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DESCRIPTION

Description

TECHNICAL FIELD

[0001] This document relates to systems, devices and techniques for wireless
communications.

BACKGROUND

[0002] Efforts are currently underway to define next generation wireless communication
networks that provide greater deployment flexibility, support for a multitude of devices and
services and different technologies for efficient bandwidth utilization. For better bandwidth
utilizations, various techniques, including new ways to provide higher quality of service, are
being discussed.

[0003] 3GPP R2-1706668 and 3GPP Draft S2-174038 WAS 3928 3342 23501 RQOS V9 are
related prior art documents.

SUMMARY

[0004] This document describes technologies, among other things, for providing quality of
service to data flows in a network architecture in which user plane and control plane are
logically separated from each other. The invention is specified by the independent claims.
Preferred embodiments are defined in the dependent claims. Although the invention is only
defined by the claims, the below embodiments, examples and aspects are present for aiding in
understanding the background and advantages of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005]
FIG. 1 shows an example of a base station configuration.

FIG. 2 shows an example of messages exchanged among user equipment, a control plane
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(CP) of a base station and a user plane (UP) of the base station.

FIG. 3 shows an example of messages exchanged among user equipment, a control plane
(CP) of a base station and a user plane (UP) of the base station.

FIG. 4 shows an example of messages exchanged among user equipment, a control plane
(CP) of a base station and a user plane (UP) of the base station.

FIG. 5 shows an example of messages exchanged among user equipment, a control plane
(CP) of a base station and a user plane (UP) of the base station.

FIG. 6 shows an example of messages exchanged among user equipment, a control plane
(CP) of a base station and a user plane (UP) of the base station.

FIG. 7 is a flowchart of an example wireless communication method.

FIG. 8 is a flowchart of an example of another wireless communication method.
FIG. 9 is a flowchart of an example of another wireless communication method.
FIG. 10 is a flowchart of an example of another wireless communication method.
FIG. 11 is a flowchart of an example of another wireless communication method.
FIG. 12 is a block diagram of an example of a wireless communication apparatus.

FIG. 13 shows an example wireless communications network.

[0006] Like reference symbols in the various drawings indicate like elements.

DETAILED DESCRIPTION

[0007] In the 4G (4 Generation) or LTE (Long Term Evolution) mobile communication systems,
a data stream having the same QoS (Quality of Service) requirement is aggregated into a
bearer, a radio access network (Radio Access Network, RAN) and the core network (Core
Network, CN) on the QoS processing is carried by the load. In the 4G system, the RAN
includes an evolved Node B (eNB) and a User Equipment (UE). The network bearer between
the eNB and the core network interface with each other on the S1 interface and the radio
bearer communicates on the radio interface between the eNB and the UE have one to one
correspondence.

[0008] In the upcoming 5G system, the core network, base stations and UE are expected to
undergo several changes. A 5G base station is sometimes called gNB (Next Generation Node
B, next generation base station). Similar to the 4G system between the eNB X2 interface, the
gNB interface on an interface called Xn. The interface between the gNB and the 5G core
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network is called the NG interface. A 5G system is expected to use a new QoS mechanism.
The radio interface on the radio bearer may use a DRB (Data Radio Bearer, data radio
bearer), but there is no corresponding NG interface on the network side, instead the concept of
the PDU Session (Protocol Data Unit Session, Protocol Data Unit Session, and QoS Flow
(Quality of Service Flow) is used. A UE can have multiple PDU sessions. A PDU session can
contain multiple QoS flows. Multiple QoS flows of the same PDU session can be mapped to the
same DRB. The QoS flow of different PDU sessions cannot be mapped to the same DRB.

[0009] The new 5G QoS mechanism also introduced the NAS Reflective (Non-Access-Stratum
Reflective) and AS Reflective (Access-Stratum Reflective) functions, mainly in order to save
control overhead. The NAS Reflective is the user-facing way to complete the uplink direction
SDF (Service Data Flow, service data flow) to the QoS flow mapping relationship configuration,
the AS Reflective is through the user plane to the way the UE completes the upstream direction
QoS flow To the DRB mapping relationship.

