Interference Mitigation through Limited Receiver
Cooperation

Motivation

Challenges in wireless networks:
Fading and Interference
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Cooperation: key to breaking interference barrier
How much interference can limited cooperation mitigate?

Problem Formulation
Gaussian interference channel with conferencing decoders

<1

M1—> ENC 1 (+)—| DEC 1 7}y
A
U2 U21
Cr2 | | Ca
4
M2—» ENC 2 (+)—> DEC 2 —»in5
f
<2
1 N
2 id
N U$Z } <1, zln] ~CN(0,1), i =1,2,

Main Results

Theorem: Approximate capacity to within 2 bits [Wang and Tse ‘09]
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Cooperation-limited behavior at interference-limited regime:
Generalized degrees of freedom
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o Superposition Coding: private-common split facilitates
partial interference cancellation [Han and Kobayashi 817 [Etkin et al. '08]
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Quantize-binning: quantize at the maximum of private
sighal level and noise level
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. Decodlng

Construct a list of message triples (both users' common messages and its own private
message), jointly typical with its received signal from the transmitter-receiver link

- For each message triple in this list, constructs an ambiguity set of quantization
codewords, each element of which is jointly typical with the codeword triple and the
received signal

- Searches through all ambiguity sets and finds the one that contains a quantization
codeword with the same bin index it received
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e One-round vs. Two-round conference:
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