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Evolved UTRA

Downlink transmission scheme
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Evolved UTRA – Some requirements

Point-to-point packet data and broadcast

Support for multiple transmission bandwidths
– From less than 5 MHz spectrum allocation
– Up to 20 MHz spectrum allocation

Low delay (RTT and access delay)
– Short TTI, support for fast radio-link establishment

Support for very high data rates in limited spectrum allocation
– One-cell frequency reuse

High performance in diverse channel conditions
– Wide range of mobility (low to high Doppler spread)
– Non-frequency-selective to highly dispersive environments
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Channel structure

Shared channel for point-to-point packet-data transmission
– No dedicated transport channels. 
– Shared in time and frequency domain (see below)
– Fast hybrid ARQ with soft combining
– Fast channel-dependent scheduling
– Macro diversity by means of fast cell selection

Broadcast channel for point-to-multipoint data transmission
– Possibility for soft combining of transmissions from multiple cell sites
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OFDM-based downlink transmission scheme

Straightforward to extend to different transmission bandwidths

Well-matched to advanced antenna schemes

Allows for frequency-domain adaptation (FDA)
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fchunk ≈ 200 kHz
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OFDM-based downlink transmission scheme

Type of OFDM
– “Conventional” OFDM (with cyclic prefix)
– OFDM with pulse shaping (no cyclic prefix, improved spectrum properties)
– Further studies needed

Transmission parameters depend on environment
– Large cells and wide-area broadcast require a long cyclic prefix, 

short cyclic prefix ( less overhead ) sufficient for indoor scenario
– Small carrier spacing allows for long cyclic prefix with reasonable 

overhead, large carrier spacing beneficial for MIMO (phase-noise sensitivity)
Consider support for two alternative parameter sets
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Scheduling and link adaptation

Select users(s) to transmit to, data rate, and transmission power
– Scheduler assigns a number of (possibly non-contiguous) chunks to a user

Channel-dependent adaptation in time and frequency domain.
– No frequency domain adaptation Reduced scheduling gain 

compared to HSDPA (assuming > 5 MHz transmission bandwidth)
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Coding and modulation

Channel coding
– Default assumption: 3GPP Turbo code (possibly extended to lower rate)
– Additional repetition coding for larger processing gain

Hybrid ARQ
– Incremental Redundancy

Modulation
– QPSK, 16QAM, 64QAM, 256QAM (?)
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Frequency reuse

Requirement: High data rates in limited spectrum allocations
– Entire spectrum must be available in each cell

One-cell frequency reuse

Reduced inter-cell interference with frequency reuse > 1
Increased bit rates at cell edge

Frequency reuse > 1 can be implicitly supported by means 
of frequency-domain scheduling
– Adaptive channel allocation
– RNC-imposed constraints
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Inter-cell synchronization

Tight inter-cell synchronization can provide benefits in 
some cases
– Soft combining of transmission from multiple cells simplified 

with synchronized cells
Higher data rate and improved coverage for broadcast

Evolved 3G UTRA specification may include special features 
that rely on tight inter-cell synchronization
– Beneficial technical features should no be rejected just 

because they rely in tight inter-cell synchronization

But evolved UTRA must also support operation without tight 
inter-cell synchronization
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Multi antenna systems
Tx Rx

Several multi-antenna solutions supported – selection depends 
on environment
– MIMO  for high data-rates
– Beam-forming for improved coverage
– Diversity for improved capacity

Assume at least two antennas for all UEs
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Duplex arrangement

Requirement: Operation in paired and unpaired spectrum

Support for FDD and TDD-only operation
– FDD: Uplink and downlink in different frequency bands
– TDD-only: Non-simultaneous uplink/downlink in the same frequency bands

Consider possibility for combined FDD/TDD
– Non-simultaneous uplink/downlink in different frequency bands
– Lower data rates but reduced complexity for low-end terminals
– FDD with scheduler constraints
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Highest data rates for
given BW and peak power

Reduced UE complexity
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