[0010] In a 5G base station, a new protocol sublayer is introduced above the PDCP (Packet
Data Convergence Protocol) called SDAP (Service Data Adaptation Protocol) for QoS flow and
DRB mapping (Mapping), etc.. In some embodiments, each PDU Session has an SDAP entity
(Entity).

[0011] A 5G base station can be conceptually divided into CU (Central Unit) and DU
(Distributed Unit). According to various embodiments, one base station has one CU, a base
station can have multiple DU, called centralized unit distribution unit separation (CU-DU Split).

[0012] The CU of 5G base station or a 5G base station can be conceptually divided into CP
(Control Plane) and UP (User Plane). It is called CP-UP Split, for the F1 interface. The interface
between CP and UP is called E1 interface, as shown in an example embodiment of FIG. 1.
Control Plane includes, for example, Radio Resource Management (RRM), Radio Resource
Control (RRC) and Packet Data Convergence Protocol C-Plane (PDCP-C) function of a 5G
base station. User Plane includes, for example, Packet Data Convergence Protocol U-Plane
(PDCP-U) function of a 5G base station.

[0013] The present document provides multiple ways by which QoS can be implemented in
architectures such as the upcoming 5G networks. In some embodiments, the disclosed
techniques can be implemented in a wireless system architecture in which the control plane
and the user plane are logically separated, as described with respect to the 5G systems.
Certain concepts from 5G architecture are used to describe various embodiments only for the
ease of understanding and the disclosed techniques can be embodied in other communication
networks also.

[0014] In some embodiments, to solve the above-discussed problems, a method for
implementing a new QoS mechanism is disclosed. Example embodiments 1 and 2 described in
the present document. The embodiments describe implementing the QoS method in a 5G
system in a scenario where the control plane user plane is separated.
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[0015] In some embodiments, the base station controls to send an update message to the
base station user plane so that the base station user plane knows in time the flow of QoS Flow
to the DRB (including the upstream direction and the downstream direction) and / or updates
the base station user plane and which QoS flow needs to be performed NAS Reflective.

[0016] In some embodiments, the base station user plane stores information from the update
message: QoS Flow to DRB mapping (including upstream and downstream), and / or QoS
Flow information that requires NAS Reflective.

[0017] In some embodiments, the base station user plane receives a downlink packet from the
core network according to the latest downlink direction QoS Flow to DRB mapping relationship.
The downlink packet may include a quality of service flow identity (QFI). The base station may
use the QFI which DRB the packet should be mapped to when transmitting downstream over
the wireless interface. Alternatively or in addition the base station may decide the mapping
according to the rules of the stored NAS Reflective QoS Flow information, downlink data
packets contained in the QFI, and determine whether the downlink packet in the wireless
interface to send with QFI.

[0018] In some embodiments, when the base station user plane receives a downlink packet
from the core network, the base station may perform mapping according to the QoS flow
corresponding to the QFI contained in the downlink packet. WWhen the corresponding downlink
QoS flow to the DRB mapping relationship cannot be found on the base station user plane,
The user plane sends a request message to the base station control plane to request the base
station control plane to determine the mapping relationship of the QoS flow to the DRB in the
downlink direction.

[0019] In some embodiments, the base station control plane determines the mapping
relationship of the associated QoS flow downstream to the DRB. The base station control plane
responds to the response message. In some embodiments, the control plane may carry one or
more downlink QoS flow to the DRB mapping relationships, as determined by the base station
control plane. The base station control plane may optionally also carry one or more relevant
DRB configuration information (for the base station user plane to establish the relevant DRB).

[0020] In some embodiments, the base station user plane stores information from the
response message in the form of a downstream direction QoS Flow to DRB mapping.

