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(57) Disclosed is technology for applying a more dif-
ferential QoS, that is, service quality to each communi-
cation service by implementing a differential QoS control

in a radio section more precisely without any increase in
complexity and load compared to a conventional bearer
based QoS control method.
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Description

BACKGROUND OF THE INVENTION

1. Field of the invention

[0001] The present disclosure relates to a QoS control
technology for transmitting packet of a communication
service at different QoS levels.
[0002] More particularly, the present disclosure relates
to a technology for implementing differential QoS control
in a radio section more precisely without any increase in
complexity and load compared to a conventional bearer
based QoS control method.

2. Description of the Prior Art

[0003] In a mobile communication system, a Quality of
Service (QoS) level varies depending on a media type
of a communication service used by a terminal (user).
The mobile communication system provides QoS control
for transmitting a packet of a communication service with
a QoS level suitable for a media type.
[0004] A QoS control method provided by an LTE net-
work is an EPS bearer based QoS control method (here-
inafter, a bearer based QoS control method).
[0005] In order to use a communication service in the
LTE network, the terminal (user) generates an EPS bear-
er (hereinafter, called a bearer) for transmitting data. The
EPS bearer, that is, the bearer may be a tunnel generated
from a terminal to a P-GW including a radio section for
connecting the terminal and a Base Station (BS) and a
wired section for connecting the BS, an S-GW and the
P-GW.
[0006] Data of the user (terminal) is transmitted in the
form of an IP-based packet through the tunnel, that is,
the bearer, and a traffic flow according to packet trans-
mission is referred to as a service flow.
[0007] Conventionally, since communication service
types provided to terminals (users) were relatively limit-
ed, the bearer based QoS control method was used
where several types of communication services are
grouped and the QoS is guaranteed (applied) on the log-
ical basis of "bearer".
[0008] Accordingly, service flows transmitted through
one bearer are all transmitted with the same QoS (QoS
level of the bearer) since the conventional bearer based
QoS control method defines a QoS level (QoS parame-
ter) for each bearer and guarantees the QoS on the basis
of bearer.
[0009] As a result, the conventional bearer based QoS
control method has an advantage in that complexity of
the QoS control can be reduced but has a limit in that
differential QoS cannot be applied to each service flow
belonging to one bearer.
[0010] As described above, the limit of the convention-
al bearer based QoS control method is not a big problem
in a situation in which types of communication services

are relatively limited.
[0011] However, in a current or future situation (for ex-
ample, 5G) in which various types of communication
services are developed/introduced rapidly, it is required
to improve the limit of the conventional bearer based QoS
control method.
[0012] Therefore, the present disclosure proposes a
method of implementing the differential QoS control in a
radio section more precisely without any increase in com-
plexity and load compared to the conventional bearer
based QoS control method.

SUMMARY OF THE INVENTION

[0013] An aspect of the present disclosure is to imple-
ment the differential QoS control in a radio section more
precisely without any increase in complexity and load
compared to the conventional bearer based QoS control
method.
[0014] In accordance with an aspect of the present dis-
closure, a Base Station (BS) apparatus is provided. The
BS apparatus includes: an identification unit configured
to identify dedicated radio section Quality of Service
(QoS) parameter mapped to QoS parameter, the QoS
parameter being applied to service flows for packets to
be transmitted to a terminal; and a transmission unit con-
figured to transmit the packet at the dedicated radio sec-
tion QoS level by applying the identified dedicated radio
section QoS parameter in packet transmission.
[0015] Specifically, the BS apparatus may further in-
clude a storage unit configured to store a mapping table
in which a dedicated radio section QoS parameter is
mapped to each QoS parameter applied to a service flow
by a core network.
[0016] Specifically, in the mapping table, the number
of dedicated radio section QoS parameter may be larger
than the number of QoS parameter.
[0017] Specifically, in the mapping table, two or more
different QoS parameters may be mapped to one dedi-
cated radio section QoS parameter.
[0018] Specifically, the two or more different QoS pa-
rameters may be QoS parameters which the core net-
work applies to a communication service for periodically
transmitting a small data equal to or lower than a partic-
ular size or an Internet of Things (IoT) service
[0019] Specifically, in the mapping table, when a par-
ticular QoS parameter is applied to one service flow, a
dedicated radio section QoS parameter is mapped to
each QoS of content included in the service flow.
[0020] Specifically, the particular QoS parameter may
be a QoS parameter having a service type of a Non-GBR
which does not guarantee a bandwidth.
[0021] Specifically, when a QoS parameter applied to
the service flow is the particular QoS parameter, the iden-
tification unit may identify QoS of content by identifying
a DSCP field for indicating a service quality type (Diff-
Serv) in a header of the packet and identify a dedicated
radio section QoS parameter mapped to the identified
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QoS of the content in the mapping table.
[0022] Specifically, the BS apparatus may further in-
clude a control information transfer unit configured to
transfer an RRC message including QoS control infor-
mation for identifying the identified dedicated radio sec-
tion QoS parameter to the terminal.
[0023] Specifically, the BS apparatus may further in-
clude, when the terminal performs a handover to a target
BS, a handover controller configured to transmit the map-
ping table to the target BS, wherein the target BS trans-
mits packets of the terminal forwarded from the BS ap-
paratus during the handover at a converted dedicated
radio section QoS level equal to that of the BS apparatus,
based on the mapping table.
[0024] Specifically, when the mapping table used by a
source BS is transferred to the terminal performing the
handover from the source BS, the handover controller
may interwork with the identification unit and the trans-
mission unit to transmit the packets of the terminal for-
warded from the source BS during the handover at the
converted dedicated radio section QoS level equal to that
of the source BS, based on the mapping table transferred
from the source BS.
[0025] Specifically, when completion of transmission
of uplink packet according to a communication service
used during the handover by the terminal and completion
of the handover are identified, the handover controller
may interwork with the identification unit and the trans-
mission unit to transmit the packets of the terminal at the
dedicated radio section QoS level converted based on a
mapping table pre-stored in the storage unit instead of
the mapping table transferred from the source BS after
a time point of the identification.
[0026] Specifically, the BS apparatus may further in-
clude, when the terminal performs a handover to a target
BS, a handover controller configured to transmit packet
number information for each service flow to the target
BS, wherein the target BS may maintain packet number
sequences for each service flow, based on the packet
number information even though packets of the terminal
forwarded from the BS apparatus during the handover
are transmitted at a converted dedicated radio section
QoS level which is different from that of the BS apparatus.
[0027] In accordance with another aspect of the
present disclosure, a method of controlling a QoS in a
radio section is provided. The method includes: identify-
ing dedicated radio section QoS parameter mapped to
QoS parameter, the QoS parameter being applied to
service flow for packet to be transmitted to a terminal by
a BS apparatus; and transmitting the packet at the ded-
icated radio section QoS level by the BS apparatus by
applying the identified dedicated radio section QoS pa-
rameter in packet transmission.
[0028] Specifically, the method may further include
storing a mapping table in which a dedicated radio section
QoS parameter is mapped to each QoS parameter ap-
plied to a service flow by a core network.
[0029] Specifically, the method may further include,

when the terminal performs a handover to a target BS,
transmitting the mapping table to the target BS by the BS
apparatus; and transmitting packet of the terminal for-
warded from the BS apparatus during the handover at a
converted dedicated radio section QoS level equal to that
of the BS apparatus based on the mapping table by the
target BS.
[0030] Specifically, the method may further include re-
ceiving a mapping table of a source BS for the terminal
performing the handover from the source BS, wherein
the identifying and the transmitting may include, when
the mapping table of the source BS is received, trans-
mitting the packets of the terminal forwarded from the
source BS during the handover at the converted dedicat-
ed radio section QoS level equal to that of the source
BS, based on the mapping table received from the source
BS.
[0031] Specifically, the identifying and the transmitting
may include, when completion of uplink packet according
to a communication service used during the handover by
the terminal and completion of the handover are identi-
fied, transmitting the packet of the terminal at the dedi-
cated radio section QoS level converted based on the
mapping table pre-stored in the storage unit instead of
the mapping table received from the source BS after a
time point of the identification.
[0032] According to embodiments of the present dis-
closure, it is possible to implement the different QoS con-
trol in the radio section more precisely without any in-
crease in complexity and load compared to the conven-
tional bearer based QoS control method.
[0033] Therefore, various embodiments of the present
disclosure derive an effect of applying more differential
QoS, that is, a variety of service quality to each commu-
nication service by implementing the differential QoS
control in the radio section more precisely.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034]

FIG. 1 illustrates an example of a conventional bear-
er based QoS control method;
FIG. 2 illustrates an example of flow for implementing
a radio section QoS control method according to an
embodiment of the present disclosure;
FIG. 3 is a block diagram illustrating the configuration
of a BS apparatus according to an embodiment of
the present disclosure;
FIGs. 4 and 5 are control flowcharts illustrating a
radio section QoS control method according to an
embodiment of the present disclosure;
FIGs. 6 and 7 are control flowcharts illustrating a
radio section QoS control method according to an
embodiment of the present disclosure;
FIGs. 8 and 9 are control flowcharts illustrating a
radio section QoS control method according to an
embodiment of the present disclosure; and
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FIG. 10 is a control flowchart illustrating the operation
of terminal handover based on a radio section QoS
control method according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS

