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[DESCRIPTION]
[Title of Invention] -
METHOD AND SYSTEM FOR ORCHESTRATING RESOURCES OF A WIRELESS
NETWORK
[Technical Field]
[0001]
This disclosure pertains to the field of telecommunications.
[0002]

The disclosure more particularly relates to a method and a system for
orchestrating resources of a wireless network. The disclosure further relates to a
corresponding non-transitory storage medium.

Priority is claimed on European Patent Application No. EP23305899.9, filed
June 6, 2023, the content of which is incorporated herein by reference.

[Background Art]
[0003]

The successful integration of applications into private 5G network deployments
in industrial settings presents a significant challenge. A critical problem encountered
during this process is optimizing application deployment to ensure seamless integration
with existing applications. One of the key challenges is maintaining high
quality-of-service (QoS) for newly deployed applications without sacrificing the
quality-of-experience (QoE) of already deployed applications. Current solutions are
inadequate as they fail to address this problem effectively. Therefore, there is a pressing
need for the development of robust and efficient systems and methods to enhance QoE
while deploying multiple applications in a communication network, particularly in

industrial contexts.
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[Summary]
[0004]

This disclosure improves the situation.
[0005]

It is proposed a method for orchestrating resources of a wireless network, the
method being implemented by at least one processing unit and comprising:

a) collecting values of a plurality of quality of service (QoS) parameters and of quality of
experience (QoE) feedback, each collected value being identified as relating to an
application,

b) observing variations of the collected values identified as relating to a same given
application,

¢) selecting a QoS degradation parameter which is the QoS parameter which values have
observed variations for the given application that are most correlated with the observed
variations of the QoE feedback for the given application,

d) adjusting an exponential parametric model to approximate a relationship between the
observed variations of the QoE feedback for the given application and the observed
variations of the selected QoS parameter for the given application, and

e) orchestrating resources of the wireless network based on the adjusted exponential
parametric model.

[0006]

The processing unit is indifferently understood as a software entity, a hardware
entity, or a combination of one or more hardware and software entities, offering
versatility in deployment options. The processing unit may for instance correspond to a
virtual network function such as the network data analytics function (NWDAF) or to a

proprietary function which collects the feedback from the application and the values of
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the QoS parameters or to a virtual function implemented in an edge cloud server.
[0007]

“Selecting’ the QoS degradation parameter may refer for instance to identifying
or determining the appropriate parameter among the available QoS parameters. The
available parameters may include for instance latency, packet loss rate, bandwidth or
jitter, and/or other parameters that can be derived or calculated from the mentioned ones
such as round-trip time, network utilization, or error rate.

[0008]

"Adjusting" the exponential parametric model can be understood as determining,

fitting, or learning the values of the parameters within the mathematical form of the

exponential parametric model, without modifying the mathematical form itself.
[0009]

The method enables efficient management of resources in a wireless network by
considering both QoS parameters and QoE feedback from applications. Further, by
identifying the QoS parameter that is most correlated with observed variations in QoE
feedback, the method focuses on the factors most likely to impact user experience.
[0010]

The selection of the exponential parametric model is not arbitrary but has
demonstrated a strong tendency to converge towards an optimized value of QoE
sensitivity, By accurately capturing the relationship between observed variations in QoE
feedback and the selected QoS parameter, the model enables effective resource allocation
and optimization.

[0011]
In embodiments of the method,

- b), ¢) and d) are repeated for a plurality of applications deployed over the wireless
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network to obtain a plurality of adjusted exponential parametric models having a
one-to-one relationship with the plurality of applications, and
- ¢) comprises orchestrating resources of the wireless network based on each of the
adjusted exponential parametric models.
[0012]

This ensures that resources are allocated and managed in a manner that directly
aligns with the requirements and behavior of each application.
[0013] |

In embodiments of the method, the wireless network is a non-public network.,
[0014]

This allows enhanced control and security over a public network.
[0015]

In embodiments of the method, the values of QoE feedback relating to an
application originate from a plurality of client applications of said application.
[0016]

This offers a more complete view of the user experience for a given application
and further contributes to improving resource allocation decisions.
[0017]

In embodiments of the method, the values of QoE feedback comprise a mean
opinion score and/or a peak signal to interference and noise ratio.
[0018]

MosS is a subjective assessment of QoE while PSNR is an objective assessment
of QoE. Combining both is a dual approach which further contributes to improving
resource allocation decisions.

