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(54) METHOD AND APPARATUS FOR CONTROLLING QUALITY OF SERVICE

(67)  The embodiments of the present disclosure pro-
vide methods and apparatuses for control of Quality of
Service (QoS). A method applied in a base station for
control of QoS includes: receiving a Core Network (CN)
flow identifier and information on a corresponding QoS
parameter of a Packet Data Network (PDN) connection
as transmitted from a CN control network element and
creating a mapping relation between the CN flow identi-
fier and the corresponding QoS parameter; and utilizing,

after determining based on the received information on
the QoS parameter of the PDN connection that a radio
bearer satisfying a requirement of the QoS parameter
exists between a user terminal and the base station, the
existing radio bearer satisfying the requirement of the
QoS parameter, creating a mapping relation between the
existing radio bearer and the CN flow identifier of the
PDN connection and transmitting information on the
mapping relation to the user terminal.

Receive a CN flow identifier and information on a
corresponding QoS parameter of a PDN connection as 5210
transmitted from a CN control network element and create a
mapping relation between the CN flow identifier and the
corresponding QoS parameter

Utilize, after determining based on the received information
on the QoS parameter of the PDN connection that a radio
bearer satisfying a requirement of the QoS parameter exists
between a user terminal and the base station, the existing radio |~ 5220
bearer satisfying the requirement of the QoS parameter, create
a mapping relation between the existing radio bearer and the
CN flow identifier of the PDN connection and transmit
information on the mapping relation to the user terminal
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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to, but notlimited
to, mobile communication technology, and more partic-
ularly, to methods and apparatuses for control of Quality
of Service (QoS).

BACKGROUND

[0002] In the 4th Generation (4G) mobile communica-
tion system, data flows having the same QoS require-
ments can be aggregated into a bearer, which is the
smallest granularity in QoS processing at User Plane
(UP) network elements such as base stations and gate-
ways. As shown in Fig. 1, the functions of main network
elements involved in QoS solutions in the 4G system are
as follows.

[0003] User Equipment (UE): AUE typically accesses
a 4G network via a radio air interface to obtain services.
It exchanges information with a base station via an air
interface and exchanges information with a Mobility Man-
agement Entity (MME) in a Core Network (CN) via Non-
Access Stratum (NAS) signaling.

[0004] Base Station: A base station is responsible for
scheduling air interface resources used by UEs to access
a network and managing connections over the air inter-
face.

[0005] MME: AMME is a CN Control Plane (CP) entity
and mainly responsible for authentication, authorization
and subscription check for UE to ensure validity of each
UE. It performs mobility management for UE, including:
location registration and temporary identity assignment;
maintenance of IDEL and CONNECT states of UE and
state transitions; handover in the CONNECT state; and
maintenance of Packet Data Network (PDN) connections
and bearers, including session management functions
such as creating, modifying and releasing.

[0006] Serving Gateway (SGW): An SGW is a CN CP
functional entity and mainly responsible for interaction
with a PDN Gateway (PGW) in roaming situations. It buff-
ers downlink data packets destined to a UE in the IDEL
state and notifies an MME to page the UE. It functions
as a UP anchor across base stations and a UP anchor
across the 2nd Generation (2G) / the 34 Generation (3G)
/ 4G mobile communication systems.

[0007] PGW: APGW is a CN CP functional entity and
is an access point for UEs to access a PDN. It is respon-
sible for assignment of IP addresses to UEs and network
triggered bearer establishment, modification and dele-
tion, and has functions of QoS control and charging. Itis
an anchor of UEs for handover within a 3GPP (the 3rd
Generation Partnership Project) system or between a
3GPP system and a non-3GPP system, such that the IP
addresses will not change and the service continuity can
be guaranteed.

[0008] Policy and Charging Rules Function (PCRF): A
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PCREF is responsible for QoS policy control and charging
policy control for radio bearers.

[0009] QoS parameters in the 4G system include a
QoS Class Identifier (QCI) and an Allocation and Reten-
tion Priority (ARP). A bearer can be uniquely identified
by QoS parameters. The QCl is a standardized identifier.
Each QCI corresponds to a set of QoS parameters, in-
cluding: a bearer type (Guaranteed Bit Rate (GBR) or
non GBR), a priority, a packet delay budget and a packet
error loss rate. The APR indicates a priority for a bearer
to be released or retained in case of overload.

[0010] Foranon GBR bearer, the QoS parameters fur-
ther include an Aggregate Maximum Bit Rate (AMBR),
which includes a UE-AMBR indicating an AMBR for all
non GBR bearers of a UE and APN-AMBR indicating an
AMBR for non GBR bearers of a UE corresponding to an
Access Point Name (APN).

[0011] For a GBR bearer, the QoS parameter further
include a Maximum Bit Rate (MBR) and a GBR.

[0012] In a QoS solution for the 4G system, when a
bearer is established or modified, QoS requirements of
the bearer can be indicated by QoS parameters. There
is a 1:1:1 mapping among a radio bearer over an air in-
terface, a bearer over an S1 interface and a bearer over
an S5/S8 interface. The bearers over the S1 and S5/S8
interfaces are transmitted using a segmented GPRS
Tunneling Protocol for UP (GTP-U) tunnel.

[0013] However, the QoS solution for the 4G system
has the following problems.

1) When an old bearer cannot fulfill a service require-
ment, the PCRF entity after the PGW at the network
side finally decides whether to modify the QoS pa-
rameters of the old bearer or establish a new bearer
and determine the QoS parameters of the new bear-
er. The base station can only accept or reject the
QoS parameters requested by the PCRF, but cannot
adjust the QoS based on the actual radio load. In
fact, the PCRF cannot obtain the current actual radio
load and thus cannot make a proper QoS decision.

2) There is a 1:1 mapping between the radio bearer
over the air interface and the bearer in the CN. The
PCRF ensures that there would not be two bearers
having the same QoS requirements in one single
PDN link. However, when a UE requests the second
PDN link, a different PCRF may decide to establish
a bearer having the same QoS requirement as the
one in the first PDN link. In this case, the UE would
have two radio bearers having the same QoS, re-
sulting in a waste of resources.

3) A bearer is an aggregation of flows. Thereis a 1:1
mapping between the radio bearer and the bearer
at the network side. If a flow-based QoS control at
the network side is desired, the base station would
have to carry alarge amount of data as different flows
require different bearers.
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SUMMARY

[0014] A summary of the subject matters described in
the present disclosure will be given below. The scopes
of the claims are not limited to the summary.

[0015] The present disclosure provides methods and
apparatuses for control of QoS, capable of sharing aradio
bearer across PDN connections. A base station can au-
tonomously decide whether to establish a radio bearer.
In this way, the accuracy of QoS control can be improved
and resources over the air interface can be saved.
[0016] Accordingto an embodiment of the present dis-
closure, a method applied in a base station for control of
Quality of Service (QoS) is provided. The method in-
cludes: receiving a Core Network (CN) flow identifier and
information on a corresponding QoS parameter of a
Packet Data Network (PDN) connection as transmitted
from a CN control network element and creating a map-
ping relation between the CN flow identifier and the cor-
responding QoS parameter; and utilizing, after determin-
ing based on the received information on the QoS pa-
rameter of the PDN connection that a radio bearer sat-
isfying a requirement of the QoS parameter exists be-
tween a user terminal and the base station, the existing
radio bearer satisfying the requirement of the QoS pa-
rameter, creating a mapping relation between the exist-
ing radio bearer and the CN flow identifier of the PDN
connection and transmitting information on the mapping
relation to the user terminal.

[0017] Optionally, the method further includes: estab-
lishing a new radio bearer between the user terminal and
the base station after determining based on the received
information on the QoS parameter of the PDN connection
that no radio bearer satisfying the requirement of the QoS
parameter exists between the user terminal and the base
station, creating a mapping relation between the estab-
lished new radio bearer and the CN flow identifier of the
PDN connection and transmitting information on the
mapping relation to the user terminal.

[0018] Optionally, the method further includes: verify-
ing, after receiving an uplink data packet carrying a CN
flow identifier from the user terminal over a radio bearer,
a binding relation between the CN flow identifier and the
radio bearer, and transmitting the data packet to a CN
gateway when the binding relation is successfully veri-
fied; and determining, after receiving a downlink data
packet carrying a CN flow identifier from the CN gateway,
a radio bearer corresponding to the user terminal based
on the CN flow identifier, and transmitting the data packet
to the user terminal over the determined radio bearer.
[0019] Optionally, the method further includes: creat-
ing, after receiving a new CN flow identifier and informa-
tion on a corresponding QoS parameter as transmitted
from the CN control network element, a mapping relation
between the new CN flow identifier and the correspond-
ing QoS parameter; determining whether a radio bearer
satisfying a requirement of the QoS parameter exists be-
tween the user terminal and the base station and, if so,
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utilizing the existing radio bearer satisfying the require-
ment of the QoS parameter and creating a mapping re-
lation between the existing radio bearer and the new CN
flow identifier; or otherwise establishing a new radio bear-
er between the user terminal and the base station and
creating a mapping relation between the new radio bear-
er and the new CN flow identifier; and transmitting infor-
mation on the mapping relation between the existing ra-
dio bearer or the new radio bearer and the new CN flow
identifier to the user terminal.

[0020] Optionally, the method further includes: deter-
mining, after receiving information on a CN flow identifier
tobereleased as transmitted from the CN control network
element, a radio bearer corresponding to the CN flow
identifier to be released and releasing a mapping relation
between the CN flow identifier to be released and the
corresponding radio bearer; and transmitting information
on the CN flow identifier to be released to the user ter-
minal.

[0021] Optionally, the method further includes: creat-
ing, after receiving the CN flow identifier and information
on a corresponding new QoS parameter, a mapping re-
lation between the CN flow identifier and the new QoS
parameter; continuing to utilize the existing radio bearer
when the radio bearer to which the CN flow identifier is
mapped satisfies a requirement of the new QoS param-
eter; or utilizing, when the radio bearer to which the CN
flow identifier is mapped does not satisfy the requirement
of the new QoS parameter and another radio bearer sat-
isfying the requirement of the new QoS parameter exists
between the user terminal and the base station, the other
radio bearer, modifying the mapping relation between
the CN flow identifier and the radio bearer and transmit-
ting information on the modified mapping relation be-
tween the CN flow identifier and the radio bearer to the
user terminal; or establishing a new radio bearer between
the user terminal and the base station when the radio
bearer to which the CN flow identifier is mapped does
not satisfy the requirement of the new QoS parameter
and no radio bearer satisfying the requirement of the new
QoS parameter exists between the user terminal and the
base station, modifying the mapping relation between
the CN flow identifier and the radio bearer and transmit-
ting information on the modified mapping relation be-
tween the CN flow identifier and the radio bearer to the
user terminal.

[0022] Optionally, the method furtherincludes: releas-
ing, when the existing radio bearer is not mapped to any
CN flow identifier, the radio bearer and notifying the user
terminal to release the radio bearer.

[0023] Optionally, the operation of receiving the CN
flow identifier and the information on the corresponding
QoS parameter of the PDN connection as transmitted
from the CN control network element includes: receiving
an initial UE context setup request message as transmit-
ted from the CN control network element and acquiring
the CN flow identifier and the information on the corre-
sponding QoS parameter of the PDN connection from
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the initial UE context setup request message.

[0024] Optionally, the operation of transmitting the in-
formation on the mapping relation between the existing
radio bearer or the new radio bearer and the new CN
flow identifier of the PDN connection to the user terminal
includes: transmitting to the user terminal a Radio Re-
source Control (RRC) reconfiguration request message
carrying the information on the mapping relation between
the existing radio bearer or the new radio bearer and the
new CN flow identifier of the PDN connection.