[0035] Hereinafter, embodiments of the present disclo-
sure will be described with reference to the accompany-
ing drawings.
[0036] Prior to a detailed description of the present dis-
closure, the conventional bearer based QoS control
method will be described with reference to FIG. 1.
[0037] The conventional bearer based QoS control
method is a method of grouping several types of com-
munication services and applying (guaranteeing) a QoS
on the logical basis of "bearer".
[0038] As illustrated in FIG. 1, in order to use a com-
munication service, a terminal (user) generates EPS
bearers (hereinafter, referred to as bearers), that is, bear-
ers 1 and 2 for guaranteeing QoS required by the com-
munication service which the terminal (user) desires to
use.
[0039] Each of bearers 1 and 2 may be a default bearer
or a dedicated bearer.
[0040] In FIG. 1, it is assumed that service flow 1 of
communication service 1 and service flow 2 of commu-
nication service 2 used by the terminal belong to one
bearer (bearer 1), and service flow 3 of communication
service 3 and service flow 4 of communication service 4
used by the terminal belong to one bearer (bearer 2).
[0041] Under such an assumption, as illustrated in FIG.
1, the same QoS, that is, a QoS level (QoS parameter
A) of bearer 1 is applied to both service flows 1 and 2
transmitted through bearer 1, and the same QoS, that is,
a QoS level (QoS parameter B) of bearer 2 is applied to
both service flows 3 and 4 transmitted through bearer 2.
[0042] As a result, the conventional bearer based QoS
control method has an advantage in that complexity in
the QoS control can be reduced through application of
the QoS on the logical basis of bearer, but has a limit in
that differential QoS cannot be applied to each service
flow belonging to one bearer.
[0043] Accordingly, the present disclosure proposes a
method of realizing the differential QoS control more pre-
cisely than the conventional bearer based QoS control
method. Particularly, the present disclosure is to realize
the method in a radio section which may be a core of the
QoS control.
[0044] However, when the differential QoS control is
realized more precisely, complexity and load of the QoS
control may increase compared to the conventional bear-
er based QoS control method.
[0045] Accordingly, the present disclosure proposes a
method (hereinafter, referred to as a radio section QoS
control method) of minimizing an increase in complexity
and load compared to the conventional bearer based

QoS control method and implementing the differential
QoS control in a radio section more precisely.
[0046] Hereinafter, an apparatus, that is, a BS appa-
ratus for implementing the radio section QoS control
method proposed by the present disclosure will be de-
scribed in detail.
[0047] First, the flow of the radio section QoS control
method according to an embodiment of the present dis-
closure is described with reference to FIG. 2.
[0048] A core network 20 transfers a mapping rule for
converting a QoS parameter, which the core network 20
applies to a service flow, into a dedicated radio section
QoS parameter to a BS 100 in S1.
[0049] At this time, the core network 20 may support
the conventional bearer based QoS control method.
[0050] In this case, the QoS parameter which the core
network 20 applies to the service flow may be the same
as a QoS parameter (QoS level) of a bearer to which the
corresponding service flow belongs.
[0051] Accordingly, when the core network 20 sup-
ports the conventional bearer based QoS control method,
the mapping rule may be for converting a QoS parameter
into a dedicated radio section QoS parameter with re-
spect to each QoS parameter (each bearer based QoS
parameter) applied to a service flow.
[0052] Further, the core network 20 may support a
service flow based QoS control method that guarantees
(applies) a different QoS for each service flow unlike the
conventional bearer based QoS control method.
[0053] In this case, the QoS parameter which the core
network 20 applies to the service flow may be a QoS
parameter (QoS level) defined for each service flow.
[0054] Accordingly, when the core network 20 sup-
ports the service flow based QoS control method, the
mapping rule may be a mapping rule for converting a
QoS parameter into a dedicated radio section QoS pa-
rameter with respect to each QoS parameter (each serv-
ice flow based QoS parameter) applied to a service flow.
[0055] However, the radio section QoS control method
proposed by the present disclosure may obtain the same
effect described below through the same configuration
described below regardless of whether the core network
20 supports the bearer based QoS control method or the
service flow based QoS control method.
[0056] Accordingly, the following description of the
present disclosure will be made without distinction about
whether the core network 20 supports the bearer based
QoS control method or the service flow based QoS con-
trol method for convenience of description.
[0057] The BS 100 may set a mapping rule transferred
from the core network 20 in S2.
[0058] At this time, information on the mapping rule set
by and stored in the BS 100 may have a form of a mapping
table in which a dedicated radio section QoS parameter
is mapped to each QoS parameter (bearer based QoS
parameter or service flow based QoS parameter) applied
to the service flow by the core network 20.
[0059] The BS 100 inserts QoS control information into
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an RRC message and provides the RRC message to the
terminal 10 in a Radio Resource Control (RRC) setup
process (S3) with the terminal 10 accessing the BS 100.
[0060] The QoS control information is information for
allowing the terminal 10 to identify a dedicated radio sec-
tion QoS parameter which the BS 100 applies to each
service flow.
[0061] For example, QoS control information may in-
clude a dedicated radio section QoS parameter applied
to a service flow which the BS 100 provides to the terminal
10.
[0062] Accordingly, the terminal 10 may set the QoS
control information provided from the BS 100 in S4.
[0063] When the BS 100 receives a packet to be trans-
mitted to the terminal 10 from the core network 20 in S5,
the BS 100 identifies a QoS parameter (for example, QoS
parameter A) applied to a service flow of this packet.
[0064] Further, the BS 100 identifies a dedicated radio
section QoS parameter mapped to the QoS parameter
applied to the service flow in the set/stored mapping table
in S6.
[0065] That is, the BS 100 converts a QoS level of the
core network 20 into a dedicated radio section QoS level
by mapping the QoS parameter (for example, QoS pa-
rameter A), which the core network 20 applies to this
packet (service flow), to the dedicated radio section QoS
parameter (for example, QoS parameter 1) in S6.
[0066] Thereafter, before transmission of this packet
to the terminal 10, the BS 100 applies the identified ded-
icated radio section QoS parameter (for example, QoS
parameter 1) to the packet and transmits the packet in S7.
[0067] That is, the BS 100 converts the QoS level which
the core network 20 applies into the dedicated radio sec-
tion QoS level and transmits this packet.
[0068] When an uplink packet is generated in S8, the
terminal 10 may equally apply the dedicated radio section
QoS parameter (for example, QoS parameter 1) on the
basis of preset QoS control information, which the BS
100 applies in downlink of this service flow, and transmit
the uplink packet in S9.
[0069] As described above, the terminal 10 may trans-
mit the uplink packet at the dedicated radio section QoS
level which is the same as that in the downlink on the
basis of the preset QoS control information.
[0070] Upon receiving the uplink packet form the ter-
minal 10, the BS 100 inversely performs QoS mapping
of step S6 to convert the dedicated radio section QoS
level into the QoS level of the core network 20 and trans-
mit this uplink packet in S10.
[0071] That is, upon receiving the uplink packet from
the terminal 10, the BS 100 map the dedicated radio sec-
tion QoS parameter (for example, QoS parameter 1) to
the QoS parameter (for example, QoS parameter A)
which the core network 20 applies and then applies the
QoS parameter (for example, QoS parameter A) to trans-
mit the uplink packet in S10.
[0072] Hereinafter, the apparatus, that is, the BS ap-
paratus for implementing the radio section QoS control

