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METHOD AND APPARATUS FOR
CONFIGURING AND REPORTING QOE IN
WIRELESS COMMUNICATION SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application is based on and claims priority
under 35 U.S.C. § 119(a) of a Korean patent application
number 10-2023-0000279, filed on Jan. 2, 2023, in the
Korean Intellectual Property Office, the disclosure of which
is incorporated by reference herein in its entirety.

BACKGROUND

1. Field

[0002] The disclosure relates to the field of communica-
tions and to the operations of user equipments (UEs) and
base stations. More particularly, the disclosure relates to a
method for configuring and reporting quality of experience
(QoE) to a UE with dual connectivity configured, and a UE,
base station, and communication system related thereto.

2. Description of Related Art

[0003] 5th generation (5G) mobile communication tech-
nologies define broad frequency bands such that high trans-
mission rates and new services are possible, and can be
implemented in “sub 6 gigahertz (GHz)” bands such as 3.5
GHz, and in “above 6 GHZ” bands, referred to as millimeter
wave (mm Wave), including 28 GHz and 39 GHz. In
addition, it has been considered to implement 6th generation
(6G) mobile communication technologies (referred to as
beyond 5G systems) in terahertz (TH) bands (e.g., 95 GHz
to 3THz bands) in order to accomplish transmission rates
fifty times faster than 5G mobile communication technolo-
gies and ultra-low latencies one-tenth of 5G mobile com-
munication technologies.

[0004] Since the initial development of 5G mobile com-
munication technologies, in order to support services and to
satisfy performance requirements in connection with
enhanced mobile broadband (eMBB), ultra reliable low
latency communications (URLLC), and massive machine-
type communications (mMTC), there has been ongoing
standardization regarding beamforming and massive mul-
tiple input multiple output (MIMO) for mitigating radio-
wave path loss and increasing radio-wave transmission
distances in mmWave, supporting numerologies (e.g., oper-
ating multiple subcarrier spacings (SCSs)) for efficiently
utilizing mmWave resources and dynamic operation of slot
formats, initial access technologies for supporting multi-
beam transmission and broadbands, definition and operation
of a bandwidth part (BWP), new channel coding methods
such as a low density parity check (LDPC) code for large
amount of data transmission and a polar code for highly
reliable transmission of control information, layer 2 (L2)
pre-processing, and network slicing for providing a dedi-
cated network specialized to a specific service.

[0005] There are also ongoing discussions regarding
improvement and performance enhancement of initial 5G
mobile communication technologies in view of services to
be supported by newer 5G mobile communication technolo-
gies, such as physical layer standardization regarding tech-
nologies such as vehicle-to-everything (V2X) for aiding
driving determination by autonomous vehicles based on
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information regarding positions and states of vehicles trans-
mitted by the vehicles and for enhancing user convenience,
new radio unlicensed (NR-U) aimed at system operations
conforming to various regulation-related requirements in
unlicensed bands, new radio (NR) user equipment (UE)
power saving, a non-terrestrial network (NTN), which is
UE-satellite direct communication for providing coverage in
an area in which communication with terrestrial networks is
unavailable, and positioning.

[0006] There is also ongoing standardization in air inter-
face architecture/protocol regarding technologies such as
industrial Internet of things (IOT) for supporting new ser-
vices through interworking and convergence with other
industries, integrated access and backhaul (IAB) for provid-
ing a node for network service area expansion by supporting
a wireless backhaul link and an access link in an integrated
manner, mobility enhancement including conditional han-
dover and dual active protocol stack (DAPS) handover, and
two-step random access for simplifying random access
procedures (2-step random access channel (RACH) for NR).

[0007] There is also ongoing standardization in system
architecture/service regarding a 5G baseline architecture
(e.g., service based architecture or service based interface)
for combining network functions virtualization (NFV) and
software-defined networking (SDN) technologies, and
mobile edge computing (MEC) for receiving services based
on UE positions.

[0008] As 5G mobile communication systems are com-
mercialized, the number of devices that that will be con-
nected to communication networks is expected to exponen-
tially increase, and it is accordingly expected that enhanced
functions and performances of 5G mobile communication
systems and integrated operations of connected devices will
be necessary. To this end, new research is scheduled in
connection with extended Reality (XR) for efficiently sup-
porting augmented reality (AR), virtual reality (VR), mixed
reality (MR), etc., 5G performance improvement and com-
plexity reduction by utilizing artificial intelligence (Al) and
machine learning (ML), Al service support, metaverse ser-
vice support, and drone communication.

[0009] In addition, the development of such a 5G mobile
communication system includes a new waveform, full
dimensional MIMO (FD-MIMO), array antennas for guar-
anteeing coverage in the THz band of 6G mobile commu-
nication technology, multi-antenna transmission technolo-
gies such as large scale antennas, metamaterial-based lenses
and antennas to improve coverage of terahertz band signals,
high-dimensional spatial multiplexing technology using
orbital angular momentum (OAM), reconfigurable intelli-
gent surface (RIS) technology, as well as full duplex tech-
nology to improve frequency efficiency and system network
of 6G mobile communication technology, satellite. Addi-
tionally, AI may be utilized from the design stage and
end-to-end development of Al-based communication tech-
nology that realizes system optimization by internalizing
Al-supported functions and next-generation distributed
computing technology that realizes complex services
beyond the limits of terminal computing capabilities by
utilizing ultra-high-performance communication and com-
puting resources could be the basis for.

[0010] The above information is presented as background
information only to assist with an understanding of the
disclosure. No determination has been made, and no asser-
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tion is made, as to whether any of the above might be
applicable as prior art with regard to the disclosure.

SUMMARY

[0011] Aspects of the disclosure are to address at least the
above-mentioned problems and/or disadvantages and to
provide at least the advantages described below. Accord-
ingly, an aspect of the disclosure is to provide an apparatus
and method that may effectively provide services in a
wireless communication system.

[0012] Another aspect of the disclosure is to provide an
apparatus and method that may effectively provide services
in a wireless communication system.

[0013] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent from
the description, or may be learned by practice of the pre-
sented embodiments.

[0014] In accordance with an aspect of the disclosure, a
method performed by a secondary node (SN) in a wireless
communication system is provided. The method includes
transmitting, to a user equipment (UE), first configuration
information associated with a quality of experience (QoE)
measurement, the first configuration information including
an indicator indicating whether a segmentation of a report of
the QoE measurement on a signaling radio bearer (SRB)
associated with the report of the QoE measurement to the SN
is allowed, and receiving, from the UE, the report of the QoE
measurement based on the indicator.

[0015] In accordance with another aspect of the disclo-
sure, a method performed by a user equipment (UE) in a
wireless communication system is provided. The method
includes receiving, from a master node (MN) or a second
node (SN), first configuration information associated with
quality of experience (QoE) measurement, the first configu-
ration information including an indicator indicating whether
a segmentation of a report of the QoE measurement on a
signaling radio bearer (SRB) associated with the report of
the QoE measurement to the SN is allowed, identifying, by
the UE, an SRB for transmitting the report of the QoE
measurement to the SN among at least one SRB, and
transmitting, to the SN on the identified SRB, the report of
the QoE measurement based on the indicator.

[0016] In accordance with another aspect of the disclo-
sure, a secondary node (SN) in a wireless communication
system is provided. The SN includes a transceiver, a con-
troller coupled with the transceiver and configured to: trans-
mit, to a user equipment (UE), first configuration informa-
tion associated with a quality of experience (QoE)
measurement, the first configuration information including
an indicator indicating whether a segmentation of a report of
the QoE measurement on a signaling radio bearer (SRB)
associated with the report of the QoE measurement to the SN
is allowed, and receive, from the UE, the report of the QoE
measurement based on the indicator.

[0017] In accordance with another aspect of the disclo-
sure, a user equipment (UE) in a wireless communication
system is provided. The UE includes a transceiver, a con-
troller coupled with the transceiver and configured to:
receive, from a master node (MN) or a second node (SN),
first configuration information associated with a quality of
experience (QoE) measurement, the first configuration infor-
mation including an indicator indicating whether a segmen-
tation of a report of the QoE measurement on a signaling
radio bearer (SRB) associated with the report of the QoE
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measurement to the SN is allowed, identify an SRB for
transmitting the report of the QoE measurement to the SN
among at least one SRB, and transmit, to the SN on the
identified SRB, the report of the QoE measurement based on
the indicator.

[0018] Other aspects, advantages, and salient features of
the disclosure will become apparent to those skilled in the art
from the following detailed description, which, taken in
conjunction with the annexed drawings, discloses various
embodiments of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The above and other aspects, features, and advan-
tages of certain embodiments of the disclosure will be more
apparent from the following description taken in conjunction
with the accompanying drawings, in which:

[0020] FIG. 1A is a diagram illustrating a structure of an
LTE system according to an embodiment of the disclosure;
[0021] FIG. 1B is a diagram illustrating a radio protocol
structure in an LTE system according to an embodiment of
the disclosure;

[0022] FIG. 1C is a diagram illustrating the structure of a
next-generation mobile communication system according to
an embodiment of the disclosure;

[0023] FIG. 1D is a diagram illustrating a radio protocol
structure of a next-generation mobile communication sys-
tem according to an embodiment of the disclosure;

[0024] FIG. 1E is a flowchart illustrating a procedure for
configuring/reporting signaling-based QoE measurement
according to an embodiment of the disclosure;

[0025] FIG. 1F is a flowchart illustrating a procedure for
configuring/reporting management-based QoE measure-
ment according to an embodiment of the disclosure;
[0026] FIG. 1G is a diagram illustrating an entire flow-
chart of configuring NE-DC or NR-DC to a UE according to
an embodiment of the disclosure;

[0027] FIG. 1H is a flowchart illustrating a procedure in
which a UE configured with NR-DC or NE-DC reports QoE
measurement results to a base station based on QoE mea-
surement configurations according to an embodiment of the
disclosure;

[0028] FIG. 1I is a flowchart illustrating a procedure in
which a UE configured with NR-DC or NE-DC reports QoE
measurement results to a base station based on QoE mea-
surement configurations according to an embodiment of the
disclosure;

[0029] FIG. 1] is a flowchart illustrating a procedure in
which a UE configured with NR-DC or NE-DC reports QoE
measurement results to a base station based on QoE mea-
surement configurations depending on whether pauseRe-
porting is configured according to an embodiment of the
disclosure;

[0030] FIG. 1K is a flowchart illustrating a procedure in
which a UE configured with NR-DC or NE-DC reports QoE
measurement results to a base station based on QoE mea-
surement configurations depending on whether pauseRe-
porting is configured according to an embodiment of the
disclosure;

[0031] FIG. 1L is a flowchart illustrating a procedure in
which a UE configured with NR-DC or NE-DC reports QoE
measurement results to a base station based on QoE mea-
surement configurations depending on whether RRC mes-
sage splitting is configured according to an embodiment of
the disclosure;
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[0032] FIG. 1M is a flowchart illustrating a procedure in
which a UE configured with NR-DC or NE-DC reports QoE
measurement results to a base station based on QoE mea-
surement configurations depending on whether RRC mes-
sage splitting is configured according to an embodiment of
the disclosure;

[0033] FIG. 1IN is a block diagram illustrating a configu-
ration of a UE according to an embodiment of the disclosure;
and

[0034] FIG. 10 is a block diagram illustrating a configu-
ration of an NR base station according to an embodiment of
the disclosure.

[0035] Throughout the drawings, it should be noted that
like reference numbers are used to depict the same or similar
elements, features, and structures.

DETAILED DESCRIPTION

[0036] The following description with reference to the
accompanying drawings is provided to assist in a compre-
hensive understanding of various embodiments of the dis-
closure as defined by the claims and their equivalents. It
includes various specific details to assist in that understand-
ing but these are to be regarded as merely exemplary.
Accordingly, those of ordinary skill in the art will recognize
that various changes and modifications of the various
embodiments described herein can be made without depart-
ing from the scope and spirit of the disclosure. In addition,
descriptions of well-known functions and constructions may
be omitted for clarity and conciseness.

[0037] The terms and words used in the following descrip-
tion and claims are not limited to the bibliographical mean-
ings, but, are merely used by the inventor to enable a clear
and consistent understanding of the disclosure. Accordingly,
it should be apparent to those skilled in the art that the
following description of various embodiments of the disclo-
sure is provided for illustration purpose only and not for the
purpose of limiting the disclosure as defined by the
appended claims and their equivalents.

[0038] It is to be understood that the singular forms “a,”
“an,” and “the” include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference to “a
component surface” includes reference to one or more of
such surfaces.

[0039] For the same reason, some components in the
attached drawings are exaggerated, omitted, or schemati-
cally shown. Additionally, the size of each component does
not entirely reflect its actual size. In each drawing, identical
or corresponding components are assigned the same refer-
ence numbers.

[0040] The advantages and features of the disclosure and
methods for achieving them will become clear by referring
to the embodiments described in detail below along with the
accompanying drawings. However, the disclosure is not
limited to the embodiments disclosed below and may be
implemented in various different forms, and only the
embodiments are intended to ensure that the disclosure is
complete, and those skilled in the art It is provided to fully
inform the scope of the disclosure, and the disclosure is
defined only by the scope of the claims. Like reference
numerals refer to like elements throughout the disclosure.
[0041] At this time, it will be understood that each block
of the processing flow diagrams and combinations of the
flow diagram diagrams can be performed by computer
program instructions. These computer program instructions
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can be mounted on a processor of a general-purpose com-
puter, special-purpose computer, or other programmable
data processing equipment, so that the instructions per-
formed through the processor of the computer or other
programmable data processing equipment are described in
the flow chart block(s). It creates the means to perform
functions. These computer program instructions may also be
stored in computer-usable or computer-readable memory
that can be directed to a computer or other programmable
data processing equipment to implement a function in a
particular manner, so that the computer-usable or computer-
readable memory It is also possible to produce manufactured
items containing instruction means that perform the func-
tions described in the flowchart block(s). Computer program
instructions can also be mounted on a computer or other
programmable data processing equipment, so that a series of
operational steps are performed on the computer or other
programmable data processing equipment to create a process
that is executed by the computer, thereby generating a
process that is executed by the computer or other program-
mable data processing equipment. Instructions that perform
processing equipment may also provide steps for executing
the functions described in the flow diagram block(s).

[0042] Additionally, each block may represent a module,
segment, or portion of code that includes one or more
executable instructions for executing specified logical func-
tion(s). Additionally, it should be noted that in some alter-
native execution examples it is possible for the functions
mentioned in the blocks to occur out of order. For example,
it is possible for two blocks shown in succession to be
performed substantially simultaneously, or it is possible for
the blocks to be performed in reverse order depending on the
corresponding function.

