
1 1
C|'h|p iChik
= i - +1
Code
(pst-gudu I i 1
noise) ENEEEEREE HEEN i1 i
Data x | 2 |
Code 0 2 11 e 11 .
L e e e R
i Despreading || |
| S T O FE S mamamEn 1 £l |
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Own vs Other Signals Despreading

Own i i .
signal ~ 1
+1
Code .
+1
Data after -
multiplication + 4
+8
Data after ]
Integration
-?- i -I - e o _a
Other .
signal |1 .
+1
Code
[ -1
1 +1
Dataafter 1[[ 111 . T
multiplication Tl i i : L
Data after : _ .
Integration N




Ganho de Processamento (W/R)
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Unspread narrowband signal

Processing gain =

W/R

Spread wideband signal

Power density (Watts/Hz)

#  Frequency
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CDMA - Rejeicao de Interferéncia

Espectro Antes do Despreading

Interferéncia

Sinal de informacéadg

l

Espectro Depois do Despreading Espectro Depois da Filtragem

Sinal de informacéadg

Sinal de informacéad

Interferéncia

Interferéncia
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Capacidade do Uplink

» Controlo de poténcia perfeito
» Todos 0s sinais recebidos com a mesma poténcia

N — numero de utilizadores

E — C — 1 C - poténcia recebida utilizador (W)
| C( N _1) N-1 | — interferéncia dos outros utilizadores (W)
Eb- energia por bit de informacéo (J/
E, _ % B W C B W 1 |0 — densidade espectral da interferéncia (J/Hz)
I ; XN R | R N-1 W — débito de chips (chip/s)
R — débito de bits de informacéao (bit/s)

» NUmero de utilizadores servidos numa célula
— Proporcional ao ganho de processamento N DEE
— Inversamente proporcional a relacao “sinal-ruido” =P

+ Terminal deve transmitir com o menor poténcia posgivel
+ Poténcias baixa® BER elevados
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UTRAN - Interface Radio

UTRA/FDD UTRA/TDD
Técnica de Acessg W-CDMA TD-CDMA
Chip Rate 3.84 Mchip/s 3.84 Mchip/s
Banda 4.4-5MHz 4.4-5MHz
Duracéo de Trama 10 ms 10 ms
Slots por Trama 15 15
Modulacao Downlink > QPSK QPSK
Uplink - Dual BPSK




Canais de Transporte
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+ Canais de transporte

— Servigos oferecidos pelo nivel fisico
— Definicao-> tipo de informacéo transportada

+ Canais dedicado$s Informacéao associada a 1 terminal
— DCH, Dedicated Channel.

+ Canais comuns- Informacao associada a n terminais

BCH, Broadcast Channel.
FACH, Forward Access Channel.
PCH, Paging Channel.

DSCH, Downlink Shared Channel. Downlink. Pacotes

RACH, Random Access Channel.
CPCH, Common Packet Channel.

Uplink, downl

Downliikfusdo numa célula
Downlink. Terrhinaalizado. Sinaliz, pacotes
Downliflerminal n/ localizado. Sinalizacao, pacots

Uplink.  Abeiat Sinalizacao, pacotes
Uplink.  Qugde. Pacotes




Mapeamento de Canais
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Canais de Transport& - Canais Fisicos

Canais de Transporte

BCH
FACH
PCH
RACH
DCH

DSCH
CPCH

Canais Fisicos
Primary Common Control Physical Channel (PCCPCH)

Secondary Common Control Physical Channel (SCCPCH)

Physical Random Access Channel (PRACH)
Dedicated Physical Data Channel (DPD:r
Dedicated Physical Control Channel (DPCCH)
Physical Downlink Shared Channel (PDSCH)
Physical Common Packet Channel (PCPCH)
Synchornosation Channel (SCH)

Common Pilot Channel (CPICH)

Acquisition Indication Channel (AICH)

Paging Indication Channel (PICH)

CPCH Status Indication Channel (CSICH)

Collis. Detection / Channel Assign Indicator Channel (CD/CA-ICH)




Canal Dedicado
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+ Transporte
» DCH (Dedicated Channel)

+ Fisico
» DPDCH (Dedicated Physical Data Chan
— Dados de utilizador
— Sinalizacao de niveis superirores

— Cada canal DPDCH tem um canal DPCCH associado
— Débito do canal indicado em DPCCH

