UMTS 1

UMTS

Universal Mobile Telecommunication System

MPR
FEUP

UMTS 2

Bibliografia

+ Harri Holma, Antti Toskala, “WCDMA for UMTS, Radio
Access For Third Generation Mobile Communications”, 2000,
John Wiley & Sons, Ltd.

+ Flavio Muratore, “UMTS, Mobile Communications for the
Future”, 2000, John Wiley & Sons Ltd.




UMTS 3

Estrutura da Apresentacao

Geracodes de Redes de Comunicagcao Movel

=

Sistema de Acesso Radio UMTS

N

3. Rede de Acesso UMTS

4. Rede Central UMTS

UMTS 4

1. GeracOes de Redes de Comunicacao Movel
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3 Geracoes de Redes de Comunicacao Movel

¢ 123G ao
- emas analogicos
— NMP, AMPS, TACS

+ 22 Geracao
— GSM, PDC, cdmaOne (1S-95), US-TDMA (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 moveis
— Crescimento exponencial nos ultimos 10 anos (Eutppenetracdo de 80%)
— Previsao: 2005 trafego de dados > trafego de voz

+ Dados=> novos servicos® acesso Interne® multimédia

— 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 servi¢cos
— Voz e dados de baixo débite continuam em sistemas de 22 geracao




Os Servicos 3G
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Servigos Débito Fiabilidade Tempo Real
(kbit/s)

Mensagens (email, etc) 1-10 Alta N&o
Voz 4-20 Baixa (BER<10e-3) Sim

Web 10-100 Alta (BER < 1e-9) Depende do material
Video-conferéncia 100-1000 Média Sim
Video-vigilancia 50-300 Média Nao
Audio de alta qualidade 100-300 Média Sim
Acesso a bases de dadg >30 Muito alta N&o
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Requisitos dos Sistemas 3G

» Deébitos variaveis e elevados (até 2Mbit/s)

» Servicos assimeétricos

M

Multiplexagem de servicos

» QoS variavel e garantido

» Coexisténcia e handover com sistemas 2G
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Expectativas dos Actores

+ Utilizadores

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

+ Operadores de rede e fornecedores de servigcos

— Acesso radio que minimize custos de instalacdedia

Interfaces normalizada® interoperacao de equipamentos de fabricantes ditege
Sistemas efectivos de criagdo de novos servigos

— Fornecimento de servicos a clientes de outrosadpees

+ Fabricantes
— Telecomunicac¢des, colocados no GSMportunidade de negdcio na continuidade
— Dados (IP)> Solucéo inovadora, diferengas significativas co®SM

+ Institutos de normalizacéo
— Mercado competitive> multi-operador, multi-fabricante
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Evolucao 2G> 3G
+ Redes centrais 2G reutilizadas
— GSM, GPRS, IS-41
+ Tecnologias de radio novas
— UTRA, EDGE, cdma2000
UTRA FDD =
WCDMA
Rede central
GSM
(evolucgéo) UTRA TDD =
| TD-CDMA
Red tral
IWF eG?:’lgeSn- i UWC-136 =
(baseado em IF) EDGE
Re?se_j‘i”"a' 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 planning (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 applied

Evolucéo do UMTS
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+ 3GPP (organismo normalizacae)lancareleasesanuais

— http://www.3gpp.org

+ Release-99

— Primeira versao das especificagfes. Servicosdsmaddebitos até 2 Mbit/s
— Transporte baseado em ATM

+ Release 4, fim 2001

— Correcgoes

— TDD, funcdes de localizacéo de posicao na rede

+ Release 5

— Transporte baseado em IP
— Integragéo 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

UMTS 14

Métodos de Acesso ao Radio

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 & banda inferior> 5 MHz
— Downlink 2> banda superio® 5 MHz
— Transmissao simultanea
— Apropriado para servi¢cos simétricos (mesmo détmtdois sentidos)

