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Abstract—In future 5G networks, in-band interference is per-
ceived as one of the most critical performance bottlenecks. While
current solutions classically treat interference as an additional
source of noise, recent advances in information theory show
that interference is not necessarily an opponent, but might
be cancelled or supressed. In this paper, we propose a three-
fold optimization method, which couples reduced complexity
interference classification and matching techniques, to enhance
the system performance. The matching objective consists in i)
defining coalitions of users assigned to each Access Points (AP);
ii) match interferers that will be transmitting on the same
spectral resources into groups of interferers; and iii) define the
transmission rates and interference regimes for each user inside
each group. Our analytical study and simulations results show
that our proposed solution allows for system spectral efficiency
enhancements, compared to classical reference scenarios.

I. INTRODUCTION

In this paper, we address the everlasting problem of inter-
ference that strongly affects the network performance: in-band
interference. Common understanding is that interference com-
promises the reliability of transmissions and therefore must
be strongly limited or avoided. In that sense, several Radio
Resource Management (RRM) schemes are designed to limit
the undesired effects of interference. However spectrally sub-
optimal, partial or full orthogonalization, via time sharing or
frequency orthogonalization, allows interference to be avoided
or at least strongly limited [1]. More efficient techniques, such
as power balancing techniques, involve more mathematical
complexity and might become intractable when the number of
users in the system grows large [2][3][4]. Recent advances in
information theory have also shown that interference does not
necessarily have to be avoided or strongly limited, especially
in cases where interference might be strong enough to be
decoded and canceled out of the received signal [5]. In a
detailed theoretical study, Etkin and Tse [6] have defined a 5
interference regimes classification, i.e. the 5 most appropriate
ways to process interference at the receiver side, for any given
interference to signal ratio, as well as the spectral efficiency
that the receiver can benefit from each technique after in-
terference processing. This classification was later simplified
by Abgrall [7], into a 3 regimes classification. Based on this
observation, self-organizing networks, capable of interference
suppression or cancellation were proposed as a possible key
enhancement for 3GPP LTE and 5G future networks [8][9]. In
a previous paper [10], we exploited this interference classifica-
tion and investigated an optimization problem where a couple
of interferers could cooperate and adapt their transmission
rates and interference perceptions, so that interference could
either be treated as noise or decoded and canceled out via
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Successive Interference Cancellation based techniques. Later
on, in [11], we extended the problem and considered a
scenario with M 2 Access Points (APs) and N User
Equipments (UEs) assigned to each AP and investigated the
matching problem consisting of forming groups of interferers,
sharing common spectral resources, assuming the interferers
would implement interference regimes according to [10]. The
optimal matching was then the one that maximized the total
spectral efficiency of the system. This two-steps optimization
led to notable performance improvements, in terms of total
spectral efficiency, compared to reference scenarios where
the matching was random, interference necessarily treated as
noise, and/or interference was avoided via orthogonalization.

However, in the two previous papers, we assumed that
the AP-UE assignments were pre-established: this assumption
strongly limits the optimization space of interference aware
RRM mechanisms. It also appears that when two users can
treat interference using SIC-based techniques, system’s per-
formance is improved by transmitting using the interfering
links, instead of its pre-assigned ones (as shown in Proposition
II1.2). For this reason, it makes sense to provide an additional
degree of freedom to the system, by letting the system change
its AP-UE assignments, instead of arbitrarily fixing them. In
this paper, we present a technique that allows to recompile,
at each allocation instance, the matchup between AP and
users. This additional assignment procedure complexifies the
optimization procedure. We now consider in this paper, a
threefold optimization problem where the system has to i)
define equal coalitions of UEs assigned to each AP; ii)
identify groups of interferers, with one interferer from each
coalition, that will transmit over the same spectral resources
and interfere; and iii) define the most appropriate transmission
rates and interference regimes to be used by each UE in each
group of interferers, according to our interference classifier.
The objective of the conducted optimization is to maximize
the total spectral efficiency of the system.

In section II, we define the system model, the optimization
problem to be investigated throughout the paper and detail
a short reminder of our previous interference classification
works. In section III, we update our previous interference
classifier [10] and take into account the possibility offered
to the system to change its AP-UE assignments. This leads
to a “2-Regime Interference Classifier”. In section IV, we
detail the new matching problem to be considered in the 2
APs and multiple unassigned UEs scenario, and investigate
from the graph theory point of view, a method to solve the
optimization problem. In section V, we take a glance at the
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matching problem detailed in the previous section, when the
number of APs is greater than 2, with multiple unassigned
UE:s. Finally, we provide numerical simulations that assess the
notable performance improvements, in terms of total spectral
efficiency, compared to state-of-the-art reference scenarios.