[0021] In some embodiments, the base station user plane determines the DRB to which the
downstream packet should be mapped when the downlink packet is to be transmitted
according to the latest downstream direction QoS Flow to the DRB mapping relationship for the
downlink packets that have not yet been transmitted on the radio interface. If it is found that the
corresponding DRB has not been established, the corresponding DRB may be obtained, e.g.,
based on the configuration information of the DRB from the response message.
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[0022] In some embodiments, when the base station user plane receives the uplink packet
sent from the UE on a predetermined or default DRB (default DRB), the user plane checks
whether the QoS flow of the QFI contained in these uplink packets has the corresponding
upstream direction QoS Flow to DRB mapping relationship on the base station user plane. If a
correspondence is not found, the base station user plane sends a request message to the
base station control plane to request the base station control plane to determine the upstream
direction of the QoS flow to the DRB mapping relationship.

[0023] In some embodiments, the base station control plane determines the mapping relation
of the relevant QoS flow to the DRB and configures the mapping relation of the relevant QoS
flow to the DRB to the UE through an upper layer message such as the RRC (Radio Resource
Control) message, or the AS Reflective to configure the mapping of the QoS flow upstream to
the DRB to the UE.

[0024] In some embodiments, the base station controls the response message to carry one or
more upstream QoS flows to the DRB mapping relationship determined by the base station
control plane. When passing through the AS Reflective mode, it also carries an indication that
AS Reflective is to be used.

[0025] When the AS Reflective mode is adopted, the base station user plane is instructed to
use AS Reflective. When the downstream packet is received from the core network, the
corresponding downlink packet, e.g., the corresponding QoS flow of the QFI contained in the
downstream packet Flow, is made to be AS Reflective according to the indication in the
response message. The QF| and AS Reflective bits are sent when the radio interface is sent
for the UE to generate the associated QoS flow to the DRB mapping relationship.

[0026] In some embodiments, the base station user plane stores the information from the
response message that includes the upstream direction QoS Flow to the DRB mapping
relationship.

[0027] In some embodiments, when the base station user plane receives the upstream packet
sent from the UE on the Default DRB, the QoS flow of the QFI included in the uplink packet can
be found based on the latest upstream QoS flow to the DRB mapping relationship stored at the
base station. At the base station the user plane may have a corresponding uplink direction
QoS Flow to the DRB mapping relationship. In this case, the base station user plane no longer
has to send the request message to the base station control plane.

[0028] In one advantageous aspect, the disclosed techniques can be used to implement a new
QoS mechanism in the 5G system can be implemented when there is control plane-user plane
separation.

[0029] Several embodiments are described in the present document with reference to the
signal flow diagram examples in FIG. 2 to FIG. 6.



DK/EP 4228304 T3

Example embodiment 1

[0030] With reference to FIG. 2, the following operations may be performed.

[0031] Step 1.1: When the base station control plane receives the control information about
the network, such as the addition or deletion of QoS flow from the core network, or when the
base station control plane remaps the mapping of the QoS Flow to the DRB, the base station
provides (including uplink and downlink direction) an update status of the QoS flow to the DRB.
The update message may carry the associated QoS flow in the upstream direction and / or the
downlink direction to the DRB. The update message may include each mapping relationship
includes QFI (QoS Flow ID, Quality of Service ID) and DRB ID (Data Radio Bearer ID).
Alternatively, in some embodiments, the update message may only transmit values that have
changed from a previously sent update.

[0032] Step 1.2: The base station user plane saves the information from the update message.
This information includes QoS Flow to DRB mapping including mapping for both upstream and
downstream directions.

[0033] In step 1.3, when the base station user plane receives a downlink packet from the core
network, it is determined that the downlink packet should be mapped to the radio interface, and
a corresponding DRB, according to the latest downstream direction QoS Flow to the DRB
mapping relationship and the QFI included in the downlink packet.

[0034] Step 1.4: The base station user plane sends the downlink packet to the UE on the
corresponding DRB at the radio interface.

Example embodiment 2

[0035] With reference to FIG. 3, the following operations may be performed.

[0036] In step 2.1, when the base station control plane receives the control information of the
NAS Reflective from the core network about the certain QoS flow, the base station controls to
send the update message to the base station user plane so that the base station user plane
knows which QoS flows are to be NAS Reflective. The update message carries one or more
QFls that can be used for QoS filtering for NAS Reflective.

