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Introduction

e One of the most important issues for DL control
channel transmission

— Coverage extension

« Block error rate performance against SNR IS
compared for one, two, and four transmit antenna
schemes. = Multiple transmit antenna schemes are
shown to be effective for coverage extension.

* Proposal: Considering use of multiple (up to 4)
antenna transmission schemes for DL control
channel.



Two Transmit Antenna Schemes
« STBC (or SFBO): { }

e Cyclic delay diversity (CDD)
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— CDD has simpler encoding. However, it has smaller
diversity gain than STBC.



Four Transmit Antenna Schemes
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— It has similar performance (diversity gain) to the above
STBC.



Performance Comparison for 1, 2, and 4

Transmit Antennas
Simulation Assumptions
— Number of receive antennas: 2
— Modulation & encoding: QPSK, 1/12 Turbo code
— Bandwidth: 5 MHz
— Channel model: Typical Urban
— Channel estimation: linear MMSE

— Pilot density per Tx antenna: decreasing with the number of
TX antennas

= 1 Txantenna: 12.5 % (This value is just an example but not the
contributor’s specific preference.)

= 2 Tx antennas: 6.25 %

= 4 Tx antennas: 3.125 %



Performance Comparison (Cont’d)

Block Error Rate
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1x2: single Tx antenna
2x2:. 2 Tx antennas (STBC)
4x2: 4 TX antennas

(combined STBC and CDD)

Ideal: with perfect knowledge
of channel

Real: with linear MMSE
channel estimation

— Gain of 2 Tx antennas over 1 Tx antenna: 1.0 dB
— Galin of 4 Tx antennas over 2 Tx antennas: 0.6 dB



Proposed Texts into SDD

e X.y. DL control channel structure

— Multiple (up to four) transmit antenna schemes should be
applied, so as for DL control channel to be reliably
delivered to cell edge users.



