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• Studies the asymptotic outage performance of INR-ARQ1

transmission over MIMO block-fading channels with
discrete input constellations

• System Model
• Each ARQ round is transmitted over B AWGN blocks of J

channel uses

• In the INR-ARQ scheme, the receiver attempts to decode at
round l based on received signals collected in rounds
1, 2, . . . , l

1Incremental Redundancy Automatic Repeat Request



• Contributions

• A fixed-rate transmission over the MIMO block-fading
channel is considered. It is shown that the outage diversity
is given by the Singleton bound

• The rate-diversity tradeoff of the MIMO ARQ system with
multibit feedback under long-term power constraints is
derived

• It is shown that a finite number of feedback bits is sufficient
to achieve the maximal outage diversity

• A practically feasible feedback-and-power-adaptive rule is
proposed
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• Objective: To explore the effect of the absence of channel
state information for MIMO networks

• Assumptions:
• Channel: Rayleigh fading that is i.i.d. across antennas,

users and time slots

• Perfect CSIR and no CSIT

• MIMO Networks:
• 2-user MIMO broadcast channel

• 2-user MIMO interference channel



• Contributions
• DOF region of a 2-user MIMO BC with M transmit

antennas, N1 and N2 receive antennas is characterized

• Achievable scheme: time division scheme between the two
users

• Outer bound derived for 2-user MIMO BC is extended to
2-user MIMO IC

• Loss is more severe when transmitters carry more
antennas than receivers whereas loss is less severe when
receiver carry more antennas than transmitters

• For a special case of 2-user MIMO BC the capacity region
is established
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• A random access system is analyzed from information
theoretic perspective

• Initially, a two-sender random access system is considered
• Active users encode data into two streams

• high priority
• low priority

• two channel models: deterministic and AWGN channel

• Achievable scheme (AWGN channel): combines
time-sharing and Gaussian superposition coding



• A k-sender random-access system is considered

• The communication problem is cast into an equivalent
information theoretic network with multiple Tx and Rx

• Assumptions:
• Users are active with same probability p, independently of

each other
• Subject to same received power constraint

• Maximum achievable expected sum rate is characterized

• Depending on p, encoding rate is varied
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• To recover a set of jointly sparse multichannel vectors from
incomplete measurements

• MMV sparse recovery problem: Given Y ∈ Rm×l and
φ ∈ Rm×n with m < n find

X̂ = arg minX|Supp(X )| s.t. φX = Y

• A necessary and sufficient condition for the measurements
to uniquely determine the jointly sparse matrix is obtained

• Rank of X is exploited in order to improve MMV recovery
results
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