II. SYSTEM MODEL AND OPTIMIZATION PROBLEM

We consider a system, consisting of M APs and N, = M N
UEs (i.e. N UEs/AP). Forany i € {1,..., N, },k € {1,..., M},
we denote h(k, ) the channel between AP k and UE 4. If the
AP £k is used for transmission to UE i, the combination AP k
and UE i can be referred to as “interferer (k,4)”. We denote
p(k, 1) the transmission power from AP k to UE i. For a given
disjoint combination of UEs (i1, iz, ...iar) € {1, ..., N, }M, we
assume that the transmission powers are fixed and that Vk €
{1, ey M}, Vi € (il, 19, ZM), p(k, Z) = pk(ila 12, ZM) > 0.
Finally, the noise is assumed to be Gaussian, with variance
o2. We also assume that each UE in (i1, iz, ...ips) is assigned
to one and only one of the M AP. This assumption allows
for a simple mathematical problem with low complexity, and
we showed in [11] that it helps the matching process detailed
hereafter converge to a solution.

A. State-of-the-Art and new Interference Classification
Regimes
We first focus on the case M = 2,N = 1. As in

[10][11], we also assume that the UEs-APs assignments are
pre-established, i.e. Vi € {1,2}, UE i is assigned to AP i.
Also, the two interferers share the same spectral resources and
suffer from interference. Downlink transmissions occur from
each AP ¢ to its assigned UE ¢ and an interference channel
can be considered, as depicted in Figure 1.
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Fig. 1. A simple interference channel when M = 2.

We also denote I" the set of all signal to noise ratios (4, j)
related to the two interferers:
. ()

(i) € (L2 5(i.g) = 22
I'= (’Y(]-v1)37(2a2)’7(172)37(2a1)) (2

As in [10][11], we assume that the APs cooperate, that
perfect knowledge of the transmission settings are given to
the APs and that each interferer (i,7) is able to process
interference according to 3 possible regimes. We denote O;
the interference regime of interferer ¢. As defined in [7], the
3 regimes are:

p(, )|h(, )

o | R(O,T) = Ri(O,T) + R2(O,T)

~v(1,1) 7(2,2)
(1,1) [ 1ogy (1+ 350 ) + logs (1+ 7225)
(2,2) | Llog, (1 +(1, 1)) + Llog, (1 +7(2,2) )
(3,1) | log, (1 +1(1, 1)) + log, <1 + min [ @2 11%)1)] )
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_v(1,2)
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(1, 1)" | logy (1 + llw(l 1)) + logy ( 1-7— 2, 2))
(2.2)" | L1og, (1+4(2,1)) + 1o, (14401, 2))

* ; (1,1) (1,2)
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(1,3)* | log, <1 + min [11(72(122)7 11;2(11)1) + log2 1 + (1, 2))

. (2,2)
log, <1 + min [7(2 1), 11%1 o) >
(3,3)"
. 1,1
+logy | 14 min ['y(l 2), 11%(2)1)]
2,2)' | Llog, (1+4(1,1)) + S log, (1+1(1,2))
(2,2)? | Llogy (1+(2,1)) + S logy (1+4(2,2)

TABLE I
CONFIGURATIONS O AND THEIR SPECTRAL EFFICIENCIES
PERFORMANCES: 5 FIRST REGIMES FROM [10][11] AND 7 NEW REGIMES

Noisy - O; = 1: the interference is weak enough to be
processed as additive noise at the receiver side.
Successive Interference Cancellation (SIC) - O; = 3:
UE ¢ can decode the strong incoming interference and
cancel it out of the received signal using SIC.
Orthogonalization - O; = 2: interferer (¢,7) attempts
to avoid interference by transmitting using only the i-
th half of spectral resources. If interferer (j,7), with
j # i, performs orthogonalization as well, interference
is avoided, at the cost of using only half of the spectral
resources.

