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METHOD AND DEVICE FOR TRANSMITTING DATA

[0001] The present application claims priority to PCT patent application
PCT/CN2017/088515, filed on June 15, 2017 and entitled “Method and Device for Transmitting

Data”, all contents of which are incorporated by reference herein in their entireties.

TECHNICAL FIELD

[0002] The present application relates to the field of communications, and, more

particularly, to a method and a device for transmitting data.

BACKGROUND

[0003] In a Long Term Evolution (LTE) system, a Radio Link Control (RLC) entity delivers
data to a Packet Data Convergence Protocol (PDCP) layer in order, that is, a Service Data Unit
(SDU) n must be delivered to the PDCP layer before a SDU n+1.

[0004] However, in a New Radio (NR) system, in some cases, there is no need to deliver in

order. Therefore, a new delivery manner is needed to meet the needs of different scenarios.

SUMMARY

[0005] Embodiments of the present application provides a method and a device for
transmitting data, which are capable of achieving data delivery to an upper layer in real-time.
[0006] In a first aspect, a method for transmitting data is provided, including:

[0007] starting, by a receiving end, a timer of a first delivery mode when determining that
delivered data and data to be delivered are not continuous, where the first delivery mode is used
to indicate that the receiving end directly delivers data to an upper layer upon receipt of the
data; and

[0008] delivering, by the receiving end, the data to be delivered to the upper layer using the
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first delivery mode when the timer of the first delivery mode does not expire.

[0009] Therefore, in the case where the delivered data and the data to be delivered are not
continuous, the receiving end may deliver data to the upper layer using the first delivery mode
by starting the timer of the first delivery mode. In the first delivery mode, after receiving the
data, the receiving end does not need to save discontinuous data in a receiving buffer, but can
directly deliver the data to the upper layer, which is capable of achieving timely data delivery,
and in the first delivery mode, it does not need to use the receiving buffer, thus saving system
resources.

[0010] In conjunction with the first aspect, in some implementations of the first aspect, the
method further includes:

[0011] stopping, by the receiving end, the timer of the first delivery mode when determining
that the delivered data and the data to be delivered are continuous, if the timer of the first
delivery mode is running.

[0012] That is, when the timer of the first delivery mode is in a non-operating state, a start
condition of the timer of the first delivery mode may be that the data to be delivered and the
delivered data are not continuous; when the first delivery mode timer is in an operating state,
the stop condition of the timer of the first delivery mode may be that the data to be delivered
and the delivered data are continuous.

[0013] In conjunction with the first aspect, in some implementations of the first aspect, the
method further includes:

[0014] determining, by the receiving end, whether the delivered data and the data to be
delivered are continuous according to window information of a reordering window and
information of the delivered data.

[0015] In conjunction with the first aspect, in some implementations of the first aspect, the
window information of the reordering window includes a window lower bound identification
of the reordering window, and the determining, by the receiving end, whether the delivered data
and the data to be delivered are continuous according to the window information of the
reordering window and the information of the delivered data, includes:

[0016] determining, by the receiving end, whether the delivered data and the data to be

delivered are continuous according to the window lower bound identification of the reordering
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window and a serial number SN of a last delivered service data unit SDU.

[0017] Optionally, the window lower bound identification of the reordering window may
be a Sequence Number (SN) of a next PDU waiting to be received, or a next SN of a highest
SN in the received PDU, if a SN of a data packet is smaller than the window lower bound of
the reordering window, that is, the SN of the data packet is outside the reordering window, then
the data packet can be considered as having been successfully received and delivered to the
upper layer, and the window upper bound identification of the window can be the window lower
bound identification + window size.

[0018] Therefore, the window lower bound identification of the reordering window can
indicate information of the data to be delivered, for example, a minimum SN of the data to be
delivered, so that the receiving end judges, according to the minimum SN of the data to be
delivered and a maximum SN of the delivered data, whether the two are continuous, so as to
determine whether the data to be delivered and the delivered data are continuous.