method according to an embodiment of the present dis-
closure will be described in detail with reference to FIG. 3.
[0073] For convenience of description, the reference
numeral of the BS 100 in FIG. 2 will be equally used.
[0074] As illustrated in FIG. 3, the BS apparatus 100
according to the present disclosure includes an identifi-
cation unit 110 and a transmission unit 130.
[0075] With respect to a packet to be transmitted to the
terminal, the identification unit 110 performs, on the basis
of a QoS parameter applied to a service flow, a function
of identifying a dedicated radio section QoS parameter
mapped to the QoS parameter.
[0076] The transmission unit 130 performs a function
of converting the QoS level which the core network ap-
plies into the dedicated radio section QoS level and trans-
mitting a packet by applying the dedicated radio section
QoS parameter identified by the identification unit 110.
[0077] Here, the terminal is a terminal accessing the
BS apparatus 100 and using a communication service
and may simultaneously use a plurality of communication
services through the BS apparatus 100.
[0078] The following description will be made based
on the terminal 10 illustrated in FIG. 2.
[0079] Upon receiving the packet to be transmitted to
the terminal 10 from the core network 20, the identifica-
tion unit 110 identifies the QoS parameter applied to the
service flow of the corresponding packet.
[0080] For example, a header of the downlink packet
received from the core network 20 may include the QoS
parameter which the core network 20 applies to the serv-
ice flow of the corresponding packet.
[0081] In this case, the identification unit 110 may ex-
tract/identify the QoS parameter included in the header
of the packet to be transmitted to the terminal 10 so as
to identify the QoS parameter applied to the service flow
of the packet.
[0082] Alternatively, the header of the downlink packet
received from the core network 20 may include a sepa-
rate QoS identifier for identifying the QoS parameter,
which the core network 20 applies to the service flow of
the corresponding packet.
[0083] In this case, the identification unit 110 may ex-
tract/identify the QoS parameter included in the header
of the packet to be transmitted to the terminal 10 so as
to identify the QoS parameter applied to the service flow
of the packet.
[0084] Alternatively, the BS apparatus 100 may store
policy information indicating which QoS parameter (the
bearer based QoS parameter or the service flow based
QoS parameter) will be applied to each service flow by
the core network 20.
[0085] In this case, the identification unit 110 may iden-
tify the service flow of the packet on the basis of 5-tuple,
that is, a source IP, a destination IP, a source Port, a
destination Port, and a protocol ID within the header of
the packet to be transmitted to the terminal 10 and identify
the QoS parameter which the core network 20 will apply
to the identified service flow on the basis of the policy
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information so as to identify the QoS parameter applied
by the core network 20 to the service flow of the packet.
[0086] In addition, when the QoS parameter applied to
the service flow of the packet is identified, the identifica-
tion unit 110 identifies a dedicated radio section QoS
parameter mapped to the QoS parameter.
[0087] To this end, the BS apparatus 100 may further
include a storage unit 120 configured to store a mapping
table in which the dedicated radio section QoS parameter
is mapped to each QoS parameter which the core net-
work 20 applies to the service flow.
[0088] More specifically, a predetermined specific de-
vice (not shown) within the core network 20 transfers, to
the BS apparatus 100, a mapping rule for converting the
QoS parameter applied to the service flow into the ded-
icated radio section QoS parameter.
[0089] At this time, the core network 20 may directly
support the conventional bearer based QoS control
method.
[0090] In this case, the QoS parameter which the core
network 20 applies to the service flow may be the same
as a QoS parameter (QoS level) of a bearer to which the
corresponding service flow belongs.
[0091] Accordingly, when the core network 20 sup-
ports the conventional bearer based QoS control method,
with respect to each QoS parameter (each bearer based
QoS parameter) applied to a service flow, the mapping
rule may be a mapping rule for converting a QoS param-
eter into a dedicated radio section QoS parameter.
[0092] Further, the core network 20 may support a
service flow based QoS control method that guarantees
(applies) a different QoS for each service flow unlike the
conventional bearer based QoS control method.
[0093] In this case, the QoS parameter which the core
network 20 applies to the service flow may be a QoS
parameter (QoS level) defined for each service flow.
[0094] Accordingly, when the core network 20 sup-
ports the service flow based QoS control method, with
respect to each QoS parameter (each service flow based
QoS parameter) applied to a service flow, the mapping
rule may be a mapping rule for converting a QoS param-
eter into a dedicated radio section QoS parameter.
[0095] However, the radio section QoS control method
proposed by the present disclosure may obtain the same
effect described below through the same configuration
described below regardless of whether the core network
20 supports the bearer based QoS control method or the
service flow based QoS control method.
[0096] For convenience of description, the following
description will be made without distinction about wheth-
er the core network 20 supports the bearer based QoS
control method or the service flow based QoS control
method.
[0097] The BS apparatus 100 sets the mapping rule
transferred from the core network 20, and the storage
unit 120 stores a mapping table in which the dedicated
radio section QoS parameter is mapped to each QoS
parameter (the bearer based QoS parameter or the serv-

ice flow based QoS parameter), which the core network
20 applies to the service flow in a process of setting the
mapping rule.
[0098] When the QoS parameter applied to the service
flow of the packet is identified, the identification unit 110
identifies the dedicated radio section QoS parameter
mapped to the QoS parameter in the mapping table
stored in the storage unit 120.
[0099] That is, the identification unit 110 converts a
QoS level on the core network 20 into a dedicated radio
section QoS level by mapping the QoS parameter which
the core network 20 applies to this packet (service flow)
to the dedicated radio section QoS parameter.
[0100] The transmission unit 130 applies the dedicated
radio section QoS parameter identified by the identifica-
tion unit 110 to transmit this packet to the terminal 10 and
converts the QoS level which the core network 20 applies
into the dedicated radio section QoS level to transmit this
packet.
[0101] That is, when transmitting a downlink packet
through a radio section, the transmission unit 130 applies
the dedicated radio section QoS parameter (QoS level)
instead of the QoS parameter (QoS level) which the core
network 20 applies to the service flow of the correspond-
ing packet to transmit the downlink packet.
[0102] As described above, the present disclosure
may separately implement the QoS control of the radio
section between the terminal and the access end (BS)
regardless of the QoS control method between the ac-
cess end and the core network among all sections from
the terminal to the core network, which is unlike the con-
ventional QoS control method of applying the QoS to all
sections (bearers) from the terminal to the core network.
[0103] That is, in the radio section QoS control method
according to the present disclosure, a most sensitive ra-
dio section which can be a core of the QoS control among
all sections from the terminal to the core network is de-
fined on the basis of a Data Radio Bearer (DRB) and thus
the differential QoS control may be independently imple-
mented in the radio section on the basis of DRB.
[0104] The radio section QoS control method accord-
ing to the present disclosure has been described based
on downlink traffic.
[0105] In order to apply the radio section QoS control
method according to the present disclosure to uplink traf-
fic, a process of providing information (QoS control infor-
mation) required for the radio section QoS control to the
terminal is needed. But the process may increase com-
plexity and load as the QoS control is performed more
precisely.
[0106] Accordingly, in the present disclosure, the in-
formation (QoS control information) required for the radio
section QoS control should be provided to the terminal
while the increase in complexity and load is minimized.
[0107] Specifically, as illustrated in FIG. 3, the BS ap-
paratus 100 according to the present disclosure further
includes a control information transfer unit 140.
[0108] The control information transfer unit 140 trans-
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mits an RRC message including QoS control information
for identifying the dedicated radio section QoS parameter
identified by the identification unit 110 to the terminal 10.
[0109] More specifically, when the terminal 10 access-
es the BS apparatus 100 to use a communication service,
a Radio Resource Control (RRC) setup process is per-
formed between the BS apparatus 100 and the terminal
10.
[0110] At this time, the control information transfer unit
140 inserts QoS control information into the RRC mes-
sage during the RRC setup process and provides the
RRC message to the terminal 10.
[0111] The QoS control information is information for
allowing the terminal 10 to identify the dedicated radio
section QoS parameter which the BS apparatus 100 ap-
plies to each service flow.
[0112] For example, the QoS control information may
include a dedicated radio section QoS parameter applied
to a service flow which the BS apparatus 100 provides
to the terminal 10.
[0113] More specifically, the QoS control information
may be information for identifying the dedicated radio
section QoS parameter which the BS apparatus 100 ap-
plies to each service flow, the information having a form
in which 5-tuple (a source IP, a destination IP, a source
port, a destination port, and a protocol ID) used for dis-
tinguishing service flows and dedicated radio section
QoS parameters are mapped.
[0114] The terminal 10 may set QoS control informa-
tion provided from the BS apparatus 100 and thus know
information (QoS control information) required for the ra-
dio section QoS control.
[0115] The terminal 10 may apply the dedicated radio
section QoS parameter which is the same as that which
the BS apparatus 100 applies in the downlink of this serv-
ice flow on the basis of the QoS control information to
transmit an uplink packet.
[0116] That is, the terminal 10 may transmit the uplink
packet at the dedicated radio section QoS level which is
the same as that of the downlink on the basis of the set
QoS control information provided from the BS apparatus
100.
[0117] As described above, in the present disclosure,
it is possible to minimize an increase in complexity and
load through the use of only minimum messages and
provide information (QoS control information) required
for the radio section QoS control to the terminal by pro-
viding the QoS control information to the terminal in the
RRC setup process.
[0118] Meanwhile, on the basis of the definition of a
mapping rule (mapping table), the radio section QoS con-
trol method proposed by the present disclosure may ob-
tain different performances through the QoS control in
the radio section.
[0119] Hereinafter, in the radio section QoS control
method, various embodiments according to the definition
of the mapping rule (mapping table) for the QoS control
will be described.