[0043] At this time, the term ‘~unit’ used in this embodi-
ment refers to software or hardware components such as
Field Programmable Gate Array (FPGA) or Application
Specific Integrated Circuit (ASIC), and ‘~unit’ performs
certain roles. do. However, ‘~part’ is not limited to software
or hardware. The ‘~ part’ may be configured to reside in an
addressable storage medium and may be configured to
reproduce on one or more processors. Therefore, as an
example, ‘~ part’ refers to components such as software
components, object-oriented software components, class
components, and task components, processes, functions,
properties, and procedures, subroutines, segments of pro-
gram code, drivers, firmware, microcode, circuitry, data,
databases, data structures, tables, arrays, and variables. The
functions provided within the components and ‘parts’ may
be combined into a smaller number of components and
‘parts’ or may be further separated into additional compo-
nents and ‘parts’. Additionally, components and ‘parts’ may
be implemented to regenerate one or more central process-
ing units (CPUs) within a device or a secure multimedia
card. Additionally, in the embodiment, ‘~ part’ may include
one or more processors. In the following description of the
disclosure, if it is determined that a detailed description of
a related known function or configuration may unnecessarily
obscure the gist of the disclosure, The detailed explanation
will be omitted. Hereinafter, embodiments of the disclosure
will be described with reference to the attached drawings.

[0044] Terms used in the following description to identify
a connection node, a term referring to network entities, a
term referring to messages, a term referring to an interface
between network objects, and a term referring to various
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types of identification information. The following are
examples for convenience of explanation. Accordingly, the
disclosure is not limited to the terms described below, and
other terms referring to objects having equivalent technical
meaning may be used.

[0045] For convenience of description below, the disclo-
sure uses terms and names defined in the 3rd Generation
Partnership Project Long Term Evolution (3GPP LTE) stan-
dard. However, the disclosure is not limited by the above
terms and names, and can be equally applied to systems
complying with other standards. In the disclosure, evolved
Node B (eNB) may be used interchangeably with gNB for
convenience of explanation. That is, a base station described
as an eNB may represent a gNB.

[0046] For convenience of description below, the disclo-
sure uses terms and names defined in the 3rd Generation
Partnership Project (3GPP) Long Term Evolution (LTE)
standard. However, the disclosure is not limited by the above
terms and names, and can be equally applied to systems
complying with other standards. In this disclosure, eNB may
be used interchangeably with gNB for convenience of
explanation. That is, a base station described as an eNB may
represent a gNB.

[0047] Hereinafter, the base station is the entity that per-
forms resource allocation for the terminal and may be at
least one of gNode B, eNode B, Node B, Base Station (BS),
wireless access unit, base station controller, or node on the
network. A terminal may include a User Equipment (UE),
Mobile Station (MS), a cellular phone, a smartphone, a
computer, or a multimedia system capable of performing
communication functions. Of course, it is not limited to the
above examples.

[0048] In particular, the disclosure is applicable to 3GPP
NR (5th generation mobile communication standard). In
addition, this disclosure provides intelligent services (e.g.,
smart home, smart building, smart city, smart car or con-
nected car, healthcare, digital education, retail, security and
safety-related services) based on 5G communication tech-
nology and loT-related technology. etc.) can be applied. In
this disclosure, eNB may be used interchangeably with gNB
for convenience of explanation. That is, a base station
described as an eNB may represent a gNB. Additionally, the
term terminal can refer to mobile phones, NB-IOT devices,
sensors, as well as other wireless communication devices.

[0049] Wireless communication systems have moved
away from providing early voice-oriented services to, for
example, 3GPP’s High Speed Packet Access (HSPA), Long
Term Evolution (LTE) or Evolved Universal Terrestrial
Radio Access (E-UTRA), and LTE-Advanced. Broadband
wireless that provides high-speed, high-quality packet data
services such as communication standards such as (LTE-A),
LTE-Pro, 3GPP2’s High Rate Packet Data (HRPD), Ultra
Mobile Broadband (UMB), and Institute of Electrical and
Electronics Engineer’s (IEEE’s) 802.16e. It is evolving into
a communication system.

[0050] As a representative example of a broadband wire-
less communication system, the LTE system uses Orthogo-
nal Frequency Division Multiplexing (OFDM) in the down-
link (DL), and Single Carrier Frequency Division Multiple
Access (SC-FDMA) in the uplink (UL).) method is adopted.
Uplink refers to a wireless link in which a terminal (UE;
User Equipment or MS; Mobile Station) transmits data or
control signals to a base station (eNode B or BS; Base
Station), and downlink refers to a wireless link in which the
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base station transmits data or control signals to the terminal.
It refers to a wireless link that transmits signals. The multiple
access method described above differentiates each user’s
data or control information by allocating and operating the
time-frequency resources to carry data or control informa-
tion for each user so that they do not overlap, that is,
orthogonality is established.

[0051] As a future communication system after LTE, that
is, the 5G communication system must be able to freely
reflect the various requirements of users and service pro-
viders, so services that simultaneously satisfy various
requirements must be supported. Services considered for the
5G communication system include Enhanced Mobile Broad-
Band (eMBB), massive Machine Type Communication
(mMTC), and Ultra Reliability Low Latency Communica-
tion (URLLC).

[0052] According to one embodiment, eMBB may aim to
provide more improved data transmission rates than those
supported by existing LTE, LTE-A, or LTE-Pro. For
example, in a 5G communication system, eMBB must be
able to provide a peak data rate of 20 Gbps in the downlink
and 10 Gbps in the uplink from the perspective of one base
station. In addition, the 5G communication system may need
to provide the maximum transmission rate and at the same
time provide an increased user perceived data rate. In order
to meet these requirements, the 5G communication system
may require improvements in various transmission and
reception technologies, including more advanced multi-
antenna (MIMO; Multi Input Multi Output) transmission
technology. In addition, while the current LTE transmits
signals using a maximum of 20 MHz transmission band-
width in the 2 GHz band, the 5G communication system
uses a frequency bandwidth wider than 20 MHz in the 3 to
6 GHz or above 6 GHz frequency band, meeting the
requirements of the 5G communication system. Data trans-
fer speed can be satisfied.

[0053] At the same time, mMTC is being considered to
support application services such as Internet of Things (I10T)
in 5G communication systems. In order to efficiently provide
the Internet of Things, mMTC may require support for
access to a large number of terminals within a cell, improved
coverage of terminals, improved battery time, and reduced
terminal costs. Since the Internet of Things provides com-
munication functions by attaching various sensors and vari-
ous devices, it must be able to support a large number of
terminals (for example, 1,000,000 terminals/km?2) within a
cell. Additionally, due to the nature of the service, terminals
supporting mMTC are likely to be located in shadow areas
that cannot be covered by cells, such as the basement of a
building, so wider coverage may be required compared to
other services provided by the 5G communication system.
Terminals that support mMTC must be composed of low-
cost terminals, and since it is difficult to frequently replace
the terminal’s battery, a very long battery life time, such as
10 to 15 years, may be required.

[0054] Lastly, in the case of URLLC, it is a cellular-based
wireless communication service used for specific purposes
(mission-critical), such as remote control of robots or
machinery, industrial automation, It can be used for services
such as unmanned aerial vehicles, remote health care, and
emergency alerts. Therefore, the communication provided
by URLLC may need to provide very low latency (ultra-low
latency) and very high reliability (ultra-reliability). For
example, a service supporting URLLC must satisty an air
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interface latency of less than 0.5 milliseconds and may have
a packet error rate of less than 10-5. Therefore, for services
supporting URLLC, the 5G system must provide a smaller
Transmit Time Interval (TTI) than other services, and at the
same time, a design that requires allocating wide resources
in the frequency band to ensure the reliability of the com-
munication link may be required.

[0055] Hereafter, the operating principle of the disclosure
will be described in detail with reference to the attached
drawings. In explaining the disclosure below, if a detailed
description of a related known function or configuration is
determined to unnecessarily obscure the gist of the disclo-
sure, the detailed description will be omitted. In addition, the
terms described below are terms defined in consideration of
the functions in the disclosure, and may vary depending on
the intention or custom of the user or operator. Therefore, the
definition should be made based on the contents throughout
this disclosure.

[0056] For the same reason, some components in the
attached drawings are exaggerated, omitted, or schemati-
cally shown. Additionally, the size of each component does
not entirely reflect its actual size. In each drawing, identical
or corresponding components are assigned the same refer-
ence numbers.

[0057] The advantages and features of the disclosure and
methods for achieving them will become clear by referring
to the embodiments described in detail below along with the
accompanying drawings. However, the disclosure is not
limited to the embodiments disclosed below and may be
implemented in various different forms, and only the
embodiments are intended to ensure that the disclosure is
complete, and those skilled in the art It is provided to fully
inform the scope of the disclosure, and the disclosure is
defined only by the scope of the claims. Like reference
numerals refer to like elements throughout the disclosure.
[0058] It should be appreciated that the blocks in each
flowchart and combinations of the flowcharts may be per-
formed by one or more computer programs which include
instructions. The entirety of the one or more computer
programs may be stored in a single memory or the one or
more computer programs may be divided with different
portions stored in different multiple memories.

[0059] Any of the functions or operations described herein
can be processed by one processor or a combination of
processors. The one processor or the combination of pro-
cessors is circuitry performing processing and includes
circuitry like an application processor (AP, e.g. a central
processing unit (CPU)), a communication processor (CP,
e.g., a modem), a graphics processing unit (GPU), a neural
processing unit (NPU) (e.g., an artificial intelligence (Al)
chip), a wireless fidelity (Wi-Fi) chip, a Bluetooth® chip, a
global positioning system (GPS) chip, a near field commu-
nication (NFC) chip, connectivity chips, a sensor controller,
a touch controller, a finger-print sensor controller, a display
drive integrated circuit (IC), an audio CODEC chip, a
universal serial bus (USB) controller, a camera controller, an
image processing integrated circuit (IC), a microprocessor
unit (MPU), a system on chip (SoC), an integrated circuit
(IC), or the like.

[0060] FIG. 1A is a diagram illustrating a structure of an
LTE system according to an embodiment of the disclosure.
[0061] Referring to FIG. 1A, as illustrated, a radio access
network of the LTE system consists of a next-generation
base station (hereinafter, evolved Node B (ENB), Node B or
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base station) 1a-05, 1a-10, 14-15, and 1a-20, a mobility
management entity (MME) 1a-25, and a serving-gateway
(S-GW) 14-30. A user equipment (UE) (hereinafter, UE or
terminal) 1a-35 accesses an external network through the
ENBs 1a¢-05 to 1¢-20 and the S-GW 1a-30.

[0062] In FIG. 1A, the ENBs 1a-05 to 14-20 corresponds
to the existing Node B of a universal mobile telecommuni-
cation system (UMTS) system. The ENBs are connected to
the UE 1a-35 through a radio channel and perform a more
complex role than the existing Node B. In the LTE system,
because all user traffic, including real-time services such as
Voice over IP (VOIP) through Internet protocol, may be
serviced through shared channels, a device for scheduling by
collecting state information such as buffer state of the UEs,
available transmission power state, channel state, etc. may
be required, and the ENBs 1a-05 to 1a-20 are responsible for
this. One ENB may typically control multiple cells. For
example, in order to implement a transmission rate of 100
Mbps, the LTE system may use, for example, orthogonal
frequency division multiplexing (hereinafter, referred to as
OFDM) in a 20 MHz bandwidth as a radio access technol-
ogy. Of course, the technologies not limited to the above
examples. In addition, the ENBs 14-05 to 1a-20 may apply
an adaptive modulation & coding (hereinafter, referred to as
AMC) scheme determining a modulation scheme and a
channel coding rate based on the channel state of the UE.
The serving gateway (S-GW) 1a-30 is a device that provides
a data bearer, and generates or removes the data bearer under
the control of the MME 1a-25. The mobility management
entity (MME) is a device in charge of various control
functions as well as a mobility management function for the
UE, and connected to a plurality of base stations.

[0063] FIG. 1B is a diagram illustrating a radio protocol
structure in an LTE system according to an embodiment of
the disclosure.

[0064] Referring to FIG. 1B, the radio protocol of the LTE
system may include a packet data convergence protocol
(PDCP) 15-05 and 156-40, a radio link control (RLC) 15-10
and 15-35, and a medium access control (MAC) 15-15 and
15-30 in the UE and ENB, respectively. The packet data
convergence protocol (PDCP) 16-05 and 15-40 may be
responsible for operations of IP header compression/decom-
pression, etc. Main functions of the PDCP are summarized
as follows. Of course, it is not limited to the examples below.

[0065] Header compression and decompression: robust

header compression (ROHC) only

[0066]

[0067] In-sequence delivery of upper layer PDUs at
PDCP re-establishment procedure for RLC AM

[0068] For split bearers in DC (only support for RLC
AM): PDCP PDU routing for transmission and PDCP
PDU reordering for reception

[0069] Duplicate detection of lower layer SDUs at
PDCP re-establishment procedure for RLC AM

[0070] Retransmission of PDCP SDUs at handover and,
for split bearers in DC, of PDCP PDUs at PDCP
data-recovery procedure, for RLC AM

Transfer of user data

[0071] Ciphering and deciphering
[0072] Timer-based SDU discard in uplink
[0073] The radio link control (hereinafter, referred to as

RLC) 15-10 and 16-35 may perform the ARQ operation and
the like by reconfiguring a PDCP packet data unit (PDU) to
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an appropriate size. Main functions of the RL.C are summa-
rized below. Of course, it is not limited to the examples
below.
[0074] Transfer of upper layer PDUs
[0075] Error correction through ARQ (only for
acknowledge mode (AM) data transfer)
[0076] Concatenation, segmentation and reassembly of
RLC SDUs (only for UM and AM data transfer)
[0077] Re-segmentation of RLLC data PDUs (only for
AM data transfer)
[0078] Reordering of RL.C data PDUs (only for UM and
AM data transfer)

[0079] Duplicate detection (only for UM and AM data
transfer)

[0080] Protocol error detection (only for AM data trans-
fer)

[0081] RLC SDU discard (only for UM and AM data
transfer)

[0082] RLC re-establishment

[0083] The MACs 156-15 and 15-30 may be connected to

several RLC layers configured in one UE, and perform
operations of multiplexing RL.C PDUs into MAC PDUs and
demultiplexing RL.LC PDUs from MAC PDUs. Main func-
tions of the MAC are summarized as follows. Of course, it
is not limited to the examples below.

[0084] Mapping between logical channels and transport
channels
[0085] Multiplexing/demultiplexing of MAC SDUs

belonging to one or different logical channels into/from
transport blocks (TB) delivered to/from the physical
layer on transport channels

[0086] Scheduling information reporting

[0087] Error correction through HARQ

[0088] Priority handling between logical channels of
one UE

[0089] Priority handling between UEs by means of

dynamic scheduling

[0090] MBMS service identification
[0091] Transport format selection
[0092] Padding
[0093] The physical layers 15-20 and 15-25 channel-code

and modulate upper layer data, make OFDM symbols and
transmit the OFDM symbols through a radio channel, or
demodulate and channel-decode the OFDM symbols
received through the radio channel and transmit them to
upper layers. Of course, operations are not limited to the
above examples.

[0094] FIG. 1C is a diagram illustrating a structure of a
next-generation mobile communication system according to
an embodiment of the disclosure.

[0095] Referring to FIG. 1C, as illustrated, a radio access
network of the wireless communication system (hereinafter,
next-generation mobile communication system, NR or 5G)
may be composed of a next-generation base station (e.g., a
new radio (NR) node B, hereinafter, NR gNB or NR base
station) 1¢-10 and a new radio core network (NR CN) 1¢-05.
A new radio (NR) user equipment (hereinafter, NR UE or
terminal) 1¢-15 may access an external network through the
NR gNB 1¢-10 and the NR CN 1¢-05.