[0019] In conjunction with the first aspect, in some implementations of the first aspect, the
determining, by the receiving end, whether the delivered data and the data to be delivered are
continuous according to the window lower bound identification of the reordering window and
the serial number SN of the last delivered service data unit SDU, includes:

[0020] determining that the delivered data and the data to be delivered are not continuous
if a count value corresponding to the window lower bound identification is not equal to a count
value corresponding to a next SN of the SN of the last delivered SDU; or

[0021] determining that the delivered data and the data to be delivered are continuous if the
count value corresponding to the window lower bound identification is equal to the count value
corresponding to the next SN of the SN of the last delivered SDU.

[0022] Here, the count value corresponding to the next SN of the SN of the SDU may be
the SN of the last delivered data, plus one, and then be determined in conjunction with RX_HFN.
[0023] In conjunction with the first aspect, in some implementations of the first aspect, the
method further includes:

[0024] setting a window lower bound identification of a reordering window to a count value
corresponding to a SDU that is expected to be delivered next time when the timer of the first

delivery mode is in an expired state.
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[0025] Here, the count value corresponding to the SDU that is expected to be delivered next
time may be the SN that is expected to be delivered next time, and be determined in conjunction
with RX_HFN.

[0026] In conjunction with the first aspect, in some implementations of the first aspect, the
receiving end starts a timer of the first delivery mode when determining that the delivered data
and the data to be delivered are not continuous, includes:

[0027] starting the timer of the first delivery mode when the count value corresponding to
the SDU that is expected to be delivered next time is not equal to the count value corresponding
to the last delivered SDU.

[0028] In conjunction with the first aspect, in some implementations of the first aspect, the
receiving end is a terminal device or a network device.

[0029] In conjunction with the first aspect, in some implementations of the first aspect, the
receiving end is a terminal device, and the method further includes:

[0030] receiving, by the receiving end, indication information sent by a network device,
where the indication information is used to indicate that the terminal device delivers data to the
upper layer using the first delivery mode or a second delivery mode, where the second delivery
mode is used to indicate that the receiving end delivers data to the upper layer in order.

[0031] Optionally, the indication information is specifically used to indicate that a packet
data convergence protocol PDCP layer of the terminal device delivers data to the upper layer
using the first delivery mode or the second delivery mode.

[0032] Optionally, the indication information is specifically used to indicate that a radio
link control RLC layer of the terminal device delivers data to the upper layer using the first
delivery mode or the second delivery mode.

[0033] In conjunction with the first aspect, in some implementations of the first aspect, the
receiving, by the receiving end, the indication information sent by the network device, includes:
[0034] receiving, by the receiving end, a radio resource control RRC signaling sent by the
network device, where the radio resource control signaling includes the indication information.
[0035] In conjunction with the first aspect, in some implementations of the first aspect, the
receiving, by the receiving end, the indication information sent by the network device, including:

[0036] receiving, by the receiving end, a media access control MAC control element CE or
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a packet data convergence protocol PDCP control protocol data unit PDU, sent by the network
device, where the MAC CE or PDCP control PDU includes the indication information.

[0037] In a second aspect, a method for transmitting data is provided, including:

[0038] setting, by a receiving end, a duration of a timer of a second delivery mode to zero
when determining that data is delivered to an upper layer using a first delivery mode;

[0039] delivering, by the receiving end, data to be delivered to the upper layer using the
first delivery mode;

[0040] where the first delivery mode is used to indicate that the receiving end directly
delivers data to the upper layer upon receipt of the data, and the second delivery mode is used
to indicate that the receiving end delivers data to the upper layer in order.

[0041] In a third aspect, a device for transmitting data is provided, including:

[0042] receiving, by a terminal device, indication information sent by a network device,
where the indication information is used to indicate that a packet data convergence protocol
PDCP layer and a radio link control RLC layer of the terminal device deliver data to an upper
layer using a first delivery mode or a second delivery mode, where the first delivery mode is
used to indicate that the device directly generates service data unit SDU data and deliver the
SDU data to the upper layer upon receipt of protocol data unit PDU data, and the second
delivery mode is used to indicate that the device delivers data to the upper layer in order; and
deliver the SDU data to the upper layer according to the indication information.