[0037] Step 2.2: The base station user plane saves the information from the update message,
including the QoS flow information of NAS Reflective.

[0038] Step 2.3: When the base station user plane receives the downlink packet from the core
network, it searches the QoS information of the NAS Reflective according to the saved
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information and the QFI included in the downlink packet to determine whether the downstream
packet is to carry the QFI. Specifically the user plane may determine whether the QFI
contained in the downstream packet is the QFI of the QoS flow that is to be NAS Reflective. If
not, the downstream packet is sent to the UE via the radio interface, without QFI to save
wireless resources. If so, QF| is used in the packet sent to the UE.

[0039] Step 2.4: The base station user plane sends a downlink packet with QFI or without QFI
to the UE at the radio interface.

Example embodiment 3

[0040] With reference to FIG. 4, the following operations may be performed.

[0041] In step 3.1, when the base station user plane receives the downlink packet from the
core network, it is found that there is no corresponding downlink QoS flow to the DRB mapping
relationship on the base station user plane according to the QoS flow corresponding to the QFI
contained in the downlink packet. In this case, without additional information, there is no way to
determine the downlink packet in the wireless interface to send to which DRB should be
mapped. At this time, the base station user plane sends a request message to the base station
control plane to request the base station control plane to determine the mapping of the QoS
flow to the DRB in the downlink direction, and the request message carries one or more QFI of
the QoS flow that needs to determine the mapping relationship to the DRB.

[0042] In step 3.2, the base station control plane determines the mapping relationship of the
related QoS flow to the DRB. To achieve this, the base station control plane responds to the
response message, carrying one or more downlink QoS flows to the DRB mapping relationship
determined by the base station control plane. The response can optionally carry one or more
related DRB configuration information (for the base station user plane to establish the relevant
DRB).

[0043] Step 3.3: The base station user plane saves the information from the response
message, including the downstream direction QoS Flow to the DRB mapping relationship.

[0044] In step 3.4, the base station user plane determines the DRB to which the downlink
packet should be mapped when the downlink packet is transmitted according to the latest
downlink QoS flow to the DRB mapping relationship for the downlink packets that have not yet
been transmitted on the radio interface. If it is found that the corresponding DRB has not been
established, the corresponding DRB (based on the configuration information of the DRB from
the response message) is established.

[0045] Step 3.5: The base station user plane sends the downlink packet to the UE on the
corresponding DRB at the radio interface.



DK/EP 4228304 T3

Example embodiment 4

[0046] With reference to FIG. 5, the following operations may be performed.

[0047] In step 4.1, when the base station user plane receives the uplink packet sent from the
UE on a Default DRB ("Default DRB"), the user plane checks whether the QoS flow
corresponding to the QFI contained in the uplink packet has a corresponding uplink direction
QoS Flow to DRB mapping available at the base station user plane.

[0048] Step 4.2, the base station user plane sends a request message to the base station
control plane to request the base station control plane to determine the mapping relationship of
the QoS flow to the DRB in the uplink direction. The request message includes one or more
QoS flows for which the mapping relationship of the uplink direction to the DRB QFI is to be
determined.

[0049] Step 4.3: The base station control plane determines the mapping relationship between
the uplink traffic direction QoS flow and the DRB. The base station control plane configures the
mapping relation of the relevant QoS flow to the DRB through an RRC (Radio Resource
Control) message.

[0050] Step 4.4: The base station control plane sends a response message that carries the
mapping relationship of one or more upstream QoS flows to the DRB, as determined by the
base station control plane.

[0051] Step 4.5: The base station user plane saves the information from the response
message, including the upstream direction QoS Flow to the DRB mapping relationship.

[0052] In step 4.6, when the base station user plane receives the uplink packet transmitted
from the UE on the Default DRB, the base station user plane can find the QoS flow of the QFI
contained in the uplink packet according to the latest upstream QoS flow to the DRB mapping
relationship has a corresponding uplink QoS mapping to the DRB on the base station user
plane, and the base station user plane no longer needs to send the request message to the
base station control plane.