In this section, we present in in Table I the interference
regimes that were initially proposed in [10][11] and new sets
of interference regimes that extend our previous regimes to
cases in which changing the AP-UE assignments is permitted.
For any given realization of I', we defined in [10][11] the
rates R; at which each interferer ¢ can transmit without outage
occurring. We also provided criteria that immediately states the
interference regimes perform the best, i.e. returns the best total
spectral efficiency R(O,I') = ) . R;. It also appeared that
among the 9 possible combinations for O = (01, Os), there
were only 4 regimes of interest for our couple of interferers,
namely (1,1), (3,1), (1,3) and (3,3), whose performance are
given in Table I. We now assume that the system is allowed
to modify the initial UEs-APs assignments, i.e. UE ¢ can
be assigned to AP j (j # i), instead of AP i, as we



supposed before. We might then consider new regimes, that
take into account the APs-UEs assignments, thus offering new
possibilities of assignments. In the following, we denote:
- O = (04, 05): this refers to the configuration where UE
1 (resp. UE 2) is assigned to AP 1 (resp. AP 2) and UE 1
(resp. UE 2) treats interference coming from AP 2 (resp.
AP 1) according to Op (resp. Os).
- while O = (O, 02)*: this refers to the exact same thing,
except UE 1 (resp. UE 2) is associated to AP 2 (resp. AP
D).
We also define Vi € {1,2}, (2,2)" the configuration where
both UEs are assigned to the same AP ¢ and perform equal
orthogonalization, in order to avoid interference. It leads
to 12 admissible configurations, whose spectral efficiencies
performances are listed in Table I. Ry (resp. R2) refers to the
spectral efficiency of UE 1 (resp. UE 2), whereas R = R;+ Rs
is the global spectral efficiency of the couple of interferers.

In this paper, we first focus on defining, for a given I,
the best UE-AP associations and interference regimes, i.e the
best configuration O, such that the total spectral efficiency
R(O,T) of the system is maximized. There are 12 possible
configurations O listed in Table I, the first five configurations
were already detailed in [10].

III. INTERFERENCE CLASSIFICATION AND ASSIGNMENTS,
WITH N,, = 2 INTERFERERS

In this paper, and as in [10][11], we define the > operator,
where O > O’ means that the configuration O offers a better
maximal total spectral efficiency R than O’

R(O,T) > R(O',T)

Our objective in this section is twofold: i) we wish to
identify configurations of interest, i.e. configurations that can
potentially be the best performing configurations for certain
realizations of I'; ii) we define criteria on I' that immediately
tell which configuration of interest is the best performing con-
figuration. Let us now consider the two following propositions
that allow for simplifications.

Proposition III.1. For any given channel realization T" and
any configuration inducing orthogonalization on both sides,
there exists a configuration that outperforms it. More pre-
cisely:

- (2,2) is outperformed by either (1,3), (3,1).

- (2,2)* is outperformed by either (1,3)*, (3,1)*.
- (2,2)! is outperformed by either (2,3)*, (3,2).
- (2,2)? is outperformed by either (3,2)*, (2, 3).

Note that (2,3) and (3,2) were regimes defined in [10][11].
Details about these configurations are given in proof.

Proof. Refer to [12], Section 1. L]

Proposition IIL.2. In scenarios, where both users can decode
and cancel interference using SIC-based techniques, it is more
interesting for the system to transmit using the interfering
links, instead of its pre-assigned ones and treat interference
as noise, i.e., VI':

- (3,3)(1,1)%
- (3,3)" > (1,1).

Proof. Refer to [12], Section II. L]

Based on the previous propositions, we have shown that
our classifier only operates within 6 configurations of interest,
namely (1,1), (1,3), (3,1), (1,1)*, (1,3)* and (3,1)*. Also,
no orthogonalization-based configuration subsists, as they are
all outperformed by at least one of the 6 configurations of
interest. As in the previous “2-Regimes Interference Classifier”
[10][11], each interferer can only treat interference according
to 2 interference regimes: O; = 1 (Noisy) or 3 (SIC).
Moreover, the UEs-APs assignments of each configuration
guarantee that each AP is assigned one and only one UE,
meaning that no beamforming is yet assumed.

We define the best performing configuration (BPC) as
follows: VI' € Q, O is the best performing configuration
(BPC) in region €, if and only if there does not exist any
configuration O that outperforms O, i.e.:

YOV € Q, R(O',T) > R(O,T)

We now focus on defining regions €2, where each config-
uration of interest is the best interference configuration. Our
“6-Regimes Configuration Classifier” defined in Proposition
II.3 returns, for any channel configuration I', the AP-UE
assignment and the interference regimes, corresponding to the
best performing configuration.