[0043] In a fourth aspect, a device for transmitting data is provided, including a unit for
executing the methods according to the first aspect or any optional implementation of the first
aspect as such.

[0044] In a fifth aspect, a device for transmitting data is provided, including a unit for
executing the methods according to the second aspect or any optional implementation of the
second aspect as such.

[0045] In a sixth aspect, a device for transmitting data is provided, including a unit for
executing the methods according to the third aspect or any optional implementation of the third
aspect as such.

[0046] In a seventh aspect, a device for transmitting data is provided, including a memory,

a processor and a transceiver; the memory is configured to store programs, and the processor is
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configured to execute the programs, and when the programs are executed, the processor
executes the methods according to the first aspect or any optional implementation of the first
aspect as such based on the transceiver.

[0047] In an eighth aspect, a device for transmitting data is provided, including a memory,
a processor and a transceiver; the memory is configured to store programs, and the processor is
configured to execute the programs, and when the programs are executed, the processor
executes the methods according to the second aspect or any optional implementation of the
second aspect as such based on the transceiver.

[0048] In a ninth aspect, a device for transmitting data is provided, including a memory, a
processor and a transceiver; the memory is configured to store programs, and the processor is
configured to execute the programs, and when the programs are executed, the processor
executes the methods according to the third aspect or any optional implementation of the third
aspect as such based on the transceiver.

[0049] In a tenth aspect, a computer readable medium is provided, the computer readable
medium stores program code executed by a terminal device, and the program code includes
instructions for executing the methods according to the first aspect or any optional
implementation of the first aspect as such.

[0050] In a eleventh aspect, a computer readable medium is provided, the computer
readable medium stores program code executed by a terminal device, and the program code
includes instructions for executing the methods according to the second aspect or any optional
implementation of the second aspect as such.

[0051] In a twelfth aspect, a computer readable medium is provided, the computer readable
medium stores program code executed by a terminal device, and the program code includes
instructions for executing the methods according to the third aspect or any optional
implementation of the third aspect as such.

[0052] In athirteenth aspect, a computer program product including instructions is provided,
which, when executed on a computer, causes the computer to perform the methods according
to the first aspect or any optional implementation of the first aspect as such.

[0053] In a fourteenth aspect, a computer program product including instructions is

provided, which, when executed on a computer, causes the computer to perform the methods
6



10

15

20

25

according to the second aspect or any optional implementation of the second aspect as such.
[0054] In a fifteenth aspect, a computer program product including instructions is provided,
which, when executed on a computer, causes the computer to perform the methods according

to the third aspect or any optional implementation of the third aspect as such.

BRIEF DESCRIPTION OF THE DRAWINGS

[0055] FIG. 1 is a schematic diagram of a wireless communication system according to an
embodiment of the present application.

[0056] FIG. 2 is a schematic flowchart of a method for transmitting data according to an
embodiment of the present application.

[0057] FIG. 3 is a schematic flowchart of a method for transmitting data according to
another embodiment of the present application.

[0058] FIG. 4 is a schematic flowchart of a method for transmitting data according to still
another embodiment of the present application.

[0059] FIG. 5 is a schematic block diagram of a device for transmitting data according to
an embodiment of the present application.

[0060] FIG. 6 is a schematic block diagram of a device for transmitting data according to
another embodiment of the present application.

[0061] FIG. 7 is a schematic block diagram of a device for transmitting data according to
still another embodiment of the present application.

[0062] FIG. 8 is a schematic block diagram of a device for transmitting data according to

an embodiment of the present application.

DESCRIPTION OF EMBODIMENTS

[0063] Technical solutions of the embodiments of the present application will be described
below in conjunction with the accompanying drawings.