— Mesma banda usada para uplink e downtnk MHz
— Separagao no tempo
— Apropriado para servicos assimétricos
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Espectros UMTS na Europa

+ Novos servicos® + recursos radie® reordenacao do espectro

+ Bandas reservadas para redes de 3G, na Europa

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

| GSM1B00{OL) DECT |
EUROPE | | |
| | | | 188p 19 1980 2040 202 | | | 2110 | 170 2200

+ Exemplo tipico de distribuicdo por 4 operadores

TDD FDD uplink
CA|[ARIACCIBBIBDID
10

14 5 148 |10 |10 U.3hdHz

MHz ~ MHz MHz MHz MHz ~ ward band
1800 MHz 1920 MHz 1880 MHz
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GSM > TDMA
BTS BTS

]| )

Typical GSM
Frequency
Usage

Pattern

Users divide the
common
frequency by time slots

N 7 .
\_/ Time

MS = Mobile Station

N
o
o
=
T
N
=
N =
wwm=s
A=
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UMTS - 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 o

All users share the same
5 MHz . 2 ;
- frequency/time domain

[

4 Ll
Time

CDMA — Code Division Multiple Access ™"
Analogia

+ A cada comunicacao € associado um codigo
+ Analogia com linguas
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Spreading, Despreading

Symbol Symbol
Y e e Ve T e N Spectrum
+1
Data
1
Chip Chi
¢ b
Code i
(pseudo
noise) -1
Data x 1
Code
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Recuperacao do Sinal

L J b

Own
signal

Code

Data after
multiplication 4

Data after o™ oo™
Integration o el | bl Pnke

Other
signal

Code

Data after
multiplication 7} +8

' e
Data after S, B el 5 O o Il A igl il
Integration | Y“ PLENEL SN




Ganho de Processamento (W/R)
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Processing gain =

W/R

Unspread narrowband signal

Spread wideband signal

Power density (Watts/Hz)

>

Frequency

CDMA - Rejeicao de Interferéncia
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Espectro Antes do Despreading

Interferéncia

Sinal de informa(;éq

>

f

!

Espectro Depois do Despreading

Sinal de informa(;é(1

Interferéncia

Espectro Depois da Filtragem

Sinal de informagé4

Interferéncia
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Capacidade do Uplink

» Controlo de poténcia perfeito
» Todos os sinais recebidos com a mesma poténcia

N —namero de utilizadores

C - poténcia recebida utilizador (W)

c_ Cc _1
| C(N-1) N-1

| — interferéncia dos outros utilizadores (W)

Eb — energia por bit de informacéo (J/bit)

E, _ % _ W C _ W 1 10 — densidade espectral da interferéncia (J/Hz)
VA ET - E N -1 W — débito de chips (chip/s)
I 0 XN R — débito de bits de informacéo (bit/s)
» Numero de utilizadores servidos numa célula W 1
— Proporcional ao ganho de processamento N DE?
— Inversamente proporcional a relagao “sinal-ruido” Tb
0
+ 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 Acess( 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
Modulagdo Downlink > QPSK QPSK
Uplink > Dual BPSK




Canais de Transporte
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Canais de transporte
— Servigos oferecidos pelo nivel fisi

co

— Definigdo-> tipo de informacéo transportada

Canais dedicado$s Informacéo associada a 1 terminal

— DCH, Dedicated Channel. Uplin

Canais comun$- Informacéao
— BCH, Broadcast Channel.
— FACH, Forward Access Channel.
— PCH, Paging Channel.
— DSCH, Downlink Shared Channel
— RACH, Random Access Channel.

k, downlink

associada a n terminais
Downliikfusdo numa célula
Downlink. Terrhinaalizado. Sinaliz, pacotes
Downliflerminal n/ localizado. Sinalizag&o, pacotes
. Downlink. Pacotes
Uplink.  Adeiat Sinalizacdo, pacotes

— CPCH, Common Packet Channel. Uplink.  QCug#e. Pacotes

Mapeamento de Cana
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IS

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 (DPDCH)
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 Channel)
— Dados de utilizador
Sinalizag&o de niveis superirores

