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Evolved UTRA

Uplink transmission scheme

-
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Evolved UTRA - Some uplink-related requirements

Low delay (RAN RTT and access delay)
— Short TTI and fast access (e.g. avoid slow power ramping)

Good coverage
— Diversity (time/frequency/space)
— Uplink intra-cell orthogonality desirable

Low cost terminal and long battery life
— High PA efficiency ®» Low-PAPR transmission desirable

Avoid unnecessary base-station complexity
— Cyclic prefix to simplify equalization
— Regardless of transmission scheme
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Intra-cell orthogonality

TDMA

= Time-domain separation

— Partly already in Rel6 (Enhanced UL) .]

— Time-domain scheduling, TDMA

Time

= |Issue: Potentially inefficient bandwidth utilization
— Limited payload and/or power-limited UE » Bandwidth not fully utilized
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= Additional support for Frequency-Domain Separation

— Frequency-domain scheduling, FDMA
— Flexible bandwidth allocation TDMA/FDMA

Frequency
—
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Localized vs. distributed FDMA

Each user transmission localized in frequency domain
Low-PAPR by single-carrier transmisssion

Flexible transmission bandwidth

Channel-dependent scheduling in frequency domain

Each user distributed in frequency domain

Low PAPR by means of IFDMA (’single-carrier”)

Flexible number of “sub-carriers” (different IFDMA repetition factors)
Ad(ditional frequency diversity but sensitive to frequency errors
Intra-cell user synchronization required

Distributed spectrum

Consider unified scheme supporting both types of FDMA operation
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Transmission scheme (conceptual description)

Frequency-domain description
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Localized FDMA — Time/frequency structure
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Tchunk = 0.67 ms or 0.5 ms (exact value TBD)

Distributed FDMA: Multiple users share one or several chunks !
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Scheduled vs. contention-based access

= Scheduled uplink access should be main mode of operation
— At least for high-load scenarios
— UEs request uplink resources
— Network response including resource allocation (set of chunks)

= Also need for contention-based access
— At least for random-access and scheduling requests
— Possibly also for smaller data payload and at low load (reduced delays)
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Power control

= Closed-loop power control implies “connection-oriented” structure
» Not in-line with packet-oriented approach for Evolved UTRA

= Possibility for uplink orthogonality
» Reduced need for fast power control

= Assumption: Slow uplink power control only
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Macro diversity

= Uplink transmission received at multiple cell sites
— Always beneficial (power gain, diversity gain)

= Uplink power controlled from multiple cell sites
— NA for Evolved UTRA (no closed-loop power control)

= Current assumption: Support for uplink reception at
multiple cell sites

— Removal of uplink macro diversity should be justified e.qg. by
substantial complexity benefits and limited performance loss
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Coding and modulation

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

= Hybrid ARQ
— Incremental Redundancy

= Modulation
— QPSK, 16QAM, 64QAM
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Diversity

Diversity is critical for uplink performance

= Time diversity by means of Hybrid-ARQ retransmissions
— Introduces additional delay
— Limited diversity for low-mobility scenarios

Frequency diversity by means of IFDMA

— Limited diversity for low-dispersive environments

Consider spatial diversity by means of uplink transmit diversity
— Multiple antennas available (downlink receiver diversity)
— Switched uplink Tx diversity ® Limited UE complexity impact
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