[0064]  The technical solutions of the embodiments of the present application may be
applied to various communication systems, such as Global System for Mobile Communications

(GSM) system, Code Division Multiple Access (CDMA) system, Wideband Code Division
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Multiple Access (WCDMA) system, General Packet Radio Service (GPRS), Long Term
Evolution (LTE) system, LTE Frequency Division Duplex (FDD) system, LTE Time Division
Duplex (TDD), Universal Mobile Telecommunication System (UMTS), World Interoperability
for Microwave Access (WiMAX)communication system, the future 5G system, and the like.
[0065] FIG 1 shows a wireless communication system 100 applied in an embodiment of the
present application. The wireless communication system 100 may include a network device 110.
The network device 100 may be a device that communicates with a terminal device. The
network device 100 may provide communication coverage for a particular geographic area and
may communicate with terminal devices (e.g., UE) located within the coverage. Optionally, the
network device 100 may be a Base Transceiver Station (BTS) in a GSM system or a CDMA
system, a NodeB (NB) in a WCDMA system, an Evolutional Node B (eNB or eNodeB) in a
LTE system, or a wireless controller in a Cloud Radio Access Network (CRAN). Alternatively,
the network device can be a relay station, an access point, a vehicle-mounted device, a wearable
device, a network-side device in the future 5G network or a network device in a future evolved
Public Land Mobile Network (PLMN), and the like.

[0066] The wireless communication system 100 further includes at least one terminal
device 120 located within the coverage of the network device 110. The terminal device 120
may be mobile or stationary. Optionally, the terminal device 120 can refer to an access terminal,
a User Equipment (UE), a subscriber unit, a subscriber station, a mobile station, a mobile table,
a remote station, a remote terminal, a mobile device, a user terminal, a terminal, a wireless
communication device, a user agent or a user device. The access terminal can be a cellular
phone, a cordless phone, a Session Initiation Protocol (SIP) telephone, a wireless local loop
(WLL) station, a personal digital assistant (PDA), a handheld device having wireless
communication capability, a computing device or other processing devices connected to a
wireless modem, a vehicle-mounted device, a wearable wireless device, a terminal device in
future 5G networks or a terminal device in future evolved PLMN, and the like.

[0067] Optionally, a 5G system or network can also be referred to as a NR system or
network.

[0068] The following is a brief introduction to the background knowledge related to the

embodiments of the present application.
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[0069] A Radio Link Control (RLC) layer is located between a Packet Data Convergence
Protocol (PDCP) layer and a Media Access Control (MAC) layer. The RLC layer communicates
with the PDCP layer through a Service Access Point (SAP) and the MAC layer through a logical
channel. Each logical channel of each UE has an RLC entity. Data received by the RLC entity
from the PDCP layer, or sent to the PDCP layer, is referred to as RLC SDU or PDCP PDU. Data
received by the RLC entity from the MAC layer, or sent to the MAC layer, is referred to as RLC
PDU or MAC SDU.

[0070] If the RLC PDU received by a receiving end (which can be a terminal or a network
device) at a reordering window is disorderly, it needs to be reordered first and then delivered to
the PDCP layer. The disorderly arrived RLC PDU will be stored in a receiving buffer first, until
previous RLC PDUs have been successfully received and delivered to the PDCP layer.

[0071] When receiving RLC PDU data, the receiving end needs to detect which RLC PDU
has been missed. In order to avoid excessive reordering delay, a reordering timer (t_Reordering)
can be triggered to wait for the missed RLC PDU. Briefly, the receiving end will only wait for
the RLC PDU that has not been received for a period of time. If the RLC PDU is not received
after the period of time, the receiving end will not continue to wait. T_reordering determines a
time to wait for a PDU not received. In an existing LTE protocol, a behavior of t_Reordering is
specified, that is, a start condition, a stop condition, a trigger condition, and a behavior after the
trigger, and the like. In summary, the purpose of t_Reordering is to ensure that the data packets
in the reordering window are delivered to the PDCP layer in order.

[0072] However, it does not need to deliver in order for all the cases. For example, if the
PDCP layer has an ordering capability, the disordered data delivered by the RLC can be
reordered by the PDCP layer, and then the RLC layer can timely deliver the received data to the
PDCP layer for the PDCP layer to process the data.

[0073] In view of this, an embodiment of the present application provides a method for
transmitting data, which provides a timely delivery mode, thereby achieving timely delivery of
data from the RLC layer to the PDCP layer.