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

» DPCCH (Dedicated Physical Control Channel)
— Débito constante
— Informacé&o para estimacéo do SIR (no controloadéneia rapido)
— Informagé&o de controlo de poténcia
— Informacgé&o formato da informacéo de transporte

Canal Dedicado - Uplink
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» DPCCH e DPDCH multiplexados em codigo 1-Q

— Simbolos Pilote> estimacao da resposta impulsional do canal e dé@néncia (C/1)

— TFCI, Transport Format Combination Indicat®rcodigo, débito da trama

— TCP, Transmit Power Contre} controlo da poténcia a transmitir no Donwlink

A

Super frame 720 ms

(1) Channel estimate |
+ SIR estimate for PC

(2) Detect PC command |
and adjust DL tx power

DPCCH

DPDCH

(4) Interleaving : Slot 0.667 ms=2/3ms —] (3) 10 ms frame :
Detect data Detect TFCI
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Canal Dedicado - Downlink

» DPCCH e DPDCH multiplexados no tempo
» Transmissao descontinua

¥

Super frame 720 ms

A

Frame 1 | Frame 2

Slot 15

DPCCH DPDCH DPCCH DPDCH DPCCH
- Slot 0.667 ms = 2/3 ms

¥
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Canal Dedicado —
Débito Variavel no Uplink

» Débito DPDCH pode mudar trama a trama
» Débitos mais elevade® poténcias de transmissdo mais elevadas
» Transmissao continua, independentemente do débito

Higher bit rate Lower bit rate Medium bit rate

“ .

b DPCCH

10 ms frame 10 ms frame . 10 ms frame

- e il
- e | L |

-
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Canal Dedicado —
Débito Variavel no Downlink

» Deébito pode variar trama a trama
» Transmissao ao débito maximo
» Deébitos baixos conseguidos com transmissao désoant

Lower bit rate (discontinuous transmission)

LEEEREER -

Maximum bit rate of that connection

10 ms frame

. UMTS 32
Canal Dedicado —
Multiplexagem [-Q no Uplink
» Dual Channel BPSK
channelization
code ¢,
complex
serambling code
DPDCH 1
M L0
channelization \jE gain factor
code ¢,
G=0 G=05 G=1
h o b a Q
. { .
e L g . . »! !
. .
. (]
Requires linearity T
— Would be difficult
for mobile power amplifier
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Spreading e Scrambling

+ Codigo de Spreading (curto)
+ Controlo sobre o débito
+ Caodigo pequeno (poucos chip®)débito elevado de bits de informacédo

+ Codigo Scrambling (longo)
+ Separacao de utilizadores e células
+ Na&o afecta débitos

channelization
code scrambling code

DATA

Bit rate Chip Rate Chip Rate
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Spreading e Scrambling

Short code = Channelisation code Long code = Scrambling code

Usage Uplink: Separation of physical data Uplink: Separation of mobile
(DPDCH) and control channels
(DPCCH) from same terminal

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)
66.7 [is = 256 chips

Downlink: Separation of sectors (cells)

Downlink also 512 chips
Downlink codes Different bit rates by changing the ;)pllon (.2} ca”_t:f.: "S‘?d with advanced
must be managed Iength of the coda ase station receivers

Downlink: 10 ms = 38400 chips

Number of codes L Number of codes under one scrambling | Uplink: 16.8 million
code = spreading factor Dawnlink: 512

Code family Orthogonal Variable Spreading Factor Long 10 ms ¢ de: Gold code
Short code: Ex ed §(2) code family
Spreading Yes, increases transmission bandwidth No. does not aff 1smission
bandwidth

Downlink codes
are orthogonal

Simple code planning
in downlink




Caodigos de Spreading
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» Seleccao hierarquica de codigdsortogonalidade

Co(0)=[1]

Spreading factor:
SF =1

Cs0)=[11111111]

C,(0)=[1111]