[0096] In FIG. 1C, the NR gNB 1¢-10 may correspond to
an evolved Node B (eNB) of the existing LTE system. The
NR gNB may be connected to the NR UE 1¢-15 through a
radio channel and may provide a service superior to that of
the existing Node B. In the next-generation mobile commu-
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nication system, because all user traffic is serviced through
the shared channel, a device for scheduling by collecting
state information such as a buffer state of the UEs, an
available transmission power state, a channel state, etc. may
be required, and the NR gNB 1¢-10 may be responsible for
this. One NR gNB may usually control multiple cells.
[0097] According to an embodiment of the disclosure, the
next-generation mobile communication system may have a
bandwidth greater than or equal to the existing maximum
bandwidth to implement ultra-high-speed data transmission
compared with current LTE, and use additional beamform-
ing technology by using orthogonal frequency division
multiplexing (hereinafter, referred to as OFDM) as a radio
access technology. In addition, according to an embodiment
of'the disclosure, the NR gNB(1¢-10) may apply an adaptive
modulation & coding (hereinafter, referred to as AMC)
scheme for determining a modulation scheme and a channel
coding rate according to the channel state of the UE. The NR
CN 1¢-05 may perform functions such as mobility support,
bearer configuration, QoS configuration, and the like. The
NR CN 1¢-05 is a device in charge of various control
functions as well as a mobility management function for the
UE, and may be connected to a plurality of base stations. In
addition, the next-generation mobile communication system
may be linked with the existing L.TE system, and the NR CN
may be connected to an MME 1¢-25 through a network
interface. The MME may be connected to an existing base
station eNB 1¢-30.

[0098] FIG. 1D is a diagram illustrating a radio protocol
structure of a next-generation mobile communication sys-
tem according to an embodiment of the disclosure.

[0099] Referring to FIG. 1D, the radio protocol of the
next-generation mobile communication system may include
an NR service data adaptation protocol (SDAP) 14-01 and
1d-45, NR packet data convergence protocol (PDCP) 1d-05
and 14-40, NR radio link control (RLC) 14-10 and 1d-35,
and NR medium access control (MAC) 1d-15 and 14-30 in
a UE and an NR base station, respectively.

[0100] According to an embodiment of the disclosure,
main functions of the NR SDAP 14-01 and 14-45 may
include some of the following functions. Of course, it is not
limited to the examples below.

[0101]

[0102] Mapping between a QoS flow and a DRB for
both DL and UL

Transfer of user plane data

[0103] Marking QoS flow ID in both DL and UL
packets
[0104] Reflective QoS flow to DRB mapping for the UL

SDAP PDUS

[0105] With respect to the SDAP layer, the UE may be
configured with a radio resource control (RRC) message
whether to use a SDAP layer header or the function of the
SDAP layer for each PDCP layer, for each bearer, or for each
logical channel. When the SDAP header is configured, an
NAS QoS reflected configuration 1a-bit indicator (NAS
reflective QoS) and an AS QOS reflected configuration
la-bit indicator (AS reflective QoS) of the SDAP header
may instruct the UE to update or reconfigure mapping
information for uplink and downlink QoS flows and data
bearers. The SDAP header may include QoS flow ID infor-
mation indicating the QoS. The QoS information may be
used as data processing priority, scheduling information, etc.
to support a smooth service.
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[0106] According to an embodiment of the disclosure,
main functions of the NR PDCP 14-05 and 14-40 may
include some of the following functions. Of course, it is not
limited to the examples below.

[0107] Header compression and decompression (ROHC
only)

[0108] Transfer of user data
[0109] In-sequence delivery of upper layer PDUs
[0110] Out-of-sequence delivery of upper layer PDUs
[0111] PDCP PDU reordering for reception
[0112] Duplicate detection of lower layer SDUs
[0113] Retransmission of PDCP SDUs
[0114] Ciphering and deciphering
[0115] Timer-based SDU discard in uplink

[0116] According to an embodiment of the disclosure, the

reordering function of the NR PDCP may refer to a function
of reordering PDCP PDUs received from a lower layer in
order based on a PDCP sequence number (SN). the reorder-
ing function of the NR PDCP may include at least one of a
function to transmit data to the upper layer in the rearranged
order, a function to directly transmit data without consider-
ing the order, a function to record lost PDCP PDUs by
rearranging the order, a function to report the state of lost
PDCP PDUs to the transmitting side, and a function to
request retransmission for lost PDCP PDUs.

[0117] According to an embodiment of the disclosure,
main functions of the NR RLC 1d-10 and 14-35 may include
some of the following functions. Of course, it is not limited
to the examples below.

[0118] Transfer of upper layer PDUs

[0119] In-sequence delivery of upper layer PDUs
[0120] Out-of-sequence delivery of upper layer PDUs
[0121] Error Correction through ARQ

[0122] Concatenation, segmentation and reassembly of

RLC SDUs

[0123] Re-segmentation of RL.C data PDUs
[0124] Reordering of RLLC data PDUs
[0125] Duplicate detection
[0126] Protocol error detection
[0127] RLC SDU discard
[0128] RLC re-establishment
[0129] According to an embodiment of the disclosure, the

in-sequence delivery of the NR RL.C may refer to a function
of sequentially delivering R[.C SDUs received from a lower
layer to an upper layer. The in-sequence delivery may
include at least one of a function to reassemble and deliver
divided RLC SDUs in a case where originally one RLC SDU
is divided into several RLC SDUs and received, a function
to rearrange received RLLC PDUs based on RLC sequence
number (SN) or PDCP sequence number (SN), a function to
reorder and record lost RLC PDUs, a function to report the
state of lost RLC PDUs to the transmitting side, a function
to request retransmission of lost RLC PDUs, a function of
sequentially delivering only the RL.C SDUs before the lost
RLC SDU to the upper layer when there is a missing RL.C
SDU, a function of sequentially delivering all RLC SDUs
received before the timer starts to the upper layer if a
predetermined timer has expired even if there is a lost RLC
SDU, or a function of sequentially delivering all RLC SDUs
received so far to the upper layer if a predetermined timer
has expired even if there is a lost RLC SDU.

[0130] In addition, according to an embodiment of the
disclosure, the NR RLC 14-10 and 14-35 may process RL.C
PDUs in the order they are received (regardless of the order
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of serial numbers and sequence numbers, in the order of
arrival) to deliver the RLC PDUs to the PDCP device out of
order (out-of-sequence delivery), and in the case of seg-
ments, the NR RLC 1d-10 and 1d-35 may receive segments
stored in the buffer or to be received later, reconstruct the
segments into one complete RLC PDU, and process and
transmit the same to the PDCP device. The NR RLC 14-10
and 14-35 may not include a concatenation function, and
may perform the concatenation function in the NR MAC
layer or replace the concatenation function with a multi-
plexing function of the NR MAC layer. Of course, functions
are not limited to the above examples.

[0131] The out-of-sequence delivery of the NR RLC
14-10 and 14-35 may include to a function of directly
delivering RLC SDUs received from a lower layer to an
upper layer regardless of order, and may include at least one
of a function of reassembling and delivering in a case where
originally one RL.C SDU is divided into several RLC SDUs
and received, a function of storing the RL.C SN or PDCP SN
of the received RLC PDUs, arranging the order, and record-
ing the lost RLC PDUs.

[0132] According to an embodiment of the disclosure, the
NR MAC 14-15 and 1d-30 may be connected to several NR
RLC layers configured in one UE, and the main functions of
the NR MAC may include some of the following functions.
Of course, it is not limited to the examples below.

[0133] Mapping between logical channels and transport
channels

[0134] Multiplexing/demultiplexing of MAC SDUs

[0135] Scheduling information reporting

[0136] Error correction through HARQ

[0137] Priority handling between logical channels of
one UE

[0138] Priority handling between UEs by means of

dynamic scheduling

[0139] MBMS service identification
[0140] Transport format selection
[0141] Padding

[0142] According to an embodiment of the disclosure, the
NR PHY layers 1d-20 and 1d-25 may channel-code and
modulate upper layer data, make OFDM symbols and trans-
mit the OFDM symbols through a radio channel, or may
demodulate and channel-decode the OFDM symbols
received through the radio channel and transmit them to
upper layers. Of course, operations are not limited to the
above examples.

[0143] FIG. 1E is a flowchart illustrating a procedure for
configuring/reporting signaling-based quality of experience
(QoE) measurement according to an embodiment of the
disclosure.

[0144] Referring to FIG. 1E, a UE access stratum (AS)
1e-05 may store information indicating which quality of
experience (QoE) measurement is supported through appli-
cation layers measurements in a UE capability information
message (UECapabilitylnformation) and transmit the same
to a base station 1e-15, in operation 1le-10. Additionally, the
UE capability information message may include capability
information on whether the UE AS 1e-05 may divide and
transmit an RRC message (MeasurementReportAppLayer)
reporting the QoE measurement result to the base station
le-15. As an example, the UE capability information mes-
sage may include parameters below.
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TABLE 1

AppLayerMeasParameters-r17 = SEQUENCE {

qoe-Streaming-MeasReport-r17 ENUMERATED {supported}
OPTIONAL,

qoe-MTSI-MeasReport-r17 ENUMERATED {supported}
OPTIONAL,

qoe-VR-MeasReport-r17 ENUMERATED {supported}
OPTIONAL,

ran-VisibleQoE-Streaming-MeasReport-r17 ENUMERATED {supported}
OPTIONAL,

ran-VisibleQoE-VR-MeasReport-r17 ENUMERATED {supported}
OPTIONAL,

ul-MeasurementReportAppLayer-Seg-117 ENUMERATED {supported}
OPTIONAL,
¥

[0145] Additionally, the UE capability information mes-
sage may include information on whether the UE supports
QoE measurement through application layer measurements
for multimedia broadcast multicast services (MBMS),
extended reality (XR), and the like. In this case, the UE
capability information message may store whether the QoE
measurement is supported separately for multimedia broad-
cast services and multimedia multicast services, and may
store whether the QoE measurement is supported commonly
without distinction between multimedia broadcast services
and multimedia multicast services. Additionally, whether the
QoE measurement for multimedia broadcast services is
supported may be included in the UE capability information
message according to the RRC state for the multimedia
broadcast services. As an example, the QoE measurement
may be supported for multimedia broadcast services only in
an RRC connected mode (RRC_CONNECTED), or may be
supported for multimedia broadcast services only in an RRC

idle mode (RRC_IDLE) and an RRC inactive mode (RRC_
INACTIVE), or may be supported for multimedia broadcast
services regardless of the RRC state.

[0146] In operation 1e-30, an operations administration
and maintenance (OAM) 1e-20 may provide QoE measure-
ment configuration information to a core network (CN)
1e-25.

[0147] Inoperation 1e-35, the CN 1e-25 may activate QoE
measurement by transmitting the QoE measurement con-
figuration information received in operation 1e-30 to the
base station le-15.

[0148] In operation 1e-40, the base station le-15 may
store the QoE measurement configuration information
received in operation 1e-35 in a predetermined RRC mes-
sage (e.g., RRCReconfiguration or RRCResume) and trans-
mit the same to the UE AS 1e-05. The QoE measurement
configuration information (AppLayerMeasConfig) stored in
the predetermined RRC message may include parameters
below.

TABLE 2

AppLayerMeasConfig-rl7 ::=

measConfigAppLayerToAddModList-r17
OPTIONAL, -- Need @
measConfigAppLayerToReleaseList-r17

MeasConfigAppLayer-r17
MeasConfigAppLayerld-r17

rre-SegAllowed-r17
OPTIONAL, - Need @

MeasConfigAppLayer-r17 ::=

measConfigAppLayer-1d-r17
measConfigAppLayerContainer-r17

OPTIONAL, -- Need @
serviceType-r17

spare3, spare2, sparel }
pauseReporting

OPTIONAL, -- Need @

transmissionOfSessionStartStop

OPTIONAL, -- Need @
ran-VisibleParameters-r17
OPTIONAL, -- Need @

RAN-VisibleParameters-r17::=
ran-VisiblePeriodicity-r17
OPTIONAL, -- Need @

numberOfBufferLevelEntries-r17

OPTIONAL, -- Need @

reportPlayoutDelayForMediaStartup-r17

OPTIONAL, -- Need @

}

SEQUENCE {
SEQUENCE {SIZE (1..max®@ofApplLayerMeas-r17)} OF

SEQUENCE {SIZE (1..max@ofApplLayerMeas-r17)} OF

OPTIONAL, -- Need @

ENUMERATED {enabled}

SEQUENCE {
MeasConfigAppLayerld-r17,
OCTET STRING {SIZE (1..®000)}

ENUMERATED {streaming, mtsi, vr, spare5, spared,

OPTIONAL, -- Need @

BOOLEAN

BOOLEAN

SetupRelease {RAN-VisibleParameters-r17}

SEQUENCE {
ENUMERATED {ms120, ms240, ms460, ms640, ms1024}

INTEGER (1.®)

BOOLEAN
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TABLE 2-continued
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® TAG-APPLAYERMEASCONFIG-STOP
® ANISTOP

@ indicates text missing or illegible when filed

TABLE 3

AppLayerMeasConfig field descriptions

measConfigAppLayerContainer

The field contains configuration of application layer measurements, see
Annex L (normative) in TS 26.247 [68], clause 16.5 in TS 26.114 [69]
and TS 26.118 [70].

pauseReporting

The field indicates whether the transmission of
measReportAppLayerContainer is paused or not.
ran-VisibleParameters

The field Indicates whether RAN visible application layer measurements
shall be reported or not. The field is optionally present when
serviceType is set to streaming or vr. Otherwise, it is absent.
rre-SegAllowed

This field indicates that RRC segmentation of
MeasurementReportAppLayer is allowed. It may be present only if the
UE supports RRC segmentation of the MeasurementReportAppLayer
message in UL.

serviceType

Indicates the type of application layer measurement. Value streaming
indicates Quality of Experience Measurement Collection for streaming
services (see TS 26.247 [68]), value mtsi indicates Quality of
Experience Measurement Collection for MTSI (see TS 26.114 [69]).
value vr indicates Quality of Experience Measurement Collection for
VR service (see TS 26.118 [70]). The network always configures
serviceType when application layer measurements are initially
configured and at fullConfig.

transmissionOfSessionStartStop

The field indicates whether the UE shall transmit indications when
sessions in the application layer start and stop. The UE transmits a
session start indication upon configuration of this field if a session
already has started in the application layer.

RAN-VisibleParameters fleld descriptions

numberOfBufferLevelEntries

The field contains the maximum number of buffer level entries that can
be reported for RAN visible application layer measurements.
ran-VisiblePeriodicity

The field indicates the periodicity of RAN visible reporting. Value
ms120 indicates 120 ms, value ms240 indicates 240 ms and so on.
reportPlayoutDelayForMediaStartup

The field indicates whether the UE shall report Playout Delay for Media
Startup for RAN visible application layer measurements.