[0074] FIG. 2 is a schematic flowchart of a method 200 for transmitting data proposed in
an embodiment of the present application, the method 200 can be executed by the terminal

device or the network device in the wireless communication system shown in FIG 1. As shown
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in FIG. 2, the method 200 includes:

[0075] S210, a receiving end starts a timer of a first delivery mode when determining that
delivered data and data to be delivered are not continuous, where the first delivery mode is used
to indicate that the receiving end directly delivers data to an upper layer upon receipt of the
data; and

[0076] S220, the receiving end delivers the data to be delivered to the upper layer using the
first delivery mode when the timer of the first delivery mode does not expire.

[0077] In the existing technology, when the delivered data and the data to be delivered are
not continuous, that is, there is a gap between the delivered data and the data to be delivered,
the receiving end will store the data to be delivered in a buffer until data after the delivered data
and before the data to be delivered, that is data of the gap part, is successfully delivered to the
upper layer, and then the data to be delivered is delivered to the upper layer. Therefore, timely
delivery of the data to be delivered cannot be achieved.

[0078] In the embodiment of the present application, the receiving end is capable of starting
the timer of the first delivery mode when the delivered data and the data to be delivered are not
continuous, thereby delivering the data to the upper layer using the first delivery mode. In the
first delivery mode, after receiving the data, the receiving end does not need to store the
discontinuous data in a receiving buffer, but can directly deliver the data to the upper layer.
Therefore, in the first delivery mode, it does not need to use the receiving buffer, thus saving
system resources.

[0079] It should be noted that the directly delivering the data to the upper layer mentioned
here may be directly delivering received RLC PDU data to the upper layer, or reorganizing the
received RLC PDU data to obtain RLC SDU, and then delivering the RLC SDU to the upper
layer. The upper layer mentioned here can be a PDCP layer, the first delivery mode can also be
referred to as a timely delivery mode, or a real-time delivery mode, and the like.

[0080] When the timer of the first delivery mode is running, or when the timer of the first
delivery mode is in an operating state, the receiving end can always use the timely delivery
mode to deliver data to the upper layer. That is, after receiving the data, it is delivered directly
to the upper layer until the timer of the first delivery mode is stopped or expired.

[0081] When the time is longer than the duration of the timer, the timer expires. If the time
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does not longer the duration of the timer, but a stop condition is met, the timer is stopped. When
the timer is in an expired state or a stopped state, or when the timer is not in the operating state,
the receiving end does not deliver the data to the upper layer in the timely delivery mode, but
delivers the data to the upper layer in an orderly delivery mode in the prior art.

[0082] Optionally, in some embodiments, the method 200 may further include:

[0083] the receiving end stops the timer of the first delivery mode when determining that
the delivered data and the data to be delivered are continuous, if the timer of the first delivery
mode is running.

[0084] Generally, a start condition of the timer of the first delivery mode may be that the
data to be delivered and the delivered data are not continuous, and the stop condition of the
timer of the first delivery mode may be that the data to be delivered and the delivered data are
continuous. That is, when the timer of the first delivery mode is in a non-operating state, the
receiving end may start the timer of the first delivery mode when the data to be delivered and
the data delivered are not continuous, thus delivering the data to the upper layer using the timely
delivery mode, and when the data to be delivered and the delivered data are continuous, the
receiving end may deliver the data to the upper layer using the delivery mode in the prior art,
that is, in the orderly delivery mode.

[0085] This is, when the timer of the first delivery mode is in the non-operating state, the
start condition of the timer of the first delivery mode may be that the data to be delivered and
the delivered data are not continuous, and when the timer of the first delivery mode is in the
operating state, the stop condition of the timer of the first delivery mode may be that the data
to be delivered and the delivered data are continuous.

[0086] When the timer of the first delivery mode is stopped, the receiving end resets the
duration of the timer of the first delivery mode to zero, so that the timer of the first delivery
mode is in the non-operating state. When the duration of the timer of the first delivery mode is
set to a value greater than zero, the timer of the first delivery mode is started and the timer of
the first delivery mode is in the operating state. When the timer of the first delivery mode is
started, after receiving data in a reordering window, the receiving end delivers the data directly
to the upper layer. Even if there is a packet loss, there is no waiting for packet loss. As long as

new data arrives, the received new data can be delivered to the upper layer.
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[0087] Optionally, as an embodiment, the method 200 further includes:

[0088] the receiving end determines whether the delivered data and the data to be delivered
are continuous according to the window information of a reordering window and information
of the delivered data.