=011 g

C0)=[11] C42)=[11001100]

Cy(3)=[11000011]

Cy(4)=[10101010]

C,(2)=[1010]

Ci(1)=[10] C45)=[10100101]

C,6)=[10011001]

Cy(3)=[1001]

C4(7)=[10010110]

st | S T ot e s S L T |

SF=2 SF=4 SF=8

Example of
code allocation

Canal Partilhado no Downlink
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» DSCH / PDSCH (Physical) Downlink Shared Channel

» Partilhado por um grupo de terminais

» Sempre associado a canal dedicado (DPCCH+DPDCH)
» Dados para um termingt informagao em TFCI de DPCCH
» N&o sincronizado com canal dedicado

F 3

DPCCH

Slot 0.667 ms

DPDCH

Y

A

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

M

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 recepc¢ao e poténcia (canal FACH)
» Terminal envia mensagem (canal RACH)

L1 ACK/AICH

Downlink / BS N0t4. detected .

P1/ sz \. RACH
s g

Preamble Preamble Message part
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Servico de Pacotes

+ Pacotes pequenos e infrequentes

— PCH, paging& localizac&o terminal desconhecida, downlink
— FACH, forward,& localizagéo terminal conhecida, downlink
— RACH, acesso por contencao, uplink

+ Pacotes infrequentes, débitos elevados
— DSCH, partilhado, downlink
— CPCH, comum, acesso por contenc¢éo, uplink (usaH-édeno retorno)
— Canais comuns$ tém controlo de poténcia frequente

+ Pacotes com canal dedicado
— DCH, downlink, uplink




O Receptor
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+ Modelizacéo do canal
+ Receptor Rake

Controlo de Poténcia

UMTS 40

» Objectivo

— Garantir igualdade de poténcikna estacdo base minimizacéo da interferéncia (C/1)
— Cada terminal transmite e recebe com o minimaotiEnpia possivel

» Células de

— Avrea diferente (pico, micro e macro células), embreposicd®® usam portadoras

frequéncias diferentes

Received Power
at the BS

A
0 M
S .
1 S|{(M|m
2 S S
3 4 i
) i
M M M M
S S S S
1 2 3 4

Without
Power control

With Optimal
Power control
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Controlo de Poténcia— Mecanismos de Adaptacao

+ Controlo em malha aberta
— Usado no Uplink, durante estabelecimento de chamad
— Poténcia tx no RACH calculada com base na paémaium canal comum

+ Conhecidas poténcias tx/rx por estacéo baseedida poténcia rx por terminal
- calculo de atenuagdo no downligkassume-se mesma atenuacgdo no Uplink

— Problema> atenuacao diferente nos dois linksdiferenca de frequéncias

+ Controlo em malha fechada
— Envio de comandos frequentes para aumentar/dinpoténcia tx
— Um comando por timeslot
C/l objectivo (set)> medida de C/b> pedido aumento /diminuicao poténcia
Delta de 1 db. Gama de 70 db
Comando no canal de controlo (DPCCH)

+ Controlo externo

— Determina C/I objectivo
— Com base no BER ou FER da ligacdo
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Controlo de Poténcia — Malha Fechada

dBm)

if SIR > (SIR)set then "down"
else "up” P

MS adjusts
power according
to TPC commands pg1

ommands
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Controlo de Poténcia — Controlo Externo

required (SIR)set for 1 %
FER

A

o
time
if SIR > (SIR)set then "down™
else "up”
if FER increase then
(SIR)set "up”
else (SIR)set "down"
(SIR)set adjustment
d
RNC comman
CN * .
outer loop frame reliability info
control
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Handover, Macrodiversidade

» Soft handove entre 2 células
» Softer handoveP entre 2 sectores da mesma célula
» Hard handovet> entre frequéncias ou sistemas diferentes