[0120] First, an ideal example for the most detailed and
differential QoS control may be a 1:1 mapping table of
service flow:DRB that can guarantee different dedicated
radio section QoS levels (DRBs) for each service flow.
[0121] In the case of 1:1 mapping of service flow:DRB,
since it is possible to guarantee an independent optimal
dedicated radio section QoS level (DRB) for each service
flow, the 1:1 mapping of service flow:DRB is the most
excellent in the light of a differential QoS control for each
service flow.
[0122] However, in the case of 1:1 mapping of service
flow:DRB, there is a concern about a serious increase in
complexity and load compared to the conventional QoS
control method because of an overhead due to excessive
mapping processing by the access end (BS) and costs
due to management of a large number of DRBs.
[0123] Accordingly, the present disclosure proposes
three embodiments below to define a mapping rule (map-
ping table) for the QoS control.
[0124] However, hereinafter, it is assumed that the
core network 20 supports the service flow based QoS
control method for convenience of description.
[0125] Based on such an assumption, a QoS param-
eter (QoS level) defined for each service flow may be
applied to the service flow received by the core network
20.
[0126] According to an embodiment (hereinafter, re-
ferred to as a first embodiment) of the three embodi-
ments, M:N mapping of service flow:DRB is proposed
(M>N).
[0127] According to the first embodiment, in a mapping
table, the number of dedicated radio section QoS param-
eters is larger than the number of QoS parameters.
[0128] That is, when it is assumed that the number of
service flows received by the core network 20 is M, an
M:N mapping rule (mapping table) of service flow:DRB
is defined such that M QoS parameters (QoS levels) ap-
plied to M service flows, respectively, are mapped to N
dedicated radio section QoS parameters (QoS levels)
(M>N).
[0129] The M:N mapping of service flow:DRB has
slightly lower performance than 1:1 mapping but has bet-
ter performance than the conventional unit QoS control
in the light of differential QoS control.
[0130] Further, the M:N mapping of service flow:DRB
is more excellent than 1:1 mapping in the light of over-
head due to mapping processing by the access end (BS)
and costs due to DRB management, thereby reducing
an increase in complexity and load.
[0131] At this time, the relation between M QoS pa-
rameters and N dedicated radio section QoS parameters
may be determined when the mapping rule (mapping ta-
ble) is defined.
[0132] Meanwhile, according to an embodiment (here-
inafter, referred to as a second embodiment) of the three
embodiments, M:1 mapping of service flow:DRB is pro-
posed.
[0133] According to the second embodiment, in a map-
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ping table, two different QoS parameters are mapped to
the one same dedicated radio section QoS parameter.
[0134] That is, an M:1 mapping rule (mapping table)
of service flow:DRB is defined such that M QoS param-
eters (QoS levels) applied to M service flows received
by the core network 20, respectively, are mapped to one
dedicated radio section QoS parameter (QoS level).
[0135] At this time, M QoS parameters (QoS levels)
applied to M service flows may be QoS parameters (QoS
levels) applied to a communication service or an Internet
of Things (IoT) service in which the core network 20 pe-
riodically transmits a small amount of data equal to or
lower than a particular size.
[0136] One of the communication services spotlighted
in a 5G environment is a communication service, that is,
an IoT service in which each of a plurality of remote ter-
minals periodically transmits a small amount of data low-
er than a particular size, which is collected thereby, to
the center (server).
[0137] In the IoT service, an IoT service of specific IoT
technology (Long Range: LoRa) that supports low speed
transmission (<1 kbps) and low power in wide coverage
has appeared.
[0138] Since the IoT service is specialized in wide cov-
erage/low speed transmission (<1 kbps)/low power/small
amount of data, the IoT service puts a larger weight on
efficient operation of radio resources compared to a dif-
ferential QoS control for each service flow in the radio
section.
[0139] In an embodiment of M:1 of service flow:DRB,
M service flows of the IoT service are mapped to the one
same dedicated radio section QoS parameter (QoS level)
and thus the M:1 mapping is very excellent in the light of
overhead due to mapping processing by the access end
(BS) and costs due to DRB management and also effi-
ciency in operation of radio resources is high, so that an
increase in complexity and load can be reduced and the
efficiency of operation of radio resources can be in-
creased.
[0140] Meanwhile, according to an embodiment (here-
inafter, referred to as a third embodiment) of the three
embodiments, 1:N mapping of service flow:DRB is pro-
posed.
[0141] According to the third embodiment, in a map-
ping table, to one service flow to which a particular QoS
parameter is applied, dedicated radio section QoS pa-
rameters are mapped for each QoS of content included
in the service flow.
[0142] That is, a 1:N mapping rule (mapping table) of
service flow:DRB is defined such that one particular QoS
parameter (QoS level) applied to one service flow re-
ceived by the core network 20 is mapped to N dedicated
radio section QoS parameters (QoS levels).
[0143] At this time, the particular QoS parameter has
a service type of a Non-Guaranteed Bit Rate (GBR) that
does not guarantee a bandwidth.
[0144] The QoS parameter applied by the core network
20 includes a service type (resource type), a QoS Class

Identifier (QCI), and an Allocation and Retention Priority
(ARP).
[0145] The service type is a parameter indicating a
GBR that guarantees a bandwidth or a Non-GBR that
does not guarantee a bandwidth in transmission.
[0146] The QCI is a parameter indicating a QoS priority
through an integer from 1 to 9.
[0147] The ARP is a parameter involved in generation
or rejection when a request for generating a bearer ac-
cording to a service flow is made.
[0148] Of course, the QoS parameter may include oth-
er parameters as well as the above parameters.
[0149] Even one service flow, to which the QoS pa-
rameter of the non-GRB that does not guarantee the
bandwidth is applied, may include packets of each piece
of content having different QoS requirements.
[0150] In an embodiment of 1:N of service flow:DRB,
with respect to one service flow to which a particular QoS
parameter of the non-GBR is applied, different dedicated
radio section QoS parameters are mapped for each piece
of content (identified on the basis of a QoS requirement)
included in the service flow, so that the radio section QoS
control may be differentially applied in most detailed
units.
[0151] Particularly, in the third embodiment of 1:N
mapping, an element for distinguishing each piece of
content (content QoS) included in the service flow is fur-
ther needed.
[0152] Accordingly, in the third embodiment, upon re-
ceiving a packet to be transmitted to the terminal 10 from
the core network 20, the identification unit 110 identifies
a QoS parameter applied to the service flow of the cor-
responding packet to check whether the QoS parameter
is a particular QoS parameter of the non-GBR.
[0153] When the QoS parameter is the particular QoS
parameter of the non-GBR on the basis of the identifica-
tion result of the QoS parameter, the identification unit
110 may identify a QoS (QoS requirement) of content on
the basis of a Differentiated Services Code Point (DSCP)
field for distinguishing a service quality type (DiffServ) in
a header of this packet (for example, an IP packet head-
er).
[0154] Further, in the mapping table (1:N mapping) ac-
cording to the third embodiment, the identification unit
110 identifies a dedicated radio section QoS parameter
mapped to the QoS (QoS requirement) of the identified
content.
[0155] In this packet transmission to the terminal 10,
the transmission unit 130 applies the dedicated radio sec-
tion QoS parameter (the dedicated radio section QoS
parameter for each piece of content identified on the ba-
sis of the QoS (QoS requirement) of content in one serv-
ice flow) identified by the identification unit 110 and trans-
mits this packet at a dedicated radio section QoS level
(for each piece of content within the service flow) con-
verted from the QoS level applied by the core network 20.
[0156] In the third embodiment (1:N), by mapping N
different dedicated radio section QoS parameters (QoS
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levels) to each piece of content included in one service
flow, the performance may be most excellent compared
to the conventional QoS control methods (in a bearer
basis or in a service flow basis) in the light of differential
QoS control.
[0157] As described above, according to embodiments
of the present disclosure, it is possible to independently
realize the DRB based QoS control in the radio section
by separately implementing the QoS control of the radio
section between the terminal and the access end (BS)
regardless of the QoS control method between the ac-
cess end and the core network among all sections from
the terminal to the core network.
[0158] Furthermore, according to embodiments of the
present disclosure, through various embodiments defin-
ing the mapping rule (mapping table), it is possible to
acquire the QoS control performance while minimizing
an increase in complexity and load concerned due to the
independent radio section QoS control and to expect an
effect of increasing operation efficiency of radio resourc-
es.
[0159] According to the radio section QoS control
method according to the present disclosure, it is possible
to derive an effect of applying more differential QoS (qual-
ity of service) for each communication service by imple-
menting the differential QoS control in the radio section
more precisely without any increase in complexity and
load compared to a conventional bearer based QoS con-
trol method.
[0160] Hereinafter, the radio section QoS control meth-
od according to various embodiments of the present dis-
closure will be described with reference to FIGs. 4 to 9.
[0161] However, the radio section QoS control method
proposed by the present disclosure is implemented by
the BS 100, and thus hereinafter will be referred to as a
radio section QoS control method of the BS 100 for con-
venience of description.
[0162] First, the radio section QoS control method ac-
cording to a first embodiment of the present disclosure
will be described below with reference to FIGs. 4 and 5.
[0163] As illustrated in FIG. 4, in the radio section QoS
control method according to the present disclosure, that
is, the radio section QoS control method of the BS 100,
a mapping table according to the first embodiment, that
is, an M:N mapping table of service flow:DRB is stored
in S100.
[0164] In the radio section QoS control method of the
BS 100, when a packet to be transmitted to the terminal
10 is received in S110, QoS parameters applied to serv-
ice flows of the corresponding packet, that is, QoS pa-
rameters applied by the core network 20 are identified in
S120.
[0165] In the radio section QoS control method of the
BS 100, when the QoS parameters are identified in S120,
dedicated radio section QoS parameters mapped to the
QoS parameters are identified in the M:N mapping table
in S130.
[0166] In the radio section QoS control method of the