[0019]
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In embodiments of the method, €) comprises orchestrating virtual resources
comprising network resources, storage resources and/or processing resources.
[0020]

This is particularly advantageous in wireless network environments where
efficient utilization of available virtual resources is crucial for maintaining reliable and
high-quality connections.

[0021]

In embodiments of the method, €) comprises orchestrating radio resources.
[0022]

This is particularly advantageous in witeless network environments where
efficient utilization of available radio resources is crucial for maintaining reliable and
high-quality connections.

[0023]

In embodiments of the method, ¢) comprises:

- determining, for each QoS parameter which values have been collected, a gradient of
the collected values of QoE feedback with respect to the collected values of said QoS
parameter, and

- selecting, as the QoS degradation parameter, the QoS parameter for which the highest
gradient has been thusly determined.

[0024]

This ensures that resources are orchestrated based on the QoS parameter that has
the most substantial influence, for a given application, on QoE.
[0025]

In embodiments of the method, ¢) comprises:

- running a principal component analysis mechanism to determine a principal
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component showing a maximum variance with respect to the collected quality of
experience feedback; and

- selecting, as the QoS degradation parameter, the QoS parameter which
collected values are closest to said principal component.
[0026]

The dimensionality reduction which is inherent to PCA reduces the complexity
of the QoS parameter selection.
[0027]

In embodiments of the method, ¢) comprises:

- classifying the QoS parameters into classes with respect to the observed
variations of QoE, and

- selecting, as the QoS degradation parameter, the class for which the greatest
variation of the QoE feedback is observed.
[0028]

The classification of the QoS parameters into classes further reduces the
complexity of the QoS parameter selection.
[0029]

It is further proposed a system for orchestrating resources of a wireless network,
the system comprising at least one processing unit configured to:_
a) collect values of a plurality of quality of service (QoS) parameters and of quality of
experience (QoE) feedback, each collected value being identified as relating to an
application,
b) observe variations of the collected values identified as relating to a same given
application,

c) select a QoS degradation parameter which is the QoS parameter which values have
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observed variations for the given application that are most correlated with the observed
variations of the QoE feedback for the given application,

d) adjust an exponential parametric model to approximate a relationship between the
observed variations of the QoE feedback for the given application and the observed
variations of the selected QoS parameter for the given application, and

¢) orchestrate resources of the wireless network based on the adjusted exponential
parametric model,

[0030]

It is further proposed a computer program comprising instructions which, when
the program is executed by a processing unit, cause the processing unit to carry out the
above method.

[0031]

Unless specifically stated otherwise, as apparent from the following discussions,
it is appreciated that throughout the specification discussions utilizing terrﬁs such as
"computing", "calculating”, "generating", or the like, refer to the action and/or processes
of a computer or computing system, or similar electronic computing device, that
manipulate énd/ or transform data represented as physical, such as electronic, quantities
within the computing system's registers and/or memories into other data similarly
represented as physical quantities within the computing system's memories, registers or
other such information storage, transmission or display devices.

[0032]

Embodiments of the present invention may include apparatuses for performing
the operations herein. This apparatus may be specially constructed for the desifed
purposes, or it may comprise a general-purpose computer or Digital Signal Processor

("DSP") selectively activated or reconfigured by a computer program stored in the
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computer. Such a computer program may be stored in a computer readable storage
medium, such as, but is not limited to, any type of disk including floppy disks, optical
disks, CD-ROMs, magnetic-optical disks, read-only memories (ROMSs), random access
memories (RAMs) electrically programmable read-only memories (EPROMs),
electrically erasable and programmable read only memories (EEPROMs), magnetic or
optical cards, or any other type of media suitable for storing electronic instructions, and
capable of being coupled to a computer system bus.

