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INTRODUCTION OBJECTIVES USER ASSOCIATION: MAX-SINR vS. LOAD-AWARE (2.:.d. channel)
Due to global bandwidth shortage and increas- The goal of this research is to design a load-aware Max-SINR Unique Assoiation Load Balancing Joint Associaton
ing demand for higher data rates, migrating to user UA algorithm for mmWave MIMO network. ® K =40 kgt — 1S s T
a new frequency band is inevitable for the next The algorithm should be able to improve the net- ® J—10 k — " Users
generation of wireless networks. Millimeter wave work performance by moving the tratfic of con- ® S(1) =10 71\ 1P il =)
(mmWave) frequency band is a promising candi- gested macro BSs to lightly-loaded small BSs. ® S(j)—d forj=2 - 10 N
date for this end as it provides: ’ AR e )}% : >
o Hgge amount of spectrum (30-300 GHz) SOLUTION APPROACH ® o, . €0 0.15) '
e Higher BW (> 1 GHz) ® o, . c[0.15 0.5)
e Multiple Gbps data rates We use a 3GPP-style 3D mmWave channel model Rog = 1 |
developed based on a ray-tracing study [1]. Also, ® o, €[0.5 0.75) s | . ety |
we introduce two new association models. For ® o). €075 1] T T e T T T T e T
PROBLEM DEFINITION eaCh mOdel We need tO define and SOlve a differ- | User Rates with Max-SINR Unique Association User Rates with Load Balancing Joint Association
Heterogeneous wireless networks ent optimization problem to find optimal associ- Max-SINR

e Ultra-dense structure with multi-tier cells
e Short-range communications

User Association (UA)

e Problem of assigning user-BS connections

Two approaches

e Max-SINR UA (suboptimal)
e [oad-aware UA (optimal)

ation coefficients (o ;). In the literature, the op-
timization problem is usually solved while con-
sidering instantaneous user rates independent
of association coefficients [2]. In this case, the
interference from all base stations is assumed
to be present all the time (full interference),
which is not a realistic assumption. Our prelimi-
nary simulation results show that the association-
dependent models result in a higher network sum
rate compared to the full interference model.

Association models

® SUM Rate = 60.2 bps/Hz
® Average Rate = 1.5 bps/Hz

Load Balancing
® SUM Rate = 72.66 bps/Hz
® Average Rate = 1.81 bps/Hz

Rate improvement: 20%
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COMPARISON OF INTERFERENCE MODELS (mmW ave channel)
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FUTURE RESEARCH

High path loss is a big challenge at mmWave fre-
quencies. However, large antenna arrays can be
implemented at mmWave systems due to the very
short wavelengths, and we can apply beamform-
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ing techniques to combat path loss. Considering
beamforming, the next step is to design an asso-
ciation algorithm to achieve a network with bal-
anced load and highest throughput.
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