[0025] According to an embodiment of the present dis-
closure, a method applied in a Core Network (CN) control
network element for control of Quality of Service (QoS)
is provided. The method includes: transmitting a Core
Network (CN) flow identifier and information on a corre-
sponding uplink data flow characteristic of a Packet Data
Network (PDN) connection to a user terminal and trans-
mitting the CN flow identifier and information on a corre-
sponding downlink data flow characteristic of the PDN
connection to a CN gateway; and transmitting the CN
flow identifier and information on a corresponding QoS
parameter of the PDN connection to a base station.
[0026] Optionally, the method further includes: trans-
mitting the CN flow identifier and the information on the
corresponding uplink data flow characteristic of the PDN
connection to the CN gateway.

[0027] Accordingto an embodiment of the present dis-
closure, a method applied in a Core Network (CN) gate-
way for control of Quality of Service (QoS) is provided.
The method includes: creating, after receiving a Core
Network (CN) flow identifier and information on a corre-
sponding downlink data flow characteristic of a Packet
Data Network (PDN) connection as transmitted from a
CN control network element, a mapping relation between
the CN flow identifier and the corresponding downlink
data flow characteristic; and transmitting data packets to
a user terminal, among which a data packet satisfying
the downlink data flow characteristic carries the CN flow
identifier corresponding to the downlink data flow char-
acteristic.

[0028] Optionally, the method further includes: creat-
ing, after receiving the CN flow identifier and information
on a corresponding uplink data flow characteristic of the
PDN connection as transmitted from the CN control net-
work element, a mapping relation between the CN flow
identifier and the corresponding uplink data flow charac-
teristic.

[0029] Optionally, the method further includes: apply-
ing, after receiving a data packet carryinga CN flow iden-
tifier from the user terminal, a bearer verification to the
data packet based on the mapping relation between the
CN flow identifier and the corresponding uplink data flow
characteristic, and forwarding the data packet when the
verification succeeds.

[0030] Accordingto an embodiment of the present dis-
closure, a method applied in a user terminal for control
of Quality of Service (QoS) is provided. The method in-
cludes: creating, after receiving a Core Network (CN) flow
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identifier and information on a corresponding radio bear-
er of a Packet Data Network (PDN) connection as trans-
mitted from a base station, a mapping relation between
the CN flow identifier and the corresponding radio bearer;
creating, after receiving the CN flow identifier and infor-
mation on a corresponding uplink data flow characteristic
ofthe PDN connection as transmitted from a CN gateway,
a mapping relation between the CN flow identifier and
the corresponding uplink data flow characteristic; and
transmitting data packets, among which a data packet
satisfying the uplink data flow characteristic carries the
CN flow identifier corresponding to the uplink data flow
characteristic.

[0031] Optionally, the method further includes: saving,
after receiving a mapping relation between a new radio
bearer or an existing radio bearer and a new CN flow
identifier as transmitted from the base station, the map-
ping relation between the new CN flow identifier and the
corresponding radio bearer; or releasing, after receiving
information ona CN flow identifier to be released as trans-
mitted from the base station, a mapping relation between
the CN flow identifier to be released and a corresponding
radio bearer; or updating, after receiving an updated
mapping relation between the CN flow identifier to be
released and the radio bearer as transmitted from the
base station, a saved mapping relation between the CN
flow identifier and the corresponding radio bearer.
[0032] According to an embodiment of the present dis-
closure, an apparatus applied in a base station for control
of Quality of Service (QoS) is provided. The apparatus
includes: an information receiving and processing mod-
ule configured to receive a Core Network (CN) flow iden-
tifier and information on a corresponding QoS parameter
of a Packet Data Network (PDN) connection as transmit-
ted from a CN control network element and create a map-
ping relation between the CN flow identifier and the cor-
responding QoS parameter; and a radio bearer process-
ing module configured to utilize, after determining based
on the received information on the QoS parameter of the
PDN connection that a radio bearer satisfying a require-
ment of the QoS parameter exists between a user termi-
nal and the base station, the existing radio bearer satis-
fying the requirement of the QoS parameter, create a
mapping relation between the existing radio bearer and
the CN flow identifier of the PDN connection and transmit
information on the mapping relation to the user terminal.
[0033] Optionally, the radio bearer processing module
is further configured to: establish a new radio bearer be-
tween the user terminal and the base station after deter-
mining based on the received information on the QoS
parameter of the PDN connection that no radio bearer
satisfying the requirement of the QoS parameter exists
between the user terminal and the base station, create
a mapping relation between the established new radio
bearer and the CN flow identifier of the PDN connection
and transmit information on the mapping relation to the
user terminal.

[0034] Optionally, the apparatus further includes a da-
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ta forwarding module configured to: verify, after receiving
an uplink data packet carrying a CN flow identifier from
the user terminal over a radio bearer, a binding relation
between the CN flow identifier and the radio bearer, and
transmit the data packet to a CN gateway when the bind-
ing relation is successfully verified; and determine, after
receiving a downlink data packet carrying a CN flow iden-
tifier from the CN gateway, a radio bearer corresponding
to the user terminal based on the CN flow identifier, and
transmit the data packet to the user terminal over the
determined radio bearer.

[0035] Optionally, the information receiving and
processing module is further configured to create, after
receiving a new CN flow identifier and information on a
corresponding QoS parameter as transmitted from the
CN control network element, a mapping relation between
the new CN flow identifier and the corresponding QoS
parameter and notify the radio bearer processing module
to operate accordingly. The radio bearer processing
module is further configured to determine whether a radio
bearer satisfying a requirement of the QoS parameter
exists between the user terminal and the base station
and, if so, utilize the existing radio bearer satisfying the
requirement of the QoS parameter and create a mapping
relation between the existing radio bearer and the new
CN flow identifier; or otherwise establish a new radio
bearer between the user terminal and the base station
and create a mapping relation between the new radio
bearer and the new CN flow identifier; and transmit in-
formation on the mapping relation between the existing
radio bearer or the new radio bearer and the new CN
flow identifier to the user terminal.

[0036] Optionally, the information receiving and
processing module is further configured to determine,
after receiving information on a CN flow identifier to be
released as transmitted from the CN control network el-
ement, a radio bearer corresponding to the CN flow iden-
tifier to be released, release a mapping relation between
the CN flow identifier to be released and the correspond-
ing radio bearer and notify the radio bearer processing
module to operate accordingly. The radio bearer
processing module is further configured to transmit infor-
mation on the CN flow identifier to be released to the user
terminal.

[0037] Optionally, the information receiving and
processing module is further configured to create, after
receiving the CN flow identifier and information on a cor-
responding new QoS parameter, a mapping relation be-
tween the CN flow identifier and the new QoS parameter
and notify the radio bearer processing module to operate
accordingly. The radio bearer processing module is fur-
ther configured to: continue to utilize the existing radio
bearer when the radio bearer to which the CN flow iden-
tifier is mapped satisfies a requirement of the new QoS
parameter; or utilize, when the radio bearer to which the
CN flow identifier is mapped does not satisfy the require-
ment ofthe new QoS parameter and anotherradio bearer
satisfying the requirement of the new QoS parameter ex-
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ists between the user terminal and the base station, the
other radio bearer, modify the mapping relation between
the CN flow identifier and the radio bearer and transmit
information on the modified mapping relation between
the CN flow identifier and the radio bearer to the user
terminal; or establish a new radio bearer between the
user terminal and the base station when the radio bearer
to which the CN flow identifieris mapped does not satisfy
the requirement of the new QoS parameter and no radio
bearer satisfying the requirement of the new QoS param-
eter exists between the user terminal and the base sta-
tion, modify the mapping relation between the CN flow
identifier and the radio bearer and transmit information
on the modified mapping relation between the CN flow
identifier and the radio bearer to the user terminal.
[0038] Optionally, the radio bearer processing module
is further configured to: release, when the existing radio
bearer is not mapped to any CN flow identifier, the radio
bearer and notify the user terminal to release the radio
bearer.

[0039] Optionally, the information receiving and
processing module is configured to receive the CN flow
identifier and the information on the corresponding QoS
parameter of the PDN connection as transmitted from
the CN control network element by: receiving an initial
UE context setup request message as transmitted from
the CN control network element and acquiring the CN
flow identifier and the information on the corresponding
QoS parameter of the PDN connection from the initial
UE context setup request message.

[0040] Optionally, the radio bearer processing module
is configured to transmit the information on the mapping
relation between the existing radio bearer or the new ra-
dio bearer and the new CN flow identifier of the PDN
connection to the user terminal by: transmitting to the
user terminal a Radio Resource Control (RRC) reconfig-
uration request message carrying the information on the
mapping relation between the existing radio bearer or
the new radio bearer and the new CN flow identifier of
the PDN connection.

[0041] According to an embodiment of the present dis-
closure, an apparatus applied in a Core Network (CN)
control network element for control of Quality of Service
(QoS) is provided. The apparatus includes: a first trans-
mitting module configured to transmit a Core Network
(CN) flow identifier and information on a corresponding
uplink data flow characteristic of a Packet Data Network
(PDN) connection to a user terminal and transmit the CN
flow identifier and information on a corresponding down-
link data flow characteristic of the PDN connection to a
CN gateway; and a second transmitting module config-
ured to transmit the CN flow identifier and information on
a corresponding QoS parameter of the PDN connection
to a base station.

[0042] Optionally, the first transmitting module is fur-
ther configured to: transmit the CN flow identifier and the
information on the corresponding uplink data flow char-
acteristic of the PDN connection to the CN gateway.
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[0043] Accordingto an embodiment of the present dis-
closure, an apparatus applied in a Core Network (CN)
gateway for control of Quality of Service (QoS) is provid-
ed. The apparatus includes: an information receiving and
processing module configured to create, after receiving
a Core Network (CN) flow identifier and information on a
corresponding downlink data flow characteristic of a
Packet Data Network (PDN) connection as transmitted
from a CN control network element, a mapping relation
between the CN flow identifier and the corresponding
downlink data flow characteristic; and a data transmitting
module configured to transmit data packets to a user ter-
minal, among which a data packet satisfying the downlink
data flow characteristic carries the CN flow identifier cor-
responding to the downlink data flow characteristic.
[0044] Optionally, the information receiving and
processing module is further configured to: create, after
receiving the CN flow identifier and information on a cor-
responding uplink data flow characteristic of the PDN
connection as transmitted from the CN control network
element, a mapping relation between the CN flow iden-
tifier and the corresponding uplink data flow characteris-
tic.

[0045] Optionally, the apparatus furtherincludes: a da-
ta forwarding module configured to apply, after receiving
a data packet carrying a CN flow identifier from the user
terminal, a bearer verification to the data packet based
on the mapping relation between the CN flow identifier
and the corresponding uplink data flow characteristic,
and forward the data packet when the verification suc-
ceeds.

[0046] Accordingto an embodiment of the present dis-
closure, an apparatus applied in a user terminal for con-
trol of Quality of Service (QoS)is provided. The apparatus
includes: a first information receiving and processing
module configured to create, after receiving a Core Net-
work (CN) flow identifier and information on a corre-
sponding radio bearer of a Packet Data Network (PDN)
connection as transmitted from a base station, a mapping
relation between the CN flow identifier and the corre-
sponding radio bearer; a second information receiving
and processing module configured to create, afterreceiv-
ing the CN flow identifier and information on a corre-
sponding uplink data flow characteristic of the PDN con-
nection as transmitted from a CN gateway, a mapping
relation between the CN flow identifier and the corre-
sponding uplink data flow characteristic; and adata trans-
mitting module configured to transmit data packets,
among which a data packet satisfying the uplink data flow
characteristic carries the CN flow identifier correspond-
ing to the uplink data flow characteristic.