» DPCCH (Dedicated Physical Control Channel)

— Débito constante

— Informacéo para estimacéao do SIR (no controloadénzia rapido)
— Informacéo de controlo de poténcia

— Informacao formato da informacgao de transporte
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Dedicated Channel- Uplink

» DPCCH e DPDCH sent as In-phase/Quadrature compponen
— Pilot symbols> used to estimate channel response and interferéDie
— TFCI, Transport Format Combination Indicat®drcode, frame bitrate
— TCP, Transmit Power Contra} controls the power to be transmitted in downlink

- Super frame 720 ms >

Frame 1 | Frame 2

(2) Detect PC command
and adjust DL tx power

e

Slot 15

(1) Channel estimate
+ SIR estimate for PC

DPCCH

fHhieenbanig Slot 0.667 ms =2/3ms  —(3) 10 ms frame :
Detect data Detect TFCI
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Dedicated Channel - Downlink

» QPSK Modulation
» DPCCH and DPDCH are multiplexed in time

» Non-continuous data transmission

« Super frame 720 ms >

Frame 1 | Frame 2

10 ms

Slot 1 Slot 2 B s = Slot 15

DPCCH DPDCH DPCCH DPDCH DPCCH
- Slot 0.667 ms = 2/3 ms >
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Dedicated Channel—
Variable Bitrate in Uplink

» DPDCH birate may vary from frame to frame (chaggime code)
» High bitrates® high transmission power® high interference
» Continuous transmission, independently of theatatr

Higher bit rate Lower bit rate Medium bit rate

= DPCCH
>

10 ms frame 10 ms frame 10 ms frame
- -

4




Dedicated Channel —

Variable Bitrate in Downlink
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» DPDCH birate may vary from frame to frame
» Transmission at the maximum bitrate
» Low bitrates achieved using non-continuous tragsimin

Maximum bit rate of that connection

10 ms frame

Lower bit rate (discontinuous transmission)

|

HEFRNHN -

DPCCH

DPDCH




Dedicated Channel —
Multiplexing 1-Q components in Uplink
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» Dual Channel BPSK

channelization
code ¢,

scrambling code

complex
DPDCH 1
(data)
GALS,
DPCCH x|
(control) ]

channelization \||G = gain factor
code ¢,
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Spreading e Scrambling

+ Codigo de Spreading (curto)

¢ Controlo sobre o débito
¢ Cdbdigo pequeno (poucos chip2)débito elevado de bits de informacao

+ Codigo Scrambling (longo)

¢ Separacao de utilizadores e células
¢ N&o afecta deébit

channelization
code scrambling code

DATA

Bit rate Chip Rate Chip Rate




Spreading

e Scrambling
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Downlink codes
| must be managed

Short code = Channelisation code Long code = Scrambling code

Usage Uplink: Separation of physical data Uplink: Separation of mobile
(DPDCH) and control channels L : .
Al G ol Downlink: Separation of sectors (cells)
Downlink: Separation of downlink
connections to different users within
one cell

Length 4-256 chips (1.0-66.7 us) Uplink: (1) 10 ms = 38400 chips or (2)
Downlink also 512 chips 66.7 pis = 256 chips

Different bit rates by changing the
length of the code

Option (2) can be used with advanced
base station receivers

Downlink: 10 ms = 38400 chips

NMumber of codes

L Number of codes under one scrambling | Uplink: 16.8 million

code = spreading factor

Downlink: 512

Code family

Orthogonal Variable Spreading Factor

Long 10 ms ¢xde: Gold code
Short code: Ex ed S(2) code family

Spreading / / Yes, increases transmission bandwidth No, does not at‘f\

bandwidth

1smission
E

Downlink codes
are orthogonal

Simple code planning
in downlink
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Spreading Codes

» Hierarchical selection of codes orthogonality

Cipmit11111117 |

C,(0)=[1111]

Sl =T D TmE T

. C.2)=[11001100] [
C.(0)y=[11 3
1( ) [ ]| 02(1} =[-1 1 UD] Example of

code allocation
Cy(3)=[11000011] r

Co(0)=11]

Cy4)=[10101010] [

C,2)=[1010]|
C,{1)=[10] ‘ C45)=[10100101]

CB=l10p11001] | @
Cx(3)=[1001]| i

‘ Ca(7)=[10010110]