Soft Handover

Base station MS

: dwersit%.
BS 1

strengt P 1 ™
-I?hresmm ,

O T i Y SR

Received 4 BS1
signal

_//\—’\ BS 3

>

Distance from BS1

Mesma informacao recebida por 2 estacdes
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Softer Handover

Sector/Antenna.
RAKE ;
combining . )
- Ganho de diversidade

- Proveito do receptor Rake

- Nao ha transmissao
adicional na rede
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Soft Handover

- Transmissao adicional na rede
- Uplink - seleccéo de tramas no RNE
- Downlink - receptor RAKE

CN
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3. Rede de Acesso UMTS
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UMTS - Arquitectura Funcional Genérica

+ UMTS - rede de acesso radio + rede cent¥dhdependentes
— Sistema mével universat usado com diferentes tecnologias de acesso radio

+ Organizacao logica rede UMTS 2 niveis: Acesso; Nao-acesso

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

» Nao-acesse independente da tecnologia radio
— Controlo de chamada e sessao
— Controlo da mobilidade entre redes de acesscediies

+ UTRAN, UMTS Terrestrial Radio Access Network

— Rede fixa dependente da tecnologia radio
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UMTS - Arquitectura Funcional Genérica

CC, SM, MM, CC, SM, MM,

il C Non-Access Stratum | SMM (c-plane);
"call" (u-plane).(3) "call" (u-plane).(J)
P S T T
¥ '
Radio ¢ > Radio lu e % lu
protocols protocols | protocols protocols
(1) (1) (2) (2)

Access Stratum

UE radld  UTRAN ¥ CN
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Servicos Basicos UMTS

' UMTS |

TE MT UTRAN CMIu CN TE
EDGE Gateway
HWODE

End-to-End Service
[ | | | ] [ | [ |

TEMIT Local - External Bearer
Bearer Service UMTS Bearer Service Service

| ] | [ ]
The area controlled
by Radio Interface

CM Bearer
Protocols
__f__“\\\‘

Radio Access Bearer Service

Service
e | [ ]

Radio Bearer lu Bearer Backbone
Service Service Metwork Service

UTRA
FDO/TOD
Service

| Physical Bearer
Service

n—="""1




Arquitectura da UTRAN

UMTS 51

N6 B

~
"My
)

N6 B /
RNS

[
el
\C

Rede Central

-/

Arquitectura da UTRAN
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» UTRAN - conjunto de RNS (Radio Network Subsystem)

»

M

RNS

— Interligacéo a rede centrad interface Iu

+ Circuitos (lucs), Pacotes (lups)

— Composicdo: 1 RNC (Radio Network Controller) + @sNB

RNC

— Termina protocolos responsaveis pela gestéo do rad

— Responsavel por decisdes de handover e macrasidigde entre NGOs B

N6 B

— Controla conjunto de células

— Responsavel por decisdes de handover e macrasitdiade entre células

— Opera em FDD, TDD ou nos 2 modos

Transporte ATM

— AAL2 - sinalizacéo (lub, lur, lucs), dados utilizador @uc

— AAL5 - sinalizacéo (lups), dados utilizador (lups)
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Arquitectura de Protocolos na Interface Radio

control-plane user-plane
I RRC L3
BIGNALLIN(G U-PLANE RA[DIO BEARERS
1 RADIO BEARERS
2 'PDCP
< | Esis=tl SpMC
=
S
RLC L2
LoGIcAL CHANNELS

MAC

TRANSPORT CHANNELS

L1

PHY

» Protocolos entre terminais e UTRAN (RNC ou N6 B)
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Interface de Radio — Nivel Fisico

+ Funcoes
» WCDMA, formatos de trama, receptor, modulagoes

MAC

TR:}N‘SPOR’IT CHANNELS

PHY

+ Servigcos> canais de transporte

» Canais dedicado& Informacéo associada a 1 terminal
— DCH, Dedicated Channel. Uplink, downlink