[0149] Additionally, the QoE measurement configuration
information (AppLayerMeasConfig) may also include QoE
measurement configuration information for multimedia
broadcast services. As an example, multimedia broadcast
services may be indicated in the serviceType included in the
QoE measurement configuration information (AppLayer-
MeasConfig), or the QoE measurement configuration infor-
mation for multimedia broadcast services may be included
by introducing a separate indicator, or an indicator (e.g.,
mbs-SessionlList) regarding whether to measure QoE for
each MBS session may be included. The QoE measurement
configuration information for multimedia broadcast services
may be applied to all RRC states (RRC_IDLE, RRC_
INACTIVE, and RRC_CONNECTED) of the UE or may be
applied to at least one RRC state. That is, to which RRC
states (any combination of RRC_IDLE, RRC_INACTIVE
and RRC_CONNECTED) the QoE measurement configu-
ration information for multimedia broadcast services is
applied may be indicated in the QoE measurement configu-

ration information (AppLayerMeasConfig). Alternatively, a
new timer value for representing a QoE measurement execu-
tion period for multimedia broadcast services may be
included. That is, when the new timer value is included, the
UE may drive or re-drive a new timer with a new timer value
received when receiving the ApplLayerMeasConfig from the
base station, or may drive or re-drive the new timer with the
received new timer value when transitioning to the RRC idle
mode or the RRC inactive mode. When the driven new timer
expires, the UE may release the QoE measurement configu-
ration information for multimedia broadcast services. For
reference, the UE AS receiving the ApplayerMeasConfig
may perform the procedure below.

[0150] 1> if measConfigAppLayerToReleasel.ist is
included in appLayerMeasConfig within RRCRecon-
figuration or RRCResume:

[0151] 2> for each measConfigApplLayerld value
included in the measConfigAppl.ayerToReleaseList:
[0152] 3> forward the measConfigApplLayerld and

inform upper layers about the release of the appli-

cation layer measurement configuration including
any RAN visible application layer measurement
configuration;

[0153] 3> discard any application layer measure-
ment report received from upper layers;

[0154] 3> consider itself not to be configured to
send application layer measurement report for the
measConfigAppLayerld.

[0155] 1> if measConfigApplLayerToAddModList is
included in appLayerMeasConfig within RRCRecon-
figuration or RRCResume:

[0156] 2> for each measConfigApplLayerld value
included in the measConfigAppLayerToAddMod-
List:

[0157] 3> if measConfigApplayerContainer is
included for the corresponding MeasConfigAp-
pLayer configuration:

[0158] 4> forward the measConfigAppl.ayer-
Container, the measConfigAppLayerld and the
servicelype to upper layers considering the
servicelype;

[0159] 3> consider itself to be configured to send
application layer measurement report for the
measConfigAppLayerld in accordance with 5.7.
16;

[0160] 3> forward the transmissionOfSession-
StartStop, if configured, and measConfigAppLay-
erld to upper layers considering the serviceType;

[0161] 3> if ran-VisibleParameters is set to setup
and the parameters have been received:

[0162] 4> forward the measConfigAppLayerld,
the ran-VisiblePeriodicity, if configured, the
numberOfBufferLevelEntries, if configured,
and the reportPlayoutDelayForMediaStartup, if
configured, to upper layers considering the ser-
viceType;
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[0163] 3> else if ran-VisibleParameters is set to
release:

[0164] 4> forward the measConfigAppLayerld
and inform upper layers about the release of the
RAN visible application layer measurement
configuration;

[0165] 3> if pauseReporting is set to true:

[0166] 4> if at least one segment, but not all
segments, of a segmented MeasurementRepor-
tAppLayer message containing an application
layer measurement report associated with the
measConfigAppLayerld has been submitted to
lower layers for transmission:
5> submit the remaining segments of the Mea-
surementReportAppLayer message to lower
layers for transmission;

[0167] 4> suspend submitting application layer
measurement report containers to lower layers
for the application layer measurement configu-
ration associated with the measConfigAppLay-
erld;

[0168] 4> store any previously or subsequently
received application layer measurement report
containers associated with the measConfigAp-
pLayerld for which no segment, or full mes-
sage, has been submitted to lower layers for
transmission;

[0169] 3> else if pauseReporting is set to false and
if transmission of application layer measurement
report containers has previously been suspended

10
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for the application layer measurement configura-

tion associated with the measConfigAppLayerld:

[0170] 4> submit stored application layer mea-
surement report containers to lower layers, if
any, for the application layer measurements
configuration associated with the measConfi-
gAppLayerld;

[0171] 4> resume submitting application layer
measurement report containers to lower layers
for the application layer measurement configu-
ration associated with the measConfigAppLay-
erld,;

[0172] In operation 1e-50, the UE AS 1e-05 receiving
the QoE measurement configuration information (Ap-
pLayerMeasConfig) may deliver the QoE measurement
configuration information (AppLayerMeasConfig) to
an application layer (UE APP) 1e-45 of the UE through
an AT command.

[0173] In operation 1e-55, the UE APP may perform QoE
measurement according to the QoE measurement configu-
ration information (AppLayerMeasConfig) received in
operation 1e-50, and report the measurement result to the
UE AS through the AT command according to the configu-
ration information.

[0174] Inoperation 1e-60, the UE AS 1e-05 may report the
measurement result to the base station le-15 through a
predetermined RRC message (e.g., MeasReportAppLayer)
based on the information received in operation 1e-55. For
reporting of QoE measurement results, the SRB4 may be
used. The predetermined RRC message may include param-
eters below.

TABLE 4
MeasurementReportAppLayer-r17 = SEQUENCE {
criticalExtensions CHOICE {

measurementReportAppLayer-rl
criticalExtensionsFuture
¥
}

7

MeasurementReport AppLayer-r17-® ::=
measurementReportAppLayerList-r17

lateNonCritical Extensions
OPTIONAL,

nonCriticalExtension
OPTIONAL,

)

MeasurementReportAppLayerList-r17 ::

MeasReportAppLayer-rl17
MeasReportAppLayer-rl7 =
measConfigAppLayerld-r17

measReportAppLayerContainer-r17

OPTIONAL,
appLayerSessionsStatus-r17
OPTIONAL,
ran-VisibleMeasurements-r17
OPTIONAL,
}
RAN-VisibleMeasurements-r17 ::=
appLayerBufferLevelList-r17
OPTIONAL,
playoutDelayForMediaStartup-r17
OPTIONAL,
pdu-SessionsIdList-r17
PDU-SessionID OPTIONAL,

}

MeasurementReportAppLayer-r17-@,
SEQUENCE { }

SEQUENCE {
MeasurementReportAppLayerList-r17,
OCTET STRING

SEQUENCE { }

SEQUENCE {SIZE (1..max@ofApplayerMeas-f17)} OF

SEQUENCE {

MeasConfigAppLayerld-r17,
OCTET STRING

ENUMERATED {started, stopped}
RAN-VisibleMeasurements-r17

SEQUENCE {
SEQUENCE {SIZE (1..®)} OF AppLayerBufferLevel-r17
INTEGER (0..®0000)

SEQUENCE {SIZE (1..max®@ofPDU-Sessions-r17)} OF

@ indicates text missing or illegible when filed
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[0175] As an example, the UE AS 1e-05 may transmit the
predetermined RRC message including the QoE measure-
ment result report to the base station 1e-15 based on the
procedure below.

[0176]

[0177] 2> ifthe UE AS has received application layer
measurement report from upper layers which has not
been transmitted; and

[0178] 2> if the application layer measurement
reporting has not been suspended for the measCon-
figAppLayerld associated with the application layer
measurement report according to clause 5.3.5.13d:

[0179] 3> set the measReportAppLayerContainer
in the MeasurementReportApplLayer message to
the received value in the application layer mea-
surement report;

[0180] 2> set the measConfigAppLayerld in the Mea-
surementReportAppLayer message to the value of
the measConfigAppLayerld received together with
application layer measurement report information;

[0181] 2> ifsession start or stop information has been
received from upper layers for the measConfigAp-
pLayerld:

[0182] 3> set the applLayerSessionStatus to the
received value of the application layer measure-
ment information;

[0183] 2> if RAN visible application layer measure-
ment report has been received from upper layers:

[0184] 3> for each appLayerBufferLevel value in
the received RAN visible application layer mea-
surement report:

[0185] 4> set the appLayerBufferLevel values in
the appLayerBufferl.evelList to the buffer level
values received from the upper layer in the
order with the first appLayerBufterLevel value
set to the newest received buffer level value, the
second appLayerBufferl.evel value set to the
second newest received buffer level value, and
so on until all the buffer level values received
from the upper layer have been assigned or the
maximum number of values have been set
according to applLayerBufferLevel, if config-
ured;

[0186] 3> set the playoutDelayForMediaStartup to
the received value in the RAN visible application
layer measurement report, if any;

[0187] 3> for each PDU session ID value indicated
in the received RAN visible application layer
measurement report, if any:

[0188] 4> set the PDU-SessionlD field in the
pdu-SessionldList to the indicated PDU session
ID value;

1> for each measConfigApplayerld:

[0189] 2> if the encoded RRC message is larger than
the maximum supported size of one PDCP SDU
specified in TS 38.323 [5]:

[0190] 3> if the RRC message segmentation is
enabled based on the field rrc-SegAllowed
received in appLayerMeasConfig:

[0191] 4> initiate the UL message segment
transfer procedure as specified in clause 5.7.7;
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[0192] else:
[0193] discard the RRC message;
[0194] 2>
[0195] 3> submit the MeasurementReportAp-

pLayer message to lower layers for transmission

upon which the procedure ends.
[0196] In operation 1e-70, the base station le-15 may
deliver the measurement result report received in operation
1e-60 to the configured final destination (trace collection
entity (TCE) or measurement collection entity (MCE))
1e-65.
[0197] FIG. 1F is a flowchart illustrating a procedure for
configuring/reporting management-based QoE measure-
ment according to an embodiment of the disclosure.
[0198] The management-based QoE configuring/reporting
procedure may be partially similar to the procedure of FIG.
1E described above. Accordingly, in this disclosure, only the
difference of the management-based method will be
described below, and other procedures and descriptions may
correspond to the description of FIG. 1E. In the manage-
ment-based method, an OAM 1/-05 may directly transmit
the QoE measurement configuration to a base station 1/-10
without going through a CN to activate the QoE measure-
ment, in operation 1/-15. The base station receiving the QoE
measurement configuration searches for a single UE or a
plurality of UEs that meet various conditions (e.g., area
scope, application layer capability, and service type). In
addition, the base station 1/~10 may deliver the QoE mea-
surement configuration to each of the UEs through an RRC
message (e.g., RRCReconfiguration or RRCResume), in
operation 1/-20. Other procedures and message types may
correspond to the description (signaling-based method) of
FIG. 1E.
[0199] FIG. 1G is a diagram illustrating the entire flow-
chart of configuring NE-DC or NR-DC to a UE according to
an embodiment of the disclosure.
[0200] Referring to FIG. 1G, a UE 1g-01 may be in an
RRC connected mode (RRC_CONNECTED) by establish-
ing an RRC connection with the primary cell (PCell) or
special cell (SpCell) of master node) of a source master node
(MN) 1g-02, in operation 1g-10. The source MN’s PCell
may be connected to the 5G core network (CN), so the UE
may receive services from the 5G CN.
[0201] In operation 1g-15, the source MN 1g-02 may
initiate an SN addition procedure to add a secondary node
(SN) 1g-03. As an example, in operation 1g-15, the source
MN may transmit an SN addition request message (SgNB
addition request or SN addition request) to the SN 1g-03.
[0202] In operation 1g-20, the SN 1g-03 may transmit an
SN addition request acknowledge message (SgNB addition
request acknowledge or SN addition request acknowledge)
to the source MN 1g-02 in response to operation 1g-15. The
SN addition request acknowledge message may include an
RRC connection reconfiguration message (RRCReconfigu-
ration in NR or RRCConnectionReconfiguration in LTE).
[0203] In operation 1g-25, the source MN 1g-02 may
transmit the RRC connection reconfiguration message
received in operation 1g-20 to the UE 1g-01 through a
signaling radio bearer (SRB)1.
[0204] In operation 1g-30, the UE 1g-01 may apply the
RRC connection reconfiguration message received in opera-
tion 1g-20 and transmit an RRC connection reconfiguration
complete message (RRCReconfigurationComplete in NR or
RRCConnectionReconfigurationComplete in LTE) to the
source MN 1g-02 through the SRB1. The RRC connection
reconfiguration complete message may include an SN com-
plete message (SgNB reconfiguration complete or SN recon-
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figuration complete). The source MN 1g-02 may deliver the
SN complete message to the SN 1g-03, in operation 1g-31.
[0205] In operation 1g-35, the RRC layer of the UE 1g-01
may initiate a random access procedure with the primary
secondary cell (PSCell) of the SN 1g-03. For reference, the
order of operations 1g-30, 1g-31, and 1g-35 may change
depending on UE implementation. As an example, the UE
1g-01 may transmit the RRC connection reconfiguration
complete message to the source MN 1g-02 after initiating or
successfully completing the random access procedure for the
PSCell.

[0206] Inoperation 1g-40, the UE 1g-01 may operate with
NR-DC (PSCell is NR cell) or NE-DC (PSCell is LTE cell)
configured.

[0207] FIG. 1H is a flowchart illustrating a procedure in
which a UE configured with NR-DC or NE-DC reports QoE
measurement results to a base station based on QoE mea-
surement configurations according to an embodiment of the
disclosure.

[0208] Referring to FIG. 1H, a UE 1/4-01 may be in an
RRC connected mode (RRC_CONNECTED) by establish-
ing an RRC connection with a base station 14-04 (e.g., a
source master node (MN)), in operation 1%4-10. In FIG. 1H,
both the UE access stratum (UE AS) 1£-02 and the UE
application layer (UE APP) 14-03 may be collectively
referred to as the UE 14-01. In FIG. 1H, the base station
14-04 may be referred to as a source master node (MN), and
SN, PCell, SCell, PSCell, etc. may also be referred to as the
base station 1/-04.

[0209] In operation 1/-15, the UE AS 14-02 may transmit
a UE capability information message (UECapabilitylnfor-
mation) to the base station 14-04. Information included in
the UE capability information message may follow the
above-described embodiment. Additionally, the message
may include information indicating whether ne-dc or nr-dc
is supported. Additionally, the UE capability information
message may include information that allows the ne-dc or
the nr-dc to receive QoE configuration information from the
MN and/or the SN, not limited to the master node (MN), and
to report QoE results to the MN and/or the SN.

[0210] In operation 14-20, NR-DC (dual connectivity) or
NE-DC may be configured for the UE 14-01. The UE 14-01
in the NR-DC or NE-DC may transmit and receive data from
the source master node (MN) 1/4-04 and a secondary node
(SN) 14-05. The flowchart in which the NR-DC or NE-DC
is configured to the UE 14-01 may follow the above-
described embodiment.