Spreading factor:
SF =1 SF

I
Ma

SF=4 SF=8




Canal Partilhado no Downlink
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>

\4

>

\4

>

\4

>

\4

>

\4

DSCH / PDSCH (Physical) Downlink Shared Channel
Partilhado por um grupo de terminais

Sempre associado a canal dedicado (DPCCH+DPDCH)
Dados para um termingt informacéo em TFCI de DPCCH
Nao sincronizado com canal dedicado

DPCCH

Slot 0.667 ms

DPDCH
L)

Frame structure for the DSCH when associated to a DCH.
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Canal Partilhado no Uplink

>

\4

RACH/PRACH, (Physical) Random Access Channel

Preambulo

— Terminal envia assinatura de 1 ms (canal RACH)
— Aumenta poténcia em cada tentativa ndo sucedida

L1 Ack - estacao confirma recepcao e poténcia (canal FACH)
Terminal envia mensagem (canal RA(

>

\4

>

\4

>

\V4

L1 ACK / AICH

Downlink / BS NDE: detected .

P1/ sz \. RACH
e B ]

Preamble Preamble Message part




Servico de Pacotes
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+ Pacotes pequenos e infrequentes

— PCH, paging< localizacao terminal desconhecida, downlink
— FACH, forward,& localizagcao terminal conhecida, downlink
— RACH, acesso por contencao, uplink

+ Pacotes infrequentes, debitos elev

— DSCH, partilhado, downlink
— CPCH, comum, acesso por contencéo, uplink (usaH-&dno retorno)
— Canais comun® tém controlo de poténcia frequente

+ Pacotes com canal dedicado
— DCH, downlink, uplink




O Receptor
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+ Modelizacao do canal
+ Receptor Rake
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Power Control

» To enable the signals from Mobile Stations todmeived with equal
power at the Base Statie® to minimize interference (C/1)

» Terminal transmits and receives using the lowestgp

Mo Without
S
1S IM|rm Power control
2 5 S
. 3
Received Power 1

at the BS

With Optimal
Power control

=S =
Mg
L =
atn =




Power Control — Adaptation Mechanisms
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+ Open loop control
— Used in the uplink, during call establishment

— Power Tx in RACH is determined based on the pd¥ein a common channel

Powers Tx by BaseStations are kno@nterminal measures Rx powe¥ terminal
calculates (down)link attenuatioh terminal assumes same attenuation in Uplink

— Problem=>» duplex in frequency® different attenuations for both directions

+ Closed loop control

— Frequent commands sent by Terminal/BS to incrdase2ase Tx power
— One command by timeslot (1500 command/s)

— SIR objective (sety® SIR measuremen® request to increase/decrease Tx power

— Delta of 1 dB; range 70 db
— Command sent in control channel (DPCCH)

+ External control

— Calculates SIR (C/l) objective
— Using the connnection BER (Bit Error Ratio) or FERRame Error Ratio)




UMTS 42

Power Control — Close Loop

dBm)

if SIR > (SIR)set then "down" = ' MS adjusts
else "up” P power according
to TPC commands MS1
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Power Control — External Control

required (SIR)set for 1 %

FER
F 3
MS stands stil
-
time
if SIR > (SIR)set then "down"
else "up"
if FER increase then
(SIR)set "up”
else (SIR)set "down" ;
(SIR)set adjustment gu-
d
RNC comman
CN @ e
outer loop frame reliability info
control
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3. UMTS Access Network
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UMTS - Arquitectura Funcional Geneérica

+ Organizacéo fisica rede UMTS rede acesso radio + rede central
» Redes independentes
» Sistema movel universal usado com multiplas texnas de acesso radio

+ Organizacéo logica rede UMT-> 2 nivei:

» Acess@dependente da tecnologia de radio
— Protocolos radio, rede fixa de acesso
— Gestao da mobilidade dentro de uma rede de acesso

» Nao-acessandependente da tecnologia radio
— Controlo de chamada e sessao
— Controlo da mobilidade entre redes de acesscedies




MTS - Arquitectura Funcional Genérica
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CC, SM, MM, CC, SM, MM,
e Enlne) Non-Access Stratum | SMM (plane)
"call" (u-plane).(3) "call” (u-plane).(J)
(-L I ] $_
]
Radio % > Radio lu lu
protocols protocols pI‘OtOCO|E< 21 protocols
(1) (1) (2) (2)
Access Stratum
UE Radic UTRAN |LF CN

