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3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

ARQ
Automatic Repeat Request
BER
Bit Error Rate 
CCTrCH
Coded Composite Transport Channel
CPCH
Common Packet Channel
DCA
Dynamic channel allocation 
DCH
Dedicated Channel

DS-CDMA
Direct-Sequence Code Division Multiple Access 
DSCH
Downlink Shared Channel 

FAUSCH
Fast Uplink Signalling Channel 

FDD
Frequency Division Duplex 

FEC
Forward Error Correction 

FER
Frame Error Rate

GSM
Global System for Mobile Communication

L1
Layer 1 (physical layer)
L2
Layer 2 (data link layer)
L3
Layer 3 (network layer)
LAC
Link Access Control
MAC
Medium Access Control
Mcps
Mega Chip Per Second
ODMA
Opportunity Driven Multiple Access 


QPSK
Quaternary Phase Shift Keying 

RACH
Random Access Channel
RF
Radio Frequency

RLC
Radio Link Control
RRC
Radio Resource Control
SAP
Service Access Point 
SCCC
Serial Concatenated Convolutional Code
SCH
Synchronisation Channel
SIR
Signal-to-Interference Ratio

TDD
Time Division Duplex
TDMA
Time Division Multiple Access 

TFCI
Transport-Format Combination Indicator
UE
User Equipment
UMTS
Universal Mobile Telecommunications System
UTRA
UMTS Terrestrial Radio Access
UTRAN
UMTS Terrestrial Radio Access Network
WCDMA
Wide-band Code Division Multiple Access
4.2.1
Multiple Access

The access scheme is Direct-Sequence Code Division Multiple Access (DS-CDMA) with information spread over approximately 5 MHz bandwidth, thus also often denoted as Wideband CDMA (WCDMA) due that nature.

UTRA has two modes, FDD (Frequency Division Duplex) & TDD (Time Division Duplex), for operating with paired and unpaired bands respectively. The possibility to operate in either FDD or TDD mode allows for efficient utilisation of the available spectrum according to the frequency allocation in different regions. FDD and TDD modes are defined as follows:

FDD:
A duplex method whereby uplink and downlink transmissions use two separated radio frequencies. In the FDD, each uplink and downlink uses the different frequency band. A pair of frequency bands which have specified separation shall be assigned for the system.

TDD:
A duplex method whereby uplink and downlink transmissions are carried over same radio frequency by using synchronised time intervals. In the TDD, time slots in a physical channel are divided into transmission and reception part. Information on uplink and downlink are transmitted reciprocally.

In UTRA TDD there is TDMA component in the multiple access in addition to DS-CDMA. Thus the multiple access has been also often denoted as TDMA/CDMA due added TDMA nature.

A 10 ms radio frame is divided into 15 slots (2560 chip/slot at the chip rate 3.84 Mcps). A physical channel is therefore defined as a code (or number of codes) and additionally in TDD mode the sequence of time slots completes the definition of a physical channel.

The information rate of the channel varies with the symbol rate being derived from the 3.84 Mcps chip rate and the spreading factor. Spreading factors are from 256 to 4 with FDD uplink, from 512 to 4 with FDD downlink, and from 16 to 1 for TDD uplink and downlink. Thus the respective modulation symbol rates vary from 960 k symbols/s to 15 k symbols/s (7.5 k symbols/s) for FDD uplink (downlink), and for TDD the momentary modulation symbol rates shall vary from 3.84 M symbols/s to 240 k symbols/s.


5.5
TS 25.213: Spreading and modulation (FDD)

The scope is to establish the characteristics of the spreading and modulation in the FDD mode, and to specify: 

-
the spreading (channelisation plus scrambling); 

-
generation of channelisation and scrambling codes; 

-
generation of RACH and CPCH preamble codes; 

-
generation of SCH synchronisation codes; 

-
modulation. 
RF channel arrangements and Pulse shaping are specified in TS 25.101 for UE and in TS 25.104 for Node-B. 
5.9
TS 25.222: Multiplexing and channel coding (TDD)

The scope is to describe multiplexing, channel coding and interleaving in the TDD mode, and to specify: 

-
channel coding and multiplexing of transport channels into CCTrCHs; 
-
channel coding alternatives;
-
coding for Layer 1 control information, such as TFCI;
-
interleaving; 

-
rate matching; 

-
physical channel segmentation and mapping.
5.10
TS 25.223: Spreading and modulation (TDD)

The scope is to establish the characteristics of the spreading and modulation in the TDD mode, and to specify: 

-
data modulation; 

-
spreading; 

-
generation of synchronisation codes. 
RF channel arrangements and Pulse shaping are specified in TS 25.102 for UE and in TS 25.105 for Node-B. 
5.11
TS 25.224: Physical layer procedures (TDD)

The scope is to establish the characteristics of the physical layer procedures in the TDD mode, and to specify: 

-
cell synchronisation; 

-
timing advance; 

-
power control procedures; 

-
idle mode tasks.

5.12
TS 25.225: Physical layer – Measurements (TDD)

The scope is to establish the characteristics of the physical layer measurements in the TDD mode, and to specify:

-
the measurements that Layer 1 is to perform;

-
reporting of measurements to higher layers and network;

-
handover measurements, idle-mode measurements etc.
5.13
TR 25.833: Physical layer items not for inclusion in Release ‘99
The scope is to collect materials on UTRA physical layer items not included in the Release ’99 specification documents, such as DSCH control channel, FAUSCH, Hybrid ARQ, 4-state SCCC turbo coding, and ODMA.






