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Abstract—A multi-service light fidelity (LiFi) attocellular net-
work should be resource engineered to efficiently support fifth
generation (5G) services on customized network slices. Mobile
virtual network operators (MVNOs) request network slices to
offer customized services according to their service level agree-
ment (SLA) constraints in terms of resource guarantees or data
rate targets. However, there are two main challenges to meet
these network resource and services slicing guarantees in a sliced
LiFi attocellular network: i) conflicting services requirements
and ii) dynamic resource quota allocation to slices. A multi-
policy resource scheduler is developed to support dynamic LiFi
network slicing based on network resource and service utility
optimization. The scheduler runs on a utility-based heuristic
scheduling algorithm, which can simultaneously support multiple
MVNOs to offer delay and throughput sensitive services on
different LiFi network slices. This enables MVNOs to deploy their
network slice quota customization policies that support different
traffic profiles and specific-slice service management policies. The
obtained results demonstrate that the weights of utility functions
can be adjusted automatically according to the LiFi AP channel
conditions and the SLA constraints of MVNOs.

Index Terms—LiFi network slicing, utility scheduler, network
slices, QoS .

I. INTRODUCTION

Spectrum resources in light fidelity (LiFi) attocellular net-
works are massive. This circumstance can be used to effi-
ciently augment the fifth generation (5G) services, namely:
ultra-reliable low-latency communication (URLLC), enhanced
mobile broad band (eMBB), and massive machine type com-
munication (mMTC) services [1]. These services are sensitive
to various quality-of-service (QoS) parameters, particularly
throughput and delay. LiFi mobile network operators (MNOs)
require to offer network-as-a-service to mobile virtual network
operators (MVNOs) in the form of network slices, which
are configured on resource quotas allocated to each LiFi
network attocell [2]–[4]. A service level agreement (SLA) is
established between MVNOs and a MNO, which specifies the
QoS requirements and the quota constraints of their leased
network slices in terms of minimum and maximum network
resource guarantees or aggregate data rate targets [5], [6].
Utility functions map the constraints of QoS metrics to utility
values, which can support more flexible dynamic resource
scheduling and allocation to users. They can also provide
MVNOs with resource and network parameters to customize
and prioritize their slice performance metrics according to the
service requirements and network conditions [7]. This paper

Fig. 1: SDN-enabled multi-tenant LiFi attocellular network

develops resource utility-based wireless spectrum scheduling
policies for dynamically slicing LiFi attocellular networks,
as shown in Fig.1. A medium access control (MAC) packet
scheduler runs based on the proposed resource and service
utility-based scheduling policies to manage the resource quotas
allocated to the different network slices in the attocells. The
scheduling policies achieve different objectives, specifically
meeting the delay and throughput requirements of users while
maximizing the network slices utility [2], [8].

In [9], a fast heuristic algorithm was developed to share the
physical resource blocks (PRBs) of a three-cell LTE network
among three service providers (SPs). It aims to maximize
the network sum rate and guarantee a minimum target data
rate for each SP. However, it does not guarantee inter-slice
isolation and ensure rate control on the target data rate of
slices with users that have good channel conditions. In [10] the
authors formulated a utility-based dynamic resource allocation
(DRA) optimization problem, which aims to maximize the
number of satisfied users receiving real-time and non-real time
services in a single LTE base station. However, their proposed
sigmoidal and marginal utility functions based on Eqs. (9,10)
in [10] run with wide ranges of delay and throughput, which
make them impractical in matching the delay and throughput
requirements of small cell network slices. In [7] a utility-
based transport layer scheduling approach was developed to
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slice a single 5G new radio (5GNR) cell. A cell slice is
abstracted with a buffer; and its constraints are defined based
on the traffic load and service type. The throughput and delay
utility function are based on the buffer model and service
traffic requirements. CellSlice [11] improves the single base
station network virtualization substrate (NVS) [8] by slicing
the network gateway, where the downlink and uplink traffic is
shaped according to their network slice constraints.

In contrast to the above, this paper develops, for the first
time, a cross-layer network scheduler to support LiFi attocel-
lular networks slicing. A network slice buffer in each LiFi
AP attocell [7], [12], is handled by a slice software agent
manager. The software agents running in the LiFi APs are
characterized by utility functions designed to translate the
QoS metrics (i.e., delay and throughput) to network resource
utility values. Multiple utility-based scheduling policies are
developed to dynamically allocate the LiFi downlink channel
resources of LiFi APs to the network slices according to their
users’ service utility and SLA constraints, as shown in Fig. 1.