UTRAN - UMTS Terrestrial Radio Access Network




Servigos Basicos UMTS
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TE

UMTS

MT UTRAN CN lu CHN TE
EDGE Gateway
MODE
End-to-End Service
| L ] | L
TEMT Local . Extermnal Bearer
R UMTS Bearer Service - —

The area controlled

by Radio Interface
Protocols

Radio Bearer

Service

Metwork Service




Arquitectura da UTRAN
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UTRAN Architecture
- )
NOB N
» UTRAN % set Of RNSRadio Network Subsystem) /> RNC
» RNS \ N6B RNS/
lub lur
— Interconnects to core networks lu interface p N
o Circuits (lucs), Packets (lups) NoB \> —
— Consists of s V1
+ 1 RNC (Radio Network Controller)+n Nod |\ il
» RNC

»

>

4

O )

lug¢s

lups

— Protocols in charge of radio management
— Decides about handover and macro-diversity betWsetes B

Node B

— Controls a set of cells
— Responsible for handover decisions and macro-sityeoetween cells
— Operates in FDD, TDD or in both modes

ATM transport
— AAL2 - signaling (lub, lur, lucs), user data (lucs)
— AAL5 - signaling (lups), user data (lups)

Rede Central




Protocols in the Radio Interface
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control-plane

L

—_——

user-plane

Control

U-PLANE RADIO BF

| BMC

_

IARER)

RLC

L2

LOGICAL CHANNELS

MAC

TRA

INSPORT CHA NNFLS

PHY

L1

» Protocols between terminals and UTRAN (RNC or Node B)




Interface de Radio — Physical Layer
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+ Functions
» WCDMA, frame formats, modulations

+ Services> Transport channe

MAC

TRANSPORT CHAN.’\-JFLS

PHY

» Dedicate channel& Information associated to 1 terminal

DCH, Dedicated Channel. Uplink, downlink

» Common channels- Used by multiple terminals

BCH, Broadcast Channel. Downlifdkcoadcast in a cell

FACH, Forward Access Channel. Downlink. Terrhinaalized. Signaling, packets
PCH, Paging Channel. Downlifflerminal non-localized. Signaling, packets

DSCH, Downlink Shared Channel. Downlink. Packets
RACH, Random Access Channel. Uplink.  Ramd8ignaling, packets
CPCH, Common Packet Channel. Uplink.  Quide. Packets




Radio Interface —MAC Layer
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+ MAC, Medium Access Control

+ Funcoes
— Multiple access to shared channels
— Optimized for packet transmission

+ Servicos—~> Logical channe

» Control channels

RLC

— BCCH, Broadcast Control Channel. Downlink

LoGIcAL CHANNELS

— PCCH, Paging Control Channel. Downlink

MAC

— DCCH, Dedicated Control Channel. Uplink, Donwnlink
— CCCH, Common Control Channel. Uplink, Donwlink
» Traffic channels

— DTCH, Dedicated Traffic Channel. Uplink, Donwnlink
— CTCH, Common Traffic Channel. Downlink
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Canais Logicos& - Canais de Transporte

DCCH DCCH

CCCH DTCH Logical PCCH BCCH CCCH CTCH DTCH
- il Channels
Transport

RACH CPCH DCH Channels PCH BCH FACH DSCH DCH
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Radio Interface —RLC Layer

» RLC, Radio Link Control

» Services
— Tr-SAP: Transparent data
— UM-SAP: Unacknowledged data
— AM-SAP: Acknowledged data

. 7= TT 7=
» Functior Conrol N7 v 4

- Segmentatlon and reassemb“ngTranr;rrnil'tim;g Receiving o Transmitting Receiving
. transparent transparent mode entigt unacknowl. unacknowl.
— Concatenation entity entity y entity entity
— Padding ‘; /' \ /' ; /'
— Ordered delivery L a—
BCCH/PCCH/ DTCH/DCCH CCCHICTCH/
— Flow control CCCH/DCCH/DTCH DTCH/DCCH

— Encryption

— ARQ (error detection, error retransmission)

— User data transference

— Verification of sequence number (in the Unacknalgkx data mode)




