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Abstract： 

This talk considers a massive device activity detection 

problem in which a large number of devices need to 

connect to a base-station, but user traffic is sporadic 

so that at any given coherence time only a subset of 

users are active. We make an observation that in the 

massive multiple-input multiple-output (MIMO) 

regime, where the BS is equipped with a large 

number of antennas, a covariance based scheme that 

solves a maximum likelihood estimation problem for 

detecting the device activity, is more effective than the 

approximate message passing (AMP) based 

compressed sensing approach that tries to both detect 

the device activities and estimate the channels. We 

then provide an analytic framework capable of 

accurately predicting the performance of the 

covariance based scheme in terms of the probabilities 

of false alarm and missed detection, and further show 

that the method can be used for a joint user activity 

and data detection problem for massive machine-type 

communications. 
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