The rest of this paper is structured as follows. Section II
explains the network system model. Section III states the
optimization problem objective and explains its constraints.
Section IV defines the utility function models and scheduling
policies. Section V explains the proposed heuristic utility-
based scheduling algorithm. Section VI discusses the per-
formance of utility-based scheduling policies. Section VII
concludes the paper and presents key findings.

II. SYSTEM MODEL

The system model is a LiFi attocellular network composed
of a set of LiFi APs, A = {1, 2, · · · , |A|}, which is run by
a single MNO. The network is resource sliced into a set of
network slices, S = {1, 2, · · · , |S|}. A network slice supports
a single service offered by a single MVNO (tenant). So, s ∈ S
refers also to the index number of MVNO. Network slices
are allocated resource quotas to LiFi attocells, where they are
instantiated. An attocell AP has a maximum transmit power,
pa,max, ∀a ∈ A. The AP downlink channel bandwidth is
divided into set of Direct Current-biased Optical Orthogonal
Frequency-Division Multiplexing (DCO-OFDM) sub-carriers
(resource units), N = {1, 2, · · · , |N |}, which each has a
bandwidth b Hz. A resource unit n at sub-frame t in attocell
a is described by a tuple [a, t, n] [9]. A LiFi AP uses half of
the available sub-carriers to realize the Hermitian conjugate
of the complex-valued symbol after modulation, as only real-
valued signals can be transmitted to users [13]. The LiFi AP
downlink channel is managed by the orthogonal frequency-
division multiple access protocol (OFDMA) [2], [14]. A user
is connected to a single AP offering the best signal strength.
The transmission time on the LiFi downlink channel is divided
into scheduling time intervals, with each corresponding to a
sub-frame of duration 1 ms. The software-defined networking
(SDN) controller updates the state of resources in each LiFi
attocell every sub-window of duration T sub-frames. It is
assumed that all the LiFi APs receive perfect channel gain
information from the users under their coverage. A channel

gain of user k subscribed to MVNO s and assigned a resource
unit [a, t, n] is denoted by h[a,t,n]sk . A sub-carrier is subject to
additive white Gaussian noise (AWGN) denoted by σ2. The
set of users associated to AP a and subscribed to MVNO s is
denoted by Kas . MVNOs have SLAs that define their minimum
and maximum target rate guarantees in each LiFi attocell a,
Ra,smin and Ra,smax, respectively.

Dynamic LiFi attocellular network resources slicing among
MVNOs is controlled by power allocation to sub-carriers and
data rate achieved on each sub-carrier assigned to each user.
The power allocation vector of all APs to sub-carrier n at
sub-frame t is denoted by p[t,n] = [p[1,t,n], · · · , p[A,t,n]]. The
signal-to-interference-plus-noise-ratio (SINR) for user k ∈ Ka

s

is calculated as follows [4]:

SINR[a,t,n]
sk =

p[a,t,n]|h
[a,t,n]
sk |2

σ2 +
∑A
j=1,j 6=a p[j,t,n]|h

[j,t,n]
sk |2

. (1)

Hence, the achievable data rate of k ∈ Kas is given by the
Shannon theorem as follows:

γ
[a,t,n]
sk =

b

2
log2

(
1 + SINR[a,t,n]

sk

)
. (2)

The data rate allocated to users depends on the allocated re-
source units and their achievable data rates. A decision variable
z
[a,t,n]
sk is required to ensure a unique resource allocation to a

single user k associated to MVNO s per [a, t, n], as given by:

z
[a,t,n]
sk =

{
1, if resource [a, t, n] is allocated to user (s, k)

0, if otherwise,
(3)

When users achieve higher data rates on their allocated
sub-carriers, they drive a higher utility from the network.
The achievable data rate of MVNO s is the total data rate
achieved by their subscribed users. A utility function maps the
resulted network slice performance from the allocated network
resources to each user subscribed to MVNO s, ∀s ∈ S, to
network utility values. The network utility of MVNO s in the
LiFi attocell a is denoted by Uas (x

[a,t,n]
s ), where

x[a,t,n]s =
∑
k∈Ka

s

T∑
t=1

N∑
n=1

z
[a,t,n]
sk γ

[a,t,n]
sk , ∀a, t, n. (4)