[0033]

The processes presented herein are not inherently related to any particular
computer or other apparatus. Various general-purpose systems may be used with
programs in accordance with the teachings herein, or it may prove convenient to
construct a more specialized apparatus to perform the desired method. The desired
structure for a variety of these systems will appear from the description below. In
addition, embodiments of the present invention are not described with reference to any
particular programming language. It will be appreciated that a variety of programming
languages may be used to implement the teachings of the inventions as described herein.
[Brief Description of Drawings]

[0034]
Other features, details and advantages will be shown in the following detailéd
description and on the figures, on which:
[0035]
Figure 1 illustrates an exemplary private SG deployment.
[0036]
Figure 2 illustrates an exemplary integration of an application with the private

5G deployment of Fig. 1.
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[0037]

Figure 3 illustrates an exemplary quality-of-service mapping at a core network,
[0038]

Figure 4 illustrates an exemplary quality-of-experience determination for a
video streaming application.

[0039]

Figure 5 illustrates an exemplary peak signal-to-noise ratio to mean opinion

score mapping.
[0040]

Figure 6 illustrates an exemplary private 5G network deployment.
[0041]

Figure 7 illustrates an exemplary workflow of a quality-of-experience sensitivity
learning and network resource orchestration process.
[Description of Embodiments]

[0042]

Figure 1 illustrates a typical deployment of an application over a private 5G
network in a smart factory, where the considered application is a video streaming
application from clients located in the factory floor towards a server (108) located in the
edge cloud. The edge server collects data from the clients (102) and provides additional
functionalities such as image recognition or artificial intelligence (AI).

[0043]

A 5G mobile communication network, or SG system, comprises a 5G core
network (SGCN) and a 5G New Radio Access Network (§G-RAN). The user equipments
(UE) may connect over the 5G New Radio Access Network to the SGCN and further to

Data Networks (DN) like the Internet.
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[0044]

The key components of the SGCN are network functiohs split up by service to
govern the network behavior, These network functions include:

- the Access and Mobility Management Function (AMF) which acts as a single-entry
point for the UE connection,

- respective Session Management Functions (SMF) selected by the AMF for managing a
user session for a service requested by the UE,

- the User Plane Function (UPF) which transports the IP data traffic (user plane) between
the User Equipment (UE) and the external networks, and

- the Policy Control Function (PCF) which provides the policy control framework,

- the Unified Data Management (UDM) function which manages network user data,

- the Network Data Analytics Function NWDAF) which collects data from the other 5G
network functions, processes these data and outputs analytics, for instance statistical
analytics or machine learning predictions, to support the other 5G network functions,

- the Network Exposure Function (NEF) which exposes 3GPP core network capabilities
to third parties,

- ete.

[0045]

The 5G network stack comprises an open wireless architecture layer, a network
layer, an open transport layer and an application layer (APP). The latter can be mapped to
the presentation layer and to the application layer of the OSI stack.

[0046]

The application function (AF) (106) is the control plane of the application layer

and provides application services.

[0047]
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The steps of the integration of an application to the deployment is illustrated in
Fig. 2 and Fig. 3 and involves the following steps:

[0048] |

The AF, which serves as the control plane of the application, requests (202) a
session with a specific application quality of service from the private 5G network. The
request contains various parameters such as UE address, AF Identifier, Flow
description(s) or External Application Identifier, QoS reference, QoS parameters,
Alternative Service Requirements, DNN, S-NSSAI, among others. Additional details
about the parameters that may be contained in the request are provided in TS 23.502,
section 4.15.6.6. The request is transmitted directly to the policy control function node
(PCF) of the network if the AF is a trusted network function, or to the network exposure
function (NEF) if the AF is not a trusted AF.

[0049]

The PCF/NEF authorizes the request and maps (204) it into internal 5G network
QoS parameters such as the 5G QoS Identifier (5QI), Allocation and Retention Priority
(ARP), Guaranteed Flow Bit Rate (GFBR), Maximum Flow Bit Rate (MFBR),
Maximum Packet Loss Réte, Delay Critical Resource Type, Notification Control,
Reflective QoS Attribute (RQA), Session-AMBR, and UE-AMBR parameters. The QoS
parameters depend on whether the QoS flow is guaranteed bit rate (GBR) or non-GBR.
[0050]

The session management function (SMF) sets up (206) the QoS flow between
the user equipment (UE) and the network. The UPF inserts a QoS flow indicator (QFI)
that corresponds to the network QoS, and mapping is performed between QFIs and the
data radio bearers setup between the UE and the gNB.