Radio Interface —PDCP
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» PDCP, Packet Data Convergence Protocol

» (De) compression of IP headers
— TCP/IP
— RTP/UDP/IP

» Re-localization with no losses

FLCE AP

': H.il:li“ Bearers) /J\ l\
o Ly
—
FOCE
Control )' .
PDCP entity POCP entity FPDCP entity
Header Header
Headap Hegdar comp. entity comp. entity I'=:':1dc'.
comp. entity || comg. entity Alg. Types 1 | Al Type 2 comp. antity
Alg.Type 1 || Alg. Type 2 POU =15l l Alg. Type 1
numbering numbering |
RLC SAPs rL /_L
M~ L .
LM SAF AM SAP I'r SAP |
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Interface de Radio — Nivel BMC

+ BMC, Broadcast/Multicast Protocol
» Servico de difusdo de informacdo comum em modaconatrmadc
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control-plane user-plane

Radio Interface —-RRC S éjl

BMC

Control

. |
» RRC, Radio Resource Control | 1L

‘ ‘ ‘LOGICAL CHA%VNELS ‘ ‘ ‘

‘ MAC ‘

TRJ1 NSPOR 7’ CHANAJFLS

» Function

— Broadcast of system information. Paging. Celldela

— Establishment and termination of the RRC connadlit=€=>UTRAN)
— Channel contr«

— Security control
— Mobility of the RRC connection
— Power control in downlink. Open loop power control

» Services

— SAP generic controt> broadcast of information for users in an area
— SAP notification - broadcast of information for one terminal in oneaar
— SAP dedicated contrel establishment/termination of a radio channel wit8Q
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Interface de Radio —
Terminacao dos Protocolos

RRC e FJ RRC

RLC il - RLC

MAC e I MAC
» T Plano de Controlo

o 4—* PHY

UE MNodeB SENC

B S —— » P |

RLC w p  RLC

MAC o p  MAC N

L e Plano de Utilizador
< —p PHY

UE NodeB SRNC
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Interface de Radio — RRM

+ RRM, Radio Resource Management

— Procedimentos e algoritmos de gestao da interéatie

— Implementado no RRC
— Recursos a gerir em WCDM#A poténcia transmitida, codigos
» Seleccéo de células
— Terminal servido por uma estacéao b:
— Seleccao da estacdo que impligue menor potéacianmtida
» Controlo de admisséao

— Em CDMA, numero de sessdes aumedtgualidade global baixa
— Deciséo de entrada de novas sessobes

» Soft handover (entre células)
— Controlo do processo
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4. Rede Central




UMTS Network Architecture
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Rede Central de Comutacao de Circuito
Aspectos Inovadores
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S -

+ Adopcao ATM como rede de transporte

— Suporte de circuitos com débitos entre 4 kbiZdvbit/s
— Suporte de circuitos com deébitos variaveis

+ Handovel

— Interface lur> handover em 2 passos
— Mais simples para rede; mais rapido para utilizado
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Packet Domain —
Protocols, User Plane
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Application

E.g., IP,
PPP

Relay

GTF-U

GTF-U

E.g., IP,
PPP

UDP/IP

UDP/IP

GTF-U

Uu

AALS

L2

UDP/IP

Relay
PDCF GTPF-U
RLC UDP/IP
VT e
L1 ATM
UTRAN

lu-PS

ATM

L1

L2

3G-SGSN

Gn

L1

Gi
3G-GGSN
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Rede Central de Comutacao de Pacotes —
Protocolos, Plano de Controlo

GMM / : : GMM /
SM/SMS|[ g SM / SMS
Relay
RRC § RRC “YRANAP ——— RANAP
RLC § RLC | SCCF § SCCF
MAC MAC Signalling Signalling

Reare Reare
1 ; 1 AAL5 ; AALS
i ATM § ATM
Uu lu-Ps
MS RNS 3G SGST
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Servicos Basicos

UE GGSN Remote Remote
AP Host
Local IP Bearer Servic f'/fw\\ Remofe P Bearer
UE [¢ \ ™ Host Layer
(‘ Remotg
--------------------------------------- GGSN Core Access--- e et e L
Network Point
7\ Access
*@ SGSI\n \\\/\// g Bearer
Layer
R Gn\/er J (eg. UMTS
GTP tunnel Bearer)
—~
Scope of PDP Context