Proposition II1.3. We define the “6-Regimes Configuration
Classifier”, as follows.
1) If v(1,1) 2 v(1,2) and ~7(2,2) > 7(2,1)
- (1,1) BPC & ~(1,1) > ~(1,2)(1 + v(2,1)) and
7(2,2) 2 7(2,1)(1+~(1,2))
- (1,3) BPC & (1,1) not BPC and v(2,2) + ~(1,2) >
7(1,1) +(2,1)

- (3,1) BPC < (1,1) not BPC and v(2,2) +v(1,2) <
7(1,1) +7(2,1)
2) Ifv(1,1) <~(1,2) and 7(2,2) < ~(2,1)
- (1,1)* BPC & ~(2,1) > v(2,2)(1 + ~(1,1)) and
7(1,2) = y(1, (1 +~(2,2))
- (1,3)* BPC < (1,1)* not BPC and v(2,2) +~(1,2) >
(L1 +~(2,1)
- (3,1)* BPC < (1,1)* not BPC and v(2,2) +~(1,2) <
(L1 +9(2,1)
3) Ifv(1,1) =2 7(1,2) and ~(2,2) <~(2,1)

11 (1.2)
- (3,1) BPC & 11(7(2)1) > T

(T+y(1D))A +7(2,2) = (1 +(2, 1)1 +~(1,2))

* 2,1 2,2
- (3,1)" BPC & 112(1)1) = 112(1)2)

(1+y(11D))A+7(2,2) < (1 +(2,1)(1 +~(1,2))

5 and

and

4) If v(1,1) < ~7(1,2) and ~(2,2) =2 ~(2,1)
1,1) ~(1,2)
- (1,3)* BPC & 117(2 TS TGy and

(1T +y(1L 1) A +7(2,2) < (1T +7(2,1))(1 +~(1,2))



v(2,1) 7(2,2)
1+v(1,1) = 1+~(1,2)

A+ 1))A+7(2,2) = (1++(2,1)(1 +~(1,2))

Proof. Extended and detailed proof of this proposition is
available online, in [12], Section III. O

- (1,3) BPC & and

We have then defined an updated version of our previous
“2-Regime Interference Classifier”, that takes into account
both the interference regimes and the AP-UE assignments for
couples of interferers.

IV. OPTIMIZATION, ASSIGNMENT AND MATCHING
A. Matching Problem, with M =2, N > 1

In this section, we consider the matching problem with
M =2 APs. N, = 2N unassigned UEs must be first divided
in two coalitions of N UEs (i.e. the AP-UE assignments
for both APs must be defined). Assuming we have split the
available resources in N equal elements, one UE from each
coalition must then be assigned to each spectral resource.
The interferers sharing a same spectral resource are assigned
to different APs and suffer from interference. This leads
to a twofold optimization problem, where the objective is
to maximize the total spectral efficiency of the system i)
by forming pairs of interferers and ii) by defining AP-UE
assignments, as well as interference regimes, i.e. the best
configurations.

The problem is addressed in a two-steps optimization. First,
for any pair of interferers, our previous configuration classifier
gives the best configuration to be used. The second step
consists of finding the N disjoint pairs of interferers, i.e. the
interferers assignments m™*, that maximize the total spectral
efficiency R

N,
. I O
m’ = argmax R = 5 ZE:I R'(i,m(3),T'(¢, m(i)) 3)

Where

- Viy,ig € {1,...,Ny},i1 # i2,m(i1) = io means that
interferer 41 is coupled with interferer io. If m(i1) = io,
then necessarily, m(iz) = i;. This is sufficient to guar-
antee a disjoint matching of interferers.

- T'(i1,42) plays the same role as I' in Section III and

contains the v elements related to UEs 4; and 5.

The maximal spectral efficiency R'(i1, m(i1), (i1, m(i1))
that UEs 4, and m(i1) can pretend to is given by our previous
configuration classifier. The classifier returns the optimal AP-
UE assignment, the interference regimes for our pair of
interferers, and the maximal spectral performances for our
couple of interferers. Assuming we can define the optimal con-
figuration and compute their maximal joint spectral efficiency
R'(i,7,T(i,5)), Y(i,5) € {1,...,Nyu},i # j, our objective
is now strictly equivalent to finding the N disjoint pairs of
interferers (or the assignments m*) that maximize the total
spectral efficiency R. From the graph theory point of view, this
consists of finding a maximum weight disjoint edges matching,

i.e. select IV edges, with no two edges sharing a same node,
such that the sum of edges is maximized. We address this
problem in the case of a N,,-nodes complete graph, each node
referring to an interferer. The weights between two nodes
and j is then given by R(4,5,T(¢,7)). This matching problem
is strictly equivalent to the previous optimization problem (3),
which is easily solved by a combinatorial algorithm using a
weighted Edmonds’s algorithm [13][14].