[0047] Optionally, the first information receiving and
processing module is further configured to: save, after
receiving a mapping relation between a new radio bearer
or an existing radio bearer and a new CN flow identifier
as transmitted from the base station, the mapping relation
between the new CN flow identifier and the correspond-
ing radio bearer; or release, after receiving information
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on a CN flow identifier to be released as transmitted from
the base station, a mapping relation between the CN flow
identifier to be released and a corresponding radio bear-
er; or update, afterreceiving an updated mapping relation
between the CN flow identifier to be released and the
radio bearer as transmitted from the base station, a saved
mapping relation between the CN flow identifier and the
corresponding radio bearer.

[0048] According to an embodiment of the present dis-
closure, a computer readable storage medium is provid-
ed. The computer readable storage medium stores com-
puter executable instructions which, when executed by
a processor, perform the above methods.

[0049] Compared with the related art, the embodi-
ments of the present disclosure provide methods and
apparatus for control of QoS. A base station receives a
CN flow identifier and information on a corresponding
QoS parameter of a Packet Data Network (PDN) con-
nection as transmitted from a CN control network element
and creates a mapping relation between the CN flow
identifier and the corresponding QoS parameter. The
base station determines whether aradio bearer satisfying
a requirement of the QoS parameter exists between a
user terminal and the base station and, if so, utilizes the
existing radio bearer satisfying the requirement of the
QoS parameter, or otherwise establishes a new radio
bearer between the user terminal and the base station.
The base station transmits a mapping relation between
the existing radio bearer or the new radio bearer and the
CN flow identifier to the user terminal. With the present
disclosure, a radio bearer can be shared across PDN
connections. The base station can autonomously decide
whether to establish a radio bearer. In this way, the ac-
curacy of QoS control can be improved and resources
over the air interface can be saved.

[0050] Other aspects can be understood from the fig-
ures and the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS
[0051]

Fig. 1 is a schematic diagram showing relevant net-
work elements in a QoS solution in a 4G system in
the related art.

Fig. 2 is a flowchart illustrating a method for control
of QoS (in a base station) according to Embodiment
1 of the present disclosure.

Fig. 3 is a flowchart illustrating a method for control
of QoS (in a CN control network element) according
to Embodiment 2 of the present disclosure.

Fig. 4 is a flowchart illustrating a method for control
of QoS (in a CN gateway) according to Embodiment
3 of the present disclosure.
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Fig. 5 is a flowchart illustrating a method for control
of QoS (in a terminal) according to Embodiment 4 of
the present disclosure.

Fig. 6 is a flowchart illustrating an apparatus for con-
trol of QoS (in a base station) according to Embod-
iment 5 of the present disclosure.

Fig. 7 is a flowchart illustrating an apparatus for con-
trol of QoS (in a CN control network element) ac-
cording to Embodiment 6 of the present disclosure.

Fig. 8 is a flowchart illustrating an apparatus for con-
trol of QoS (in a CN gateway) according to Embod-
iment 7 of the present disclosure.

Fig. 9 is a flowchart illustrating an apparatus for con-
trol of QoS (in a terminal) according to Embodiment
8 of the present disclosure.

Fig. 10 is a schematic diagram showing a structure
of an electronic device according to Embodiment 9
of the present disclosure.

Fig. 11 is an information sequence diagram of a
method for control of QoS according to Example 1
of the present disclosure.

Fig. 12is aninformation sequence diagram of a proc-
ess for uplink data packet transmission according to
Example 2 of the present disclosure.

Fig. 13is aninformation sequence diagram of a proc-
ess for downlink data packet transmission according
to Example 2 of the present disclosure.

Fig. 14 is an information sequence diagram of a
method for control of QoS according to Example 3
of the present disclosure.

Fig. 15 is an information sequence diagram accord-
ing to Example 4 of the present disclosure.

Fig. 16 is an information sequence diagram accord-
ing to Example 5 of the present disclosure.

Fig. 17 is an information sequence diagram accord-
ing to Example 6 of the present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0052] Inthefollowing,the embodiments of the present
disclosure will be described in detail with reference to the
figures. The embodiments, and the features thereof, can
be combined with each other, provided that they do not
conflict.
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Embodiment 1

[0053] AsshowninFig.2, Embodiment1ofthe present
disclosure provides a method for control of QoS. The
method is applied in a base station and includes:

S210: receiving a CN flow identifier and information
on a corresponding QoS parameter of a PDN con-
nection as transmitted from a CN control network
element and creating a mapping relation between
the CN flow identifier and the corresponding QoS
parameter; and

S220: utilizing, after determining based on the re-
ceived information on the QoS parameter of the PDN
connection that a radio bearer satisfying a require-
ment of the QoS parameter exists between a user
terminal and the base station, the existing radio bear-
er satisfying the requirement of the QoS parameter,
creating a mapping relation between the existing ra-
dio bearer and the CN flow identifier of the PDN con-
nection and transmitting information on the mapping
relation to the user terminal.

[0054] Here, the operation of receiving the CN flow
identifier and the information on the corresponding QoS
parameter of the PDN connection as transmitted from
the CN control network element can include: receiving
an initial UE context setup request message as transmit-
ted from the CN control network element and acquiring
the CN flow identifier and the information on the corre-
sponding QoS parameter of the PDN connection from
the initial UE context setup request message.

[0055] Here,the method can furtherinclude: establish-
ing a new radio bearer between the user terminal and
the base station after determining based on the received
information on the QoS parameter of the PDN connection
that no radio bearer satisfying the requirement of the QoS
parameter exists between the user terminal and the base
station, creating a mapping relation between the estab-
lished new radio bearer and the CN flow identifier of the
PDN connection and transmitting information on the
mapping relation to the user terminal.

[0056] Here, the operation of transmitting the informa-
tion on the mapping relation between the existing radio
bearer or the new radio bearer and the new CN flow iden-
tifier of the PDN connection to the user terminal can in-
clude: transmitting to the user terminal a Radio Resource
Control (RRC) reconfiguration request message carrying
the information on the mapping relation between the ex-
isting radio bearer or the new radio bearer and the new
CN flow identifier of the PDN connection.

[0057] Here, the method can further include:

verifying, after receiving an uplink data packet car-
rying a CN flow identifier from the user terminal over
a radio bearer, a binding relation between the CN
flow identifier and the radio bearer, and transmitting
the data packet to a CN gateway when the binding
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relation is successfully verified; and

determining, after receiving a downlink data packet
carrying a CN flow identifier from the CN gateway,
a radio bearer corresponding to the user terminal
based on the CN flow identifier, and transmitting the
data packet to the user terminal over the determined
radio bearer.

[0058] Here, the method can further include:
creating, after receiving a new CN flow identifier and
information on a corresponding QoS parameter as
transmitted from the CN control network element, a
mapping relation between the new CN flow identifier
and the corresponding QoS parameter;
determining whether a radio bearer satisfying a re-
quirement of the QoS parameter exists between the
user terminal and the base station and, if so, utilizing
the existing radio bearer satisfying the requirement
of the QoS parameter and creating a mapping rela-
tion between the existing radio bearer and the new
CN flow identifier; or otherwise establishing a new
radio bearer between the user terminal and the base
station and creating a mapping relation between the
new radio bearer and the new CN flow identifier; and
transmitting information on the mapping relation be-
tween the existing radio bearer or the new radio bear-
erand the new CN flow identifier to the user terminal.

[0059] Here, the method can further include:
determining, after receiving information ona CN flow
identifier to be released as transmitted from the CN
control network element, a radio bearer correspond-
ing to the CN flow identifier to be released and re-
leasing a mapping relation between the CN flow
identifier to be released and the corresponding radio
bearer; and
transmitting information on the CN flow identifier to
be released to the user terminal.

[0060] Here, the method can further include:

creating, after receiving the CN flow identifier and

information on a corresponding new QoS parameter,

a mapping relation between the CN flow identifier

and the new QoS parameter;

continuing to utilize the existing radio bearer when

the radio bearer to which the CN flow identifier is

mapped satisfies a requirement of the new QoS pa-
rameter; or

utilizing, when the radio bearer to which the CN flow

identifieris mapped does not satisfy the requirement

of the new QoS parameter and another radio bearer
satisfying the requirement of the new QoS parameter
exists between the user terminal and the base sta-
tion, the other radio bearer, modifying the mapping

10

15

20

25

30

35

40

45

50

55

relation between the CN flow identifier and the radio
bearer and transmitting information on the modified
mapping relation between the CN flow identifier and
the radio bearer to the user terminal; or
establishing a new radio bearer between the user
terminal and the base station when the radio bearer
to which the CN flow identifier is mapped does not
satisfy the requirement of the new QoS parameter
and no radio bearer satisfying the requirement of the
new QoS parameter exists between the user termi-
nal and the base station, modifying the mapping re-
lation between the CN flow identifier and the radio
bearer and transmitting information on the modified
mapping relation between the CN flow identifier and
the radio bearer to the user terminal.

[0061] Here,the method canfurtherinclude: releasing,
when the existing radio bearer is not mapped to any CN
flow identifier, the radio bearer and notifying the user ter-
minal to release the radio bearer.

Embodiment 2

[0062] AsshowninFig.3, Embodiment2ofthe present
disclosure provides a method for control of QoS. The
method is applied in a CN control network element and
includes:

S310: transmitting a CN flow identifier and informa-
tion on a corresponding uplink data flow character-
istic of a PDN connection to a user terminal and
transmitting the CN flow identifier and information on
a corresponding downlink data flow characteristic of
the PDN connection to a CN gateway; and

S320: transmitting the CN flow identifier and infor-
mation on a corresponding QoS parameter of the
PDN connection to a base station.

[0063] Here, the method can further include: transmit-
ting the CN flow identifier and the information on the cor-
responding uplink data flow characteristic of the PDN
connection to the CN gateway.

Embodiment 3

[0064] AsshowninFig.4,Embodiment3ofthe present
disclosure provides a method for control of QoS. The
method is applied in a CN gateway and includes:

S410: creating, after receiving a CN flow identifier
and information on a corresponding downlink data
flow characteristic of a PDN connection as transmit-
ted from a CN control network element, a mapping
relation between the CN flow identifier and the cor-
responding downlink data flow characteristic; and

S420: transmitting data packets to a user terminal,
among which a data packet satisfying the downlink
data flow characteristic carries the CN flow identifier
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corresponding to the downlink data flow character-
istic.

[0065] Here, the method can further include: creating,
after receiving the CN flow identifier and information on
a corresponding uplink data flow characteristic of the
PDN connection as transmitted from the CN control net-
work element, a mapping relation between the CN flow
identifier and the corresponding uplink data flow charac-
teristic.

[0066] Here, the method can further include: applying,
after receiving a data packet carrying a CN flow identifier
from the user terminal, a bearer verification to the data
packet based on the mapping relation between the CN
flow identifier and the corresponding uplink data flow
characteristic, and forwarding the data packet when the
verification succeeds.

Embodiment 4

[0067] AsshowninFig.5, Embodiment4 ofthe present
disclosure provides a method for control of QoS. The
method is applied in a user terminal and includes:

S510: creating, after receiving a CN flow identifier
and information on a corresponding radio bearer of
a PDN connection as transmitted from a base sta-
tion, a mapping relation between the CN flow iden-
tifier and the corresponding radio bearer;

S520: creating, after receiving the CN flow identifier
and information on a corresponding uplink data flow
characteristic of the PDN connection as transmitted
from a CN gateway, a mapping relation between the
CN flow identifier and the corresponding uplink data
flow characteristic; and

S530: transmitting data packets, among which a data
packet satisfying the uplink data flow characteristic
carries the CN flow identifier corresponding to the
uplink data flow characteristic.

