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Motivation
m Consider a cellular system

B Tx antennas interconnected and (may) cooperate with each-other

® Find service disciplines to optimize QoS metrics such as
+ Average delay,
¢ Maximum offered load,
+ Probability of outage etc.

m Channel can be modeled as a multi-user MIMO Broadcast Channel (BC)




System Model

m Channel H = [hw]
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m Dirty-paper coding can be applied to find capacity region “
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Queueing Model
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m Poisson arrivals

m Exponentially distributed message lengths




Queue Service Scheduling

-

Service rate - User 2

1A Service rate - User 1

m Operate at (R, R2) = (ua,0) if queue 2 is empty.
m Operate at (R1, R2) = (0, up) if queue 1 is empty.

m Operate at the point on the capacity region surface if queue 1 and queue 2
are both non-empty.

® Optimum point may depend on lengths of queue 1 and queue 2.
m Generalize for N-user case
® An objective is to find the operating points that optimize some metric.




Metric 1: Maximize Saturation Throughput

m For 2-users, it can be shown that 3-point operation maximizes throughput.
m The third point corresponds to (R, R2) = (i, 19) where Z—g =,

® This third point is used whenever both queues are non-empty.

m The above generalizes to 2%V — 1 operating points for NV users.




Fixed Point Approximation (FPA)

® |In general, coupled queueing system as described above cannot be solved in
closed-form.

m Fixed point approximations are considered.

m Used to study the behavior of parallel queues w/ dependent service
rates [Kel89]

m Replaces the parallel queues by independent M /M /1 queues with
dependent but constant service rates.

m Our system:
Parallel queues with varying and dependent service rates

m We expect good approximations in high-load and no-load regions
because queues are almost always independent and Markovian in those

regions.




Sample Results for SNR = 10 dB
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Figure 1: Comparison of FPA with simulation for 3- and 4-user systems



Sample Outage Results for SNR = 10 dB

®m Outage occurs whenever the offered load cannot be supported.

m Results obtained by computing the saturation throughput for 20000 randomly
drawn channels.
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Conclusions

m FPA gives results comparable to the simulation results for high-load and
no-load conditions.

m For mid-value of loads, it appears that the difference diminishes as the
number of users increases.

m For a given channel model, we can find outage probability for a given offered
load.
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