The utility function is continuously differential, non-
decreasing and concave to balance the efficiency and fairness
of the resource allocation. The proposed scheduling algorithm
aims to maximize the total weighed system utility, Uw, which
is expressed as follows:

Uw =
∑
a∈A

∑
s∈S

ωasU
a
s (x[a,t,n]s ), ∀t, n, (5)

where ωas is a slice-specific weight parameter which a MVNO
can tune to customize their slice traffic scheduling per attocell
a according to QoS priority metrics. The channel quality con-
ditions impact the utility values each user can drive from their
allocated network resources. Therefore, optimal scheduling
uses utility functions that serve as an optimization objective
for maximizing the data rate transmission of users, which
maximizes the weighted sum of network slices utilities.
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III. PROBLEM FORMULATION

The optimization objective (6) is to find the resources z that
maximizes the weighted sum of network slices utilities.

max
z

∑
a∈A

∑
s∈S

ωasU
a
s (x[a,t,n]s ) (6)

s.t.
S∑
s=1

∑
k∈Ka

s

za,t,nsk ≤ 1, ∀a, t, n (7)

−
∑
k∈Ka

s

T∑
t=1

N∑
n=1

z
[a,t,n]
sk γ

[a,t,n]
sk ≤ −γas,min, ∀a, s (8)

∑
k∈Ka

s

T∑
t=1

N∑
n=1

z
[a,t,n]
sk γ

[a,t,n]
sk ≤ γas,max, ∀a, s (9)

za,t,nsk ∈ {0, 1}, ∀a, t, n, k, s (10)
pa,t,n ≥ 0, ∀n (11)

Constraint (7) restricts user association to a single attocell and
subscription to a single MVNO per time slot t. Constraint (8)
and constraint (9) impose lower and upper bounds on the total
data rate achieved by MVNO in each attocell, respectively.
Constraint (10) is defined in (3), which requires a unique
resource allocation to only one user subscribed to MVNO
in each attocell. Constraint (11) imposes a lower bound
on the power assigned to a resource in each attocell. This
optimization problem (6)–(11) is a mixed integer non-linear
optimisation problem. To this end, it cannot be optimally
solved within a reasonable time window. In the following
section, utility-based scheduling policies are developed to
schedule users to their network slices, which can achieve
network slices utility maximization.

IV. UTILITY-BASED SERVICE SCHEDULING POLICIES

Services running on network slices have different traffic
characteristics and network performance requirements. The
mMTC service generates low rate small size packets to support
communications among a large number of wireless devices.
The eMBB service generates large packet sizes that require a
high bandwidth connection. It is assumed that both mMTC and
eMBB services are more sensitive to throughput than delay.
The URLLC service generates low rate small packet sizes
packet, but requires stringent latency requirements [1]. Each
service is characterized with a slice-specific utility function,
which maps the network slice performance to utility values.
These reflect the quality of resources allocated to the users
offered the service. We design a utility-based scheduler to
select a user k ∈ Kas at each time sub-frame t for transmission
according to a dynamic customized resource utility policy.

The throughput of user k subscribed to MVNO s is cal-
culated based on (2). The total throughput of a network slice
is calculated based on (4). The transport layer throughput of
network slice s in a LiFi attocell a can be calculated based
on the buffer representing the slice, as follows:

γas =

|Ka
s |∑

k=1

T∑
t=1

Lk,t, (12)

where Lk,t denotes the size of packets transmitted from the
LiFi attocell AP a to the users of MVNO s. The average
network slice delay is calculated as the sum of the average
time delay difference between the packet arrival time in the
buffer and the time it is transmitted. This value is added up to
the head-of-line (HoL) packet delay and then averaged over
all the packets of slice s, given as follows:

Da
s =

1

|Kas |
∑
k∈Ka

s

1

K

K∑
k=1

dkHoL, (13)

where dkHoL denotes the packet HoL delay of user k; and K
denotes the total number of packets of user k arrived at the
slice buffer.