» Canais comun$- Informacéo associada a n terminais

— BCH, Broadcast Channel. Downlimkifusdo numa célula
— FACH, Forward Access Channel. Downlink. Terrhinaalizado. Sinaliz, pacotes
— PCH, Paging Channel. Downliflerminal n/ localizado. Sinalizag&o, pacotes

— DSCH, Downlink Shared Channel. Downlink. Pacotes
— RACH, Random Access Channel. Uplink.  Adeiat Sinalizacdo, pacotes
— CPCH, Common Packet Channel. Uplink.  Cugde. Pacotes
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Interface de Radio — Nivel MAC ﬁ QH%H

Control

+ MAC, Medium Access Control T e ] | \ ’

+ Funcdes —

PHY ‘

— Acesso multiplo a recursos (canais) partilhados
— Interface de acesso optimizada para pacétesultiplexagem em canais partilhados

+ Servicos oferecido® canais logicos

» Canais Comuns | RLC
— BCCH, Broadcast Control Channel. Downlink ‘ ‘ Loaicar CRANNELS ‘ ‘ \
— PCCH, Paging Control Channel. Down link ‘ Mas

— DCCH, Dedicated Control Channel. Uplink, Donwnlink

— CCCH, Common Control Channel. Uplink, Donwlink
» Canais de trafego

— DTCH, Dedicated Traffic Channel. Uplink, Donwnlink

— CTCH, Common Traffic Channel. Down link

UMTS 56

Canais Logicos& - Canais de Transporte

DCCH DCCH
CCCH DTCH Logical PCCH BCCH CCCH CTCH D1 (‘] |
Channels _— <

DSCH DCH

RACH CPCH DCH Channels PCH BC FACH
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control-plane

ERS

RLC 2

Interface de Radio — Nivel RLC =3

ILS
‘ L

» RLC, Radio Link Control mEECT
14 WDH? CHANNFLS

» Servigos
— Tr-SAP: Dados transparentes
— UM-SAP: Dados ndo confirmados
. Tr-SAP AM-SAP UM-SAP
— AM-SAP: Dados confirmados

" yas 1
» Funcdes Rl e L | N

— Segmentacao e reassemblageMyransmiting || Reeaiving . Transmitting || Receiving
~ transparent transparent " :ﬁg&d unacknowl. unacknowl.
— Concatenagao entity entity Y entity entity
~ Padding \ / \./‘ \ /
— Entrega ordenada i TR e e T
BCCHIPCCH! DTCH/IDCCH CCCHICTCHI
— Controlo de fluxo CCCHIDCCH/DTCH DTCH/DCCH
— Cifragem
— ARQ (deteccéo de erros, retransmisséo de tramas)
— Transferéncia de dados de utilizador
— Verificagcdo de numeracao de sequéncia (ndo coedioin
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Interface de Radio — Nivel PDCP

» PDCP, Packet Data Convergence Protocol

» Compressao e descompresséao de cabecalhos IP
— TCP/IP
— RTP/UDP/IP

» Relocalizacdo sem perdas

FPDCPF 5APs
{Radio Bearers)

R

e
POCP entity POCP entity PDCF entity
Header Header
Header Hegder comp. entity comp. entity I'=:i1dr_"_
comp. entity || cormg. entity Alg Typs 1 Alg. Type 2 comp. entity
Alg.Type 1 || Alg. Type 2 PO = Alg. Type 1
numbering numbering
RLC 5APs

P IR LT
S <} & > e
UM SAP AM SAP I'r SAP
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control-plane user-plane

Interface de Radio — Nivel BM{Q . [ = - le

BMC

Control

‘ RLC ‘ L2
‘ ‘ |[LOGICAL CHA}VIVELS ‘ ‘
‘ MAC ‘
TR*A'SPOR7’ CHANAJFLS
‘ PHY ‘ £l

+ BMC, Broadcast/Multicast Protocol
» Servi¢o de difusao de informacdao comum em modaoabrmado
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Interface de Radio — Nivel RRC | ==