[0068] Here, the method can further include: saving,
after receiving a mapping relation between a new radio
bearer or an existing radio bearer and a new CN flow
identifier as transmitted from the base station, the map-
ping relation between the new CN flow identifier and the
corresponding radio bearer.

[0069] Here, the method canfurtherinclude: releasing,
after receiving information on a CN flow identifier to be
released as transmitted from the base station, a mapping
relation between the CN flow identifier to be released and
a corresponding radio bearer.

[0070] Here, the method can further include: updating,
after receiving an updated mapping relation between the
CN flow identifier to be released and the radio bearer as
transmitted from the base station, a saved mapping re-
lation between the CN flow identifier and the correspond-
ing radio bearer.
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Embodiment 5

[0071] AsshowninFig.6, Embodiment5 ofthe present
disclosure provides an apparatus for control of QoS. The
apparatus is applied in a base station and includes:

an information receiving and processing module 601
configured to receive a CN flow identifier and infor-
mation on a corresponding QoS parameter ofa PDN
connection as transmitted from a CN control network
element and create a mapping relation between the
CN flow identifier and the corresponding QoS pa-
rameter; and

a radio bearer processing module 602 configured to
utilize, after determining based on the received in-
formation on the QoS parameter of the PDN connec-
tion that a radio bearer satisfying a requirement of
the QoS parameter exists between a user terminal
and the base station, the existing radio bearer sat-
isfying the requirement of the QoS parameter, create
a mapping relation between the existing radio bearer
and the CN flow identifier of the PDN connection and
transmit information on the mapping relation to the
user terminal.

[0072] Here, the radio bearer processing module 602
can be further configured to: establish a new radio bearer
between the user terminal and the base station after de-
termining based on the received information on the QoS
parameter of the PDN connection that no radio bearer
satisfying the requirement of the QoS parameter exists
between the user terminal and the base station, create
a mapping relation between the established new radio
bearer and the CN flow identifier of the PDN connection
and transmit information on the mapping relation to the
user terminal.

[0073] Here, the apparatus can further include: a data
forwarding module 603 configured to verify, after receiv-
ing an uplink data packet carrying a CN flow identifier
from the user terminal over a radio bearer, a binding re-
lation between the CN flow identifier and the radio bearer,
and transmit the data packet to a CN gateway when the
binding relation is successfully verified; and determine,
after receiving a downlink data packet carrying a CN flow
identifier from the CN gateway, a radio bearer corre-
sponding to the user terminal based on the CN flow iden-
tifier, and transmit the data packet to the user terminal
over the determined radio bearer.

[0074] Here, the information receiving and processing
module 601 can be further configured to create, after
receiving a new CN flow identifier and information on a
corresponding QoS parameter as transmitted from the
CN control network element, a mapping relation between
the new CN flow identifier and the corresponding QoS
parameter and notify the radio bearer processing module
to operate accordingly. The radio bearer processing
module 602 can be further configured to determine
whether a radio bearer satisfying a requirement of the
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QoS parameter exists between the user terminal and the
base station and, if so, utilize the existing radio bearer
satisfying the requirement of the QoS parameter and cre-
ate a mapping relation between the existing radio bearer
and the new CN flow identifier; or otherwise establish a
new radio bearer between the user terminal and the base
station and create a mapping relation between the new
radio bearer and the new CN flow identifier; and transmit
information on the mapping relation between the existing
radio bearer or the new radio bearer and the new CN
flow identifier to the user terminal.

[0075] Here, the radio bearer processing module 601
can be further configured to determine, after receiving
information on a CN flow identifier to be released as trans-
mitted from the CN control network element, a radio bear-
er corresponding to the CN flow identifier to be released,
release a mapping relation between the CN flow identifier
to be released and the corresponding radio bearer and
notify the radio bearer processing module to operate ac-
cordingly. The radio bearer processing module 602 can
be further configured to transmit information on the CN
flow identifier to be released to the user terminal.
[0076] Here, the information receiving and processing
module 601 can be further configured to create, after
receiving the CN flow identifier and information on a cor-
responding new QoS parameter, a mapping relation be-
tween the CN flow identifier and the new QoS parameter
and notify the radio bearer processing module to operate
accordingly. The radio bearer processing module 602
can be further configured to:

continue to utilize the existing radio bearer when the
radio bearer towhichthe CN flow identifieris mapped
satisfies arequirement of the new QoS parameter; or
utilize, when the radio bearer to which the CN flow
identifieris mapped does not satisfy the requirement
of the new QoS parameter and another radio bearer
satisfying the requirement of the new QoS parameter
exists between the user terminal and the base sta-
tion, the other radio bearer, modify the mapping re-
lation between the CN flow identifier and the radio
bearer and transmit information on the modified
mapping relation between the CN flow identifier and
the radio bearer to the user terminal; or

establish a new radio bearer between the user ter-
minal and the base station when the radio bearer to
which the CN flow identifier is mapped does not sat-
isfy the requirement of the new QoS parameter and
no radio bearer satisfying the requirement of the new
QoS parameter exists between the user terminal and
the base station, modify the mapping relation be-
tween the CN flow identifier and the radio bearer and
transmit information on the modified mapping rela-
tion between the CN flow identifier and the radio
bearer to the user terminal.

[0077] Here, the radio bearer processing module 602
can be further configured to release, when the existing
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radio bearer is not mapped to any CN flow identifier, the
radio bearer and notify the user terminal to release the
radio bearer.

[0078] Here, the information receiving and processing
module 601 can be configured to receive the CN flow
identifier and the information on the corresponding QoS
parameter of the PDN connection as transmitted from
the CN control network element by: receiving an initial
UE context setup request message as transmitted from
the CN control network element and acquiring the CN
flow identifier and the information on the corresponding
QoS parameter of the PDN connection from the initial
UE context setup request message.

[0079] Here, the radio bearer processing module 602
can be configured to transmit the information on the map-
ping relation between the existing radio bearer or the new
radio bearer and the new CN flow identifier of the PDN
connection to the user terminal by: transmitting to the
user terminal a Radio Resource Control (RRC) reconfig-
uration request message carrying the information on the
mapping relation between the existing radio bearer or
the new radio bearer and the new CN flow identifier of
the PDN connection.

Embodiment 6

[0080] AsshowninFig.7,Embodiment6 ofthe present
disclosure provides an apparatus for control of QoS. The
apparatus is appliedin a CN control network elementand
includes:

a first transmitting module 701 configured to transmit
a CN flow identifier and information on a correspond-
ing uplink data flow characteristic of a PDN connec-
tion to a user terminal and transmit the CN flow iden-
tifier and information on a corresponding downlink
data flow characteristic of the PDN connection to a
CN gateway; and

a second transmitting module 702 configured to
transmit the CN flow identifier and information on a
corresponding QoS parameter of the PDN connec-
tion to a base station.

[0081] Here, the first transmitting module 701 can be
further configured to transmit the CN flow identifier and
the information on the corresponding uplink data flow
characteristic of the PDN connection to the CN gateway.

Embodiment 7

[0082] AsshowninFig.8,Embodiment7 ofthe present
disclosure provides an apparatus for control of QoS. The
apparatus is applied in a CN gateway and includes:

an information receiving and processing module 801
configured to create, after receiving a CN flow iden-
tifier and information on a corresponding downlink
data flow characteristic of a PDN connection as
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transmitted from a CN control network element, a
mapping relation between the CN flow identifier and
the corresponding downlink data flow characteristic;
and

a data transmitting module 802 configured to trans-
mit data packets to a user terminal, among which a
data packet satisfying the downlink data flow char-
acteristic carries the CN flow identifier corresponding
to the downlink data flow characteristic.

[0083] Here, the information receiving and processing
module 801 can be further configured to: create, after
receiving the CN flow identifier and information on a cor-
responding uplink data flow characteristic of the PDN
connection as transmitted from the CN control network
element, a mapping relation between the CN flow iden-
tifier and the corresponding uplink data flow characteris-
tic.

[0084] Here, the apparatus can further includes a data
forwarding module 803 configured to apply, after receiv-
ing a data packet carrying a CN flow identifier from the
user terminal, a bearer verification to the data packet
based on the mapping relation between the CN flow iden-
tifier and the corresponding uplink data flow characteris-
tic, and forward the data packet when the verification
succeeds.

Embodiment 8

[0085] AsshowninFig.9,Embodiment8 ofthe present
disclosure provides an apparatus for control of QoS. The
apparatus is applied in a user terminal and includes:

a first information receiving and processing module
901 configured to create, after receiving a CN flow
identifier and information on a corresponding radio
bearer of a PDN connection as transmitted from a
base station, a mapping relation between the CN
flow identifier and the corresponding radio bearer;
a second information receiving and processing mod-
ule 902 configured to create, after receiving the CN
flow identifier and information on a corresponding
uplink data flow characteristic of the PDN connection
as transmitted from a CN gateway, a mapping rela-
tion between the CN flow identifier and the corre-
sponding uplink data flow characteristic; and

a data transmitting module 903 configured to trans-
mit data packets, among which a data packet satis-
fying the uplink data flow characteristic carries the
CN flow identifier corresponding to the uplink data
flow characteristic.

[0086] Here, the first information receiving and
processing module 901 can be further configured to:

save, after receiving a mapping relation between a
new radio bearer or an existing radio bearer and a
new CN flow identifier as transmitted from the base
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station, the mapping relation between the new CN
flow identifier and the corresponding radio bearer; or
release, after receiving information on a CN flow
identifier to be released as transmitted from the base
station, a mapping relation between the CN flow
identifier to be released and a corresponding radio
bearer; or

update, after receiving an updated mapping relation
between the CN flow identifier to be released and
the radio bearer as transmitted from the base station,
a saved mapping relation between the CN flow iden-
tifier and the corresponding radio bearer.

Embodiment 9

[0087] The method according to Embodiment 1 of the
present disclosure can be implemented in an electronic
device such as a base station. The method according to
Embodiment 2 of the present disclosure can be imple-
mented in an electronic device such as a CN control net-
work element. The method according to Embodiment 3
of the present disclosure can be implemented in an elec-
tronic device such as a CN gateway. The method accord-
ing to Embodiment 4 of the present disclosure can be
implemented in an electronic device such as a user ter-
minal.

[0088] As shown in Fig. 10, an electronic device 10
may include one or more (only one is shown) processors
102 (which can include, but not limited to, processing
devices such as a microprocessor (e.g., Micro Controller
Unit, or MCU) or a programmable logic device (e.g., Field
Programmable Gate Array, or FPGA)), a memory 104
for storing data, and a transmission module 106 for pro-
viding communication functions. It can be appreciated
by those skilled in the art that the structure shown in Fig.
10 is illustrative only and the structure of the above elec-
tronic device is not limited to this. For example, the elec-
tronic device 10 may include more or less components
than those shown in Fig. 10, or have a different configu-
ration than the one shown in Fig. 10.