Fig. 2: Network slices utility functions

A sigmoidal utility function is formulated mathematically
in (14), which maps each network slice performance in terms
of delay and throughput requirements set by the MVNOs. It
is continuous and differential, which makes it mathematically
tractable. The utility of each user adds up to their cumulative
slice utility. A scheduling policy (15) is conceived, which
uses the slice utility function (14) to select a user at time t,
k∗(t) ∈ Kas , maximizing the total network slice utility, given
as follows:

Uas (x[a,t,n]s ) =
e
νφ(x[a,t,n]

s −x[a,t,n]
sreq )

1 + eνφ(x
[a,t,n]
s −x[a,t,n]

sreq )
, (14)

k∗(t) = arg max
k∈Ka

s

{ωasUas (x[a,t,n]s )}, ∀s, a (15)

where x[a,t,n]s denotes the measured slice service performance
metric; ν is set to 1 and −1 to account for the increasing
throughput and decreasing delay utility functions, respectively,
as shown in Fig. 2. A non-negative parameter, φ, determines
the function slope, given by [10]:

φ =
ln( 1−ξ

ξ )

ηx
[a,t,n]
sreq

, (16)

where x[a,t,n]sreq denotes the QoS requirements of network slices
(service). It determines the function abscissa shift from the
QoS metric x[a,t,n]s . The constant variables, ξ and η, are taken
to be 0.011 and 0.5 [10], respectively. The network slice ag-
gregate throughput and the average delay of service running on
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a slice s are measured in Mbps and ms, respectively, as shown
in Fig. 2. The increase in the throughput of users increases the
aggregate network utility of their MVNO s, ∀s ∈ S , as the blue
curve shows in Fig. 2. However, the increase in the delay of
services offered to the users on the slice s drives lower the slice
network utility of their MVNO s, as the red curve shows in
Fig. 2. This total network slice utility maximization (NSUM)-
based scheduling policy always selects a user that drives the
highest network slice utility. Particularly, it prioritizes users
with the shortest delay or highest throughput performance in
the resource allocation process, which drives a higher network
utility. However, this scheduling policy may not satisfy the
long-term fairness criteria among users subscribed to the same
MVNO s.

A fair network slice utility maximization (FNSUM)-based
scheduling policy is developed, which controls resource utility
fairness among slices by using a slice-specific control param-
eter, Υa,t

s , at sub-frame t, given by:

Υa,t
s =

ψa,ts

(
∑t−1
i=1 e

Ua,i
s )t

, (17)

where ψas is a predefined parameter denoting the slice specific
service utility, which can be set to a value corresponding to
priority, revenue or cost. Ua,ts denotes the utility of slice s
calculated from (14) at sub-frame t. The weighted utility for
slice s ∈ S at sub-frame t is given as follows:

Ωa,ts = Υa,t
s Ua,ts , (18)

k∗(t) = arg max
k∈Ka

s

{ωasΩa,ts } ∀s, a. (19)

The FNSUM-based scheduling policy selects a user k∗(t) ∈
Kas based on (19). This policy can also opportunistically
selects users from the slice with a higher specific service
utility, ψa,ts , to transmit.

A marginal utility function is derived in (20) as the first
order derivative of the utility function (14) with respect to
x
[a,t,n]
s . It determines the decrease or increase in the network

slice utility as a result of making a scheduling decision with
respect to the throughput or delay of user k ∈ Kas , given as
follows:

∂Uas (x
[a,t,n]
s )

∂x
[a,t,n]
s

=
νφe

νφ(x[a,t,n]
s −x[a,t,n]

sreq )

1 + eνφ(x
[a,t,n]
s −x[a,t,n]

sreq )
(20)

− νφe
2νφ(x[a,t,n]

s −x[a,t,n]
sreq )

(1 + eνφ(x
[a,t,n]
s −x[a,t,n]

sreq ))2
.

According to the marginal utility function shown in Fig. 2, a
MVNO is satisfied, when their measured aggregate throughput
approaches and exceeds the throughput requirement in their
service level agreement (SLA). The higher the weight, the
higher the priority of a user to be assigned a resource.
This network slice satisfaction maximization (NSSM)-based
scheduling policy favors users with lower network resource
utility in the resource allocation policy. The marginal utility
value corresponding to the throughput of network slice s can
be calculated from the utility function in (20). The marginal

utility of the slice s ∈ S at sub-frame t − 1, Ωa,t−1s (21), is
given as follows:

Ωa,t−1s =

∣∣∣∣∣∂Uas (x
[a,t,n]
s )

∂x
[a,t,n]
s

∣∣∣∣∣
x
[a,t,n]
s =γa,t−1,n

s

, (21)

k∗(t) = arg max
k∈Ka

s

{ωasΩa,t−1s γa,t,ns } ∀s, a, (22)

where γa,t−1,ns is the total slice throughput at [a, t − 1, n].
The scheduler selects a user k∗(t) ∈ Kas that achieves the
NSSM scheduling policy (22). Similarly, the above scheduling
policies can be calculated with respect to the users’ head-of-
line (HoL) packet delays. A user is scheduled based on (15),
(19), or (22), considering ν in (20) and (14) is set to −1.