[0211] In operation 14-25, the operations administration
and maintenance (OAM) 14-07 may provide QoE measure-
ment configuration information to the source MN 1/-04 to
activate QoE measurement. The QoE measurement configu-
ration information may include at least one of the service
type on (serviceType) which QoE measurement is to be
performed, the management collection entity (MCE) IP
Address, QoE configuration information (measConfigAp-
pLayerContainer), and the QoE reference. For reference, the
above-described information may consist of one or more
pieces.

[0212] In operation 12-30, the source MN 14-04 may
deliver at least one of the QoE measurement configuration
information received from the OAM 14-07 to the SN 1/-05.
Additionally, this disclosure proposes that the MN delivers
the measConfigAppLayerld mapped to each measReportAp-
pLayerContainer to the SN. This is to prevent the same
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measConfigAppLayerld from being allocated to the UE AS
14-02 when the SN receives QoE measurement configura-
tion information from the OAM in the future. This is because
it cannot be determined which QoE reference or MCE IP
address the measConfigAppLayerld is mapped to, so the
QoE report may not be properly delivered to the final
destination (the trace collection entity (TCE) or the mea-
surement collection entity (MCE)) 1/4-08 even if the source
MN 1/-04 or the SN 1/-05 receives the QoE report from UE
AS 1/-02 when the same measConfigAppLayerld is allo-
cated to the UE AS 14-02.

[0213] Accordingly, the MN may deliver at least one of
servicelype, MCE IP Address, QoE reference, and
measConfigAppLayerContainer mapped to each measCon-
figAppLayerld to the SN along with measConfigAppLay-
erld. Of course, the UE may report the QoE report to the MN
without a separate indicator for the SN or with an explicit
information element. Alternatively, the UE may instruct to
change the reporting leg from the MN to the SN (or from the
SN to the MN) for each measConfigAppLayerld and trans-
mit MeasReportAppLayer to the MN and the SN accord-
ingly.

[0214] As an example, when a specific measConfigAp-
pLayerld is configured to report to the MN, the UE 14-01
may transmit the QoE measurement result to the MN, and
when another specific MeasConfigAppLayerld is configured
to report to the SN, the UE 1/-01 may transmit the corre-
sponding QoE measurement result to the SN. Additionally,
the MN may configure the UE to report the entire QoFE report
(i.e., MeasReportAppLayer) to the SN, so the MN may need
to deliver information (e.g., at least one of serviceType,
MCE 1P Address, QoE reference, and measConfigAp-
pLayerContainer mapped to each measConfigAppLayerld)
to the SN.

[0215] Inoperation 1%4-35, the source MN 1/-04 may store
QoE measurement configuration information (AppLayer-
MeasConfig) in a predetermined RRC message (e.g.,
RRCReconfiguration or RRCResume) through SRB1 and
transmit the same to the UE AS 1/4-02. Configurations for
AppLayerMeasConfig and operations of the UE that
receives the same may follow the above-described embodi-
ment.

[0216] In operation 1/4-40, the UE AS 1£-02 may deliver
all or part of the AppLayerMeasConfig received through the
AT command to the UE APP 1/-03.

[0217] In operation 1/-45, the UE APP 14-03 may per-
form QoE measurement according to the configuration
information received in operation 1%£-40 and report the
measurement results to the UE AS 1/-02 through the AT
command according to the configuration information.
[0218] In operation 1/4-50, the UE AS 14-02 may report
the measurement result to the source MN 1/-04 through the
predetermined RRC message (e.g., MeasReportAppLayer)
based on the information received in operation 1/4-45. The
signaling radio bearer (SRB)4 may be used to report the QoE
measurement result. The information included in the prede-
termined RRC message and the procedure for transmitting
the same may follow the above-described embodiment.
[0219] In operation 12-55, the source MN 14-04 may
deliver the measurement result information received in
operation 1£-50 to the final destination (TCE or MCE)
17-08.

[0220] In operation 1/-60, because congestion occurs due
to many loads (for example, services are required to many
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UESs), the source MN 1/-04 may transmit the predetermined
RRC message to the UE AS 1£-02 to instruct the UE AS
14-02 to report MeasReportAppLayer to the SN 14-05. As
an example, the predetermined RRC message may refer to
an RRC connection reconfiguration message or an RRC
connection resumption (RRCResume). Specifically, through
the RRC message, the MN may instruct the UE to transmit
MeasReportAppLayer to the SN through one of the follow-
ing.

[0221] 1 bit indicator with optional presence: If this indi-
cator is absent, it means UE is requested to report MeasRe-
portAppLayer to MCG or SCG. If this indicator is present,
it means UE is requested to report MeasReportAppLayer to
SCG or MCG.

[0222] CellGroupld: A value of one of maxSecondayCell-
Groups ranging from 0 to an integer value. If 0 or the field
is absent, the UE transmits MeasReportAppLayer to the
MCG. When 1 is indicated, the UE transmits MeasRepor-
tAppLayer to the first SCG. When one SCG is configured,
the corresponding SCG refers to the first SCG. When
multiple SCGs are configured for the UE, an integer value
to enable the UE to transmit MeasReportAppLayer to a
specific SCG is configured. When configured to CellGru-
oupld rather than 1 bit indicator, there is an advantage of
having forward compatibility because there is no need to
introduce additional signaling when two or more SCGs are
configured to the UE in the future. As an example, the
CellGroupld may be expressed in ASN.1 form of INTEGER
(0 . . . maxSecondaryCellGroups).

[0223] Of course, by instructing each measConfigAp-
pLayerld to change the reporting leg from the MN to the SN,
the UE may transmit MeasReportAppLayer to the MN and
the SN accordingly. In other words, when a specific
measConfigAppLayerld is configured to report to the MN,
the UE may transmit the QoE measurement result to the
MN, and when another specific MeasConfigAppLayerld is
configured to report to the SN, the UE may transmit the QoE
measurement results for this specific MeasConfigAppLay-
erld to the SN.

[0224] For reference, before operation 1/4-60, the source
MN 1/-04 may inform a secondary node (SN) 1i-05 that the
UE AS 14-02 configures MeasReportAppLayer to report to
the SN 1£-05. Accordingly, the SN may inform the MN
whether to acknowledge. Alternatively, operation 14-60 may
be performed in operation 1/4-35. For example, the MN may
configure the UE AS to report to the SN when first config-
uring AppLayerMeasConfig. Alternatively, the UE may be
instructed to change the reporting leg from the MN to the SN
for each measConfigAppLayerld to transmit the MeasRe-
portAppLayer to the MN and the SN accordingly.

[0225] As an example, when a specific measConfigAp-
pLayerld is configured to report to the MN, the UE may
transmit the QoE measurement result to the MN, and when
another specific MeasConfigAppLayerld is configured to
report to the SN, the UE may transmit the QoE measurement
results for this specific MeasConfigAppLayerld to the SN.
Additionally, the MN may configure the UE to report the
entire QoE report (i.e., MeasReportAppLayer) to the SN, so
the MN may need to deliver the above information (e.g., at
least one of serviceType, MCE IP Address, QoE reference,
and measConfigAppLayerContainer mapped to each
measConfigAppLayerld) to the SN.

[0226] In operation 1%4-65, the UE APP 14-03 may per-
form QoE measurement according to the QoE measurement
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configuration information received in operation 1/4-40, and
report the measurement results to the UE AS 14-02 through
the AT command according to the configuration information.
[0227] In operation 14-70, the UE AS 14-02 may report
the measurement results to the SN 14-05 through a prede-
termined RRC message (e.g., MeasReportAppLayer) based
on the information received in operation 1%£-65. The new
signaling radio bearer (SRB)x may be used to report the QoE
measurement results. Of course, split SRB4, SRB3, SRB2,
or the new split SRBx may be used.

[0228] In operation 14-73, the SN 14-05 may directly
transmit the measurement result information received in
operation 14-70 to the final destination (the TCE or the
MCE) 14-08. Alternatively, the SN may deliver the Meas-
ReportAppLayer received in operation 1%-70 to the source
MN 1£-04, in operation 14-75, and deliver the measurement
result information received by the MN to the final destina-
tion (the TCE or the MCE) 14-08, in operation 1/4-80.
[0229] In this embodiment, a method of coordination for
each node is proposed so that the measConfigAppLayerld
allocated to the UE does not have the same value for all
nodes (MN and SNs) or all cell groups (i.e., measConfi-
gAppLayerld is unique across the Cell Groups). Addition-
ally, when congestion occurs in the MN or SN, a method is
proposed in which the UE configured to report MeasRepor-
tAppLayer to the MN may report the MeasReportAppLayer
to the SN (a method in which the UE configured to report
MeasReportAppLayer to the SN may report the MeasRe-
portAppLayer to the MN), and the signaling procedures and
necessary elements of the MN and SN are proposed accord-
ingly.

[0230] FIG. 1I is a flowchart illustrating a procedure in
which a UE configured with NR-DC or NE-DC reports QoE
measurement results to a base station based on QoE mea-
surement configurations according to an embodiment of the
disclosure.

[0231] Referring to FIG. 11, a UE 1/-01 may be in an RRC
connected mode (RRC_CONNECTED) by establishing an
RRC connection with a base station 1i-04 (e.g., a source
master node (MN)), in operation 1/-10. In FIG. 11, both the
UE access stratum (UE AS) 1i-02 and the UE application
(UE APP layer) 1i-03 may be collectively referred to as the
UE 1i-01. In FIG. 11, the base station 1i-04 may be referred
to as a source master node (MN).

[0232] In operation 1i-15, the UE AS 1/-02 may transmit
a UE capability information message (UECapabilityInfor-
mation) to the source MN 1/-04. Information included in the
UE capability information message may follow the above-
described embodiment. Additionally, the UE capability
information message may include information indicating
whether ne-dc or nr-dec is supported. Additionally, the UE
capability information message may include information
that allows the ne-de or the nr-dc to receive QoE configu-
ration information from the MN and/or the SN, not limited
to the master node (MN), and to report QoE results to the
MN and/or the SN.

[0233] In operation 1i-20, NR-DC (dual connectivity) or
NE-DC may be configured for the UE 1i-01. The UE 1-01
in the NR-DC or NE-DC may transmit and receive data from
the source master node (MN) 1i-04 and the SN 1i-05. The
flowchart in which the NR-DC or NE-DC is configured to
the UE may follow the above-described embodiment.
[0234] In operation 1i-25, the operations administration
and maintenance (OAM) 1/-07 may provide QoE measure-
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ment configuration information to the SN 1i-05 to activate
QoE measurement. The QoE measurement configuration
information may include at least one of the service type on
(serviceType) which QoE measurement is to be performed,
the management collection entity (MCE) IP Address, QoE
configuration  information  (measConfigAppLayerCon-
tainer), and the QoE reference. For reference, the above-
described information may consist of one or more pieces.

[0235] In operation 1i-30, the SN 1/-05 may deliver at
least one of the QoE measurement configuration information
received from the OAM 1i-07 to the source MN 1i-04.
Additionally, this disclosure proposes that the SN delivers
the measConfigAppLayerld mapped to each measReportAp-
pLayerContainer to the MN. This is to prevent the same
measConfigAppLayerld from being allocated to the UE AS
1i-02 when the MN receives QoE measurement configura-
tion information from the OAM in the future. This is because
it cannot be determined which QoE reference or MCE IP
address the measConfigAppLayerld is mapped to, so the
QoE report may not be properly delivered to the final
destination (the trace collection entity (TCE) or the mea-
surement collection entity (MCE)) 1i-08 even if the source
MN 1i-04 or the SN 1;-05 receives the QoE report from UE
AS 1i-02 when the same measConfigAppLayerld is allo-
cated to the UE AS 1/-02. Accordingly, the SN may deliver
at least one of service Type, MCE IP Address, QoE reference,
and measConfigAppLayerContainer mapped to each
measConfigAppLayerld to the MN along with measConfi-
gAppLayerld. Of course, the UE may report the QoE report
to the SN without a separate indicator for the MN or with an
explicit information element. Alternatively, the UE may
instruct to change the reporting leg from the SN to the MN
(or from the MN to the SN) for each measConfigAppLay-
erld and transmit MeasReportAppLayer to the MN and the
SN accordingly. As an example, when a specific measCon-
figAppLayerld is configured to report to the MN, the UE
may transmit the QoE measurement result to the MN, and
when another specific MeasConfigApplLayerld is configured
to report to the SN, the UE may transmit the corresponding
QoE measurement result to the SN. Additionally, the SN
may configure the UE to report the entire QoE report (i.e.,
MeasReportAppLayer) to the MN, so the SN may need to
deliver above information (e.g., at least one of the measure-
ment QoE measurement configuration information includes
at least one of the service type on which QoE measurement
should be performed (serviceType), MCE (Management
Collection Entity) IP Address, QoE configuration informa-
tion (measConfigAppLayerContainer), and QoE reference)
to the MN.

[0236] In operation 1i-35, the source MN 1i-04 may store
QoE measurement configuration information (AppLayer-
MeasConfig) in a predetermined RRC message (e.g.,
RRCReconfiguration or RRCResume) through SRB1 based
on information received from the SN, and transmit the same
to the UE AS 1i-02. The UE AS 1i-02 may identify whether
the SN has provided QoE measurement configuration infor-
mation through a predetermined RRC message. The UE may
also be configured to report a QoE report (i.e., MeasRepor-
tAppLayer) to the MN or SN through the predetermined
RRC message. This may follow the above-described
embodiment.

[0237] Alternatively, without performing operation 1/-35,
through operation 1i-37, the SN 1/-05 may store AppLay-
erMeasConfig in a predetermined RRC message (e.g.,
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RRCReconfiguration) through SRB3, and transmit the
directly to the UE AS 1/-02. The UE may also be configured
to report a QoE report (i.e., MeasReportAppLayer) to the
MN or SN through the predetermined RRC message. This
may follow the above-described embodiment.

[0238] In operation 1i-40, the UE AS 1/-02 may deliver all
or part of the ApplLayerMeasConfig received from the
source MN 1i-04 or the SN 1i-05 through the AT command
to the UE APP 1i-03.

[0239] In operation 1i-45, the UE APP 1i-03 may perform
QoE measurement according to the configuration informa-
tion received in operation 1:-40 and report the measurement
results to the UE AS 1i-02 through the AT command
according to the configuration information.

[0240] Inoperation 1i-50, if the UE AS 1/-02 is configured
to report the measurement result to the source MN 1i-04, the
UE AS 1i-02 may report the measurement result to the
source MN 1i/-04 through the predetermined RRC message
(e.g., MeasReportAppLayer) based on the information
received in operation 1/-45. The signaling radio bearer
(SRB)4 may be used to report the QoE measurement result.
The information included in the predetermined RRC mes-
sage and the procedure for transmitting the same may follow
the above-described embodiment.

[0241] In operation 1i-55, the source MN 1i-04 may
deliver the measurement result information received in
operation 1i-50 to the final destination (TCE or MCE) 1i-08.
[0242] Alternatively, without performing operation 1/-55,
the source MN 1i-04 may deliver, in operation 1i-60, the
measurement result information received in operation 1/-50
to SN 1/-05, and the SN may directly deliver the same, in
operation 1i-65 to the final destination (the TCE or MCE)
1:-08.