B. Numerical Simulations and Performance Insights

In order to highlight the performance gains of our op-
timization approach, we run Monte-Carlo simulations, with
Njre = 1000 independent realizations. We have considered
two APs, within a distance of d4p. The N,, = 2N unassigned
UEs are uniformly distributed in the coverage area of each
AP Rap. In the following, we denote d(i,j) the distance
between AP ¢ and UE j. The channels h(%,j) include the
antenna gain G, the path loss L(d(4, j)) and the shadowing &.
All parameters are summarized in Table II, and based on [15].

[ Parameter [ Value

Distance between AP to AP dap 1km

Users are unif. dist.
,s.t. dist. AP-UE € [Tmin, Tmax)

Coverage Area Rap

[35m, 750m]

["'mina T'max]

Transmission powers pg(.)

Proportional to dist. € [20dBm, 46dBm]

Channels h(i, j) h(i,5) = W

Antenna Gain G 10 dBi

Path Loss L(d(¢, 7)), [d in km] L =131.1+ 42.8log10(d(%, j))

Shadowing & Log-normal, ogp = 10 dB

Noise power oy, -104 dBm

Number of unassigned UEs N, 50

TABLE 11
SIMULATIONS PARAMETERS.
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Fig. 2. Fitted histogram plot of the performances of each scenario, for
Nprc = 1000 independent realizations (2 interferers per group).

We consider 5 interference management strategies (IMS) of
interest:
IMS 1: orthogonalization is performed so that no UEs
are interfering and each UE is assigned to its best AP.



IMS 2: UEs-APs assignments are randomly defined, so
that each AP has N assigned UEs, but prioritize the
UEs closest to the APs. More details on this random
assignment procedure can be found in [11]. Interferers
matching is also random. Interferers have no other choice
but to treat incoming interference as an additive source
of noise.

IMS 3: UEs-APs assignments are randomly defined, so
that each AP has N assigned UEs, but prioritize the
UEs closest to the APs. More details on this random
assignment procedure can be found in [11]. Interferers
matching is also random. Interferers can treat interference
according to the best admissible interference regime.
IMS 4: UEs-APs assignments are randomly defined, so
that each AP has N assigned UEs, but prioritize the
UEs closest to the APs. More details on this random
assignment procedure can be found in [11]. Best interfer-
ers matching is computed with Kuhn-Munkres Algorithm
[16]. Interferers can treat interference according to the
best admissible interference regime.

IMS 5: Define the optimal configuration with optimal
UEs-APs assignments, interferers matching and interfer-
ence regimes.

We present in Figure 2, the distribution of the spectral
efficiency per user and the average performance in terms of
spectral efficiency per user, for each IMS, over Nj;c = 1000
independent Monte-Carlo simulations. We observe that full
orthogonalization, i.e. IMS 1, is spectrally inefficient. This is
an expected result that we have already shown in [11]. We
now consider as a reference IMS 2, where the assignments
and matchings are both random, and interference is treated
as additive noise. Optimizing the interference regimes, the
interferers matchings and the AP-UE assignments lead to
notable performance improvements. More precisely, allowing
the system to select the best interference regime (IMS 3) offers
an average performance improvement of 11.1%, compared to
IMS 2. Furthermore, allowing the system to select the most
appropriate interferers matching (IMS 4), leads to an average
performance improvement of 16.8%. Finally, allowing the sys-
tem to select the most appropriate UEs-APs assignments (IMS
5) allows an summed up average performance improvement of
28.0%, compared to IMS 2.

The overall gain between IMS 2 and IMS 5 can be decom-
posed in 3 parts:

Interference Classification Gain: First, the gain offered
by interference classification (between IMS 2 and IMS 3)
depends on the proportion of interferers implementing a
SIC regime, instead of a noisy one.

Interferers Matching Gain: Secondly, there is a gain
related to the matching of interferers (between IMS 3 and
IMS 4), which seems to depend on the variance of the
signal to noise ratios (4, j). In fact, it is easy to picture
that there would be no gain between the best matching
and the random matching if the INRs/ SNRs (¢, j) were
the same for every interferer.

AP-UE Assignments Gain: Finally, there also appear to
be a notable gain, related to the capability offered to the
system to assign the UEs to a more appropriate AP, and
not necessarily the one providing the best SNR (between
IMS 4 and IMS 5). This gain also seems to scale with the
diversity of AP offered to any interferer of the system,
but it needs further investigation.