Example embodiment 5

[0053] With reference to FIG. 6, the following operations may be performed.
[0054] Step 5.1 and Step 5.2 - same as in embodiment 4.

[0055] In step 5.3, the base station control plane determines the mapping relationship of the
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relevant QoS flow to the DRB; the base station control plane sends a response message that
carries one or more upstream QoS flows to the DRB mapping relationship determined by the
base station control plane and AS Reflective instructions.

[0056] Step 5.4: The base station user plane is instructed that AS Reflective is to be used.
When the downlink packet from the core network is received, corresponding to the
corresponding downlink packet (that is, the QFI corresponding to the downlink packet)
indicates that the AS Reflective is used, the QFI and AS Reflective bit is to be sent to the UE to
generate the mapping of the associated uplink QoS flow to the DRB.

[0057] FIG. 7 is a flowchart of an example wireless communication method 700. The method
700 may be implemented by a base station such as the gNB. The method 700 includes
providing (702), a quality of service (QoS) update from a control plane of a base station to a
user plane of the base station based on a QoS event, wherein the QoS update includes
information indicative of a mapping between a QoS flow and corresponding radio resources for
user data transmission. For example, in some embodiments, the QoS event may include
receiving a notification from the core network about addition or deletion of at least one QoS
flow from the network. For example, in some embodiments, the QoS event includes remapping
between QoS flows and radio resources.

[0058] The method 700 further includes storing (704), at the user plane, the mapping between
the QoS flow and the radio resources. The mapping may be stored in a memory in the form of
a look-up table that is controlled by the user plane. For example, only the user plane may be
able to read or write to the look-up table.

[0059] The method 700 also includes receiving (706), at the user plane, a downstream data
packet of the QoS flow from a core network. In various embodiments, the communication from
the core network may be received on a wired or wireless interface. The method 700 includes
transmitting (708) the downstream data packet in a downlink direction using the corresponding
radio resources.

[0060] FIG. 8 is a flowchart of an example of another wireless communication method 800.
The method 800 includes providing (802), a quality of service (QoS) update from a control
plane of a base station to a user plane of the base station based on a QoS event, wherein the
QoS update includes information identifying one or more QoS flows that are symmetric. A
symmetric QoS flow may be one for which a downlink QoS parameter for the one or more QoS
flows is determinable for a corresponding uplink information. For example, the NAS Reflective
attribute defined in 5G may be a symmetric flow. The method 800 includes storing, at the user
plane, identities of the one or more QoS flows that are symmetric. The identities may be stored
in a memory access to which is exclusively controlled by the user plane. The method 800
includes receiving (806), at the user plane, a downstream data packet of a given QoS flow
from a core network. The method 800 includes transmitting (808) the downstream data packet
in a downlink direction using the corresponding radio resources.
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[0061] FIG. 9 is a flowchart of an example of another wireless communication method 900. At
902, a data packet for downstream transmission from a core network is received by a base
station. The data packet may be received on a wired or a wireless communication connection.
The data packet includes a quality of service flow indicator. At 906, the user plane obtains a
mapping between the quality of service flow indicator and a radio resource for downstream
transmission from a control plane of the base station. At 908, the user plane transmits the data
packet in a downstream direction using the mapping obtained from the control plane. In some
embodiments, the user plane may decide, based on the quality of service flow indicator that a
mapping is to be established (e.g., when no mapping is locally available at the user plane). The
decision may be made by looking up information stored in a memory local to the user plane.
For example, read or write access to the memory may only be available through the user
plane.

[0062] FIG. 10 is a flowchart of an example of another wireless communication method 1000.
At 1002, a base station receives, on an uplink radio resource, a data packet for upstream
transmission from a user equipment. The data packet includes a quality of service flow
indicator. At 1006, the user plane obtains a mapping between the quality of service flow
indicator and an uplink radio resource from a control plane of the base station. At 1008, the
method 1000 includes associating, for a next data packet received on the uplink radio
resource, a quality of service flow indicated by the quality of service flow indicator. In some
embodiments, the mapping between the quality of service flow indicator and the uplink radio
resource is obtained when the user plane determines that the mapping is to be established,
e.g., not available at the user plane.

