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Introduction and Motivation

» millimeter wave (mmWave) is a promising solu-
tion to spectrum scarcity.

» Small mmWave cells lead to dense or extremely
dense network deployments.

» Will mmWave network be noise or interference
limited?
» Need to characterize network interference.
Factors affecting interference:
» Density of interferers (users/base stations).
» Transmission scheme.
» Channel propagation model.

Fig. 1: System Model.

» Signal model:

Yo = HoWwXp + Vo + 2o,

Network Performance

» |Interference has a direct impact on system
throughput and outage performance.

» QGiven fading and spatial realization, interference
is modeled as CN (0, Qq), where covariance ma-
trix Qp Is random.

» Per-user capacity can then be written as:

~ 112
C = log (1+||h0|| P),
where h, = (Rg)""/*Hywg and Rg = Qq + o°l.

» Due to channels fading and user locations ran-
domness, outage probability at a target rate Rt
Is defined as:

Po(R7) =P{C < Rt}

mmWave Channel Model
Narrowband channel propagation model:

H = \/I(nH,

» Small-scale fading model H:
» Non-parametric: traditionally i.i.d. Rayleigh or
Rician are considered.
» Parametric:
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» Large-scale fading model:

I(r) = B(p(r) Lisir=™" + (1 —B(p(r))) LnBnr "

» Probabilistic LOS and NLOS.

» Shadowing is Lognormally distributed L; ~
N(O, oi), Vi € {/, n}.

» Path loss model: floating intercept or close-in.

» Probability that a link of length r is LOS:

p(r) = {min (rBTP, 1) (1 — e—f/a) + e—r/oz}2

Interference Formulation

» The interference vector vg IS

Vo = Z HkaXk = Z \/Pk/ (HZk — tOHQ)ﬁkUks
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» The interference is CN (0, Qq), where the covari-
ance matrix Qg is random with:
» Diagonal elements as the interference power
at each antenna element:

g =Y I(llzk —toll) 9k Px+» 1 (I1zx — toll») gk P -

LOS NLOS

» Off-diagonal elements as the correlation.

Objective: To establish analytical distributions for
the interference power and correlation.

Modeling Approaches

» Model the LOS interference power as Gamma:
0 with probability pg(D);
Ja(D)  with probability 1 — po(D),

> po(D): probability that LOS interference is 0.
» Param. est. via moment matching (MM) or MLE.

» Model the NLOS interference power as a mixture:

fY(y‘é) = W f’YIG(y|>\) + W2f’7/W(y|C)’
» Param. est. using a combination of MM and MLE.

Initial Results for i.i.d. Channels
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Fig. 2: Sample PDF of LOS interference models at o, =
3.5, 0/ =4dB, (Pmax =30dB, D =75 m).
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Fig. 3: Sample PDF of NLOS interference models at o =
3.5, 0/ =4dB, (Pnax =30dB, D =75 m).

Model interference under the mmWave paramet-
ric channel model.

Fit interference model parameters as functions of
mmWave propagation characteristics.

Model the interference correlation.

Examine application of interference models in
mmWave network analysis and evaluation.