[0051]
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The QoS app profiles are applied (208) to the application server and the

application clients to shape the traffic to the requested app QoS by the AF. This step may
also be applied after the authorization of the request by the PCF/NEF.
[0052]

The data path for the application session is set up (210) between the application
server and the application client, based on the requested app QoS.
[0053]

By following these steps, a seamless integration of an application to the
deployment in a private 5G network can be achieved, while ensuring the QoS of the
application is maintained throughout the session.

[0054]

Figure 3 illustrates, with a particular example, the process of establishing and
managing a QoS flow between an application and a pri\./ate 5G network, through the use
of QFI insertion and DRB mapping, in order to ensure that the different types of traffic
receive the appropriate QoS treatment,

[0055]

Three different types of Protocol Data Units (PDU) are represented:  Internet
PDU, App4 PDU, and IMS PDU. Seven IP flows (302) are shown to represent different
types of input data traffic, including for the Internet PDU, Best Effort, Appl Video, App2
Video and App3 Stream, for the App4 PDU, App4 Stream and for the IMS PDU, Voice
and Video. Each IP flow has its own QoS requirements, such as bandwidth, delay, and
packet loss rate.

[0056]
A set of Service Data Flow/Traffic flow templates (SDF/TFT) at the User Plane

Function (UPF) allows performing QoS Flow Identification insertion (304). Each flow is
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thusly assigned a QoS Flow Identifier (QFI) from 1 to 7.

[0057]

For each PDU, a corresponding Service Data Application Protocol module
(SDAP) is provided at a gNB. The SDAP allow performing Data Radio Bearer (DRB)
mapping (306). SDAP can merge multiple QoS flows into a single DRB for efficient
network utilization, Five data radio bearers are here represented.

[0058]

Finally, for each PDU, a corresponding Service Data Adaptation Protocol and
Traffic Flow Template module (SDAP+TFT) is provided at a UE to further optimize the
QoS flow between the application and the network. The UE ultimately receives the traffic
as seven IP flows (308).

[0059]

The quality of experience (QoE) of an application is a critical factor in ensuring
user satisfaction, The QoE is defined as the average opinion score that describes the
quality of the received application flow, and the main terfninology for this QoE metric is

'the mean opinion score (MoS). The MoS values may range for instance from 1 (bad) to 5
(very good). A possible standardization of the MoS is known from
RECOMMENDATION, L.T.U, T. ITU-T P. 800.1, “Mean Opinion Score (MOS)
Terminology, 2003”, To maximize the QoE of the application client, the reference and
alternative QoS profiles are selected by the AF. In the case of video streaming, the video
client transmits feedback of the MoS ranking to the server, based on the quality of the
received video stream described in terms of peak signal-to-noise ratio (PSNR), which is
calculated as the difference between the received video and the original video.

[0060]

Figure 4 depicts an example of how QoE may be calculated for a video
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streaming application. An original video is encoded by a video encoder (402) and
transmitted across the network (404) to a video decoder (406). The decoded video is
compared with the original video, serving as a reference, by a full reference QoE
monitorihg system (408). A QoE metric, such as the MoS described above, may then be
determined as a function of the result of the comparison.

[0061]

Figure 5 depicts a table (502) that may be used to map the MoS with the PSNR.
The QoE-QoS relationship is an important tool for optimizing the QoE at the application
layer. The AF can calculate statistics of the MoS received from the application client and
build a QoE-QoS function to select requested QoS profiles from the network that
maximize the QoFE of the application. However, this learning is only dependent on the
MoS and QoS of the application and may cause issues when multiple applications are
sharing the resources of the private 5G system.