[0063] FIG. 11 is a flowchart of an example of another wireless communication method 1100.
The method 1100 includes receiving (1102), at a base station, on an uplink radio resource, a
data packet for upstream transmission from a user equipment, wherein the data packet
includes a quality of service flow indicator. The method 1100 includes selectively obtaining
(1106), by the user plane, from a control plane of the base station, a mapping between the
quality of service indicator and the uplink radio resource, wherein the mapping indicates that
the mapping is of a symmetric type. The method 1100 includes transmitting (1108) a message
to the user equipment indicating that the mapping is of the symmetric type. In some
embodiments, the method 1100 includes determining that the mapping is to be established
because of non-availability of the mapping at the user plane and, in response, obtaining the
mapping from the control plane.

[0064] FIG. 12 is a block diagram of an example implementation of a wireless communication
apparatus 1200. The methods 700, 800, 900, 1000, and 1100 may be implemented by the
apparatus 1200. In some embodiments, the apparatus 1200 may be a base station of a
wireless network. The apparatus 1200 includes one or more processors, e€.g., processor
electronics 1210, transceiver circuitry 1215 and one or more antennaa 1220 for transmission
and reception of wireless signals. The apparatus 1200 may include memory 1205 that may be
used to store data and instructions used by the processor electronics 1210. The apparatus
1200 may also include an additional network interface to a core network or a network
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operator's additional equipment. This additional network interface, not explitly shown in FIG.
12, may be wired (e.g., fiber or Ethernet) or wireless.

[0065] FIG. 13 depicts an example of a wireless communication system 1300 in which the
various techniques described herein can be implemented. The system 1300 includes a base
station 1302 that may have a communication connection with core network (1312) and to a
wireless communication medium 1304 to communicate with one or more user devices 1306.
The user devices 1306 could be smartphones, tablets, machine to machine communication
devices, Internet of Things (IoT) devices, and so on.

[0066] It will be appreciated that technique that provide the operation of data flows managed
by a base station that has a separate user plan and a separate control plan are disclosed.

[0067] The disclosed and other embodiments, modules and the functional operations
described in this document can be implemented in digital electronic circuitry, or in computer
software, firmware, or hardware, including the structures disclosed in this document and their
structural equivalents, or in combinations of one or more of them. The disclosed and other
embodiments can be implemented as one or more computer program products, i.e., one or
more modules of computer program instructions encoded on a computer readable medium for
execution by, or to control the operation of, data processing apparatus. The computer readable
medium can be a machine-readable storage device, a machine-readable storage substrate, a
memory device, a composition of matter effecting a machine-readable propagated signal, or a
combination of one or more them. The term "data processing apparatus” encompasses all
apparatus, devices, and machines for processing data, including by way of example a
programmable processor, a computer, or multiple processors or computers. The apparatus
can include, in addition to hardware, code that creates an execution environment for the
computer program in question, e.g., code that constitutes processor firmware, a protocol stack,
a database management system, an operating system, or a combination of one or more of
them. A propagated signal is an artificially generated signal, e.g., a machine-generated
electrical, optical, or electromagnetic signal, that is generated to encode information for
transmission to suitable receiver apparatus.

[0068] A computer program (also known as a program, software, software application, script,
or code) can be written in any form of programming language, including compiled or
interpreted languages, and it can be deployed in any form, including as a stand alone program
or as a module, component, subroutine, or other unit suitable for use in a computing
environment. A computer program does not necessarily correspond to a file in a file system. A
program can be stored in a portion of a file that holds other programs or data (e.g., one or
more scripts stored in a markup language document), in a single file dedicated to the program
in question, or in multiple coordinated files (e.g., files that store one or more modules, sub
programs, or portions of code). A computer program can be deployed to be executed on one
computer or on multiple computers that are located at one site or distributed across multiple
sites and interconnected by a communication network.
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[0069] The processes and logic flows described in this document can be performed by one or
more programmable processors executing one or more computer programs to perform
functions by operating on input data and generating output. The processes and logic flows can
also be performed by, and apparatus can also be implemented as, special purpose logic
circuitry, e.g., an FPGA (field programmable gate array) or an ASIC (application specific
integrated circuit).

