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UNIVERSAL MOBILE
TELECOMMUNICATIONS
SYSTEM (UMTS)

The Modes Of UMTS

 The UMTS operates in two modes:
 Frequency Division Duplex (FDD):  two distinct frequency bands, separated by a guard band, are 

used—one for the uplink and the other for the downlink transmission
 Time Division Duplex (TDD): the same frequency band is used for transmissions in both directions, 

each frame consists of a number of synchronized time slots, some of which are dedicated to uplink 
and the rest to downlink transmissions.
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W-CDMA System Features

 WCDMA is an asynchronous system where base stations do not have to maintain a 
systemwide reference time scale.

 The following specifications apply to the radio transmission and reception in the 
UMTS FDD mode. The separation between the uplink and downlink frequency bands 
must be in the range of 134.8 to 245.2 MHz.

Wireless Network Architecture
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Radio Interface Protocol Stack

Service Access Point (SAP)
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Physical Layer Functions

Physical Layer Functions
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Physical Layer Functions

Transport Channels

 The MAC layer periodically transfers higherlayer data to the physical layer in one or 
more transport blocks over a transport channel.

 The interarrival time between two successive transport block sets is called the 
Transmission Time Interval (TTI).

 A transport format consists of two parts: 
 A dynamic part 
 A semistatic part.
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Transport Channels

Physical Channels

 At the physical layer, each transport channel is mapped to a physical channel. Data 
is sent over the air interface in consecutive frames.

 Physical channels are different in different directions:
 The uplinks: uplink DPDCH and uplink DPCCH
 The downlinks
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Physical Random Access Channel (PRACH)

Physical Common Packet Channel (PCPCH)
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Downlink Dedicated Physical Channel (Downlink DPCH)

 This channel timedivision multiplexes the user data from the higher layers and the 
control information that is generated at the physical layer. 

 The data portion forms a downlink DPDCH and the control portion a downlink 
DPCCH.

 The DPCCH consists of three fields: 
 TPC
 TFCI,
 Pilot bits.

Common Pilot Channel (CPICH)

 This channel transmits an unmodulated carrier that can be used by the receiver to 
estimate the channel parameters.

 There are two types of pilot channels: a primary pilot channel and the secondary 
channel

 A primary pilot channel employs a fixed channelization code and a primary 
scrambling code

 The secondary channel, may use any channelization code of length 256 and a 
primary or secondary scrambling code and may be used over an entire cell or part 
of a cell
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Primary Common Control Physical Channel (PCCPCH)

 This channel, which maps the broadcast channel, is transmitted over an entire cell.

 The broadcast channel, which is mapped by this physical channel, uses a fixed, 
predetermined transport format combination.

Mapping of Transport Channels to Physical Channels
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Physical Layer Procedures

 The standards documents specify procedures for synchronization, power control, 
accessing common channels, transmit diversity, and the creation of idle periods in 
the downlink.

 Synchronization procedures include the cell search mechanism and synchronization 
on the dedicated channels.

 In UMTS, different power control procedures are used for uplink and downlink 
physical channels.

Spreading and Modulation

Uplink Channels
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Downlink Channels

Downlink Channels