[0062]

In the context of the deployment of multiple applications in a factory, the
selection of reference and alternative QoS parameters may impact the QoE of other
applications deployed in the network. For example, if the requested QoS is too high, the
5G core network may reject the demand of the AF since this request may impact the QoS
that could be offered to other AFs deployed in the network. On the other hand, if the
requested QoS is too low, there is no guarantee that the requested app QoS is sufficient to
optimize the QoE, i.e, the PSNR may be low, so the MoS is "not good" (rate 3) to "bad"
(rate 1), If the requested QoS is too high, the 5G core network may reject the demand of
the AF since this request may impact the QoE that could be offf_:red to other AFs
deployed in the network.

[0063]
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According to the present disclosure, it is proposed a technique for enhancing the
QokE in networks, specifically addressing the reduction of QoE caused by high QoS
demands from applications in highly loaded networks. By learning the sensitivity of QoE
to specific QoS degradation parameters for each deployed application, the network can
effectively orchestrate network resources to optimize the QoE. The proposed technique
utilizes a simple and low complexity learning model based on an exponential degradation
model to approximate the QoE-QoS relationship.
[0064]

Learning the sensitivity of QoE with respect to QoS degradation may be
performed for instance by:

- collecting QoFE feedback from deployed application clients, such as mean
opinion scores (MoS), to evaluate application satisfaction,

- observing variations in QoS parameters and identifying the dominant QoS
degradation parameter that significantly affects QoE, and

learning the sensitivity of application satisfaction with respect to QoS
degradation by approximating the QoE-QoS relationship using an exponential parametric
model.
[0065]

Orchestrating network resources based on the learned QoE sensitivity may
involve:

- orchestrating specific virtual resources, including network, storage, and
processing resources, to optimize the QoE of deployed applications, and/or

- orchestrating radio resources and deriving system parameters to optimize the
QoE of applications.

[0066]
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Advantages of the proposed technique lie in its ability to enhance user
satisfaction, improve resource allocation, employ a low complexity learning model, adapt
to changing network conditions, improve efficiency, and offer broad applicability in the
context of 5G deployment. These benefits collectively contribute to an improved QoE
and network performance in various network environments and application scenarios,
[0067]

The proposed technique fills a gap in current 5G technologies and contributes to
the advancement of network optimization strategies.

[0068]

Figure 6 illustrates an exemplary private 5G network deployment.
[0069]

Figure 6 shares a similar structure and elements as Fig, 1. However, while Fig, 1
is focused on illustrating a single application with a single UE, AF, and AS, Fig. 6
showcases the deployment of multiple applications over the private 5G ﬁetworl<, leading
to the inclusion of multiple application clients (606a, 606b, 606¢), AF (602a, 602b, 602¢),
and AS.

[0070]

The following description outlines an exemplary implementation of the
proposed technique by the network, more specifically by a functional entity of the
5G-CN which comprises, at least, an interface and a processing unit (604). Figure 7
represents an exemplary workflow for the operations performed by the processing unit
(604).

[0071]
The following description highlights two key aspects that are executed based on

specific triggers and do not necessarily occur simultaneously or strictly periodically: (1)



10

15

20

25

WO 2024/252698 PCT/JP2023/046052

17

the network's learning of the sensitivity of the quality of experience (QoE) with respect to
QoS degradation, and (2) the network's performance of network resources orchestration
based on the learned QoE sensitivity.

[0072]

To initiate the learning process and orchestration, the network leverages various
triggers such as application QoS requests received from the Application Functions (AF)
to the 5G Core Network (SG;CN).The learning process is now described in further detail.
[0073]

The learning process entails collecting QoE feedback, in particular from the
application clients that are deployed over the network. There are several possible
implementations for collecting the QoE feedback, as outlined below.

[0074]

~ The QoE feedback from an application client may comprise for example a mean
opinion score éMoS). For a video transmission, this may be the average evaluation of the
quality of the video transmission that is performed by the application client for a specific

video transmission, The average evaluation may be calculated over a specific number of

~ frames that is setup by the application layer and/or by the network.