BS 100, the dedicated radio section QoS parameters
identified in S130 may be applied to transmit this packet
the terminal 10 and this packet may be transmitted at a
dedicated radio section QoS level converted from the
QoS level applied by the core network 20 in S140.
[0167] Referring to FIG. 5, it is assumed that packets
of service flows 1, 2, and 3 to which different QoS pa-
rameters A, B, and C are applied are received.
[0168] For example, packet #1 of service flow 1 to
which QoS parameter A is applied, packet #1 of service
flow 2 to which QoS parameter B is applied, and packet
#1 of service flow 3 to which QoS parameter C is applied
may be received.
[0169] In this case, after identifying QoS parameters
A, B, and C applied to service flows of the respective
packets, the BS 100 identifies dedicated radio section
QoS parameters mapped to QoS parameters A, B, and
C in the M:N mapping table to perform dedicated radio
section QoS mapping.
[0170] At this time, in the M:N mapping table, it is as-
sumed that QoS parameters A and B are mapped to ded-
icated radio section QoS parameter 1, and QoS param-
eter C is mapped to dedicated radio section QoS param-
eter 2.
[0171] In this case, the BS 100 applies dedicated radio
section QoS parameter 1 to packet #1 of service flow 1
and packet #1 of service flow 2 transmitted to the terminal
10 and transmits SN #1 (packet #1 of service flow 1) and
SN #2 (packet #1 of service flow 2).
[0172] Further, the BS 100 applies dedicated radio
section QoS parameter 2 to packet #1 of service flow 3
transmitted to the terminal 10 and transmits SN #1 (pack-
et #1 of service flow 3).
[0173] The BS 100 may transmit the packets of differ-
ent service flows 1, 2, and 3 at an M:N dedicated radio
section QoS level obtained by converting the QoS level
which the core network 20 applies into the dedicated ra-
dio section QoS level by transmitting SN #1 (packet #1
of service flow 1) and SN #2 (packet #1 of service flow
2) to which dedicated radio section QoS parameter 1 is
applied and SN #1 (packet #1 of service flow 3) to which
dedicated radio section QoS parameter 2 is applied.
[0174] The packets transmitted between the core net-
work 20 and the BS 100 are assigned packet numbers
(#N, N=1, 2, 3, ...) based on service flows of the corre-
sponding packets.
[0175] The packets transmitted between the BS 100
and the terminal 10 are assigned sequence numbers (SN
#N, N=1, 2, 3,...) based on DRBs (dedicated radio section
QoS levels) at which the corresponding packets are
transmitted.
[0176] Subsequently, the radio section QoS control
method according to the second embodiment of the
present disclosure will be described with reference to
FIGs. 6 and 7.
[0177] As illustrated in FIG. 6, in the radio section QoS
control method of the BS 100 according to the present
disclosure, a mapping table according to the second em-
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bodiment, that is, an M:1 mapping table of service
flow:DRB is stored in S200.
[0178] In the radio section QoS control method of the
BS 100, when a packet to be transmitted to the terminal
10 is received in S210, QoS parameters applied to serv-
ice flows of the corresponding packet, that is, QoS pa-
rameters applied by the core network 20 are identified in
S220.
[0179] In the radio section QoS control method of the
BS 100, when the QoS parameters are identified in S220,
dedicated radio section QoS parameters mapped to the
QoS parameters are identified in the M:N mapping table
in S230.
[0180] In the radio section QoS control method of the
BS 100, the dedicated radio section QoS parameters
identified in S230 may be applied to transmit this packet
the terminal 10 and this packet may be transmitted at a
dedicated radio section QoS level converted from the
QoS level applied by the core network 20 in S240.
[0181] Referring to FIG. 7, it is assumed that packets
1, 2, and 3 of service flows to which different QoS pa-
rameters D, E, and F are applied are received.
[0182] For example, packet #1 of service flow 4 to
which QoS parameter D is applied, packet #1 of service
flow 5 to which QoS parameter E is applied, and packet
#1 of service flow 6 to which QoS parameter F is applied
may be received.
[0183] In this case, after identifying QoS parameters
D, E, and F applied to service flows of the respective
packets, the BS 100 identifies dedicated radio section
QoS parameters mapped to QoS parameters D, E, and
F in the M:1 mapping table to perform dedicated radio
section QoS mapping.
[0184] At this time, it is assumed that service flows 4,
5, and 6 are for IoT services specialized in wide cover-
age/low speed transmission (<1 kbps)/low power/small
amount of data.
[0185] Further, it is assumed that QoS parameters D,
E, and F applied to the IoT services are mapped to ded-
icated radio section QoS parameter 3 in the M:1 mapping
table.
[0186] In this case, the BS 100 may apply dedicated
radio section QoS parameter 3 to packet #1 of service
flow 4, packet #1 of service flow 2, and packet #1 of serv-
ice flow 6 transmitted to the terminal 10 and transmit SNs
#1, #2, and #3 (packets #1 of service flows 4, 5, and 6).
[0187] The BS 100 may transmit the packets of differ-
ent service flows 4, 5, and 6 at the M:1 dedicated radio
section QoS level obtained by converting the QoS level
applied by the core network 20 into the dedicated radio
section QoS level by transmitting SNs #1, #2, and #3
(packets #1 of service flows 4, 5, and 6) to which dedi-
cated radio section QoS parameter #3 is applied.
[0188] Subsequently, the radio section QoS control
method according to the third embodiment of the present
disclosure will be described with reference to FIGs. 8 and
9.
[0189] As illustrated in FIG. 8, in the radio section QoS

control method of the BS 100 according to the present
disclosure, a mapping table according to the third em-
bodiment, that is, a 1:N mapping table of service
flow:DRB is stored in S300.
[0190] In the radio section QoS control method of the
BS 100, when a packet to be transmitted to the terminal
10 is received in S310, a QoS parameter applied to a
service flow of the corresponding packet, that is, a QoS
parameter applied by the core network 20 is identified in
S320.
[0191] At this time, in the radio section QoS control
method of the BS 100, when the QoS parameter identified
in S320 is a particular QoS parameter of a non-GBR, a
QoS (QoS requirement) of content may be identified on
the basis of a Differentiated Services Code Point (DSCP)
field for distinguishing a service quality type (DiffServ) in
a header of this packet (for example, an IP packet head-
er).
[0192] Further, in the radio section QoS control method
of the BS 100, dedicated radio section QoS parameters
mapped to the QoS (QoS requirement) of content iden-
tified on the basis of the DSCP field are identified in the
1:N mapping table in S330.
[0193] According to the radio section QoS control
method of the BS 100, in this packet transmission to the
terminal 10, the dedicated radio section QoS parameters
(the dedicated radio section QoS parameters for each
piece of content identified on the basis of the QoS (QoS
requirement) of content in one service flow) identified in
S330 are applied to transmit this packet to the terminal
10, and this packet is transmitted at dedicated radio sec-
tion QoS levels (for each piece of content within the serv-
ice flow) converted from the QoS level applied by the
core network 20 in S340.
[0194] Referring to FIG. 9, it is assumed that packets
1, 2, and 3 of service flow 7 to which a QoS parameter
(non-GBR) is applied are received.
[0195] In this case, when QoS parameter G applied to
service flow 7 of packets 1, 2, and 3 is identified and QoS
parameter G is a particular QoS parameter of a non-GBR,
the BS 100 identifies a QoS (QoS requirement) of content
on the basis of the DSCP field in a header of each packet
1, 2, or 3.
[0196] At this time, it is assumed that packets 1 and 2
are identified as the same QoS content and packet 3 is
identified as different QoS content.
[0197] In this case, the BS 100 identifies the dedicated
radio section QoS parameter mapped to content (QoS)
of packets 1 and 2 and identifies the dedicated radio sec-
tion QoS parameter mapped to content (QoS) of packet
3 in the 1:M mapping table, so as to perform dedicated
radio section QoS mapping.
[0198] At this time, it is assumed that dedicated radio
section QoS parameter 4 is mapped to content of packets
1 and 2 included in one service flow 7 and dedicated
radio section QoS parameter 5 is mapped to content of
packet 3 included in service flow 7 in the 1:N mapping
table.

17 18 



EP 3 525 513 A1

11

5

10

15

20

25

30

35

40

45

50

55

[0199] In this case, the BS 100 applies dedicated radio
section QoS parameter 4 to packets #1 and #2 of service
flow 7 transmitted to the terminal 10 and transmits SN
#1 and SN #2 (packets #1 and #2 of service flow 7).
[0200] Further, the BS 100 applies dedicated radio
section QoS parameter 5 to packet #3 of service flow 7
transmitted to the terminal 10 and transmits SN #1 (pack-
et #3 of service flow 7).
[0201] The BS 100 may transmit the packets of one
service flow 7 at the 1:N dedicated radio section QoS
level obtained by converting the QoS level which the core
network 20 applies into the dedicated radio section QoS
level by transmitting SN #1 and SN #2 (packets #1 and
#2 of service flow 7) to which dedicated radio section
QoS parameter 4 is applied and SN #1 (packet #3 of
service flow 7) to which dedicated radio section QoS pa-
rameter 5 is applied.
[0202] As described above, according to the radio sec-
tion QoS control method of the present disclosure, it is
possible to independently realize the DRB based QoS
control in the radio section by separately implementing
the QoS control of the radio section between the terminal
and the access end (BS) regardless of the QoS control
method between the access end and the core network
among all sections from the terminal to the core network.
[0203] When the DRB based QoS control is realized
in the radio section and the terminal performs handover
between BSs, packets forwarded between a source BS
and a target BS may not be normally transmitted during
a handover process if mapping rules (mapping tables)
between the source BS and the target BS are different.
[0204] For example, referring to FIG. 5, it may be as-
sumed that QoS parameters A and B are mapped to ded-
icated radio section QoS parameter 1 in a mapping table
pre-stored in and used by the BS 100.
[0205] It is assumed that packets (for example, #1, #2,
and #3) of service flow 1 according to communication
service 1 to which QoS parameter A is applied and pack-
ets (for example, #1, #2, and #3) of service flow 2 ac-
cording to communication service 2 to which QoS pa-
rameter B is applied are received by the BS 100.
[0206] In this case, after identifying QoS parameters
A and B applied to the service flow of each packet, the
BS 100 may identify dedicated radio section QoS param-
eter 1 mapped to each of QoS parameters A and B in a
mapping table which the BS 100 uses.
[0207] Accordingly, the BS 100 may apply dedicated
radio section QoS parameter 1 to each of packets #1,
#2, and #3 of service flow 1 and packets #1, #2, and #3
of service flow 2 and transmit the packets assigned se-
quence numbers SNs#1,#2,#3,#4,#5,and #6 in an order
of reception to the terminal 10.
[0208] At this time, traffic flow in which the packet is
transmitted in the radio section, to which dedicated radio
section QoS parameter 1 is applied, may be DRB 1.
[0209] Hereinafter, for convenience of description, it is
assumed that packets #1, #2, and #3 of service flow 1
are SNs #1, #3, and #5 of DRB 1 and packets #1, #2,