As each service runs on a network slice s has different
sensitivities to delay and throughput, the network slice-specific
parameter ωas accounts for the slice throughput and delay
utility weights per attocell a, denoted by ωth

s and ωd
s, respec-

tively. The slice-specific parameter enables MVNOs to scale
their network slice utility by adjusting either the throughput
or delay utility weights to meet their services requirements
and network resource conditions. Let the service guarantees of
URLLC, mMTC, and eMBB be represented by a service tuple
[u m e], where u,m, e ∈ [0, 1]. This represents the percentage
of resources or data rate to be guaranteed for each service
during a sub-window time. For example, a service tuple [1 1 1]
indicates that the URLLC, mMTC, eMBB services should re-
ceive fully their maximum resource or data rate guarantees. A
network slice is associated with two service tuples to represent
their guarantees constraints based on the delay and throughput
weights. These can be reset and programmed by the SDN
controller. Hence, MVNOs can customize or prioritize network
slice constraints guarantees by considering either delay or
throughput utility weight in the resource scheduling process
of their users.

V. HEURISTIC UTILITY SCHEDULING ALGORITHM

A heuristic utility based dynamic resource allocation al-
gorithm is proposed to provide a heuristic solution to the
optimization problem (6)–(11). The sub-carriers are allocated
an equal power. First, the instantaneous data rate of each user
is calculated on each sub-carrier based on (2). Second, the
users of each MVNO s ∈ S are sorted on each sub-carrier
based on the product values of their slice scheduling utility
priority weight and achieved date rate per sub-carrier. Third,
a user in each slice s is scheduled for transmission according
to the selected NSUM (15), FNSUM (19), or NSSM (22)
policy. MVNOs are allocated the sub-carriers offering the best
network utility until their data rate targets or resource guaran-
tees are met. The resource allocation process is parameterized
using four parameters: slice utility weight, user resource utility,
minimum and maximum data rate targets of MVNOs. These
simple steps do no involve any iterative processes, which make
the heuristic algorithm converges faster towards the optimal
resource allocation to users.
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Algorithm 1: Network slice Utility-based heuristic
scheduling algorithm.

1 Initialize:
2 pa,t,n =

Pa,max

N , ∀a, t, n
3 γas = 0, ∀s, a: Initialise the data rate of MVNOs in

each attocell
4 Ms

a = {1, 2, · · · ,S}: Set of MVNOs in attocell a
5 for a← 1 to A do
6 for t← 1 to T do
7 for n← 1 to N do
8 if γas ≤ γas,max then
9 begin

10 switch 1 do
11 ka,s ← Policy (15) NSUM

12 switch 2 do
13 ka,s ← Policy (19) FNSUM

14 switch 3 do
15 ka,s ← Policy (22) NSSM

16 if γas ≥ γas,min then
17 Ms

a =Ms
a − {s}

18 else
19 ka,s ← [a, t, n]

20 γas = γas + γa,t,nsk

21 else
22 Ms

a =Ms
a − {s}

TABLE I: Services and Traffic Simulation Parameters

Parameter URLLC mMTC eMBB
ds (delay (ms)) [0.5 , 1] [20 , 50] [10 , 40]
[γa

s,min, γ
a
s,max] (Mbps) [5 , 12] [5 , 17] [5 , 20]

λs(packets/ms) 2 20 7
Ls (bytes) 64 50 1450
|Ka

s | per attocell 2 5 3

VI. PERFORMANCE EVALUATION

A discrete time simulation environment was developed in
MATLAB to evaluate the performance of Algorithm 1, in
the sliced LiFi attocellular network shown in Fig. 1. This
is installed in a room of size 5 × 5 × 3 (length × width ×
height m3). The LiFi AP channel simulation parameters are
summarized in Table I [4]. Three network slices are established
in the network, with each supporting a different 5G URLLC,
mMTC, or eMBB service. The simulation parameters of these
5G services are introduced in Table I. The simulation time
is divided into 80 sub-windows; each has a time length of
100 sub-frames. There are around 40 URLLC, mMTC, and
eMBB users uniformly distributed in the network. They are
scheduled every sub-frame following Algorithm 1, where the
information required to calculate the cumulative distribution
function (CDF) of network slices aggregate throughput and

Fig. 3: CDF of network slice aggregate throughput providing
eMBB service.

delay, users, and traffic flows are reported to the SDN con-
troller. This enforces, every sub-window, the SLA constraint
guarantees for each MVNO (slice).