[0089] The window information of the reordering window may include information of the
reordering window, such as window lower bound identification, window upper bound
identification and window size, and the like. The size of the reordering window is configured
to indicate a number of PDU that can be received without window movement.

[0090] For example, the window lower bound identification of the reordering window may
be a Sequence Number (SN) of a next PDU waiting to be received, or a next SN of a highest
SN in the received PDU, if a SN of a packet is smaller than the window lower bound
identification of the reordering window, that is, the SN of the data packet is outside the
reordering window, then the packet can be considered as having been successfully received and
delivered to the upper layer, and the window upper bound identification of the window can be
the window lower bound identification + window size. For example, if a maximum SN of the
received data packet is 50, the window lower bound identification can be SN+1=51, and if the
window size is 512, the window upper bound identification can be 51+512=563.

[0091] In this case, the movement of the reordering window is mainly driven by the window
lower bound, that is, only when the data packet of the window lower bound is successfully
received and delivered to the upper layer, or when the reordering timer expires, the window
moves backwards. Therefore, the window lower bound identification of the reordering window
can indicate information of the data to be delivered. For example, a minimum SN of the data to
be delivered. In this way, the receiving end determines, according to the minimum SN of the
data to be delivered and the maximum SN of the delivered data, whether the two are continuous,
thereby determining whether the data to be delivered and the delivered data are continuous.
[0092] Therefore, in the embodiment of the present application, a SN of a RLC SDU last
delivered by the receiving end to the upper layer is denoted as Last_Delivered_ PDCP_RX_SN.
The receiving end determines whether the data to be delivered and the delivered data are
continuous according to the SN of the SDU last delivered to the upper layer in conjunction with

the SN indicated by the window lower bound identification of the reordering window.
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[0093] Specifically, since SN has a range, when it is larger than the range, SN will be
counted again. The current Hyper Frame Number (HFN), denoted as RX_HFN, can be used to
record a recount times. Therefore, according to the SN of the last delivered SDU and in
conjunction with RX_HFN, the receiving end can determine a count value (COUNT)
corresponding to the last delivered SDU, that is, the serial number of the SDU actually delivered
by the receiving end to an upper layer. The same method can be used to calculate the
corresponding count value according to the window lower bound identification, that is, the
count value corresponding to the minimum SN of the data to be delivered.

[0094] Preferably, the receiving end determines whether the delivered data and the data to
be delivered are continuous according to the window information of the reordering window and
the information of the delivered data, includes:

[0095] determining that the delivered data and the data to be delivered are not continuous
if a count value corresponding to the window lower bound identification is not equal to a count
value corresponding to a next SN of the SN of the last delivered SDU; or

[0096] determining that the delivered data and the data to be delivered are continuous if the
count value corresponding to the window lower bound identification is equal to the count value
corresponding to the next SN of the SN of the last delivered SDU.

[0097] The count value corresponding to the window lower bound identification can reflect
an actual serial number value of the data to be delivered, and the count value corresponding to
the SN of the last delivered SDU can reflect an actual serial number value of the last delivered
SDU. By comparing whether the two count values are continuous, it can be determined whether
the delivered data and the data to be delivered are continuous. For example, the count value
corresponding to the window lower bound identification is COUNT1, and the count value
corresponding to the SN of the last delivered SDU is COUNT2. If COUNT1 = COUNT?2 + 1,
then it can be determined that the delivered data and the data to be delivered are continuous,
otherwise, it is determined that the delivered data and the data to be delivered are not continuous.
[0098] It should be understood that, in a specific implementation, the window lower bound
identification may be set as the SN of the last delivered SDU. When performing such
comparison, it can be determined that the delivered data and the data to be delivered are not

continuous when the count value corresponding to the window lower bound identification is
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not equal to the count value corresponding to the SN of the last delivered SDU, and it can be
determined that the delivered data and the data to be delivered are continuous when the count
value corresponding to the window lower bound identification is equal to the count value
corresponding to the SN of the last delivered SDU. That is, the specific judgment condition can
be adjusted according to a definition of the window lower bound identification, which is not
specifically limited by the embodiment of the present application.