[0070] Processors suitable for the execution of a computer program include, by way of
example, both general and special purpose microprocessors, and any one or more processors
of any kind of digital computer. Generally, a processor will receive instructions and data from a
read only memory or a random access memory or both. The essential elements of a computer
are a processor for performing instructions and one or more memory devices for storing
instructions and data. Generally, a computer will also include, or be operatively coupled to
receive data from or transfer data to, or both, one or more mass storage devices for storing
data, e.g., magnetic, magneto optical disks, or optical disks. However, a computer need not
have such devices. Computer readable media suitable for storing computer program
instructions and data include all forms of non-volatile memory, media and memory devices,
including by way of example semiconductor memory devices, e.g., EPROM, EEPROM, and
flash memory devices; magnetic disks, e.g., internal hard disks or removable disks; magneto
optical disks; and CD ROM and DVD-ROM disks. The processor and the memory can be
supplemented by, or incorporated in, special purpose logic circuitry.

[0071] While this document contains many specifics, these should not be construed as
limitations on the scope of an invention that is claimed or of what may be claimed, but rather as
descriptions of features specific to particular embodiments. Certain features that are described
in this document in the context of separate embodiments can also be implemented in
combination in a single embodiment. Conversely, various features that are described in the
context of a single embodiment can also be implemented in multiple embodiments separately
or in any suitable sub-combination. Moreover, although features may be described above as
acting in certain combinations and even initially claimed as such, one or more features from a
claimed combination can in some cases be excised from the combination, and the claimed
combination may be directed to a sub-combination or a variation of a sub-combination.
Similarly, while operations are depicted in the drawings in a particular order, this should not be
understood as requiring that such operations be performed in the particular order shown or in
sequential order, or that all illustrated operations be performed, to achieve desirable results.

[0072] Only a few examples and implementations are disclosed. Variations, modifications, and
enhancements to the described examples and implementations and other implementations can
be made based on what is disclosed as long as they do not depart from the scope of the
invention as it is depicted by the appended claims.
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Patentkrav

1. Fremgangsmade til tradles kommunikation, der udferes af en basestation,
hvor et brugerplan og et styreplan er logisk adskilt, omfattende:

modtagelse, via basestationens brugerplan fra et brugerudstyr, af en data-
pakke pa en standarddataradiobeerer, DRB, hvor datapakken indeholder en
indikator for strem af tjenestekvalitet, QFI;

afsendelse, via brugerplanet til basestationens styreplan, af en besked, der
inkluderer den QFI, der identificerer en tjenestekvalitets- (QoS)-strem som re-
aktion pa manglende kortlaegning mellem QoS-stremmen og en DRB pa base-
stationens brugerplan for basestationens styreplan for at bestemme en kort-
lzegningsrelation mellem QoS-stremmen og DRB'en for uplink-kommunika-
tion;

modtagelse, via brugerplanet, af en anden besked fra basestationens styre-
plan, der angiver kortlaegningsforholdet mellem QoS-strammen og DRB'en;
lagring, via brugerplanet, af kortleegningsrelationen; og

anvendelse af, via brugerplanet, kortleegningsrelationen for en efterfelgende

uplink-pakke, der inkluderer QFI'en.

2. Fremgangsmade ifalge krav 1,

hvor kortleegningsforholdet mellem QoS- strammen og DRB'en omfatter en el-
ler flere bits, der angiver, at kortleegningsforholdet er symmetrisk, saledes at
det symmetriske kortleegningsforhold ger det muligt for et brugerudstyr at kort-
lzegge QoS-stremmen til en tilsvarende radioressource for en uplink-transmis-
sion, og

hvor den ene eller de flere bits transmitteres af basestationens brugerplan til

brugerudstyret.
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3. Fremgangsmade ifglge krav 2, hvor den ene eller de flere bits omfatter en

Access-Stratum Reflective-indikator.