[0243] Alternatively, in operation 1i-70, If the UE AS
1i-02 is configured to report the measurement result to the
SN 1i-05, the UE AS 1i-02 may directly report the mea-
surement result to the SN 1/-05 through the predetermined
RRC message (e.g., MeasReportApplLayer) based on the
information received in operation 1i-45. As an example,
without performing operation 1i-50, the AS UE may directly
report the measurement results to the SN 1i-05 through
operation 1i-70 and through a predetermined RRC message
(e.g., MeasReportAppLayer) based on the information
received in operation 1/-45. In this case, at least one of split
SRB4, new SRB, split new SRB, SRB2, and SRB3 may be
used to report QoE measurement results. The SN may
directly deliver, in operation 1i-75, the received information
to the final destination (the TCE or MCE) 1i-08. For
reference, when operation 1i-7 is performed, operations
1i-55, 1i-60, and 1/-65 may be omitted.

[0244] If the UE AS 1i-02 is configured to transmit a
MeasReportApplLayer message to the source MN 1i-04, as
in the above-described embodiment, the MN may configure
the UE to transmit to SN 1-05 through the predetermined
RRC message (RRCReconfiguration or AppLayerMeasCon-
fig). For reference, this may be configured for each
MeasConfigApplLayerld.

[0245] If the UE AS 1i-02 is configured to transmit the
MeasReportAppLayer message to the SN 1i-05, the SN may
configure the UE to transmit to source MN 1i-04 through the
predetermined RRC message (RRCReconfiguration or
AppLayerMeasConfig). As an example, the predetermined
RRC message may refer to an RRC connection reconfigu-
ration message or an RRC connection resumption (RRCRe-
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sume). Specifically, through the RRC message, the SN may
instruct the UE to transmit MeasReportAppLayer to the MN
through one of the following.

[0246] 1 bit indicator with optional presence: If this indi-
cator is absent, it means UE is requested to report MeasRe-
portAppLayer to MCG or SCG. If this indicator is present,
it means UE is requested to report MeasReportAppLayer to
SCG or MCG.

[0247] CellGroupld: A value of one of maxSecondayCell-
Groups ranging from 0 to an integer value. If 0 or the field
is absent, the UE transmits MeasReportAppLayer to the
MCG. When 1 is indicated, the UE transmits MeasRepor-
tAppLayer to the first SCG. When one SCG is configured,
the corresponding SCG refers to the first SCG. When
multiple SCGs are configured for the UE, an integer value
to enable the UE to transmit MeasReportAppLayer to a
specific SCG is configured. When configured to CellGru-
oupld rather than 1 bit indicator, there is an advantage of
having forward compatibility because there is no need to
introduce additional signaling when two or more SCGs are
configured to the UE in the future. As an example, the
CellGroupld may be expressed in ASN.1 form of INTEGER
(0 . . . maxSecondaryCellGroups).

[0248] Of course, by instructing each measConfigAp-
pLayerld to change the reporting leg from the MN to the SN,
the UE may transmit MeasReportAppLayer to the MN and
the SN accordingly. In other words, when a specific
measConfigAppLayerld is configured to report to the MN,
the UE may transmit the QoE measurement result to the
MN, and when another specific MeasConfigAppLayerld is
configured to report to the SN, the UE may transmit the QoE
measurement results for this specific MeasConfigAppLay-
erld to the SN.

[0249] In this embodiment, a method of coordination for
each node is proposed so that the measConfigAppLayerld
allocated to the UE does not have the same value for all
nodes (MN and SNs) or all cell groups (i.e., measConfi-
gAppLayerld is unique across the Cell Groups). Addition-
ally, when congestion occurs in the MN or SN, a method is
proposed in which the UE configured to report MeasRepor-
tAppLayer to the MN may report the MeasReportAppLayer
to the SN (a method in which the UE configured to report
MeasReportAppLayer to the SN may report the MeasRe-
portAppLayer to the MN), and the signaling procedures and
necessary elements of the MN and SN are proposed accord-
ingly.

[0250] FIG. 17J is a flowchart illustrating a procedure in
which a UE configured with NR-DC or NE-DC reports QoE
measurement results to a base station based on QoE mea-
surement configurations depending on whether pauseRe-
porting is configured according to an embodiment of the
disclosure.

[0251] In an embodiment of the disclosure, for conve-
nience of explanation, the detailed description will focus on
reporting the QoE measurement results mapped to a specific
measConfigApplLayerld or the QoE measurement results for
all measConfigAppLayerlds to the master node (MN). If the
UE reports the QoE measurement results mapped to a
specific measConfigAppLayerld or the QoE measurement
results for all measConfigAppLayerlds to the secondary
node (SN), because it is only necessary to simply change the
MN and SN, the embodiment of the disclosure may be
applied as it is. In addition, in an embodiment of the
disclosure, for convenience of explanation, signaling proce-
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dures between the base station (the MN or SN) and the core
network (CN), signaling procedures between the base sta-
tion (the MN or SN) and the operations administration and
maintenance (OAM), and signaling procedures between the
base station (the MN or SN) and the trace collection entity/
measurement collection entity (TCE/MCE) are omitted, but
the above-described embodiment may be followed.

[0252] Referring to FIG. 1], a UE 1/-01 may be in an RRC
connected mode (RRC_CONNECTED) by establishing an
RRC connection with a base station 1j-04 (e.g., a source
master node (MN)), in operation 1;-10. In FIG. 1], both the
UE access stratum (UE AS) 1/-02 and the UE application
(UE APP layer) 1/-03 may be collectively referred to as the
UE 1j-01. In FIG. 1], the base station 1j-04 may be referred
to as the source master node (MN).

[0253] In operation 1j-15, the UE AS 1/-02 may transmit
a UE capability information message (UECapabilityInfor-
mation) to the source MN 1;-04. Information included in the
UE capability information message may follow the above-
described embodiment. Additionally, the UE capability
information message may include information indicating
whether ne-dc or nr-dec is supported. Additionally, the UE
capability information message may include information
that allows the ne-dc or the nr-dc to receive QoE configu-
ration information from the MN and/or the SN, not limited
to the master node (MN), and to report QoE results to the
MN and/or the SN.

[0254] In operation 1j-20, NR-DC (dual connectivity) or
NE-DC may be configured for the UE 1/-01. The UE 1;-01
in the NR-DC or NE-DC may transmit and receive data from
the source master node (MN) 1/-04 and a secondary node
(SN) 1/-05. The flowchart in which the NR-DC or NE-DC
is configured to the UE may follow the above-described
embodiment.

[0255] In operation 1/-25, the UE AS 1;-02 may receive a
predetermined RRC message (RRCReconfiguration or
RRCResume) including QoE measurement configuration
information (AppLayerMeasConfig) from the source MN
1/-04.

[0256] In operation 1/-30, for the reasons of the above-
described embodiment, the source MN 1;-04 may transmit,
to the SN 1/-05, a predetermined message for the SN 1;-05
to receive from the UE the QoE measurement results
mapped to a specific one or multiple measConfigAppLay-
erlds configured for the UE 1;-01 to distribute congestions
or loads. As an example, the source MN 1/-04 may transmit
one or more measConfigAppLayerld and QoE measurement
configuration information mapped thereto to the SN 1;-05,
and information requesting the SN to receive the corre-
sponding QoE measurement results may be included in the
predetermined message.

[0257] In operation 1;-33, the SN 1;-05 may transmit the
predetermined message to the source MN 1;-04 in response
to operation 1-30. The predetermined message may include
information on which QoE measurement result the SN may
receive from the UE 17-01 among one or more measConfi-
gAppLayerlds and the QoE measurement configuration
information mapped thereto.

[0258] In operation 1/-35, the source MN 1j-04 may
transmit the predetermined RRC message (e.g., RRCRecon-
figuration) to instruct the UE AS 1/-02 to transmit the QoE
measurement results mapped to a specific one or multiple
measConfigAppLayerlds to the SN 1;-05. In this case,
through the above predetermined RRC message, the source
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MN 1/-04 may configure pauseReporting to true or false for
each measConfigAppLayer configuration (of course, pos-
sible in operation 1;-25). For reference, the UE AS 1;-02
may not transmit QoE measurement results to both the MN
and SN for measConfigAppLayer with pauseReporting con-
figured to true. In other words, the UE AS 1/-02 may
transmit the QoE measurement result to the SN 1/-05 only
for one or more measConfigApplLayers where pauseReport-
ing is configured to false or absent and are configured to
transmit the QoE measurement result to the SN. When the
SN congestion problem is resolved in the future, the MN
may configure pauseReporting for each measConfigAp-
pLayer to false to allow the UE to transmit QoE measure-
ment results to the SN for the corresponding measConfi-
gAppLayer.

[0259] In operation 1j-40, the UE APP 1/-03 may perform
QoE measurement according to the configuration informa-
tion received in operation 1/-25 or operation 1;-35, and
report the measurement results to the UE AS 17-02 through
the AT command according to the configuration information.
[0260] Based on the information received in operation
1/-40 for each measConfigAppLayer, the UE AS 1;-02 may
transmit to the source MN 17-04 for the QoE measurement
result (MeasReportAppLayer) to be transmitted to the MN,
in operation 1/-45, and transmit to the SN 1/-05 for the QoE
measurement result (MeasReportAppLayer) to be transmit-
ted to the SN, in operation 1/-50.

[0261] FIG. 1K is a flowchart illustrating a procedure in
which a UE configured with NR-DC or NE-DC reports QoE
measurement results to a base station based on QoE mea-
surement configurations depending on whether pauseRe-
porting is configured according to an embodiment of the
disclosure.

[0262] In an embodiment of the disclosure, for conve-
nience of explanation, the detailed description will focus on
reporting the QoE measurement results mapped to a specific
measConfigApplLayerld or the QoE measurement results for
all measConfigAppLayerlds to the master node (MN). If the
UE reports the QoE measurement results mapped to a
specific measConfigAppLayerld or the QoE measurement
results for all measConfigAppLayerlds to the secondary
node (SN), because it is only necessary to simply change the
MN and SN, the embodiment of the disclosure may be
applied as it is. In addition, in an embodiment of the
disclosure, for convenience of explanation, signaling proce-
dures between the base station (the MN or SN) and the core
network (CN), signaling procedures between the base sta-
tion (the MN or SN) and the operations administration and
maintenance (OAM), and signaling procedures between the
base station (the MN or SN) and the trace collection entity/
measurement collection entity (TCE/MCE) are omitted, but
the above-described embodiment may be followed.

[0263] Referring to FIG. 1K, a UE 14-01 may be in an
RRC connected mode (RRC_CONNECTED) by establish-
ing an RRC connection with a base station 14-04 (e.g., a
source master node (MN)), in operation 14-10. In FIG. 1K,
both the UE access stratum (UE AS) 14-02 and the UE
application (UE APP layer) 14-03 may be collectively
referred to as the UE 1%-01. In FIG. 1K, the base station
1%-04 may be referred to as the source master node (MN).
[0264] In operation 14-15, the UE AS 14-02 may transmit
a UE capability information message (UECapabilitylnfor-
mation) to the source MN 14-04. Information included in the
UE capability information message may follow the above-
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described embodiment. Additionally, the UE capability
information message may include information indicating
whether ne-dc or nr-dec is supported. Additionally, the UE
capability information message may include information
that allows the ne-dc or the nr-dc to receive QoE configu-
ration information from the MN and/or the SN, not limited
to the master node (MN), and to report QoE results to the
MN and/or the SN.

[0265] In operation 14-20, NR-DC (dual connectivity) or
NE-DC may be configured for the UE 1£-01. The UE 14-01
in the NR-DC or NE-DC may transmit and receive data from
the source master node (MN) 14-04 and a secondary node
(SN) 14-05. The flowchart in which the NR-DC or NE-DC
is configured to the UE 14-01 may follow the above-
described embodiment.

[0266] In operation 1£-25, the UE AS 14-02 may receive
a predetermined RRC message (RRCReconfiguration or
RRCResume) including QoE measurement configuration
information (AppLayerMeasConfig) from the source MN
14-04.

[0267] In operation 14-30, for the reasons of the above-
described embodiment, the source MN 14-04 may transmit,
to the SN 14-05, a predetermined message for the SN 14-05
to receive from the UE the QoE measurement results
mapped to a specific one or multiple measConfigAppLay-
erlds configured for the UE 14-01 to distribute congestions
or loads. As an example, the source MN 14-04 may transmit
one or more measConfigAppLayerld and QoE measurement
configuration information mapped thereto to the SN 14-05,
and information requesting the SN to receive the corre-
sponding QoE measurement results may be included in the
predetermined message.

[0268] In operation 14-33, the SN 14-05 may transmit the
predetermined message to the source MN 1%£-04 in response
to operation 1%4-30. The predetermined message may include
information on which QoE measurement result the SN may
receive from the UE 14-01 among one or more measCon-
figAppLayerlds and the QoE measurement configuration
information mapped thereto.

[0269] In operation 14-35, the source MN 14-04 may
transmit the predetermined RRC message (e.g., RRCRecon-
figuration) to instruct the UE AS 14-02 to transmit the QoE
measurement results mapped to a specific one or multiple
measConfigAppLayerlds to the SN 14-05. In this case,
through the above predetermined RRC message, the source
MN 1%4-04 may configure pauseReporting to true or false for
each measConfigAppLayer configuration (of course, pos-
sible in operation 14-25). For reference, the UE AS 14-02
may not transmit QoE measurement results to both the MN
and SN for measConfigAppLayer with pauseReporting con-
figured to true. However, if QoE measurement results need
to be transmitted to the SN for measConfigAppLayer with
pauseReporting configured to true, the SN may configure the
pauseReporting separately. That is, if the pauseReporting is
configured to true for the SN for the measConfigAppLayer,
the UE AS 14-02 may not transmit the QoE measurement
results for the measConfigAppLayer to the SN, otherwise (if
the pauseReporting is configured to false or is absent), the
UE AS 14-02 may transmit the QoE measurement results for
the corresponding measConfigApplLayer to the SN. For
reference, the SN may configure the pauseReporting for
each measConfigAppLayer by transmitting a separate RRC
message to the UE AS 14-02 or configure the pauseReport-
ing for each measConfigAppLayer by requesting to transmit
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the corresponding message to the MN. There is an advantage
in that the pauseReporting function for each meanConfi-
gAppLayer may be applied for each node.

[0270] Inoperation 14-40, the UE APP 14-03 may perform
QoE measurement according to the configuration informa-
tion received in operation 14-25 or operation 14-35, and
report the measurement results to the UE AS 14-02 through
the AT command according to the configuration information.
[0271] Based on the information received in operation
14-40 for each measConfigAppLayer, the UE AS 14-02 may
transmit to the source MN 1%-04 for the QoE measurement
result (MeasReportAppLayer) to be transmitted to the MN,
in operation 14-45, and transmit to the SN 14-05 for the QoE
measurement result (MeasReportAppLayer) to be transmit-
ted to the SN, in operation 14-50.

[0272] FIG. 1L is a flowchart illustrating a procedure in
which a UE configured with NR-DC or NE-DC reports QoE
measurement results to a base station based on QoE mea-
surement configurations depending on whether RRC mes-
sage splitting is configured according to an embodiment of
the disclosure.