and #3 of service flow 2 are SNs #2, #4, and $6 of DRB 1.
[0210] Meanwhile, the terminal 10 may perform hando-
ver from the BS 100 through which communication serv-
ices 1 and 2 are used to another BS.
[0211] Hereinafter, for convenience of description, a
source BS 100 which the terminal 10 accessed is referred
to as a BS 100A and a target BS to which the terminal
10 performs handover is referred to as a BS 100B.
[0212] When the terminal 10 performs handover to the
target BS 100B while accessed the BS 100A and used
communication services 1 and 2, there is no big problem
if mapping rules (mapping tables) which the BS 100A
and the BS 100B use (store) for the DRB based QoS
control in the radio section are the same as each other.
[0213] However, mapping rules (mapping tables) used
(stored) by the source BS 100A and the target BS 100B
may be different from each other.
[0214] For example, it is assumed that QoS parameter
A is mapped to dedicated radio section QoS parameter
1 and QoS parameter B is mapped to dedicated radio
section QoS parameter 2 in the mapping table used by
(stored in) the BS 100B, which is unlike the BS 100A.
[0215] Further, a situation such as the above-de-
scribed example is assumed, that is, it is assumed that
packets (for example, #1, #2, and #3) of service flow 1
according to communication service 1 to which QoS pa-
rameter A is applied and packets (for example, #1, #2,
and #3) of service flow 2 according to communication
service 2 to which QoS parameter B is applied are re-
ceived by the BS 100A.
[0216] In this case, when the terminal 10 performs
handover to the target BS 100B while accessed the
source BS 100A and used communication services 1 and
2, the BS 100A may forward packets #1, #2, and #3 of
service flow 1 and packets #1, #2, and #3 of service flow
2 to be transmitted to the terminal 10 to the BS 100B
during the handover process.
[0217] In the mapping table used by (stored in) the BS
100B, the BS 100B may identify dedicated radio section
QoS parameters 1 and 2 mapped to QoS parameters A
and B applied to service flows of respective packets.
[0218] Accordingly, the BS 100B may apply dedicated
radio section QoS parameter 1 to packets #1, #2, and #3
of service flow 1 forwarded from the BS 100A and trans-
mit SNs #1, #2, and #3 assigned sequence numbers ac-
cording to the reception order of the packets to the ter-
minal 10 (DRB 1).
[0219] Further, the BS 100B may apply dedicated radio
section QoS parameter 2 to packets #1, #2, and #3 of
service flow 2 forwarded from the BS 100A and transmit
SNs #1, #2, and #3 assigned sequence numbers accord-
ing to the reception order of the packets to the terminal
10 (DRB 2).
[0220] That is, when mapping rules (mapping tables)
used by (stored in) the BS 100A and the BS 100B are
different, the BS 100A transmits packets #1, #2, and #3
of service flow 1 and packets #1, #2, and #3 of service
flow 2 to the terminal 10 through SNs #1, #2, #3, #4, #5,
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and #6 of DRB 1. But the BS 100B transmits packets #1,
#2, and #3 of service flow 1 forwarded from the BS 100A
to the terminal 10 through SNs #1, #2, and #3 of DRB 1
and SNs #1, #2, and #3 of service flow 2 to the terminal
10 through SNs #1, #2, and #3 of DRB 2.
[0221] In this case, if the terminal 10 setting QoS con-
trol information provided from the source BS 100A re-
ceives packets #1, #2, and #3 of service flow 2 from the
BS 100B, the packets are received through SNs #1, #2,
and #3 of DRB 2. If the terminal 10 receives the packets
from the BS 100A, the packets are received through SNs
#2, #4, and #6 of DRB 1. As a result, mismatching of
sequence numbers may occur.
[0222] Accordingly, when mapping rules (mapping ta-
bles) used by (stored in) the BS 100A and the BS 100B
are different from each other, packets forwarded during
the handover process may not be normally transmitted
to the terminal 10 due to mismatching of the sequence
numbers.
[0223] Therefore, the present disclosure proposes a
solution to normally transmit forwarded packets to the
terminal during the handover process when the terminal
performs the handover.
[0224] Specifically, as illustrated in FIG. 3, the BS ap-
paratus 100 according to the present disclosure further
includes a handover controller 150.
[0225] According to an embodiment of the present dis-
closure related to the handover, the handover controller
150 transfers a mapping table (mapping rule) of the stor-
age unit 120 to a target BS when the terminal performs
handover to the target BS.
[0226] Then, the target BS may transmit packets of the
terminal forwarded from the BS apparatus 100 during the
handover process at the converted dedicated radio sec-
tion QoS level which is the same as that of the BS appa-
ratus 100 on the basis of the mapping table (mapping
rule) received from the BS apparatus 100.
[0227] Further, the handover controller 150 may re-
ceive a mapping table (mapping rule) used by the source
BS for the terminal performing the handover from the
source BS.
[0228] Then, the handover controller 150 interworks
with the identification unit 110 and the transmission unit
130 to transmit packets of the terminal forwarded from
the source BS during the handover process at the con-
verted dedicated radio section QoS level which is the
same as that of the source BS on the basis of the mapping
table (mapping rule) received from the source BS.
[0229] Specifically, the BS apparatus 100 according to
the present disclosure may be a source BS or a target
BS in a viewpoint of the handover of the terminal 10.
[0230] When the BS apparatus 100 according to the
present disclosure is the source BS (for example, 100A),
the handover controller 150 transmit the mapping table
(mapping rule) of the storage unit 120 to the target BS
100B in the case in which the terminal 10 performs
handover to the target BS 100B.
[0231] For example, when the handover controller 150

determines the handover of the terminal 10 on the basis
of measurement information reported from the terminal
10, the handover controller 150 transmits a handover re-
quest to the target BS 100B.
[0232] At this time, when transmitting the handover re-
quest, the handover controller 150 may transfer the map-
ping table (mapping rule) of the storage unit 120 to the
target BS 100B.
[0233] Of course, the handover controller 150 may per-
form all sorts of operations for the handover of the termi-
nal 10 to the target BS 100B as well as transmission of
the handover request and may forward packets of the
terminal 10 received from the core network 20 during the
handover process to the target BS 100B.
[0234] Then, the target BS 100B can transmit the pack-
ets of the terminal 10 forwarded from the BS apparatus
100, that is, the source BS (for example, 100A) during
the handover process at the converted dedicated radio
section QoS level which is the same as that of the source
BS (for example, 100A) on the basis of the mapping table
(mapping rule) received from the source BS (for example,
100A).
[0235] When the BS apparatus 100 according to the
present disclosure is the target BS (for example, 100B),
the handover controller 150 receives the mapping table
(mapping rule) used by the source BS 100A for the ter-
minal 10 performing the handover from the source BS
100A.
[0236] For example, when receiving the handover re-
quest from the source BS 100A, the handover controller
150 may also receive the mapping table (mapping rule)
of the source BS 100A.
[0237] Of course, when receiving the handover re-
quest, the handover controller 150 may perform all sorts
of operations for the handover of the terminal 10 from
the source BS 100A to the target BS 100B and may trans-
mit packets forwarded from the source BS 100B during
the handover process to the terminal 10.
[0238] At this time, the handover controller 150 inter-
works with the identification unit 110 and the transmission
unit 130 to transmit the packets of the terminal 10 for-
warded from the source BS 100A during the handover
process at the converted dedicated radio section QoS
level on the basis of the mapping table (mapping rule)
received from the source BS 100A.
[0239] That is, according to interworking with the
handover controller 150, the identification unit 110 maps
the packets of the terminal 10 forwarded from the source
BS 100A to the dedicated radio section QoS parameters
on the basis of the mapping table (mapping rule) received
from the source BS 100A instead of the mapping table
(mapping rule) stored in the storage unit 120.
[0240] Accordingly, the identification unit 110 may con-
vert the QoS level of the packets of the terminal 10 for-
warded from the source BS 100A into the dedicated radio
section QoS level which is the same as that of the source
BS 100A according to interworking with the handover
controller 150.
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[0241] The transmission unit 130 may apply the dedi-
cated radio section QoS parameters identified by the
identification unit 110 to the packets to transmit the for-
warded packets of the terminal 10 according to interwork-
ing with the handover controller 150.
[0242] Accordingly, the transmission unit 130 may
transmit the forwarded packets of the terminal 10 at the
dedicated radio section QoS level which is the same as
that of the source BS 100A according to interworking with
the handover controller 150.
[0243] In such a situation, even though mapping rules
(mapping tables) used by (stored in) the BS 100A and
the BS 100B are different from each other, the target BS
100B may equally use the mapping rule (mapping table)
of the source BS 100A for data (packets) forwarded dur-
ing the handover process.
[0244] Accordingly, if the source BS 100A transmits
packets #1, #2, and #3 of service flow 1 and packets #1,
#2, and #3 of service flow 2 to the terminal 10 through
SNs #1, #2, #3, #4, #5, and #6 of DRB 1, the target BS
100B may also transmit packets #1, #2, and #3 of service
flow 1 and packets #1, #2, and #3 of service flow 2 for-
warded from the source BS 100A to the terminal 10
through SNs #1, #2, #3, #4, #5, and #6 of DRB 1.
[0245] Since mismatching of sequence numbers does
not occur even after radio section access is changed from
the source BS 100A to the target BS 100B during the
handover process, the terminal 10 setting QoS control
information provided from the source BS 100A may nor-
mally receive all of the packets forwarded to the target
BS 100B from the source BS 100A.
[0246] Furthermore, when the terminal 10 performs the
handover, the handover controller 150 identifies whether
transmission of uplink packets according to used com-
munication services 1 and 2 has been completed and
whether the handover has been completed.
[0247] For example, when receiving a message indi-
cating completion of transmission of uplink packets ac-
cording to communication services 1 and 2 from the ter-
minal 10, the handover controller 150 may transmit a
response message and identify completion of the uplink
packets by the terminal 10.
[0248] Further, when identifying an end marker packet
among the packets forwarded from the source BS 100A,
the handover controller 150 may identify completion of
this handover.
[0249] Alternatively, when all procedures of the hando-
ver process have finished, the handover controller 150
may identify completion of this handover.
[0250] Accordingly, when identifying completion of
transmission of uplink packets by the terminal 10 and
completion of this handover, the handover controller 150
interworks with the identification unit 110 and the trans-
mission unit 130 to transmit packets of the terminal re-
ceived from the core network 20 after a time point of the
identification at the converted dedicated radio section
QoS level on the basis of the mapping table (mapping
rule) pre-stored in the storage unit 120 instead of the