[0075]

The QoE feedback from an application client may also comprise a peak signal to
interference and noise ratio (PSNR). For a video transmission, this PSNR may be
measured at the client and correspond to a measure of the maximum distortion of a
sequence of images received during a video streaming,

[0076]
The QoFE feedback may comprise a worst case MoS and/or a lowest PSNR, for

‘instance between a downlink video streaming calculated at one or more application
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clients and an uplink video streaming calculated at one or more application servers,
[0077]

The learning process further entails monitoring and observing the variations in
QoS parameters.

[0078]

By analyzing the QoE feedback and the observed variations in QoS parameters,
which are provided as inputs, the network can identify (702) the QoS parameter that has
the most significant influence on QoE variation, hereafter referred to as the "QoS
degradation parameter", There are several possible implementations for calculating this
parameter, as outlined below.

[0079]

One approach involves measuring the QoS variables and calculating the gradient
of QoE with respect to the QoS variables. The QoS degradation parameter is determined
by selecting the QoS variable that maximizes the QoE gradient.

[0080]

Another approach utilizes principal component analysis (PCA) to determine the
QoS degradation parameter. By applying PCA to the data, the network can identify the
QoS variable that is closest to the principal component exhibiting the maximum variance
in QoE.

[0081]

A classification-based approach is also viable for obtaining the QoS degradation
parameter. In this method, the network classifies the QoS variables based on their impact
on QoE variations. By analyzing the QoS classes, the network identifies the class that
results in the highest variation in QoE. This approach is particularly efficient when large

amounts of application client feedback are available. .
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[0082]

Regardless of the specific implementation, the calculation of the QoS
degradation parameter is performed individually for each deployed application. This
enables the network to tailor its optimization efforts to the unique characteristics and
requirements of each application, ultimately enhancing the overall QoE.

[0083]

An application sensitivity learning module learns (704) the relationship between
the QoE variation for a particular application and the corresponding QoS degradation
parameter, This relationship, also called “application sensitivity relationship” is
specifically approximated using an exponential parametric model. Different possible
approaches are suitable to perform this approximation.

[0084]

An exemplary iterative approach where the QoS-QoE relationship for a given
application is learnt over a learning period T is described herein for illustration purposes.
[0085]

The time period T may be time-split into K elementary time periods. For each
elementary period k, and for each application, it is possible to learn an instantaneous
sensitivity parameter which represents the sensitivity of QoE for the given application
with respect to QoS degradation within that specific elementary time period.

[0086]

 The calculation of the instantaneous sensitivity parameter may be performed for
instance by using the following relation where the QoS degradation is denoted as Qd and
the QoE variable as Qe.
[0087]

[Math.1]
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_ Qe(k+1)—Qe(k)
Qe(k)(Qd(k+1)—Qd (k))

Bo(k) = (1)
[0088]

5 Once the instantaneous sensitivity parameter is determined, a long-term
estimation of the sensitivity parameter over the learning period may be calculated, This
calculation may for instance involve a smoothing parameter o which can either be
transmitted by the application or selected by the network, based on the deployment
conditions. The calculation of the long-term estimation of the sensitivity parameter may

10 be performed for instance by using the following relation.
[0089]

[Math.2]

Blk) = (1 —a)B(k— 1)+ aBy(k) v (2)

15 [0090]

The sensitivity parameter f may be stored for each of the different applications
deployed in the network, A mapping between the application class indicator that is
transmitted by the application during the application request may also be stored along
with the sensitivity parameter .

20  [0091]

The network performs network resources orchestration based on the learnt QoE

sensitivity with respect to the QoS degradation.
[0092]
Subsequently, the network performs network resources orchestration (706) based

25  onthe learned QoE sensitivity.
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[0093]

The network resources orchestration by the network may include the
orchestration of specific virtual resources (such as network, storage, and processing
resources) to optimize the QoE of the deployed applications. The network's hypervisor
may for instance create virtual machines dedicated to the operation of the applications
and map the virtual resources to the QoS degradation parameters (Qd) determined for
each application as described above. By dynamically re-orchestrating resources based on
the learned sensitivity parameter 5 of a given application showing a particularly high
sensitivity, the network aims to specifically enhance the QoE for this application and to
more generally enhance the overall QoE for all deployed applications.