[0273] In an embodiment of the disclosure, for conve-
nience of explanation, the detailed description will focus on
reporting the QoE measurement results mapped to a specific
measConfigApplLayerld or the QoE measurement results for
all measConfigAppLayerlds to the master node (MN). If the
UE reports the QoE measurement results mapped to a
specific measConfigAppLayerld or the QoE measurement
results for all measConfigAppLayerlds to the secondary
node (SN), because it is only necessary to simply change the
MN and SN, the embodiment of the disclosure may be
applied as it is. In addition, in an embodiment of the
disclosure, for convenience of explanation, signaling proce-
dures between the base station (the MN or SN) and the core
network (CN), signaling procedures between the base sta-
tion (the MN or SN) and the operations administration and
maintenance (OAM), and signaling procedures between the
base station (the MN or SN) and the trace collection entity/
measurement collection entity (TCE/MCE) are omitted, but
the above-described embodiment may be followed.

[0274] Referring to FIG. 1L, a UE 1/-01 may be in an RRC
connected mode (RRC_CONNECTED) by establishing an
RRC connection with a base station 1/-04 (e.g., a source
master node (MN)), in operation 1/-10. In FIG. 1L, both the
UE access stratum (UE AS) 1/-02 and the UE application
(UE APP layer) 1/-03 may be collectively referred to as the
UE 1/-01. In FIG. 1L, the base station 1/-04 may be referred
to as the source master node (MN).

[0275] In operation 1/-15, the UE AS 1/-02 may transmit
a UE capability information message (UECapabilitylnfor-
mation) to the source MN 1/-04. Information included in the
UE capability information message may follow the above-
described embodiment. Additionally, the UE capability
information message may include information indicating
whether ne-dc or nr-dec is supported. Additionally, the UE
capability information message may include information
that allows the ne-de or the nr-dc to receive QoE configu-
ration information from the MN and/or the SN, not limited
to the master node (MN), and to report QoE results to the
MN and/or the SN.

[0276] In operation 1/-20, NR-DC (dual connectivity) or
NE-DC may be configured for the UE 1/-01. The UE in the
NR-DC or NE-DC may transmit and receive data from the
source master node (MN) 1/-04 and a secondary node (SN)
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1/-05. The flowchart in which the NR-DC or NE-DC is
configured to the UE may follow the above-described
embodiment.
[0277] In operation 1/-25, the UE AS 1/-02 may receive a
predetermined RRC message (RRCReconfiguration or
RRCResume) including QoE measurement configuration
information (AppLayerMeasConfig) from the source MN
1/-04.
[0278] In operation 1/-30, for the reasons of the above-
described embodiment, the source MN 1/-04 may transmit,
to the SN 1/-05, a predetermined message for the SN 1/-05
to receive from the UE the QoE measurement results
mapped to a specific one or multiple measConfigAppLay-
erlds configured for the UE 1/-01 to distribute congestions
or loads. As an example, the source MN 1/-04 may transmit
one or more measConfigAppLayerld and QoE measurement
configuration information mapped thereto to the SN 1/-05,
and information requesting the SN to receive the corre-
sponding QoE measurement results may be included in the
predetermined message.
[0279] In operation 1/-33, the SN 1/-05 may transmit the
predetermined message to the source MN 1/-04 in response
to operation 1/-30. The predetermined message may include
information on which QoE measurement result the SN may
receive from the UE 1/-01 among one or more measConfi-
gAppLayerlds and the QoE measurement configuration
information mapped thereto.
[0280] In operation 1/-35, the source MN 1/-04 may
transmit the predetermined RRC message (e.g., RRCRecon-
figuration) to instruct the UE AS 1/-02 to transmit the QoE
measurement results mapped to a specific one or multiple
measConfigAppLayerlds to the SN 1/-05. In this case,
through the above predetermined RRC message, the source
MN 1/-04 may inform whether the UE AS 1/-02 may
transmit the QoE measurement result (MeasurementRepor-
tAppLayer) (for example, rrc-SegAllowedforSN) to the SN
1/-05 through RRC message segmentation. Accordingly, the
UE AS 1/-02 may transmit the QoE measurement result to
the SN 1/-05 through the following procedure.

[0281] 1> ifthe encoded RRC message is larger than the

maximum supported size of one PDCP SDU specified

in TS 38.323 [5]:

[0282] 2> if the RRC message segmentation is
enabled based on the field rrc-SegAllowed received
in appLayerMeasConfig:

[0283] 3> initiate the UL message segment transfer
procedure as specified in clause 5.7.7;
[0284] 2> else:
[0285] 3> discard the RRC message;
[0286] 1> else:

[0287] 2> submit the MeasurementReportAppLayer
message to lower layers for transmission upon which
the procedure ends.

[0288] Of course, a message generated by the SN directly
may be stored in the predetermined RRC message, so that
the SN may configure whether to divide the RRC message,
and the MN may deliver the same to the UE AS. The source
MN 1/-04 according to an embodiment of the disclosure
directly configures whether the UE AS may report the QoE
measurement result to the UE AS 1/-02 through the RRC
message division to the SN 1/-05, so the SN 1/-05 has the
advantage of not having to inform the UE AS 1/-02 of
whether the RRC message is divided by separately trans-
mitting the RRC message to the UE AS 1/-02. Alternatively,
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the source MN 1/-04 according to an embodiment of the
disclosure receives the information on whether to divide the
RRC message directly configured by the SN from the SN
and delivers the same to the UE AS, so the SN 1/-05 has the
advantage of not having to inform the UE AS 1/-02 of
whether the RRC message is divided by separately trans-
mitting the RRC message to the UE AS 1/-02.

[0289] In operation 1/-40, the UE APP 1/-03 may perform
QoE measurement according to the configuration informa-
tion received in operation 1/-25 or operation 1/-35, and
report the measurement results to the UE AS 1/-02 through
the AT command according to the configuration information.

[0290] Based on the information received in operation
1/-40 for each measConfigAppLayer, the UE AS 1/-02 may
transmit to the source MN 1/-04 for the QoE measurement
result (MeasReportAppLayer) to be transmitted to the MN,
in operation 1/-45, and transmit to the SN 1/-05 for the QoE
measurement result (MeasReportAppLayer) to be transmit-
ted to the SN, in operation 1/-50. In this case, the UE may
transmit the QoE measurement result in consideration of
whether the RRC message is divided for each node.

[0291] FIG. 1M is a flowchart illustrating a procedure in
which a UE configured with NR-DC or NE-DC reports QoE
measurement results to a base station based on QoE mea-
surement configurations depending on whether RRC mes-
sage splitting is configured according to an embodiment of
the disclosure.

[0292] In an embodiment of the disclosure, for conve-
nience of explanation, the detailed description will focus on
reporting the QoE measurement results mapped to a specific
measConfigApplLayerld or the QoE measurement results for
all measConfigAppLayerlds to the master node (MN). If the
UE reports the QoE measurement results mapped to a
specific measConfigAppLayerld or the QoE measurement
results for all measConfigAppLayerlds to the secondary
node (SN), because it is only necessary to simply change the
MN and SN, the embodiment of the disclosure may be
applied as it is. In addition, in an embodiment of the
disclosure, for convenience of explanation, signaling proce-
dures between the base station (the MN or SN) and the core
network (CN), signaling procedures between the base sta-
tion (the MN or SN) and the operations administration and
maintenance (OAM), and signaling procedures between the
base station (the MN or SN) and the trace collection entity/
measurement collection entity (TCE/MCE) are omitted, but
the above-described embodiment may be followed.

[0293] Referring to FIG. 1M, a UE 1m-01 may be in an
RRC connected mode (RRC_CONNECTED) by establish-
ing an RRC connection with a base station 1m-04 (e.g., a
source master node (MN)), in operation 1m-10. In FIG. 1M,
both the UE access stratum (UE AS) 1m-02 and the UE
application (UE APP layer) 1m-03 may be collectively
referred to as the UE 1m-01. In FIG. 1M, the base station
1m-04 may be referred to as the source master node (MN).

[0294] In operation 1m-15, the UE AS 1m-02 may trans-
mit a UE capability information message (UECapabilityIn-
formation) to the source MN 1m-04. Information included in
the UE capability information message may follow the
above-described embodiment. Additionally, the UE capabil-
ity information message may include information indicating
whether ne-dc or nr-dec is supported. Additionally, the UE
capability information message may include information
that allows the ne-de or the nr-dc to receive QoE configu-
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ration information from the MN and/or the SN, not limited
to the master node (MN), and to report QoE results to the
MN and/or the SN.

[0295] In operation 1m-20, NR-DC (dual connectivity) or
NE-DC may be configured for the UE 1m-01. The UE 1m-01
in the NR-DC or NE-DC may transmit and receive data from
the source master node (MN) 1m-04 and a secondary node
(SN) 1m-05. The flowchart in which the NR-DC or NE-DC
is configured to the UE 1m-01 may follow the above-
described embodiment.

[0296] In operation 1m-25, the UE AS 1m-02 may receive
a predetermined RRC message (RRCReconfiguration or
RRCResume) including QoE measurement configuration
information (AppLayerMeasConfig) from the source MN
1m-04.

[0297] In operation 1m-30, for the reasons of the above-
described embodiment, the source MN 1m-04 may transmit,
to the SN 1m-05, a predetermined message for the SN 1m-05
to receive from the UE the QoE measurement results
mapped to a specific one or multiple measConfigAppLay-
erlds configured for the UE 1m-01 to distribute congestions
or loads. As an example, the source MN 1m-04 may transmit
one or more measConfigAppLayerld and QoE measurement
configuration information mapped thereto to the SN 1m-05,
and information requesting the SN to receive the corre-
sponding QoE measurement results may be included in the
predetermined message.

[0298] Inoperation 1m-33, the SN 1m-05 may transmit the
predetermined message to the source MN 1m-04 in response
to operation 1m-30. The predetermined message may
include information on which QoE measurement result the
SN may receive from the UE 1m-01 among one or more
measConfigAppLayerlds and the QoE measurement con-
figuration information mapped thereto.

[0299] Inoperation 1m-35, the SN 1m-05 may transmit the
predetermined RRC message (e.g., RRCReconfiguration) to
instruct the UE AS 1m-02 to transmit the QoE measurement
results mapped to a specific one or multiple measConfigAp-
pLayerlds to the SN 1m-05. Additionally, through the above
message, the SN 1m-05 may inform whether the UE AS
1m-02 may transmit the QoE measurement result (Measure-
mentReportAppLayer) (for example, rrc-SegAllowed-
forSN) to the SN 1m-05 through RRC message segmenta-
tion. Accordingly, the UE AS 1m-02 may transmit the QoE
measurement result to the SN 1m-05 through the following
procedure.

[0300] 1> ifthe encoded RRC message is larger than the
maximum supported size of one PDCP SDU specified
in TS 38.323 [9 ]:

[0301] 2> if the RRC message segmentation is
enabled based on the field rrc-SegAllowed received
in appLayerMeasConfig:

[0302] 3> initiate the UL message segment transfer
procedure as specified in clause 5.7.7;
[0303] 2> else:
[0304] 3> discard the RRC message;

[0305] 1> else:

[0306] 2> submit the MeasurementReportAppLayer mes-
sage to lower layers for transmission upon which the pro-
cedure ends.

[0307] The SN 1m-05 according to an embodiment of the
disclosure may directly deliver to the UE AS 1m-02 whether
the RRC message is divided and/or which QoE measure-
ment result mapped to the MeasConfigAppLayer(s) should
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be transmitted to the SN, there is an advantage in that the
source MN 1m-04 does not have to separately transmit the
RRC message to the UE AS 1m-02. For reference, when the
SN 1m-05 provides the message in operation 1m-35 to the
UE AS 1m-02, only a part of the QoE measurement con-
figuration information may be received and transmitted to
the UE AS. For example, the MN may provide the UE AS
with only an Id or Index indicating which MeasConfigAp-
pLayer among measConfigAppLayerloAddModList may
be transmitted to the SN.

[0308] In operation 1m-40, the UE APP 1m-03 may per-
form QoE measurement according to the configuration
information received in operation 1m-25 or operation
1m-35, and report the measurement results to the UE AS
1m-02 through the AT command according to the configu-
ration information.

[0309] Based on the information received in operation
1m-40 for each measConfigAppLayer, the UE AS 1m-02
may transmit to the source MN 1m-04 for the QoE mea-
surement result (MeasReportAppLayer) to be transmitted to
the MN, in operation 1m-45, and transmit to the SN 1m-05
for the QoE measurement result (MeasReportAppLayer) to
be transmitted to the SN, in operation 1m-50. In this case, the
UE may transmit the QoE measurement result in consider-
ation of whether the RRC message is divided for each node.
[0310] FIG. 1IN is a block diagram illustrating the con-
figuration of a UE according to an embodiment of the
disclosure.

[0311] Referring to FIG. 1N, the UE may include a radio
frequency (RF) processor 1z-10, a baseband processor
12-20, a storage 12-30, and a controller 12-40. Of course, it
is not limited to the above example, and the UE may include
fewer or more configurations than the configuration illus-
trated in FIG. IN.

[0312] The RF processor 12-10 may perform a function
for transmitting and receiving a signal through a radio
channel, such as band conversion and amplification of a
signal. That is, the RF processor 1»-10 may up-convert a
baseband signal provided from the baseband processor
17-20 into an RF band signal, transmits the RF band signal
through an antenna, and down-converts the RF band signal
received through the antenna to the baseband signal. For
example, the RF processor 12-10 may include a transmis-
sion filter, a reception filter, an amplifier, a mixer, an
oscillator, a digital to analog converter (DAC), an analog to
digital converter (ADC), etc. In FIG. 1N, only one antenna
is illustrated, but the UE may include a plurality of antennas.
In addition, the RF processor 172-10 may include a plurality
of RF chains. Furthermore, the RF processor 1z-10 may
perform beamforming. For the beamforming, the RF pro-
cessor 1#-10 may adjust the phase and magnitude of each of
signals transmitted and received through a plurality of
antennas or antenna elements. In addition, the RF processor
17-10 may perform MIMO, and may receive multiple layers
when performing the MIMO operation.

[0313] The baseband processor 12-20 performs a function
of converting between a baseband signal and a bit stream
according to a physical layer standard of the system. For
example, when transmitting data, the baseband processor
12-20 may generate complex symbols by encoding and
modulating a transmitted bit stream. In addition, when
receiving data, the baseband processor 17-20 may restore a
received bit stream by demodulating and decoding the
baseband signal provided from the RF processor 1z-10. For
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example, in the case of following an orthogonal frequency
division multiplexing (OFDM) scheme, when transmitting
data, the baseband processor 12-20 may generate complex
symbols by encoding and modulating a transmitted bit
stream, map the complex symbols to subcarriers, and then
configure OFDM symbols through an inverse fast Fourier
transform (IFFT) operation and cyclic prefix (CP) insertion.
In addition, when receiving data, the baseband processor
17-20 may divide the baseband signal provided from the RF
processor 17-10 into OFDM symbol units, restore signals
mapped to subcarriers through a fast Fourier transform
(FFT) operation, and then restore a received bit stream
through demodulation and decoding.