mapping table received from the source BS 100A.
[0251] That is, after the time point of the identification
for the terminal 10, the identification unit 110 maps the
dedicated radio section QoS parameters to the packets
of the terminal 10 on the basis of the mapping table (map-
ping rule) stored in the storage unit 120.
[0252] Then, after the time point of the identification
for the terminal 10, the identification unit 110 may convert
the QoS level of the packets of the terminal 10 into the
dedicated radio section QoS level according to the map-
ping table (mapping rule) stored in the storage unit 120.
[0253] When transmitting packets of the terminal 10,
the transmission unit 130 may apply the dedicated radio
section QoS parameter identified by the identification unit
110 and transmit the packets of the terminal 10 at the
converted dedicated radio section QoS level.
[0254] When radio section access is changed from the
source BS 100A to the target BS 100B during the hando-
ver process from the source BS 100A to the target BS
100B, the terminal 10 may receive QoS control informa-
tion.
[0255] More specifically, the terminal 10 may receive
QoS control information from the target BS 100B in an
RRC setup process during the handover process.
[0256] Accordingly, after transmitting a message indi-
cating completion of transmission of uplink packets ac-
cording to communication services 1 and 2, the terminal
10 may set the previously received QoS control informa-
tion from the target BS 100B.
[0257] Hereinafter, in such a situation, it is assumed
that packets (for example, #6, #7, and #8) of service flow
1 according to communication service 1 to which QoS
parameter A is applied and packets (for example, #6, #7,
and #8) of service flow 2 according to communication
service 2 to which QoS parameter B is applied are re-
ceived from the core network 20 after the time point of
the identification for the terminal 10.
[0258] In this case, the BS apparatus 100 (target BS
100B) may apply dedicated radio section QoS parameter
1 to packets #6, #7, and #8 of service flow 1 on the basis
of the mapping table used by (stored in) the BS apparatus
100 and transmit SNs #1, #2, and #3 assigned sequence
numbers according to the reception order of the packets
to the terminal 10 (DRB 1).
[0259] Further, in this case, the BS apparatus 100 (tar-
get BS 100B) may apply dedicated radio section QoS
parameter 2 to packets #6, #7, and #8 of service flow 2
on the basis of the mapping table used by (stored in) the
BS apparatus 100 and transmit SNs #1, #2, and #3 as-
signed sequence numbers according to the reception or-
der of the packets to the terminal 10 (DRB 2).
[0260] At this time, since the terminal 10 sets QoS con-
trol information provided from the BS apparatus 100 (tar-
get BS 100B), the terminal has no problem of normally
receiving packets and also no problem of transmitting
uplink packets.
[0261] Hereinafter, other embodiments of the present
disclosure related to the handover will be described.
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[0262] When the terminal performs handover to the tar-
get BS, the handover controller 150 transfers packet
number information for each service flow to the target BS.
[0263] Then, the target BS may maintain the order of
packet numbers for each service flow on the basis of the
packet number information even though packets of the
terminal forwarded from the BS apparatus 100 (source
BS 100A) during the handover process are transmitted
at the converted dedicated radio section QoS level which
is different from that of the BS apparatus 100.
[0264] Specifically, based on assumption that the BS
apparatus 100 is the source BS (for example, 100A),
when the terminal 10 performs handover to the target BS
100B, the handover controller 150 performs all sorts of
operations such as signaling transmission and reception
for the handover of the terminal 10 to the target BS 100B
as well as transmission of the handover request to the
target BS 100B.
[0265] The handover controller 150 transfers, to the
target BS 100B, sequence number information (for ex-
ample, SN status transfer) of sequence numbers (SN #N,
N=1, 2, 3,...) on the basis of DRBs (dedicated radio sec-
tion QoS levels) assigned to packets transmitted be-
tween the BS apparatus 100 and the terminal 10 in all
sorts of operations.
[0266] At this time, according to the present disclosure,
the handover controller 150 further transfers to the target
BS 100B, packet number information of packet numbers
(#N, N=1, 2, 3,...) for each service flow additionally as-
signed to packets transmitted between the core network
20 and the BS 100 as well as the sequence number in-
formation on the basis of DRBs.
[0267] The sequence number information on the basis
of DRBs may be Packet Data Convergence Protocol (PD-
CP) layer level information.
[0268] The packet number information for each service
flow may be Service Data Application Protocol (SDAP)
layer level information.
[0269] Accordingly, the target BS 100B transmits the
packets of the terminal 10 forwarded during the handover
process at the converted dedicated radio section QoS
level on the basis of the mapping table (mapping rule)
stored in the target BS 100B, so that the packets of the
terminal 10 forwarded/transmitted through the target BS
10B may be transmitted through the same DRB as that
of the source BS (for example, 100A) or a different DRB
from that of the source BS, but the packet number se-
quences for each service flow may be maintained.
[0270] Therefore, even though mismatching occurs
between DRB-based sequence number (SN #N) of pack-
ets received from the source BS 100A and DRB-based
sequence numbers (SN #N) of packets received from the
target BS 100B during the handover process, the terminal
10 may normally receive all the forwarded packets on
the basis of the packet numbers (#N) for each service
flow of the packets.
[0271] Meanwhile, when the BS apparatus 100 ac-
cording to the present disclosure is the target BS (for

example, 100B), the handover controller 150 may addi-
tionally receive packet number information for each serv-
ice flow as well as sequence number information on the
basis of DRBs when receiving the handover request from
the source BS 100A.
[0272] Since the BS apparatus 100 transmits the pack-
ets of the terminal 10 forwarded during the handover
process at the converted dedicated radio section QoS
level on the basis of the mapping table (mapping rule)
stored in the BS apparatus 100, the packets of the ter-
minal 10 forwarded/transmitted through the target BS
100B may be transmitted through the same DRB as that
of the source BS 100A or a different DRB from that of
the source BS, but packet number sequences for each
service flow may be maintained.
[0273] Hereinafter, control flow in the terminal hando-
ver according to the radio section QoS control method
according to an embodiment of the present disclosure
will be described with reference to FIG. 10.
[0274] Prior to description of FIG. 10, it is assumed that
QoS parameters A and B are mapped to dedicated radio
section QoS parameter 1 (DRB 1) in a mapping table of
the BS 100A and QoS parameter A is mapped to dedi-
cated radio section QoS parameter1 (DRB 1) and QoS
parameter B is mapped to dedicated radio section QoS
parameter 2 (DRB 2) in a mapping table of the BS 100B.
[0275] It is assumed that the terminal 10 uses commu-
nication services 1 and 2 and thus receives packets (for
example, #1, #2, and #3) of service flow 1 according to
communication service 1 and packets (for example, #1,
#2, and #3) of service flow 2 according to communication
service 2 to which QoS parameter B is applied.
[0276] After identifying QoS parameters A and B ap-
plied to the service flow of each packet in a mapping table
of the BS 100A, the BS 100A may identify dedicated radio
section QoS parameter 1 mapped to each of QoS pa-
rameters A and B.
[0277] Accordingly, the BS 100A may apply dedicated
radio section QoS parameter 1 to each of packets #1,
#2, and #3 of service flow 1 and packets #1, #2, and #3
of service flow 2 and transmit SNs#1,#2,#3,#4,#5,and #6
assigned sequence numbers according to the reception
order of the packets to the terminal 10 (DRB 1).
[0278] At this time, when the BS 100A determines the
handover of the terminal 10 on the basis of measurement
information reported from the terminal 10 in S400, the
BS 100A transmits information (handover control) re-
quired for the handover of the terminal 10 to the target
BS 100B to the terminal 10 in S410 and also transmits a
handover request to the target BS 100B in S420.
[0279] When transmitting the handover request, the
BS 100A may transfer the mapping table (mapping rule)
of the storage unit 120 to the target BS 100B.
[0280] Further, between the terminal 10, the source
BS 100A, the target BS 100B, and the core network 20,
all sorts of handover operations such as signaling trans-
mission and reception for the handover of the terminal
10 from the source BS 100A to the target BS 100B are
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performed in S430.
[0281] During the handover process, the BS 100B may
transmit QoS control information of the BS 100B to the
terminal 10 in an RRC setup process in S440.
[0282] Meanwhile, the terminal 10 disconnects radio
section access to the BS 100A and switches the radio
section access to the target BS 100B in the beginning of
the handover process.
[0283] The BS 100A forward packets of the terminal
10 received from the core network 20 to the target BS
100B during the handover process in S450.
[0284] The BS 100B may apply the mapping table
(mapping rule) received from the source BS 100A in S420
to the packets of the terminal 10 forwarded from the
source BS 100A during the handover process in S460.
[0285] That is, for the forwarded packets of service
flows 1 and 2 of the terminal 10, the BS 100B may map
QoS parameters A and B applied by the core network 20
to dedicated radio section QoS parameter 1 on the basis
of the mapping table (mapping rule) received from the
source BS 100A and thus transmit the forwarded packets
of the terminal 10 at the converted dedicated radio sec-
tion QoS level (DRB 1) which is the same as that of the
source BS 100A in S470.
[0286] Since mismatching of sequence numbers does
not occur even after radio section access is changed from
the source BS 100A to the target BS 100B during the
handover process, the terminal 10 setting (maintaining)
QoS control information provided from the source BS
100A may normally receive all of the packets forwarded
from the target BS 100B from the source BS 100A.
[0287] Of course, when uplink packets of service flows
1 and 2 are generated, the terminal 10 may apply the
same dedicated radio section QoS parameter (for exam-
ple, QoS parameter 1) which the BS 100B applies in the
downlink to the uplink packets on the basis of the set
(maintained) QoS control information from the source BS
100A and transmit the uplink packets at the same dedi-
cated radio section QoS level (DRB 1) as that of the down-
link in S480.
[0288] Accordingly, upon receiving the uplink packets
from the terminal 10, the BS 100B maps and applies the
dedicated radio section QoS parameter (for example.
QoS parameter 1) to the QoS parameter (for example,
QoS parameter A or B) applied by the core network 20
by inversely performing QoS mapping of step S460 in
S490 and transmits the uplink packets to the core network
20.
[0289] Upon receiving a message indicating comple-
tion of transmission of uplink packets according to com-
munication services 1 and 2 from the terminal 10, the BS
100B may transmit a response message and identify
completion of transmission of the uplink packets by the
terminal 10.
[0290] Further, the BS 100B may identify whether this
handover has been completed in various ways.
[0291] When identifying all of the completion of trans-
mission of uplink packets by the terminal 10 and the com-