[0094]

The network resources orchestration by the network may also include the
orchestration of radio resources and the derivation of system parameters to optimize the
QoE of the applications. The Access and Mobility Management Function (AMF) and
Session Management Function (SMF) nodes manage radio and session parameters,
respectively. The_Network Data Analytics Function NWDAF) may learn the sensitivity
parameters and establish a mapping between the radio/session QoS parameters and the
QoS degradation parameter (Qd). This mapping enables the AMF-SMF to identify the
PDU sessions of the applications and to apply PDU session/radio parameter
reconfiguration to maximize QoE based on the sensitivity parameter f learned for each

application.
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[CLAIMS]

[Claim 1] A method for orchestrating resources of a wireless network, the method
being implemented by at least one processing unit (604) and comprising:

a) collecting values of a plurality of quality of service, QoS, parameters and of quality of
experience, QoE feedback, each collected value being identified as relating to an
application,

b) observing variations of the collected values identified as relating to a same given
application,

¢) selecting (702) a QoS degradation parameter which is the QoS parameter which values
have observed variations for the given application that are most correlated with the
observed variations of the QoE feedback for the given application,

d) adjusting (704) an exponential parametric model to approximate a relationship
between the observed variations of the QoE feedback for the given application and the
observed variations of the selected QoS parameter for the given application, and

e) orchestrating (706) resources of the wireless network based on the adjusted
exponential parametric model.

[Claim 2] The method according to claim 1, wherein:

- b), ¢) and d) are repeated for a plurality of applications deployed over the wireless
network to obtain a plurality of adjusted exponential parametric models having a
one-to-one relationship with the plurality of applications, and

- ) comprises orchestrating resources of the wireless network based on each of the
adjusted exponential parametric models.

[Claim 3] The method according to claim 1, wherein the wireless network is a
non-public network.

[Claim 4] The method according to claim 1, wherein the values of QoE feedback
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relating to an application originate from a plurality of client applications of said
application.

[Claim 5] The method according to claim 1, wherein the values of QoE feedback
comprise a mean opinion score and/or a peak signal to interference and noise ratio.
[Claim 6] The method according to claim 1, wherein ) comprises orchestrating
virtual resources comprising network resources, storage resources and/or processing
resources.

[Claim 7] The method according to claim 1, wherein e) comprises orchestrating
radio resources.

[Claim 8] The method according to claim 1, wherein ¢) comprises:

- determining, for each QoS parameter which values have been collected, a gradient of
the collected values of QoE feedback with respect to the collected values of said QoS
parameter, and

- selecting, as the QoS degradation parameter, the QoS parameter for which the highest
gradient has been thusly determined.

[Claim 9] The method according to claim 1, wherein ¢) comprises:

- running a principal component analysis mechanism to determine a principal component
showing a maximum variance with respect to the collected quality of experience
feedback; and

- selecting, as the QoS degradation parameter, the QoS parameter which collected values
are closest to said principal component.

[Claim 10] The method according to claim 1, wherein c) comprises:

- classifying the QoS parameters into classes with respect to the observed variations of
QoE, and

- selecting, as the QoS degradation parameter, the class for which the greatest variation of
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the QoE feedback is observed.

[Claim 11] A system for orchestrating resources of a wireless network, the system
comprising at least one processing unit (604) configured to:

a) collect values of a plurality of quality of service, QoS, parameters and of quality of
expefience, QoE, feedback, each collected value being identified as relating to an
application,

b) observe variations of the collected values identified as relating to a same given
application,

¢) select (702) a QoS degradation parameter which is the QoS parameter which values
have observed variations for the given application that are most correlated with the
observed variations of the QoE feedback for the given application,

d) adjust (704) an exponential parametric model to approximate a relationship between
the observed variations of the QoE feedback for the given application and the observed
variations of the selected QoS parameter for the given application, and

e) orchestrate (706) resources of the wireless network based on the adjustéd exponential
parametric model,

[Claim 12] A non-transitory storage medium storing instructions of a computer
program which, when executed by a processing unit, cause the processing unit to carry

out the method of any one of claims 1 to 10,
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