[0314] The baseband processor 12-20 and the RF proces-
sor 17-10 transmits and receives signals as described above.
Accordingly, the baseband processor 172-20 and the RF
processor 17-10 may be referred to as a transmitter, a
receiver, a transceiver, or a communicator. Furthermore, at
least one of the baseband processor 17-20 and the RF
processor 1z-10 may include a plurality of communication
modules to support a plurality of different radio access
technologies. In addition, at least one of the baseband
processor 17-20 and the RF processor 12-10 may include
different communication modules to process signals of dif-
ferent frequency bands. For example, the different radio
access technologies may include a wireless LAN (e.g., IEEE
802.11), a cellular network (e.g., LTE), or the like. In
addition, the different frequency bands may include a super
high frequency (SHF) (e.g., 2.NRHz, NRhz) band and a
millimeter wave (e.g., 60 GHZ) band. The UE may transmit
and receive signals with the base station by using the
baseband processor 172-20 and the RF processor 12-10, and
the signals may include control information and data.
[0315] The storage 12-30 may store data such as a basic
program, an application program, and configuration infor-
mation for the operation of the UE. In particular, the storage
17-30 may store information related to a second access node
performing wireless communication by using the second
radio access technology. In addition, the storage 12-30
provides stored data according to the request of the control-
ler 112-40. The storage 12-30 may be composed of a storage
medium such as ROM, RAM, hard disk, CD-ROM, and
DVD, or a combination of storage media. In addition, the
storage 17-30 may be composed of a plurality of memories.
According to an embodiment, the storage 12-30 may store a
program for performing the above-described QoE configur-
ing and reporting method.

[0316] The controller 12-40 may control overall opera-
tions of the UE. For example, the controller 12-40 transmits
and receives signals through the baseband processor 17-20
and the RF processor 1-10. In addition, the controller 1.2-40
writes data in the storage 17-30 and reads the data. To this
end, the controller 1%-40 may include at least one processor.
For example, the controller 12-40 may include a communi-
cation processor (CP) that controls for communication and
an application processor (AP) that controls an upper layer
such as an application program. In addition, at least one
component within the UE may be implemented with one
chip. In addition, according to an embodiment of the dis-
closure, the controller 1-40 may include a multi-connection
processor 1n-42 that performs processing for operating in a
multi-connection mode.

[0317] According to an embodiment of the disclosure, the
controller 12-40 may control each configuration of the UE to
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perform the method for performing the above-described
QoE configuring and reporting method.

[0318] FIG. 10 is a block diagram illustrating the con-
figuration of an NR base station according to an embodiment
of the disclosure.

[0319] Referring to FIG. 10, the base station may include
an RF processor 10-10, a baseband processor 10-20, a
backhaul communicator 10-30, a storage 10-40, and a con-
troller 10-50. Of course, it is not limited to the above
example, and the base station may include fewer or more
configurations than the configuration illustrated in FIG. 10.
[0320] The RF processor 1o-10 may perform a function
for transmitting and receiving a signal through a radio
channel, such as band conversion and amplification of the
signal. That is, the RF processor 10-10 may up-convert the
baseband signal provided from the baseband processor
10-20 into an RF band signal, transmit the same through an
antenna, and down-convert the RF band signal received
through the antenna into a baseband signal. For example, the
RF processor 1o-10 may include a transmission filter, a
reception filter, an amplifier, a mixer, an oscillator, a DAC,
an ADC, and the like. Although only one antenna is illus-
trated in the diagram, the first access node may include a
plurality of antennas. In addition, the RF processor 10-10
may include a plurality of RF chains. Furthermore, the RF
processor 1o-10 may perform beamforming. For the beam-
forming, the RF processor 10-10 may adjust the phase and
magnitude of each of signals transmitted and received
through a plurality of antennas or antenna elements. The RF
processor may perform a downlink MIMO operation by
transmitting one or more layers.

[0321] The baseband processor 10-20 performs a function
of converting between a baseband signal and a bit stream
according to the physical layer standard of the first radio
access technology. For example, when transmitting data, the
baseband processor 10-20 generates complex symbols by
encoding and modulating a transmitted bit stream. In addi-
tion, when receiving data, the baseband processor 10-20
may restore a received bit stream through demodulating and
decoding the baseband signal provided from the RF proces-
sor 10-10. For example, in the case of following the OFDM
scheme, when transmitting data, the baseband processor
10-20 may generate complex symbols by encoding and
modulating a transmitted bit stream, map the complex
symbols to subcarriers, and then configure OFDM symbols
through IFFT operation and CP insertion. In addition, when
receiving data, the baseband processor 10-20 may divide the
baseband signal provided from the RF processor 10-10 into
OFDM symbol units, restore signals mapped to subcarriers
through FFT operation, and then restore a received bit
stream through demodulation and decoding. The baseband
processor 10-20 and the RF processor 10-10 may transmit
and receive signals as described above. Accordingly, the
baseband processor 10-20 and the RF processor 10-10 may
be referred to as a transmitter, a receiver, a transceiver, a
communicator, or a wireless communicator. The base station
may transmit and receive signals with the UE by using the
baseband processor 10-20 and the RF processor 10-10, and
the signals may include control information and data.
[0322] The backhaul communicator 10-30 provides an
interface for performing communication with other nodes in
the network. That is, the backhaul communicator 10-30 may
convert a bit stream transmitted from the main base station
to another node, for example, an auxiliary base station, a
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core network, or the like, into a physical signal, and convert
a physical signal received from the other node into a bit
stream.

[0323] The storage 1lo-40 stores data such as a basic
program, an application program, and configuration infor-
mation for the operation of the main base station. In par-
ticular, the storage 10-40 may store information on a bearer
allocated to an accessed UE, a measurement result reported
from the accessed UE, and the like. In addition, the storage
10-40 may store information serving as a criterion for
determining whether to provide or stop multiple connections
to the UE. In addition, the storage 10-40 may provide stored
data according to the request of the controller 10-50. The
storage 10-40 provides stored data according to the request
of'the controller 10-50. The storage 10-40 may be composed
of a storage medium such as ROM, RAM, hard disk,
CD-ROM, and DVD, or a combination of storage media. In
addition, the storage 10-40 may be composed of a plurality
of memories. According to an embodiment, the storage
10-40 may store a program for performing the above-
described QoE configuring and reporting method.

[0324] The controller 10-50 controls overall operations of
the main base station. For example, the controller 10-50
transmits and receives signals through the baseband proces-
sor 10-20 and the RF processor 1o-10 or through the
backhaul communicator 10-30. In addition, the controller
10-50 writes data in the storage 10-40 and reads the data. To
this end, the controller 10-50 may include a multi-connec-
tion processor 1o-52. In addition, at least one component of
the base station may be implemented with one chip. In
addition, each component of the base station may operate to
perform the embodiments of the disclosure described above.

[0325] Methods according to embodiments described in
the claims or disclosure of the disclosure may be imple-
mented in the form of hardware, software, or a combination
of hardware and software.

[0326] Any such software may be stored in non-transitory
computer readable storage media. The non-transitory com-
puter readable storage media store one or more computer
programs (software modules), the one or more computer
programs include computer-executable instructions that,
when executed by one or more processors of an electronic
device, cause the electronic device to perform a method of
the disclosure.

[0327] When implemented as software, a computer-read-
able storage medium that stores one or more programs
(software modules) may be provided. One or more programs
stored in a computer-readable storage medium are config-
ured to be executable by one or more processors in an
electronic device (configured for execution). One or more
programs include instructions that cause the electronic
device to execute methods according to embodiments
described in the claims or disclosure of the disclosure.

[0328] These programs (software modules, software)
include random access memory, non-volatile memory
including flash memory, read only memory (ROM), and
electrically erasable programmable ROM (Electrically Eras-
able Programmable Read Only Memory (EEPROM), mag-
netic disc storage device, Compact Disc-ROM (CD-ROM:
Compact Disc-ROM), Digital Versatile Discs (DVDs), or
other types of It can be stored in an optical storage device or
magnetic cassette. Alternatively, it may be stored in a
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memory consisting of a combination of some or all of these.
Additionally, multiple configuration memories may be
included.

[0329] In addition, the program may be operated through
a communication network such as the Internet, an intranet,
a local area network (LAN), a wide LAN (WLAN), or a
storage area network (SAN), or a combination thereof. It
may be stored on an attachable storage device that is
accessible. This storage device can be connected to a device
performing an embodiment of the disclosure through an
external port. Additionally, a separate storage device on a
communication network may be connected to the device
performing an embodiment of the disclosure.

[0330] In the specific embodiments of the disclosure
described above, components included in the disclosure are
expressed in singular or plural numbers depending on the
specific embodiment presented. However, singular or plural
expressions are selected to suit the presented situation for
convenience of explanation, and the disclosure is not limited
to singular or plural components, and even components
expressed in plural may be composed of singular or singular.
Even expressed components may be composed of plural
elements.

[0331] While the disclosure has been shown and described
with reference to various embodiments thereof, it will be
understood by those skilled in the art that various changes in
form and details may be made therein without departing
from the spirit and scope of the disclosure as defined by the
appended claims and their equivalents.

What is claimed is:
1. A method performed by a secondary node (SN) in a
wireless communication system, the method comprising:

transmitting, to a user equipment (UE), first configuration
information associated with a quality of experience
(QoE) measurement, the first configuration information
including an indicator indicating whether a segmenta-
tion of a report of the QoE measurement on a signaling
radio bearer (SRB) associated with the report of the
QoE measurement to the SN is allowed; and

receiving, from the UE, the report of the QoE measure-
ment based on the indicator.

2. The method of claim 1, wherein an SRB configured
between the SN and the UE is an SRB which is separately
configured with an SRB configured between a master node
(MN) and the UE.

3. The method of claim 2, wherein the SRB configured
between the MN and the UE is SRB 4.

4. The method of claim 2,

wherein the first configuration information further
includes at least one first QoE configuration associated
with at least one different QoE measurement, respec-
tively, and
wherein an identifier for identifying the at least one first
QoE configuration is different from an identifier for
identifying at least one second QoE configuration
included in second configuration information associ-
ated with a QoE measurement associated with the MN.
5. The method of claim 4, wherein each of the at least one
first QoE configuration includes SRB information indicating
which SRB in which a report of a QoE measurement
associated with each of the at least one first QoE configu-
ration is transmitted.
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6. The method of claim 5, further comprising:

in case that the SRB information included in a specific
QoE configuration among the at least one first QoE
configuration indicates that a report of a QoE measure-
ment associated with the specific QoE configuration is
transmitted on the SRB configured between the MN
and the UE, receiving, from the MN, the QoE mea-
surement associated with the specific QoE configura-
tion which is transmitted to the MN by the UE.
7. A method performed by a user equipment (UE) in a
wireless communication system, the method comprising:
receiving, from a master node (MN) or a second node
(SN), first configuration information associated with a
quality of experience (QoE) measurement, the first
configuration information including an indicator indi-
cating whether a segmentation of a report of the QoE
measurement on a signaling radio bearer (SRB) asso-
ciated with the report of the QoE measurement to the
SN is allowed;

identifying an SRB for transmitting the report of the QoE
measurement to the SN among at least one SRB; and

transmitting, to the SN on the identified SRB, the report
of the QoE measurement based on the indicator.

8. The method of claim 7, wherein an SRB configured
between the SN and the UE is an SRB which is separately
configured with an SRB configured between a master node
(MN) and the UE.

9. The method of claim 8, wherein the SRB configured
between the MN and the UE is SRB 4.

10. The method of claim 8, further comprising:

identifying whether the report of the QoE measurement

exceeds a maximum support size of a data unit asso-
ciated with the report of the QoE measurement;

in case that the QoE measurement is identified as exceed-

ing the maximum support size of the data unit, identi-
fying whether the segmentation is allowed based on the
indicator; and

in case that the segmentation is identified as being

allowed, transmitting, to the SN, the report of the QoE
measurement to which the segmentation is applied.

11. The method of claim 8,

wherein the first configuration information further

includes at least one first QoE configuration associated
with at least one different QoE measurement, respec-
tively, and

wherein an identifier for identifying the at least one first

QoE configuration is different from an identifier for
identifying at least one second QoE configuration
included in second configuration information associ-
ated with a QoE measurement associated with the MN.

12. A secondary node (SN) in a wireless communication
system, the SN comprising:

a transceiver; and

a controller coupled with the transceiver and configured

to:

transmit, to a user equipment (UE), first configuration
information associated with a quality of experience
(QoE) measurement, the first configuration informa-
tion including an indicator indicating whether a
segmentation of a report of the QoE measurement on
a signaling radio bearer (SRB) associated with the
report of the QoE measurement to the SN is allowed,
and

receive, from the UE, the report of the QoE measure-
ment based on the indicator.
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13. The SN of claim 12, wherein an SRB configured
between the SN and the UE is an SRB which is separately
configured with an SRB configured between a master node
(MN) and the UE.

14. The SN of claim 13, wherein the SRB configured
between the MN and the UE is SRB 4.

15. The SN of claim 13,

wherein the first configuration information further
includes at least one first QoE configuration associated
with at least one different QoE measurement, respec-
tively, and

wherein an identifier for identifying the at least one first
QoE configuration is different from an identifier for
identifying at least one second QoE configuration
included in second configuration information associ-
ated with a QoE measurement associated with the MN.

16. The SN of claim 15, wherein each of the at least one
first QoE configuration includes SRB information indicating
which SRB in which a report of a QoE measurement
associated with each of the at least one first QoE configu-
ration is transmitted.

17. The SN of claim 16, wherein the controller is further
configured to:

in case that the SRB information included in a specific
QoE configuration among the at least one first QoE
configuration indicates that a report of a QoE measure-
ment associated with the specific QoE configuration is
transmitted on the SRB configured between the MN
and the UE, receive, from the MN, the QoE measure-
ment associated with the specific QoE configuration
which is transmitted to the MN by the UE.
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18. A user equipment (UE) in a wireless communication
system, the UE comprising:

a transceiver; and

a controller coupled with the transceiver and configured

to:

receive, from a master node (MN) or a second node
(SN), first configuration information associated with
quality of experience (QoE) measurement, the first
configuration information including an indicator
indicating whether a segmentation of a report of the
QoE measurement on a signaling radio bearer (SRB)
associated with the report of the QoE measurement
to the SN is allowed,

identify an SRB for transmitting the report of the QoE
measurement to the SN among at least one SRB, and

transmit, to the SN on the identified SRB, the report of
the QoE measurement based on the indicator.

19. The UE of claim 18, wherein an SRB configured
between the SN and the UE is an SRB which is separately
configured with an SRB configured between a master node
(MN) and the UE.

20. The UE of claim 19, wherein the controller is further
configured to:

identify whether the report of the QoE measurement

exceeds a maximum support size of a data unit asso-
ciated with the report of the QoE measurement,

in case that the QoE measurement is identified as exceed-

ing the maximum support size of the data unit, identify
whether the segmentation is allowed based on the
indicator, and

in case that the segmentation is identified as being

allowed, transmit, to the SN, the report of the QoE
measurement to which the segmentation is applied.

#* #* #* #* #*