On this specific topic, exhaustive benchmark is still on going.

V. EXTENSION TO LARGE NUMBER OF INTERFERERS AND
LIMITS

A. Interference Classification with more than 2 interferers

In section III, we defined an interference and assignment
classifier when the number of interferers was M = 2. When
the number of interferers to be matched together becomes
larger than 2, defining interference regimes may involve Joint
Decoding or k-SIC techniques, for which it appears compli-
cated to define spectral performances [17]. Also, the number of
sub-cases grows extremely fast with the number of interferers
in a group M. Nevertheless, in this paper, we carry on with
the matching problem, by assuming that the interference is
always treated as an additive source of noise, at each receiver
side. In such a configuration, we are still able to highlight the
performance gains of our matching approach, and the potential
benefit that appears from being able to smartly define groups
of interferers and AP-UE assignments.

B. Matching Problem, when M > 2 N > 1

The objective now consists of finding the matchings m and
u, where Vi € {1,..., M},Vj € {1,...., N, },Vk € {1,....,N}:

. 1 if UE j is assigned to AP i
m(i,j) = 0 else

1 if UE j is assigned to group of interf. k
0 else

4)

i) = {
&)
The matchings are constrained: each UE is assigned to
one and only one AP and group of interferers, i.e. Vj €
{1,..., N, }:
M N

> mli,j) =1and Y u(k,j) =1 (6)

=1 k=1

In section IV-A, we showed that the matching problem with
M = 2 consisted of a maximum disjoint edges weighted
matching in a complete N, graph. If we now assume that
M > 2, the objective is more complicated and can not
be expressed from a graph theory point of view. The only
approach that exists, to the best of our knowledge, consists of
Integer Linear Programming, which is known to be NP-Hard
[18]. Nevertheless, in small dimensions systems (i.e. for small
values of N and M), branch-and-bound algorithms are able
to return optimal matchings in acceptable computation times.



C. Numerical Simulations

In this section, we assume that the simulations parameters
will be the same as those listed in section IV-B. We consider
a system with 5 Macro-APs and 5 Femto-APs ( M = 10 APs)
and N, = NM = 50 UEs. We consider reference IMS 1) and
2), defined previously, as well as IMS 3b), defined hereafter:

IMS 1: orthogonalization is performed so that no UEs
are interfering and each UE is assigned to its best AP.
IMS 2: UEs-APs assignments are randomly defined, so
that each AP has N assigned UEs, but prioritize the UEs
closest to the APs. Interferers matching is also random.
Interferers have no other choice but to treat incoming
interference as an additive source of noise.

IMS 3: Best optimization scenario with optimal UEs-APs
assignments, interferers matching. Interference treated as
an additive source of noise at each receiver side.

We present in Figure 3 the histogram of the average spectral
efficiency per UE, for each IMS.
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Fig. 3. Fitted histogram of the performances of each scenario, for Ny;c =
1000 independent realizations (M > 2 interferers per coalition).

As in section IV-B, it appears that IMS 1, is spectrally
inefficient. Considering IMS 2 as a reference, it appears that
optimizing the interferers matchings and the AP-UE assign-
ments lead to notable performance improvements: allowing the
system to select the best matching of interferers in the noisy
regime (IMS 3) offers an average performance improvement
of 9.9%, compared to IMS 2. Gains remain limited compared
to section IV-B, as we are unable to implement interference
classification in multiple interferers situations.

VI. CONCLUSION

5G networks will be deployed much more densely, hetero-
geneously and with different degrees of centralized processing.
Interference is still perceived as a major bottleneck for meeting
theoretical and on-field performance. In this paper, we pro-
pose a novel interference handling approach which implement
interference classification. To this end, we investigate the
optimization problem which aims at adapting the interference

regimes of a given set of UE, forming groups of interferers
transmitting over the same spectral resources, as well as
defining the AP-UE assignments. For the M = 2 APs case, an
optimal procedure is proposed. For larger systems (M > 2),
we have shown that the problem rapidly becomes NP-Hard
and proposed an approach based on Integer Linear Program-
ming. By numerical simulations means, we showed that our
proposed solution leads to notable performance improvements
compared to classical RRM procedures. Future work will
investigate interference regimes with M > 2 interferers which
may involve Joint Decoding or k-SIC techniques, as well as
heuristic algorithms for solving the matching in large networks
scenarios.
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