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Cell Association in Dense Heterogeneous cellular Networks

Abstract:
Coverage evaluation of heterogeneous multi-tier cellular networks (HetNets) is often based on simplifying assumptions on cell association (CA): the resource required by, and practical limitations of pilot measurements are overlooked. Also, the base station (BS) providing the strongest signal-to-interference ratio among all BSs is always the serving BS (an ideal CA (iCA)). Consequently, the resultant analysis falls short of characterizing HetNets’ coverage in practical settings. We therefore propose an analytical framework for modeling a practical CA (pCA) by considering pilot measurement, pilot sensitivity at the users, and the number of pilot measurements, KP . Using tools from stochastic geometry, we obtain the coverage with pCA in both Rayleigh and Nakagami environments.We propose an algorithm to obtain the optimal KP and its partitioning among the BSs in different tiers that maximizes the coverage. Our analysis provides key insights in designing dense HetNets. For dense networks, scale invariance achievable under iCA is shown unsustained with pCA. Also, dense HetNets are pilot-neutral, and hence their performance is not affected by pilot sensitivity. Our extensive simulations confirm the accuracy of our analysis and the proposed algorithm, and demonstrate the effect of pCA in comparison with iCA.
Existing System:
Conventional solutions often advocate association with the BS having the strongest signal, or equivalently with the nearest BS, assuming fading averages out. Such an association may cause coverage deterioration as well as load imbalance across BSs because densification often increases the received signal power at the user equipment (UE), but it may also impose severe intercell interference (ICI) that may eventually cancel out the improved signal strength.researchers proposed techniques that consider use of the signal-to-interference ratio (SIR) or functions thereof — instead of the received signal strength—for CA. In such techniques, a UE is associated with the BS that provides the highest received SIR. Such CA techniques are often referred to as the max-SIR CA rule.
Proposed System:
Inter-cluster interference is overlooked and such techniques need to rely upon the availability of timely and accurate CSI among all BSs and UEs in the cluster. The optimization problem facilitate this process by providing an optimal set of candidate BSs to form the cluster and/or the initial power transmission of BSs.
Careful specification of the time scales in which OP and radio resource allocations operate, one can balance the signaling overheads required for acquiring CSI, on one hand, and the system complexity involved with the resource allocation, on the other. In addition to the coverage probability, other network performance metrics, such as throughput and area spectral efficiency(ASE), or a combination thereof, could be considered as the optimization objective.
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