The following scenarios focus on evaluating the perfor-
mance of the proposed NSUM policy (15) in Algorithm 1.
Initially the URLLC, mMTC, and eMBB network slices are
arbitrarily allocated 20%, 30%, and 50% of the resources (i.e.
times slots) in each sub-window. However, resources that are
allocated to each network slice expand or shrink according to
their slice resource customization parameter set in the service
tuples by their MVNOs through the SDN controller, which are
investigated in the the following scenarios.

In the first scenario, three different service tuples are con-
sidered to study the impact of changing the slice-throughput
utility weight parameter ωth

s on the aggregate throughput of
eMBB and mMTC services, while fixing the URLLC slice-
delay utility weight parameter ωd

s to 1, as shown in Fig. 3 and
Fig. 4. As a result, the performance of the eMBB and mMTC
slices changes according to the increase and decrease of ωth

s ,
which, respectively, increases or decreases their reliability
in terms of throughput, as shown in Fig. 3 and 4. The
URLLC network slice requires more resources to guarantee the
delay requirement. The scheduler expands the initial resources
amount allocated to the URLLC network slice, when ωth

s of
eMBB or mMTC network slice decreases, and vice-versa.
When the mMTC users get their minimum data rate, the eMBB
users get higher priority in the resource scheduling as they
drive more utility. So, the performance of eMBB network slice
does not experience a noticeable decrease due to changes in
the ωth

s of the mMTC network slice.
When the mMTC slice requires higher priority than the

eMBB slice, the mMTC users can achieve higher throughput,
as shown in Fig. 4. The channel conditions of users do not
affect the scheduling priority of delay-sensitive services. Also,
the utility increase of throughput sensitive slices can be caused
by good channel conditions of their users, where the utility
values can be above the minimum utility value. By changing
ωth
s the eMBB and mMTC network slices can expand or shrink

their resources without affecting the resource allocation to the
URLLC service users.

In the second scenario, three service tuples are considered to
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Fig. 4: CDF of network slice aggregate throughput providing
mMTC service.

Fig. 5: CDF of network slices delay providing URLLC,
mMTC, and eMBB services.

study the impact of changing the slice-delay weight parameter
ωd
s on the CDF of network slices average delay, while fixing

their slice-throughput utility weight parameter ωth
s to 1, as

shown in Fig. 5. It is observed that when the value of the
slice delay utility weight ωd

s decreases from 1 to 0.5, 0.2,
0.1, their network utility values also decrease. The URLLC
network slice is more reliable when the delay requirement is
[3-8] ms. The eMBB network slice of eMBB is more reliable
when the delay requirement [30-40] ms. The mMTC network
slice is more reliable when the delay requirement is in [42-50]
ms.

The proposed NSUM scheduling policy ensures the relia-
bility of the 5G services, as can be observed from Fig. 3,
Fig. 4, and Fig. 5. When the network slice delay or throughput
weight metric is closer to 1, the proposed delay and throughput
utility function-based scheduler maintains the service delay
values of URLLC, mMTC and eMBB slices within their
QoS service and reliability requirements. Other results, which
are not included here due to space limitations, show that
the FNSUM and NSSM policies achieve better network slice
fairness comparing to the NSUM scheduling policy.

VII. CONCLUSION

The proposed utility-based resource quota to network slices
scheduling policies could enable multiple MVNOs to dynam-
ically offer 5G services on resource customized LiFi network
slices. Sigmoidal utility functions have multiple parameters
which could be designed to best characterize the services

performance running on the different LiFi network slices. The
proposed utility and derived marginal weight utility functions
could serve as optimization objectives for users to maximize
the total network utility with respect to their packets transmis-
sion throughput or HoL delay. Various utility-based scheduling
policies could be derived, which provide priority weights to
achieve different optimization objectives; such as the total net-
work utility or users’ satisfaction maximization. Hybrid user
and network centric scheduling policies could be developed
based on the priority weights. They enable MVNOs to adjust
their slice-specific performance metric weights according to
the network conditions and service requirements. As a next
step, a performance comparison will be conducted on the
proposed utility-based scheduling policies, considering other
wireless technologies in the system model.
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