[0099] Optionally, as an embodiment, the method 200 further includes:

[0100] setting a window lower bound identification of a reordering window to a count value
corresponding to a SDU that is expected to be delivered next time when the timer of the first
delivery mode is in an expired state.

[0101]  The timer of the first delivery mode being in the expired state may be understood as
that the timer of the first delivery mode is in the non-operating state.

[0102] Specifically, the receiving end can set the window lower bound identification of the
reordering window to a count value corresponding to the count value corresponding to the SDU
that is expected to be delivered next time (denoted as Next PDCP_RX_SN). For example, the
receiving end can determine the corresponding COUNT value according to the
Next PDCP_RX_SN in conjunction with the current RX_HFN of the receiving end. Then,
when the timer of the first delivery mode is in the expired state, the receiving end can start the
timer of the first delivery mode when the count value corresponding to the SDU that is expected
to be delivered next time is not equal to the count value corresponding to the last delivered SDU,
that is, when the data to be delivered and the delivered data are not continuous, so that the data
can be data delivered to the upper layer using the timely delivery mode.

[0103] It should be understood that, in the embodiment of the present application, the
receiving end may be a terminal device or a network device, which is not specifically limited
in the embodiment of the present application.

[0104] If the receiving end is a terminal device, as an embodiment, the method 200 may
further include:

[0105] the receiving end receives the indication information sent by a network device,
where the indication information is used to indicate that the terminal device delivers data to the

upper layer using the first delivery mode or a second delivery mode, where the second delivery
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mode is used to indicate that the receiving end delivers data to the upper layer in order.

[0106] That is, when the receiving end is a terminal device, which delivery mode to be
specifically used can be configured by the network device to the terminal device. The network
device can configure the delivery mode for the terminal device to deliver data to the upper layer
according to factors such as system requirements or upper layer processing capabilities, and the
like. For example, the network device can configure the terminal device to use the first delivery
mode, that is, the timely delivery mode, to deliver data to the upper layer in a case of high delay
requirements, so as to reduce a delay of data transmission. Alternatively, when the processing
capability of the upper layer is strong, the data is delivered to the upper layer using the timely
delivery mode. That is, the disordered data is delivered directly to the upper layer and reordered
by the upper layer.

[0107] Optionally, in some embodiments, the indication information is specifically used to
indicate that a packet data convergence protocol PDCP layer of the terminal device delivers
data to the upper layer using the first delivery mode or the second delivery mode.

[0108] Optionally, in some embodiments, the indication information is specifically used to
indicate that a radio link control RLC layer of the terminal device delivers data to the upper
layer using the first delivery mode or the second delivery mode.

[0109] That is, the indication information for indicating the delivery mode used by the RLC
layer of the terminal device and the indication information for indicating the delivery mode
used by the PDCP layer of the terminal device can be carried in a same indication domain. For
example, they may be carried in a specific indication domain of RRC signaling or dynamic
signaling. That is, the same indication information may be used to indicate which delivery mode
is used by the RLC layer and PDCP layer of the terminal device.

[0110] Optionally, as an embodiment, the receiving end receives the indication information
sent by the network device, includes:

[0111] the receiving end receives a radio resource control RRC signaling sent by the
network device, where the radio resource control signaling includes the indication information.
[0112] That is, the network device may semi-statically configure which delivery mode to
be used for the receiving end through the RRC signaling.

[0113] Optionally, as another embodiment, the receiving end receives the indication
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information sent by the network device, includes:

[0114] the receiving end receives a media access control MAC control element CE or a
packet data convergence protocol PDCP control protocol data unit (PDU), sent by the network
device, where the MAC CE or PDCP control PDU includes the indication information.

