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Prevailing Scenario

 Requirements of the emerging broadband wireless standard 

 Reuse 1 deployment

 Uniform data rates across the cells

 Optimization for fixed and nomadic applications

 Poor „Low-SINR user‟ performance in reuse-1 networks

 Severe co-channel interference (CCI)

 Multiple CCI (more than two significant interferers)

 Very low data rates at the cell edge

 Soft FFR is not sufficient to serve these users

 A significant number of them can bring down the system throughput

 Effective interference management techniques needed
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 Consolidated view point of CEWiT, COAI (Cellular Operator Association of India) and

BWCI (Broadband Wireless Consortium of India)
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Legacy Interference Handling

 Conventional technique for handling interference are

 FFR (tries to minimize interference and make it noise like)

 Repeat information bits

 Physical bit repetition, or repetition using channel coding

 A baseline two receiver antenna can handle one interferer

Toy example with one receive antenna:
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Initial transmission

Repetition

Two equations in three variables, solution can not be clean

Equivalent expression
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Legacy Interference Handling (ctd)

 Coherent combining assumes interference to have white noise 

behaviour

 Helps to improve the S(I)NR, but does not permit interference mitigation

 Bit level repetition is spectrally inefficient

 When interference user strength becomes comparable, then the 

structure of the interference can be exploited

Modified toy example:
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Two equation in two variable, solution is possible
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Scenario with Two Receive Antennas

 LTE baseline of 2 Rx antennas can handle 1 interferer 

 Create multiple copies of transmit data across cells for the MMSE 

receiver processing

 Conjugate data repetition across cells in a coordinated manner

 This simple modification can handle three significant interferers
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Simulation Setup

 Three interferers at [0, -2, -4] dB S/Ii

 EPA channel model, 5 Hz Doppler

 2 x 2 MIMO scheme

 MCS index 7 (rate ~0.533, QPSK)

 No HARQ

 10 MHz bandwidth and 2 GHz carrier frequency

 Other assumptions as per Rel-8 terminology
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Simulation Performance (With 3-dominant interferers)
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Randomized Retransmission v. Systematic Repetition

SNR = Signal / (Rest of Interf. + Noise)

Bit level data Retransmission

Conjugate data Repetition
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FFR Choice
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Conventional FFR Region Region for CDR

Different cells should 

coordinate to accommodate 

cell-edge UEs in this region

Coordination can be static 

of dynamic
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Conclusions

 Complementing FFR, MMSE receiver processing makes efficient usage 

of the receiver antennas

 Network level coordination to transmit similar MIMO schemes show merit

 Conjugate data repetition can improve the performance of very low 

SINR users

 Cell edge users benefit by this approach

 5% point can be changed from the Rel-8 values

 Initial simualtions show promise
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MMSE Receiver Description

 Known fact: With N receiver antennas, N-1 interferes can be handled

 MMSE receivers show very good performance

 With a baseline 2 Rx antenna at UE, 1 interferer can be effectively handled

 Performance relies on:

 How good the h estimate is

 How good the Rxy estimate is
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System relation

MMSE relation and equalizer weight