[0089] The memory 104 can store software programs
and modules for application software, e.g., program in-
structions/module corresponding to the methods for con-
trol of QoS according to the embodiments of the present
disclosure. The processor 102 executes the software
programs and modules stored in the memory 104 to ex-
ecute various functional applications and data process-
ing, i.e., to perform the above methods. The memory 104
may include a cache or a non-volatile memory, such as
one or more magnetic storage devices, flash memories,
or non-volatile solid-state memories. In some instances,
the memory 104 can further include a memory that is
remote from the processor 102 and connected to the
electronic device 10 via a network. Examples of such
network include, but not limited to, Internet, intranet, Lo-
cal Area Network (LAN), mobile communication network,
or any combination thereof. The transmission module
106 provides communication functions, e.g., transmitting
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data to the processor 102 and/or a peer device.
Embodiment 10

[0090] Embodiment 10 of the present disclosure pro-
vides a computer readable storage medium. The com-
puter readable storage medium stores computer execut-
able instructions which, when executed by a processor,
perform the above methods for control of QoS.

Example 1

[0091] AsshowninFig.11,ina4Gsystem,aUE makes
aPDN connection establishmentrequest. In this process,
a new data transmission channel is established. Here,
an SGW and a PGW serve as CN gateways and an MME
servers as a CN control network element. A QoS control
method includes the following steps.

[0092] At step 201, an RRC connection is established
between a UE and a base station. In this process, a sig-
naling connection is established between the UE and the
base station over an air interface for subsequent infor-
mation exchanges between them.

[0093] Atstep202,the UE transmits a PDN connection
establishment request to an MME (mobility management
function) via the RRC connection. The message carries
a temporary identifier of the UE and information on a
session, e.g., an APN and a session type (IPv4, IPv6,
IPv4v6, or non-IP). The base station adds information on
a current cell of the UE to the message before transmit-
ting it to the MME.

[0094] At step 203, the MME verifies a subscription,
i.e., determining whether the APN and session type re-
quested by the UE has been subscribed. If the verification
succeeds, a PGW and an SGW are selected based on
the information on the current cell of the UE, the infor-
mation on the APN and so on.

[0095] At step 204, the MME assigns a CN flow iden-
tifier and transmits to the selected SGW a session setup
request carrying the requested APN, the session type
and the CN flow identifier.

[0096] Atstep 205, the SGW assigns a tunnel identifier
corresponding to the UE for identifying a tunnel between
the SGW and the PGW, and transmits to the PGW a
session setup request carrying the APN information, the
session type, the tunnel identifier and the CN flow iden-
tifier.

[0097] Atstep206, upon receivingthe sessionrequest,
the PGW transmits to a PCRF entity a session setup
request, requesting for a QoS policy.

[0098] Atstep207,the PCRF determines QoS param-
eters for a default bearer of the PDN connection the UE
requested to establish based on a user subscription and
a network configuration associated with the APN, and
transmits the QoS parameters to the PGW in a session
setup response. The QoS parameters include a CQl, an
ARP, a UE-AMBR and an APN-AMBR as described
above. The CN flow identifier uniquely identifies the set
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of QoS parameters within a UE context. The PCRF fur-
ther transmits uplink/downlink data flow characteristic in-
formation bound to the bearer to the PGW. The up-
link/downlink data flow characteristic information can be
a quintuple indicating source and destination addresses
and port numbers of the data flow and a protocol number,
or an application identifier.

[0099] At step 208, the PGW may also assign an IP
address to the UE based on the session type information.
The PGW assigns a tunnel identifier corresponding to
the UE for identifying a tunnel corresponding to each UE
between the SGW and the PGW. The PGW returns the
CN flow identifier, the QoS parameters, the uplink data
flow characteristic information, the tunnel identifier as-
signed by the PGW and optionally the IP address of the
UE to the SGW in a session setup response. In this way,
a UE tunnel can be established between the SGW and
the PGW, for transmission of UP data.

[0100] At step 209, the SGW returns a session setup
response to the MME, including the received CN flow
identifier, QoS parameters and uplink data flow charac-
teristic information, the tunnel identifier assigned by the
SGW and optionally the IP address of the UE.

[0101] Atstep 210, the MME transmits to the base sta-
tion an initial UE context setup request carrying the CN
flow identifier and the corresponding QoS parameters
(including information such as CQl, ARP and UE-AMBR).
The CN flow identifier uniquely identifies the above QoS
parameters within the UE context.

[0102] Atstep 211, the base station saves the CN flow
identifier and the corresponding QoS parameters. If the
base station has an existing radio bearer that can satisfy
the QoS parameters, it decides to utilize the existing bear-
er. In this case, the base station transmits an RRC recon-
figuration message to the UE, transmitting mapping in-
formation between the selected bearer and the CN flow
identifier to the UE. If the base station finds no bearer
satisfy the QoS parameters, it decides to establish a new
radio bearer. In this case, the base station initiates an
RRC reconfiguration procedure with the UE to establish
a new radio bearer between the UE and the base station
and transmits mapping information between the estab-
lished new radio bearer and the CN flow identifier to the
UE.

[0103] At step 212, the UE saves the mapping infor-
mation between the radio bearer and the CN flow iden-
tifier and returns an RRC reconfiguration response to the
base station.

[0104] At step 213, the base station assigns a tunnel
identifier which uniquely identifies the UE and identifies
a tunnel corresponding to each UE between the base
station and the SGW, and then transmits an initial UE
context setup response to the MME.

[0105] Atstep214,the MME transmits a bearer update
request to the SGW, transmitting the tunnel identifier as-
signed by the base station to the SGW.

[0106] At step 215, the SGW returns a bearer update
response to the MME. In this way, a UE tunnel can be
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established between the base station and the SGW, for
transmission of UP data.

[0107] Atstep 216, the MME returns to the UE a PDN
connection establishment response carrying the CN flow
identifier, the uplink data flow characteristic information
and optionally the IP address of the UE. The UE saves
the received information.

Example 2

[0108] When a UE transmits uplink data packets,a CN
flow identifier is carried in each data packet to a base
station. The base station transmits the data packets
along with the corresponding CN flow identifier to a CN
gateway via a tunnel.

[0109] When the CN gateway transmits downlink data,
the CN flow identifier is carried in each data packet to
the base station via the tunnel. The base station deter-
mines a corresponding radio bearer based on the CN
flow identifier and then transmits the data packets to the
UE over the radio bearer.

[0110] As shown in Fig. 12, a process of transmitting
an uplink data packet includes the following steps.
[0111] At step 301, when a UE needs to transmit an
uplink data packet, it determines a CN flow identifier cor-
responding to the data packet based on obtained uplink
data flow characteristic information, and then determines
a radio bearer to be used for transmission based on the
CN flow identifier.

[0112] At step 302, the UE adds the CN flow identifier
to each uplink data packet and then transmits it to the
base station over the selected radio bearer.

[0113] Atstep 303, the base station forwards the uplink
data packet with the CN flow identifier to a PGW.
[0114] At step 304, the PGW verifies the received up-
link data based on the CN flow identifier and the uplink
data flow characteristic information, so as to check
whether the UE has transmitted the data over the correct
QoS channel, and forwards the uplink data to an external
network when the verification succeeds.

[0115] As shown in Fig. 13, a process of transmitting
a downlink data packet includes the following steps.
[0116] At step 401, upon receiving downlink data, a
PGW determines a corresponding CN flow identifier
based on downlink data flow characteristic information.
[0117] At step 402, the gateway includes the CN flow
identifier in each downlink data packet and transmits the
downlink data packet and the CN flow identifier via a UP
tunnel between the PGW and an SGW and between the
SGW and a base station.

[0118] At step 403, the base station determines a UE
context based on an identifier of the UP tunnel and then
determines aradio bearer based on the CN flow identifier
carried in the data packet and information in the UE con-
text.

[0119] Atstep 404, the base station transmits the data
packet to the UE over the radio bearer, with or without
the CN flow identifier.
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[0120] At step 405, the UE transmits the received data
to an application. If the data packet carries the CN flow
identifier, the UE needs to release it before transmitting
the data packet to the application.

Example 3

[0121] AsshowninFig. 14,in a communication system
where a session management function and a mobility
management function are separate, a UE initiates a ses-
sion connection establishment request procedure. In this
procedure, a new data transmission channel is estab-
lished. Here, the session management function and a
PGW serve as CN gateways and the mobility manage-
ment function serves as a CN control network element.
A QoS control method includes the following steps.
[0122] At step 501, anRRC connection is established
between a UE and a base station. In this process, a sig-
naling connection is established between the UE and the
base station over an air interface for subsequent infor-
mation exchanges between them.

[0123] At step 502, the UE transmits a session setup
request to a mobility management function via the RRC
connection. The message carries a temporary identifier
of the UE and information on a session, e.g., an APN and
a session type (IPv4, IPv6, IPv4v6, or non-IP). The base
station adds information on a current cell of the UE to the
message before transmitting it to the mobility manage-
ment function.

[0124] At step 503, the mobility management function
verifies a subscription, i.e., determining whether the APN
and session type requested by the UE has been sub-
scribed. If the verification succeeds, a session manage-
ment function is selected.

[0125] At step 504, the mobility management function
transmits to the selected session management function
a session setup request carrying information including
the requested APN and the session type.

[0126] At step 505, the mobility management function
assigns a CN flow identifier, selects a PGW based on
the APN, and assigns a tunnel identifier corresponding
to the UE. The mobility management function transmits
to the selected PGW a session setup request carrying
the APN information, the session type, the tunnel identi-
fier and the CN flow identifier.

[0127] Atstep 506, uponreceiving the session request,
the PGW transmits to a PCRF entity a session setup
request.

[0128] Atstep 507, the PCRF determines default QoS
parameters of the PDN connection the UE requested to
establish based on a user subscription and a network
configuration associated with the APN, and transmits the
QoS parameters to the PGW in a session setup re-
sponse. The QoS parameters include a CQl, an ARP, a
UE-AMBR and an APN-AMBR as described above. The
CN flow identifier uniquely identifies the set of QoS pa-
rameters. The PCRF further transmits default uplink data
flow characteristic information and downlink data flow
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characteristic information to the PGW. The uplink/down-
link data flow characteristic information can be a quintu-
ple indicating source and destination addresses and port
numbers of the data flow and a protocol number, or an
application identifier.

[0129] At step 508, the PGW may also assign an IP
address to the UE based on the session type information.
The PGW assigns a tunnel identifier corresponding to
the UE. The PGW returns the CN flow identifier, the QoS
parameters, the uplink data flow characteristic informa-
tion, the tunnel identifier and optionally the IP address of
the UE to the session management function in a session
setup response. In this way, a UE tunnel can be estab-
lished between the session management function and
the PGW, for transmission of UP data.

[0130] At step 509, the session management function
transmits to the base station an initial UE context setup
request carrying the CN flow identifier and the corre-
sponding QoS parameters (including information such
as CQIl, ARP and UE-AMBR). The CN flow identifier
uniquely identifies the above QoS parameters within the
UE context.

[0131] Atstep 510, the base station saves the CN flow
identifier and the corresponding QoS parameters. If the
base station has an existing radio bearer that can satisfy
the QoS parameters, it decides to utilize the existing bear-
er. In this case, the base station transmits an RRC recon-
figuration message to the UE, transmitting mapping in-
formation between the selected bearer and the CN flow
identifier to the UE. If the base station finds no bearer
satisfy the QoS parameters, it decides to establish a new
radio bearer. In this case, the base station initiates an
RRC reconfiguration procedure with the UE to establish
a new radio bearer between the UE and the base station
and transmits mapping information between the estab-
lished new radio bearer and the CN flow identifier to the
UE.

[0132] At step 511, the UE saves the mapping infor-
mation between the radio bearer and the CN flow iden-
tifier and returns an RRC reconfiguration response to the
base station.