4. Basestation med et brugerplan og et styreplan, der er logisk adskilt, hvor
basestationen omfatter en processor, hvor processoren er konfigureret til at:
modtage, via basestationens brugerplan fra et brugerudstyr, en datapakke pa
en standarddataradiobaerer, DRB, hvor datapakken indeholder en indikator for
strem af tjienestekvalitet, QFI;

sende, via brugerplanet til basestationens styreplan, en besked, der inkluderer
den QFI, der identificerer en tjenestekvalitets- (QoS)-strem som reaktion pa
manglende kortlaegning mellem QoS-stremmen og en DRB pa basestationens
brugerplan for basestationens styreplan for at bestemme en kortleegningsrela-
tion mellem QoS-strammen og DRB'en for uplink-kommunikation;

modtage, via brugerplanet, en anden besked fra basestationens styreplan, der
angiver kortleegningsforholdet mellem QoS-stremmen og DRB'en;

lagre, via brugerplanet, kortleegningsrelationen; og

anvende, via brugerplanet, kortlaeegningsrelationen for en efterfalgende uplink-

pakke, der inkluderer QFl'en.

5. Basestation ifglge krav 4,

hvor kortlaegningsforholdet mellem QoS-strammen og DRB'en omfatter en el-
ler flere bits, der angiver, at kortleegningsforholdet er symmetrisk, saledes at
det symmetriske kortleegningsforhold ger det muligt for et brugerudstyr at kort-
lzegge QoS-stremmen til en tilsvarende radioressource for en uplink-transmis-
sion, og

hvor den ene eller de flere bits transmitteres af basestationens brugerplan til

brugerudstyret.
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6. Basestation ifglge krav 5, hvor den ene eller de flere bits omfatter en Ac-

cess-Stratum Reflective-indikator.

7. Computerprogramprodukt omfattende en computerleesbar programmedie-
kode lagret derpa, hvor koden, nar den udferes af en processor, far processo-
ren til at implementere en fremgangsmade, hvor fremgangsmaden udferes af
en basestation, hvor et brugerplan og et styreplan er logisk adskilt, og hvor
fremgangsmaden omfatter:

modtagelse, via basestationens brugerplan fra et brugerudstyr, af en data-
pakke pa en standarddataradiobeerer, DRB, hvor datapakken indeholder en
indikator for strem af tjenestekvalitet, QFI;

afsendelse, via brugerplanet til basestationens styreplan, af en besked, der
inkluderer den QFI, der identificerer en tjenestkvalitets- (QoS)-stream som re-
aktion pa manglende kortlaegning mellem QoS-stremmen og en DRB pa base-
stationens brugerplan for basestationens styreplan for at bestemme en kort-
lzegningsrelation mellem QoS-stremmen og DRB'en for uplink-kommunika-
tion;

modtagelse, via brugerplanet, af en anden besked fra basestationens styre-
plan, der angiver kortlaegningsforholdet mellem QoS-strammen og DRB'en;
lagring, via brugerplanet, af kortleegningsrelationen; og

anvendelse, via brugerplanet, af kortleegningsrelationen for en efterfelgende

uplink-pakke, der inkluderer QFI'en.

8. Computerprogramprodukt ifalge krav 7,

hvor kortlaegningsforholdet mellem QoS-strammen og DRB'en omfatter en el-
ler flere bits, der angiver, at kortleegningsforholdet er symmetrisk, saledes at
det symmetriske kortleegningsforhold ger det muligt for et brugerudstyr at kort-
lzegge QoS-stremmen til en tilsvarende radioressource for en uplink-transmis-
sion, og

hvor den ene eller de flere bits transmitteres af basestationens brugerplan til

brugerudstyret.
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9. Computerprogramprodukt ifglge krav 8, hvor den ene eller de flere bits om-

fatter en Access-Stratum Reflective-indikator.
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DRAWINGS
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