Control

» RRC, Radio Resource Control \

» Funcoes |
— Difusédo de informacéo do sistema. Paging. Seledea®lula
— Estabelecimento e terminagé&o de ligacdo RRC &ldre UTRAN
— Controlo de canais basicos, transporte e fisicos
— Controlo de seguranca (cifragem, integridade)
— Proteccao de mensagens de sinalizacdo. Mobilidiadigacdo RRC
— Controlo de poténcia downlink. Controlo de potérarin malha aberta

» Servigos

— SAP de controlo genérice difusdo de informacé&o para utilizadores de uma area
— SAP de notificacae» difusdo de informacédo numa &rea para um terminal
— SAP de controlo dedicad® estabelecimento/terminacdo de canal radio ¢/ QoS
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Terminacao dos Protocolos = é%l
S ‘ BMC
man=——mul §
RRC i} I RRC MAC‘ ‘
Rﬂmwﬁs
RLC ot > RLC | g
MAC  |of > MAC
< N ey Plano de Controlo
UE MNodeB SRNC
TUPDCr e » toCp |
RLC > o RLC
MAC o P MAC
< N Plano de Utilizador
UE NodeB SRNC
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Interface de Radio — RRM

+ RRM, Radio Resource Management

— Procedimentos e algoritmos de gestédo da interfatie
— Implementado no RRC
— Recursos a gerir em WCDM#A poténcia transmitida, codigos

» Seleccao de células
— Terminal servido por uma estagéo base.
— Seleccao da estacdo que implique menor potémaciamitida

» Controlo de admisséo
— Em CDMA, numero de sessfes aumedtgualidade global baixa
— Deciséo de entrada de novas sessoes

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

UMTS 64
Arquitectura da Rede UMTS
e N N
“E ™ WCY msc/ Dominio
T NG B s
lub| lur HLR
ME ~
N6 B
e L :> RNC — SGSN GGSN /‘%‘i‘)@
— NG B
RNS N—
N

UTRAN //

o

Rede Central /

» Arquitectura UMTS> UTRAN + rede central

» Rede Central

— Dominio de circuitos (CSp MSCs, do GSM,

tecnologia ISDN, voz
— Dominio de pacotes (PS) xGSNs, do GRPRS, tecnologia IP,

dados




UMTS 65
S -

Rede Central de Comutacao de Circuito
Aspectos Inovadores

+ Adopcao ATM como rede de transporte

— Suporte de circuitos com débitos entre 4 kbigZd\bit/s
— Suporte de circuitos com débitos variaveis

+ Handover

— Interface lur> handover em 2 passos
— Mais simples para rede; mais rapido para utilizado
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lu PS
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Rede Central de Comutacao de Pacotes =
Protocolos, Plano de Utilizador

Application
E.g. IP, E.g. IP,
PPP PPP
Relay Relay

PDCF PDCF | GTF-U GTF-U | GTF-U GTF-U

RLC RLC | UDP/IP UDP/IP | UDP/IP UDP/IP

MAC MAC | AAL5 AALS5 L2 L2
L1 L1 ATM ATM L1 L1 :

Uu lu-PS Gn Gi

MS UTRAN 3G-SGSN 3G-GGSN




Rede Central de Comutacao de Pacotes

Protocolos, Plano de Controlo
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GMM /

SM/ SMS

RRC

RLC

GMM /
SM/ SMS

MAC

RANAP

L1

SCCP

MS

Uu

Signalling

Reare

AALS

Relay

RRC RANAP

RLC SCCP

MAC Signalling
Reare
AAL

L1 S
ATM
RNS

lu-Ps

ATM

3G SGS!

Scope of PDP Context
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. , .
Servicos Basicos
UE GGSN Remote Remote
AP Host
Local IP Bearer Service /'/va\ Remofe  |P Bearer
UE f \ — Host Layer
Remote
--------------------------------------- GGSN Core Access - R antEEE R
: Network Point
/M\\ > Access
< SGS S > Bearer
Layer
Gn/Gp (eg. UMTS
GTP tunnel Bearer)
N