[0133] At step 512, the base station assigns a tunnel
identifier which uniquely identifies the UE, and then trans-
mits an initial UE context setup response to the session
management function.

[0134] At step 513, the session management function
returns to the mobility management function a bearer up-
date response containing the received QoS parameters,
the CN flow identifier, the uplink data flow characteristic
information and optionally the IP address of the UE.
[0135] At step 514, the mobility management function
returns to the UE a PDN connection establishment re-
sponse carrying the CN flow identifier, the uplink data
flow characteristic information and optionally the IP ad-
dress of the UE. The UE saves the received information.
[0136] With the above process, the PGW maintains a
binding relation between the uplink and downlink data
flow characteristic information and the CN flow identifier,
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the base station maintains a binding relation between the
CN flow identifier and the radio bearer, and the UE main-
tains a binding relation between the uplink data flow char-
acteristic information and the CN flow identifier and a
binding relation between the CN flow identifier and the
radio bearer.

Example 4

[0137] As shown in Fig. 15, a PGW decides to initiate
addition of a CN flow identifier. Here, a session manage-
ment function serves as a CN control network element.
The session management function and the PGW serve
as CN gateways. The following steps are involved.
[0138] Atstep601,the PGW decides to add anew CN
flow identifier based on a UE’s request, a service request
or a local terminal of an operator, e.g., in order to add a
new data flow However, QoS parameters for an old CN
flow identifier cannot satisfy the QoS requirement of the
data flow. In this case, it is required to request a new CN
flow identifier. The PGW determines uplink/downlink
characteristic information corresponding to the data flow
and the corresponding QoS parameters, e.g., QCI, ARP,
GBR and MBR.

[0139] At step 602, the PGW transmits to the session
management function an updated session information
request containing an indication of the new data flow, the
characteristic information of the new uplink data flow and
the QoS parameters corresponding to the new data flow.
[0140] At step 603, the session management function
assigns a new CN flow identifier based on the received
request, and then transmits to a base station an updated
UE context establishment request carrying the new CN
flow identifier and the corresponding QoS parameters.
[0141] At step 604, for the new CN flow identifier, the
base station saves the new CN flow identifier and the
corresponding QoS parameters. If the base station has
an existing radio bearer that can satisfy the QoS param-
eters, it decides to utilize the existing bearer. In this case,
the base station transmits an RRC reconfiguration mes-
sage to the UE, transmitting mapping information be-
tween the selected bearer and the CN flow identifier to
the UE. If the base station finds no bearer satisfy the QoS
parameters, it decides to establish a new radio bearer.
In this case, the base station initiates an RRC reconfig-
uration procedure with the UE to establish a new radio
bearer between the UE and the base station and trans-
mits mapping information between the established new
radio bearer and the CN flow identifier to the UE.
[0142] At step 605, the UE updates the mapping infor-
mation between the CN flow identifier and the radio bear-
er, and returns an RRC reconfiguration response to the
base station.

[0143] At step 606, the base station transmits an up-
dated UE context establishment response to the session
management function.

[0144] At step 607, the session management function
transmits a binding relation between the uplink data flow
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characteristic information and the new CN flow identifier
to the UE in a NAS message.

[0145] At step 608, the UE saves the uplink data flow
characteristic information and the new CN flow identifier,
and returns a response message to the session man-
agement function.

[0146] At step 609, the session management function
returns updated session information to the PGW. If the
session management function has assigned the new CN
flow identifier, it returns the CN flow identifier to the PGW,
such that the PGW can update the binding relation be-
tween the CN flow identifier and the data flow character-
istic information. When the PGW receives downlink data
of the data flow, it transmits the data packets along with
the new CN flow identifier to the base station via a tunnel.

Example 5

[0147] As shown in Fig. 16, a PGW decides to initiate
deletion of a CN flow identifier. The following steps are
involved.

[0148] Atstep 701, the PGW decides to release a CN
flow identifier based on a UE’s request, a service request
or a local terminal of an operator. For example, when all
data flows on a particular CN flow identifier have been
released, the CN flow identifier needs to be released too.
[0149] At step 702, the PGW transmits to a session
management function an updated session information
request containing an indication of deletion of the data
flows and the CN flow identifier to be released.

[0150] At step 703, the session management function
transmits to a base station an updated UE context es-
tablishment request based on the received request, re-
questing to release the CN flow identifier information in
the base station.

[0151] Atstep 704, the base station releases a binding
relation between the CN flow identifier and a radio bearer.
Ifthe base station also decides to release the radio bearer
corresponding to the CN flow identifier, it releases the
radio bearer using an RRC reconfiguration procedure.
[0152] At step 705, the UE releases the radio bearer
and returns an RRC reconfiguration response message
to the base station.

[0153] At step 706, the base station transmits an up-
dated UE context establishment response to the session
management function.

[0154] At step 707, the session management function
notifies the UE to release the CN flow identifier via a NAS
message.

[0155] Atstep 708, the UE release all binding informa-
tion corresponding to the CN flow identifier, including
binding information between an uplink data flow identifier
and the radio bearer, and returns a response to the ses-
sion management function.

[0156] It is to be noted that the transmissions in the
above steps 703 and 703 can be performed at the same
time.

[0157] Atstep 709, the session management function
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returns updated session information to the PGW.
Example 6

[0158] As shown in Fig. 17, a PGW decides to initiate
update of QoS parameters of a CN flow identifier or an
uplink/downlink flow identifier. The following steps are
involved.

[0159] At step 801, the PGW decides to update QoS
parameters corresponding to a CN flow identifier or to
add or release data flow characteristic information bound
to a CN flow identifier, based on a UE’s request, a service
request or a local terminal of an operator. The PGW de-
termines new data flow characteristic information corre-
sponding to the CN flow identifier and new corresponding
QoS parameters, e.g., QCIl, ARP, GBR and MBR.
[0160] At step 802, the PGW transmits to a session
management function an updated session information
request containing the CN flow identifier, the new uplink
data flow characteristic information and the new QoS pa-
rameters.

[0161] At step 803, the session management function
updates the QoS parameters corresponding to the CN
flow identifier based on the received request, and then
transmits to a base station an updated UE context es-
tablishment request carrying the CN flow identifier and
the new QoS parameters.

[0162] At step 804, the base station saves the new
QoS parameters corresponding to the CN flow identifier.
The base station may decide to change nothing, establish
a new radio bearer, release a radio bearer or modify an
existing radio bearer.

[0163] If the base station determines that it has an ex-
isting radio bearer that can satisfy the new QoS param-
eters, it decides to utilize the existing bearer.

[0164] If the base station determines that the existing
radio bearer cannot satisfy the QoS parameters and can-
not be modified, it decides to establish a new radio bear-
er. In this case, the base station initiates an RRC recon-
figuration procedure with the UE to establish a new radio
bearer between the UE and the base station and trans-
mits mapping information between the established new
radio bearer and the CN flow identifier to the UE.
[0165] If the base station determines that the existing
radio bearer cannot satisfy the QoS parameters but can
be modified, it decides to modify the radio bearer. In this
case, the base station initiates an RRC reconfiguration
procedure with the UE to modify the radio bearer between
the UE and the base station so as to satisfy the new QoS
requirement.

[0166] After modifying the radio bearer, the base sta-
tion releases the old radio bearer if it is not bound to any
CN flow identifier.

[0167] At step 805, the UE updates the mapping infor-
mation between the CN flow identifier and the radio bear-
er, and returns an RRC reconfiguration response to the
base station.

[0168] At step 806, the base station transmits an up-
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dated UE context establishment response to the session
management function.

[0169] At step 807, the session management function
transmits a binding relation between the new uplink data
flow characteristic information and the CN flow identifier
to the UE in a NAS message.

[0170] At step 808, the UE saves the uplink data flow
identifier and the CN flow identifier information, and re-
turns a response to the session management function.
[0171] At step 809, the session management function
returns updated session information to the PGW.
[0172] In the embodiment of the present disclosure,
the base stationis responsible for establishment, deletion
and management of the radio bearer. There can be a
multiple-to-one mapping between the CN flow identifiers
and the radio bearer. The CN flow identifier may corre-
spond to one data flow, so as to achieve control of each
flow at the radio side. The CN flow identifier may corre-
spond to an aggregation of multiple data flows, so as to
achieve aggregated control of the multiple data flows at
the radio side.

[0173] Inthe above embodiment, the types of QoS pa-
rameters are not limited to the QoS parameters in 4G.
Rather, any QoS parameters can be used, e.g., informa-
tion such as direct transmission packet loss rate, delay
requirement, and the like.

[0174] In the above process, a PDN connection data
channel is established from a UE to a PGW. The channel
is characterized in that multiple CN flow identifiers can
be mapped to one radio bearer and that the base station
can decide whether to utilize the existing radio bearer or
to establish a new radio bearer. With these characteris-
tics, the problem described in the background section
that in the 4G network architecture a radio bearer cannot
be shared across PDN connections and the base station
cannot autonomously decide whether to establish a radio
bearer or not can be solved.

[0175] It can be appreciated by those skilled in the art
that all or part of the steps in the above methods can be
implemented by hardware (e.g., a processor) following
instructions of a program. The program can be stored in
a computer readable storage medium, such as a Read
Only Memory (ROM), a magnetic disk or an optical disc.
Optionally, all or part of the steps in the above embodi-
ments can be implemented by one or more integrated
circuits. Accordingly, the respective modules/units in the
above embodiments can be implemented in hardware,
e.g., when the respective functions are implemented by
integrated circuits, or in software functional modules,
e.g., when the respective functions are implemented by
a processor executing program instructions stored in a
memory. The present disclosure is not limited to any spe-
cific form of combination of hardware and software.
[0176] It is to be noted here that there can be more
other embodiments of the present disclosure. Various
alternatives and variants can be made to the present dis-
closure by those skilled in the art without departing from
the spirit and essence of the present disclosure. These
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alternatives and variants are to be encompassed by the
scope of the present disclosure, which is defined by the
claims as attached.

Industrial Applicability

[0177] With the solutions according to the embodi-
ments of the present disclosure, a base station receives
a CN flow identifier and information on a corresponding
QoS parameter of a Packet Data Network (PDN) con-
nection as transmitted from a CN control network element
and creates a mapping relation between the CN flow
identifier and the corresponding QoS parameter. The
base station determines whether aradio bearer satisfying
a requirement of the QoS parameter exists between a
user terminal and the base station and, if so, utilizes the
existing radio bearer satisfying the requirement of the
QoS parameter, or otherwise establishes a new radio
bearer between the user terminal and the base station.
The base station transmits a mapping relation between
the existing radio bearer or the new radio bearer and the
CN flow identifier to the user terminal. With the present
disclosure, a radio bearer can be shared across PDN
connections. The base station can autonomously decide
whether to establish a radio bearer. In this way, the ac-
curacy of QoS control can be improved and resources
over the air interface can be saved.

[0178] The following items are preferred embodi-
ments:

1. A method applied in a base station for control of
Quality of Service (QoS), comprising:

receiving a Core Network (CN) flow identifier
and information on a corresponding QoS param-
eter of a Packet Data Network (PDN) connection
as transmitted from a CN control network ele-
ment and creating a mapping relation between
the CN flow identifier and the corresponding
QoS parameter; and

utilizing, after determining based on the re-
ceived information on the QoS parameter of the
PDN connection that a radio bearer satisfying a
requirement of the QoS parameter exists be-
tween a user terminal and the base station, the
existing radio bearer satisfying the requirement
of the QoS parameter, creating a mapping rela-
tion between the existing radio bearer and the
CN flow identifier of the PDN connection and
transmitting information on the mapping relation
to the user terminal.