pletion of this handover, after a time point of the identifi-
cation, the BS 100B transmits packets of the terminal 10
received from the core network 20 at the converted ded-
icated radio section QoS level on the basis of the mapping
table (mapping rule) pre-stored in the storage unit 120
instead of the mapping table received from the source
BS 100A.
[0292] For example, it is assumed that the terminal 10
uses communication services 1 and 2 and thus receives
packets (for example, #6, #7, and #8) of service flow 1
according to communication service 1 and packets (for
example, #6, #7, and #8) of service flow 2 according to
communication service 2 to which QoS parameter B is
applied.
[0293] The BS 100B applies the mapping table (map-
ping rule) of the BS 100B to packets #6, #7, and #8 of
service flow 1 and packets #6, #7, and #8 of service flow
2 instead of the mapping table received from the source
BS 100A in S520.
[0294] Accordingly, the BS 100B may apply dedicated
radio section QoS parameter 1 to packets #6, #7, and #8
of service flow 1 and transmit SNs #1,#2, and #3 assigned
sequence numbers according to the reception order of
the packets to the terminal 10 (DRB 1), and may apply
dedicated radio section QoS parameter 2 to packets #6,
#7, and #8 of service flow 2 and transmit SNs #1, #2,and
#3 assigned sequence numbers according to the recep-
tion order of the packets to the terminal 10 (DRB 2).
[0295] The radio section QoS control method accord-
ing to the present disclosure as described above may be
implemented in the form of a program command which
can be executed through various computer means and
recorded in a computer-readable medium. The computer
readable medium may include a program command, a
data file, a data structure, and the like independently or
in combination. The program command recorded in the
medium may be things specially designed and configured
for the present disclosure, or things that are well known
to and can be used by those skilled in the computer soft-
ware related art. Examples of the computer-readable re-
cording medium include magnetic media such as hard
disks, floppy disks and magnetic tapes, optical media
such as a Compact Disc Read-Only Memory (CD-ROM)
and a Digital Versatile Disc (DVD), magneto-optical me-
dia such as floppy disks, and hardware devices such as
a Read-Only Memory (ROM), a Random Access Memory
(RAM) and a flash memory, which are specially config-
ured to store and perform program instructions. Exam-
ples of the program command include a machine lan-
guage code generated by a compiler and a high-level
language code executable by a computer through an in-
terpreter and the like. The hardware device may be con-
figured to operate as one or more software modules in
order to perform operations of the present disclosure,
and vice versa.
[0296] Although the present disclosure has been de-
scribed in detail with reference to exemplary embodi-
ments, the present disclosure is not limited thereto and
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it is apparent to those skilled in the art that various mod-
ifications and changes can be made thereto without de-
parting from the scope of the present disclosure.

Claims

1. A Base Station (BS) apparatus comprising:

an identification unit configured to identify ded-
icated radio section Quality of Service (QoS) pa-
rameter mapped to QoS parameter, the QoS pa-
rameter being applied to a service flow for pack-
et to be transmitted to a terminal; and
a transmission unit configured to transmit the
packet at the dedicated radio section QoS level
by applying the identified dedicated radio sec-
tion QoS parameter in packet transmission.

2. The BS apparatus of claim 1, further comprising a
storage unit configured to store a mapping table in
which a dedicated radio section QoS parameter is
mapped to each QoS parameter applied to a service
flow by a core network.

3. The BS apparatus of claim 2, wherein the number
of dedicated radio section QoS parameter is larger
than the number of QoS parameter in the mapping
table.

4. The BS apparatus of claim 2, wherein two or more
different QoS parameters are mapped to one dedi-
cated radio section QoS parameter in the mapping
table.

5. The BS apparatus of claim 4, wherein the two or
more QoS parameters are QoS parameters which
the core network applies to a communication service
for periodically transmitting a small data equal to or
lower than a particular size or an Internet of Things
(IoT) service.

6. The BS apparatus of claim 2, wherein, when a par-
ticular QoS parameter is applied to one service flow,
a dedicated radio section QoS parameter is mapped
to each QoS of content included in the service flow
in the mapping table.

7. The BS apparatus of claim 6, wherein the particular
QoS parameter is a QoS parameter having a service
type of a Non-GBR which does not guarantee a
bandwidth.

8. The BS apparatus of claim 6, wherein the identifica-
tion unit identifies QoS of content by identifying a
DSCP field for indicating a service quality type (Diff-
Serv) in a header of the packet when a QoS param-
eter applied to the service flow is the particular QoS

parameter, and identifies a dedicated radio section
QoS parameter mapped to the identified QoS of the
content in the mapping table.

9. The BS apparatus of claim 1, further comprising a
control information transfer unit configured to trans-
fer an RRC message including QoS control informa-
tion for identifying the identified dedicated radio sec-
tion QoS parameter to the terminal.

10. The BS apparatus of claim 2, further comprising a
handover controller configured to transmit the map-
ping table to the target BS when the terminal per-
forms a handover to a target BS,
wherein the target BS transmits packet of the termi-
nal forwarded from the BS apparatus during the
handover at a converted dedicated radio section
QoS level equal to that of the BS apparatus based
on the mapping table.

11. The BS apparatus of claim 10, wherein, when the
mapping table used by a source BS is transferred to
the terminal performing the handover from the
source BS, the handover controller interworks with
the identification unit and the transmission unit to
transmit the packet of the terminal forwarded from
the source BS during the handover at the converted
dedicated radio section QoS level equal to that of
the source BS, based on the mapping table trans-
ferred from the source BS.

12. The BS apparatus of claim 11, wherein, when com-
pletion of uplink packet transmission according to a
communication service used during the handover by
the terminal and completion of the handover are
identified, the handover controller interworks with the
identification unit and the transmission unit to trans-
mit the packet of the terminal at the dedicated radio
section QoS level converted based on the mapping
table pre-stored in the storage unit instead of the
mapping table transferred from the source BS after
a time point of the identification.

13. The BS apparatus of claim 2, further comprising a
handover controller configured to transmit packet
number information for each service flow to a target
BS when the terminal performs a handover to the
target BS, wherein the target BS maintains packet
number sequence for each service flow based on
the packet number information when packet of the
terminal forwarded from the BS apparatus during the
handover are transmitted at a converted dedicated
radio section QoS level which is different from that
of the BS apparatus.

14. A method of controlling a QoS in a radio section, the
method comprising:
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identifying, by a BS apparatus, dedicated radio
section QoS parameter mapped to QoS param-
eter, the QoS parameter being applied to a serv-
ice flow for packet to be transmitted to a terminal;
and
transmitting, by the BS apparatus, the packet at
the dedicated radio section QoS level by apply-
ing the identified dedicated radio section QoS
parameter in packet transmission.

15. The method of claim 14, further comprising storing
a mapping table in which a dedicated radio section
QoS parameter is mapped to each QoS parameter
applied to a service flow by a core network.

16. The method of claim 15, further comprising:

transmitting, by the BS apparatus, the mapping
table to a target BS when the terminal performs
a handover to the target BS; and
transmitting, by the target BS, packet of the ter-
minal forwarded from the BS apparatus during
the handover at a converted dedicated radio
section QoS level equal to that of the BS appa-
ratus based on the mapping table.

17. The method of claim 16, further comprising receiving
a mapping table of a source BS for the terminal per-
forming the handover from the source BS, wherein
the identifying and the transmitting comprise, when
the mapping table of the source BS is received, trans-
mitting the packet of the terminal forwarded from the
source BS during the handover at the converted ded-
icated radio section QoS level equal to that of the
source BS based on the mapping table received from
the source BS.

18. The method of claim 17, wherein the identifying and
the transmitting comprise, when completion of trans-
mission of uplink packet according to a communica-
tion service used during the handover by the terminal
and completion of the handover are identified, trans-
mitting the packet of the terminal at the dedicated
radio section QoS level converted based on the map-
ping table pre-stored in the storage unit instead of
the mapping table received from the source BS after
a time point of the identification.
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