2. The method of item 1, further comprising:

establishing a new radio bearer between the user
terminal and the base station after determining
based on the received information on the QoS pa-
rameter of the PDN connection that no radio bearer
satisfying the requirement of the QoS parameter ex-
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ists between the user terminal and the base station,
creating a mapping relation between the established
new radio bearer and the CN flow identifier of the
PDN connection and transmitting information on the
mapping relation to the user terminal.

3. The method of item 1 or 2, further comprising:

verifying, after receiving an uplink data packet
carrying a CN flow identifier from the user ter-
minal over a radio bearer, a binding relation be-
tween the CN flow identifier and the radio bearer,
and transmitting the data packet to a CN gate-
way when the binding relation is successfully
verified; and

determining, after receiving a downlink data
packet carrying a CN flow identifier from the CN
gateway, a radio bearer corresponding to the
user terminal based on the CN flow identifier,
and transmitting the data packet to the user ter-
minal over the determined radio bearer.

4. The method of item 1 or 2, further comprising:

creating, after receiving a new CN flow identifier
and information on a corresponding QoS param-
eter as transmitted from the CN control network
element, a mapping relation between the new
CN flow identifier and the corresponding QoS
parameter;

determining whether a radio bearer satisfying a
requirement of the QoS parameter exists be-
tween the user terminal and the base station
and, if so, utilizing the existing radio bearer sat-
isfying the requirement of the QoS parameter
and creating a mapping relation between the ex-
isting radio bearer and the new CN flow identi-
fier; or otherwise establishing anewradio bearer
between the user terminal and the base station
and creating a mapping relation between the
new radio bearer and the new CN flow identifier;
and

transmitting information on the mapping relation
between the existing radio bearer or the new
radio bearer and the new CN flow identifier to
the user terminal.

5. The method of item 1 or 2, further comprising:

determining, after receiving informationon a CN
flow identifier to be released as transmitted from
the CN control network element, a radio bearer
corresponding to the CN flow identifier to be re-
leased and releasing a mapping relation be-
tween the CN flow identifier to be released and
the corresponding radio bearer; and
transmitting information on the CN flow identifier
to be released to the user terminal.
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6. The method of item 1 or 2, further comprising:

creating, after receiving the CN flow identifier
and information on a corresponding new QoS
parameter, a mapping relation between the CN
flow identifier and the new QoS parameter;
continuing to utilize the existing radio bearer
when the radio bearer to which the CN flow iden-
tifier is mapped satisfies a requirement of the
new QoS parameter; or

utilizing, when the radio bearer to which the CN
flow identifier is mapped does not satisfy the re-
quirement of the new QoS parameter and an-
other radio bearer satisfying the requirement of
the new QoS parameter exists between the user
terminal and the base station, the other radio
bearer, modifying the mapping relation between
the CN flow identifier and the radio bearer and
transmitting information on the modified map-
ping relation between the CN flow identifier and
the radio bearer to the user terminal; or
establishing a new radio bearer between the us-
er terminal and the base station when the radio
bearer to which the CN flow identifier is mapped
does not satisfy the requirement of the new QoS
parameter and no radio bearer satisfying the re-
quirement of the new QoS parameter exists be-
tween the user terminal and the base station,
modifying the mapping relation between the CN
flow identifier and the radio bearer and transmit-
ting information on the modified mapping rela-
tion between the CN flow identifier and the radio
bearer to the user terminal.

7. The method of item 6, further comprising:
releasing, when the existing radio bearer is not
mapped to any CN flow identifier, the radio bearer
and notifying the user terminal to release the radio
bearer.

8. The method of item 1 or 2, wherein said receiving
the CN flow identifier and the information on the cor-
responding QoS parameter of the PDN connection
as transmitted from the CN control network element
comprises:

receiving an initial UE context setup request mes-
sage as transmitted from the CN control network el-
ement and acquiring the CN flow identifier and the
information on the corresponding QoS parameter of
the PDN connection from the initial UE context setup
request message.

9. The method of item 1 or 2, wherein said transmit-
ting the information on the mapping relation between
the existing radio bearer or the new radio bearer and
the new CN flow identifier of the PDN connection to
the user terminal comprises:

transmitting to the user terminal a Radio Resource



33 EP 4 336 894 A2 34

Control (RRC) reconfiguration request message car-
rying the information on the mapping relation be-
tween the existing radio bearer or the new radio bear-
er and the new CN flow identifier of the PDN con-
nection.

10. Amethod applied in a Core Network (CN) control
network element for control of Quality of Service
(QoS), comprising:

transmitting a Core Network (CN) flow identifier
and information on a corresponding uplink data
flow characteristic of a Packet Data Network
(PDN) connection to a user terminal and trans-
mitting the CN flow identifier and information on
a corresponding downlink data flow character-
isticofthe PDN connectiontoa CN gateway; and
transmitting the CN flow identifier and informa-
tion on a corresponding QoS parameter of the
PDN connection to a base station.

11. The method of item 10, comprising:
transmitting the CN flow identifier and the information
on the corresponding uplink data flow characteristic
of the PDN connection to the CN gateway.

12. A method applied in a Core Network (CN) gate-
way for control of Quality of Service (QoS), compris-

ing:

creating, after receiving a Core Network (CN)
flow identifier and information on a correspond-
ing downlink data flow characteristic of a Packet
Data Network (PDN) connection as transmitted
from a CN control network element, a mapping
relation between the CN flow identifier and the
corresponding downlink data flow characteris-
tic; and

transmitting data packets to a user terminal,
among which a data packet satisfying the down-
link data flow characteristic carries the CN flow
identifier corresponding to the downlink data
flow characteristic.

13. The method of item 12, further comprising:
creating, after receiving the CN flow identifier and
information on a corresponding uplink data flow char-
acteristic of the PDN connection as transmitted from
the CN control network element, a mapping relation
between the CN flow identifier and the corresponding
uplink data flow characteristic.

14. The method of item 13, further comprising:

applying, after receiving a data packet carryinga CN
flow identifier from the user terminal, a bearer veri-
fication to the data packet based on the mapping
relation between the CN flow identifier and the cor-
responding uplink data flow characteristic, and for-
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warding the data packet when the verification suc-
ceeds.

15. A method applied in a user terminal for control
of Quality of Service (QoS), comprising:

creating, after receiving a Core Network (CN)
flow identifier and information on a correspond-
ing radio bearer of a Packet Data Network (PDN)
connection as transmitted from a base station,
a mapping relation between the CN flow identi-
fier and the corresponding radio bearer;
creating, after receiving the CN flow identifier
and information on a corresponding uplink data
flow characteristic of the PDN connection as
transmitted from a CN gateway, a mapping re-
lation between the CN flow identifier and the cor-
responding uplink data flow characteristic; and
transmitting data packets, among which a data
packet satisfying the uplink data flow character-
istic carries the CN flow identifier corresponding
to the uplink data flow characteristic.

16. The method of item 15, further comprising:

saving, after receiving a mapping relation be-
tween a new radio bearer or an existing radio
bearer and a new CN flow identifier as transmit-
ted from the base station, the mapping relation
between the new CN flow identifier and the cor-
responding radio bearer; or

releasing, after receiving information on a CN
flow identifier to be released as transmitted from
the base station, a mapping relation between
the CN flow identifier to be released and a cor-
responding radio bearer; or

updating, after receiving an updated mapping
relation between the CN flow identifier to be re-
leased and the radio bearer as transmitted from
the base station, a saved mapping relation be-
tween the CN flow identifier and the correspond-
ing radio bearer.

17. An apparatus applied in a base station for control
of Quality of Service (QoS), comprising:

an information receiving and processing module
configured to receive a Core Network (CN) flow
identifier and information on a corresponding
QoS parameter of a Packet Data Network (PDN)
connection as transmitted from a CN control net-
work element and create a mapping relation be-
tween the CN flow identifier and the correspond-
ing QoS parameter; and

a radio bearer processing module configured to
utilize, after determining based on the received
information on the QoS parameter of the PDN
connection that a radio bearer satisfying a re-
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quirement of the QoS parameter exists between
auser terminal and the base station, the existing
radio bearer satisfying the requirement of the
QoS parameter, create a mapping relation be-
tween the existing radio bearer and the CN flow
identifier of the PDN connection and transmit
information on the mapping relation to the user
terminal.

18. The apparatus ofitem 17, wherein the radio bear-
er processing module is further configured to:
establish a new radio bearer between the user ter-
minal and the base station after determining based
on the received information on the QoS parameter
ofthe PDN connection that no radio bearer satisfying
the requirement of the QoS parameter exists be-
tween the user terminal and the base station, create
a mapping relation between the established new ra-
dio bearer and the CN flow identifier of the PDN con-
nection and transmit information on the mapping re-
lation to the user terminal.

19. The apparatus of item 17 or 18, further compris-
ing:

a data forwarding module configured to

verify, after receiving an uplink data packet car-
rying a CN flow identifier from the user terminal
over a radio bearer, a binding relation between
the CN flow identifier and the radio bearer, and
transmit the data packet to a CN gateway when
the binding relation is successfully verified; and
determine, after receiving a downlink data pack-
etcarrying a CN flow identifier from the CN gate-
way, a radio bearer corresponding to the user
terminal based on the CN flow identifier, and
transmitthe data packetto the userterminal over
the determined radio bearer.

20. The apparatus of item 17 or 18, wherein

the information receiving and processing mod-
ule is further configured to create, after receiving
a new CN flow identifier and information on a
corresponding QoS parameter as transmitted
from the CN control network element, a mapping
relation between the new CN flow identifier and
the corresponding QoS parameter and notify the
radio bearer processing module to operate ac-
cordingly, and

the radio bearer processing module is further
configured to determine whether a radio bearer
satisfying a requirement of the QoS parameter
exists between the user terminal and the base
station and, if so, utilize the existing radio bearer
satisfying the requirement of the QoS parameter
and create a mapping relation between the ex-
isting radio bearer and the new CN flow identi-
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fier; or otherwise establish a new radio bearer
between the user terminal and the base station
and create a mapping relation between the new
radio bearer and the new CN flow identifier; and
transmitinformation on the mapping relation be-
tween the existing radio bearer or the new radio
bearer and the new CN flow identifier to the user
terminal.

21. The apparatus of item 17 or 18, wherein

the information receiving and processing mod-
ule is further configured to determine, after re-
ceiving information on a CN flow identifier to be
released as transmitted from the CN control net-
work element, a radio bearer corresponding to
the CN flow identifier to be released, release a
mapping relation between the CN flow identifier
to be released and the corresponding radio
bearer and notify the radio bearer processing
module to operate accordingly, and

the radio bearer processing module is further
configured to transmit information on the CN
flow identifier to be released to the user terminal.

22. The apparatus of item 17 or 18, wherein

the information receiving and processing mod-
uleis further configured to create, after receiving
the CN flow identifier and information on a cor-
responding new QoS parameter, a mapping re-
lation between the CN flow identifier and the new
QoS parameter and notify the radio bearer
processing module to operate accordingly, and
the radio bearer processing module is further
configured to:

continue to utilize the existing radio bearer
when the radio bearer to which the CN flow
identifier is mapped satisfies a requirement
of the new QoS parameter; or

utilize, when the radio bearer to which the
CN flow identifier is mapped does not satisfy
the requirement of the new QoS parameter
and another radio bearer satisfying the re-
quirement of the new QoS parameter exists
between the user terminal and the base sta-
tion, the other radio bearer, modify the map-
ping relation between the CN flow identifier
and the radio bearer and transmit informa-
tion on the modified mapping relation be-
tween the CN flow identifier and the radio
bearer to the user terminal; or

establish a new radio bearer between the
user terminal and the base station when the
radio bearer to which the CN flow identifier
is mapped does not satisfy the requirement
of the new QoS parameter and no radio
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bearer satisfying the requirement of the new
QoS parameter exists between the user ter-
minal and the base station, modify the map-
ping relation between the CN flow identifier
and the radio bearer and transmit informa-
tion on the modified mapping relation be-
tween the CN flow identifier and the radio
bearer to the user terminal.

23. The apparatus of item 22, wherein the radio bear-
er processing module is further configured to:
release, when the existing radio bearer is not
mapped to any CN flow identifier, the radio bearer
and notify the user terminal to release the radio bear-
er.

24. The apparatus of item 17 or 18, wherein the in-
formation receiving and processing module is con-
figured to receive the CN flow identifier and the in-
formation on the corresponding QoS parameter of
the PDN connection as transmitted from the CN con-
trol network element by:

receiving an initial UE context setup request mes-
sage as transmitted from the CN control network el-
ement and acquiring the CN flow identifier and the
information on the corresponding QoS parameter of
the PDN connection from the initial UE context setup
request message.

25. The apparatus of item 17 or 18, wherein the radio
bearer processing module is configured to transmit
the information on the mapping relation between the
existing radio bearer or the new radio bearer and the
new CN flow identifier of the PDN connection to the
user terminal by:

transmitting to the user terminal a Radio Resource
Control (RRC)reconfiguration request message car-
rying the information on the mapping relation be-
tween the existing radio bearer or the new radio bear-
er and the new CN flow identifier of the PDN con-
nection.

26. An apparatus applied in a Core Network (CN)
control network element for control of Quality of Serv-
ice (QoS), comprising:

afirsttransmitting module configured to transmit
a Core Network (CN) flow identifier and informa-
tion on a corresponding uplink data flow char-
acteristic of a Packet Data Network (PDN) con-
nection to a user terminal and transmit the CN
flow identifier and information on a correspond-
ing downlink data flow characteristic of the PDN
connection to a CN gateway; and

a second transmitting module configured to
transmit the CN flow identifier and information
on a corresponding QoS parameter of the PDN
connection to a base station.
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27. The apparatus of item 26, wherein the first trans-
mitting module is further configured to:

transmit the CN flow identifier and the information
on the corresponding uplink data flow characteristic
of the PDN connection to the CN gateway.

28. An apparatus applied in a Core Network (CN)
gateway for control of Quality of Service (QoS), com-
prising:

an information receiving and processing module
configured to create, after receiving a Core Net-
work (CN) flow identifier and information on a
corresponding downlink data flow characteristic
of a Packet Data Network (PDN) connection as
transmitted from a CN control network element,
a mapping relation between the CN flow identi-
fier and the corresponding downlink data flow
characteristic; and

a data transmitting module configured to trans-
mitdata packets to a userterminal,among which
a data packet satisfying the downlink data flow
characteristic carries the CN flow identifier cor-
responding to the downlink data flow character-
istic.

29. The apparatus of item 28, wherein the informa-
tion receiving and processing module is further con-
figured to:

create, after receiving the CN flow identifier and in-
formation on a corresponding uplink data flow char-
acteristic of the PDN connection as transmitted from
the CN control network element, a mapping relation
betweenthe CN flow identifier and the corresponding
uplink data flow characteristic.

30. The apparatus of item 29, further comprising:

a data forwarding module configured to apply, after
receiving a data packet carrying a CN flow identifier
from the user terminal, a bearer verification to the
data packet based on the mapping relation between
the CN flow identifier and the corresponding uplink
data flow characteristic, and forward the data packet
when the verification succeeds.

31. Anapparatus applied in a user terminal for control
of Quality of Service (QoS), comprising:

a first information receiving and processing
module configured to create, after receiving a
Core Network (CN) flow identifier and informa-
tion on a corresponding radio bearer of a Packet
Data Network (PDN) connection as transmitted
from a base station, a mapping relation between
the CN flow identifier and the corresponding ra-
dio bearer;

a second information receiving and processing
module configured to create, after receiving the
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CN flow identifier and information on a corre-
sponding uplink data flow characteristic of the
PDN connection as transmitted from a CN gate-
way, a mapping relation between the CN flow
identifier and the corresponding uplink data flow
characteristic; and

a data transmitting module configured to trans-
mit data packets, among which a data packet
satisfying the uplink data flow characteristic car-
ries the CN flow identifier corresponding to the
uplink data flow characteristic.

32. The apparatus of item 31, wherein the first infor-
mation receiving and processing module is further
configured to:

save, after receiving a mapping relation be-
tween a new radio bearer or an existing radio
bearer and a new CN flow identifier as transmit-
ted from the base station, the mapping relation
between the new CN flow identifier and the cor-
responding radio bearer; or

release, after receiving information ona CN flow
identifier to be released as transmitted from the
base station, a mapping relation between the
CN flow identifier to be released and a corre-
sponding radio bearer; or

update, after receiving an updated mapping re-
lation between the CN flow identifier to be re-
leased and the radio bearer as transmitted from
the base station, a saved mapping relation be-
tween the CN flow identifier and the correspond-
ing radio bearer.

Claims

A method for wireless communication, comprising:

assigning, by a session management function
in a core network, a flow identifier that has a
binding relationship with a radio bearer based
on information about a flow-based Quality of
Service (QoS) requirement, wherein the flow
identifier corresponds to information about a da-
ta flow characteristic of a Packet Data Network
(PDN) connection; and

transmitting, by the session management func-
tion, the flow identifier and the information about
the data flow characteristic to a user equipment.

The method of claim 1, wherein the session man-
agement function is separated from a mobility man-
agement function in the core network, and wherein
the session management function and a PDN Gate-
way (PGW) serve as a control plane (CP) gateway
that is in communication with an entity that is an ac-
cess point of a data network and a user plane anchor
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for the user equipment.

The method of claim 1 or 2, wherein the flow identifier
corresponds to information about one or more QoS
parameters of the PDN connection.

The method of any of claims 1 to 3, comprising:
transmitting, by the session management function,
an update of the binding relationship between the
flow identifier and the radio bearer to the user equip-
ment.

A method for controlling Quality of Service (QoS) in
wireless communications, comprising:

receiving, by a user terminal, a mapping relation
between a flow identifier associated with a flow-
based QoS control in a core network and a cor-
responding radio bearer of a Packet Data Net-
work (PDN) connection from a base station,
wherein the flow identifier has a binding relation-
ship with a radio bearer based on information
about a flow-based Quality of Service (QoS) re-
quirement;

receiving the flow identifier and information
about a data flow characteristic of the PDN con-
nection from the core network, wherein the flow
identifier corresponds to information about the
data flow characteristic of the PDN connection;
and

transmitting, by the user terminal, a data packet
using the radio bearer, wherein the data packet
carries the flow identifier corresponding to the
data flow characteristic.

6. The method of claim 5, further comprising:

receiving, by the user terminal, information
about a second flow identifier to be released
from the base station; and

releasing, by the user terminal, a mapping rela-
tion between the second flow identifier to be re-
leased and a corresponding radio bearer.

7. A device implemented as a session management

function in a core network for wireless communica-
tion, comprising a processor that is configured to:

assign a flow identifier that has a binding rela-
tionship with a radio bearer based oninformation
about a flow-based Quality of Service (QoS) re-
quirement, wherein the flow identifier corre-
sponds to information about a data flow charac-
teristic of a Packet Data Network (PDN) connec-
tion; and

transmit the flow identifier and the information
about the data flow characteristic to a user
equipment.



10.

1.

12.

13.

41 EP 4 336 894 A2

The device of claim 7, wherein the session manage-
ment function is separated from a mobility manage-
ment function in the core network, and wherein the
session management function and a PDN Gateway
(PGW) serve as a control plane (CP) gateway that
is in communication with an entity that is an access
point of a data network and a user plane anchor for
the user equipment.

The device of claim 7 or 8, wherein the flow identifier
corresponds to information about one or more QoS
parameters of the PDN connection.

The device of any of claims 7 to 9, wherein the proc-
essor is configured to:

transmit an update of the binding relationship be-
tween the flow identifier and the radio bearer to the
user equipment.

A device implemented as a user equipment for wire-
less communication, comprising a processor that is
configured to:

receive a mapping relation between a flow iden-
tifier associated with a flow-based QoS control
in a core network and a corresponding radio
bearer of a Packet Data Network (PDN) connec-
tion from a base station, wherein the flow iden-
tifier has a binding relationship with a radio bear-
er based on information about a flow-based
Quality of Service (QoS) requirement;

receive the flow identifier and information about
a data flow characteristic of the PDN connection
from the core network, wherein the flow identifier
corresponds to information about the data flow
characteristic of the PDN connection; and
transmit a data packet using the radio bearer,
wherein the data packet carries the flow identi-
fier corresponding to the data flow characteris-
tic.

The device of claim 11, wherein the processor is con-
figured to:

receive information about a second flow identi-
fier to be released from the base station; and
release a mapping relation between the second
flow identifier to be released and a correspond-
ing radio bearer.

A non-transitory computer storage medium having
code stored thereon, the code when executed by a
processor, causing the processor to implement the
method according to any one of claims 1 to 6.
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Receive a CN flow identifier and information on a
corresponding QoS parameter of a PDN connection as
transmitted from a CN control network element and create a
mapping relation between the CN flow identifier and the
corresponding QoS parameter

Utilize, after determining based on the received information
on the QoS parameter of the PDN connection that a radio
bearer satisfying a requirement of the QoS parameter exists
between a user terminal and the base station, the existing radio
bearer satisfying the requirement of the QoS parameter, create
a mapping relation between the existing radio bearer and the
CN flow identifier of the PDN connection and transmit
information on the mapping relation to the user terminal

FIG. 2

Transmit a CN flow identifier and information on a
corresponding uplink data flow characteristic of a PDN
connection to a user terminal and transmit the CN flow

identifier and information on a corresponding downlink data
flow characteristic of the PDN connection to a CN gateway

\ J

Transmit the CN flow identifier and information on a
corresponding QoS parameter of the PDN connection to a
base station

FIG. 3
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Create, after receiving a CN flow identifier and information
on a corresponding downlink data flow characteristic of a
PDN connection as transmitted from a CN control network
element, a mapping relation between the CN flow identifier
and the corresponding downlink data flow characteristic

Y

Transmit data packets to a user terminal, among which a data
packet satisfying the downlink data flow characteristic carries
the CN flow identifier corresponding to the downlink data
flow characteristic

|~ 5420

FIG. 4
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Create, after receiving a CN flow identifier and information
on a corresponding radio bearer of a PDN connection as
transmitted from a base station, a mapping relation between
the CN flow identifier and the corresponding radio bearer

\ J

Create, after receiving the CN flow identifier and information
on a corresponding uplink data flow characteristic of the PDN
connection as transmitted from a CN gateway, a mapping
relation between the CN flow identifier and the corresponding
uplink data flow characteristic

Transmit data packets, among which a data packet satisfying
the uplink data flow characteristic carries the CN flow
identifier corresponding to the uplink data flow characteristic

FIG. §
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Information Receiving and Processing Module /SO0

Radio Bearer Processing Module _~ S602

FIG. 6

First Transmitting Module -~ S701
A
Second Transmitting Module |~ S702
FI1G. 7
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Information Receiving and Processing Module

/

Data Transmitting Module

FIG. 8

First Information Receiving and Processing Module

\ J

Second Information Receiving and Processing Module

/

Data Transmit Module

FIG. 9
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