[0115]  That is to say, the network device can dynamically configure which delivery mode
the terminal device uses to deliver data to the upper layer through a dynamic signaling, for
example, MAC CE or PDCP control PDU.

[0116] Optionally, the network device can also send the indication information to the
receiving end in other ways, and the embodiment of the present application does not limit the
specific notification mode of the indication information.

[0117]  Therefore, in the method for transmitting data in the embodiment of the present
application, the receiving end can start the timer of the timely delivery mode when the data to
be delivered and the delivered data are not continuous, so as to realize timely delivery of data
to the upper layer, which is conducive to realize timely data delivery and reduce the delay of
data transmission.

[0118] It should be noted that, in the embodiment of the present application, no matter
which delivery mode is used, when the receiving end receives the Protocol Data Unit (PDU)
data, it needs to perform de-header (or decapsulation) processing on the PDU data to generate
SDU data, and then the SDU data can be delivered to the upper layer. The process of generating
SDU data from PDU data is omitted for the convenience of description, but it does not mean
that the process is not executed.

[0119] In an embodiment of the present application, the receiving end can generate the SDU
data according to multiple PDUs, where, multiple PDUs may constitute a complete SDU, or
may constitute part of a complete SDU. Alternatively, part of the multiple PDUs may constitute
a complete SDU. That is, the SDU data may be generated by at least one PDU, which is capable
of constituting a complete SDU, and a previous (and/or posterior) PDU of the at least one PDU.
[0120] That is, the receiving end can generate SDU data from at least one PDU, which is
capable of constituting a complete SDU, and a previous PDU of the at least one PDU, or the
receiving end may generate SDU data from at least one PDU, which is capable of constituting

a complete SDU, and a posterior PDU of the complete PDU, or the receiving end may also
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generate an SDU data from the at least one PDU, the previous PDU of the at least one PDU,
and the posterior PDU of the at least one PDU, and the like. The embodiment of the present
application does not specifically limit the generation mode of the SDU.

[0121] In the first delivery mode, after the SDU data is generated, the receiving end directly
delivers the SDU data to the upper layer, even if previous SDU data of the SDU data has not
been delivered to the upper layer. That is, the receiving end can disorderly deliver the SDU data
to the upper layer.

[0122] In the second delivery mode, after the SDU data is generated, the receiving end
needs to wait for all previous SDU data of the SDU data are delivered to the upper layer, and
then the SDU data can be delivered to the upper layer. That is, the receiving end needs to deliver
SDU data to the upper layer in order.

[0123] FIG. 3 is a schematic flowchart of a method 300 for transmitting data in another
embodiment of the present application. The method 300 can be executed by the terminal device
or the network device in the wireless communication system shown in FIG. 1.As shown in FIG.
3, the method 300 includes:

[0124] S310, a receiving end sets a duration of a timer of a second delivery mode to zero;
and

[0125] S320, the receiving end deliver data to be delivered to an upper layer using a first
delivery mode;

[0126] where the first delivery mode is used to indicate that the receiving end directly
delivers the data to the upper layer upon the receipt of the data, and the second delivery mode
is used to indicate that the receiving end delivers data to the upper layer in order.

[0127] In this embodiment, a window upper bound identification of a reordering window
may be a next SN number of a highest SN number in the received PDU. If a SN of a data packet
is larger than the window upper bound identification of the reordering window, that is, the SN
of the data packet is outside the reordering window, then the data packet can be considered as
having not been successfully received. If the receiving end receives a data packet whose SN is
larger than the current window upper bound identification, then the receiving end can update
the window upper bound identification as the SN of the newly received data packet, that is, the

window is moved backwards.
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[0128] That is to say, the movement of the reordering window is mainly driven by the upper
bound of the window, that is, as long as the receiving end receives a data packet with a larger
SN, the window will move backwards. In this case, the receiving end only needs to set the
duration of the timer of the second delivery mode, that is, an orderly delivery mode, to zero.
When the duration of the timer of the sequential delivery mode is zero, the timer is in a non-
operating state. Therefore, even if there is packet loss, there is no waiting for the packet loss,
so that the window will move backwards following receipt of a new data packet. Accordingly,
when receiving a new data packet, the receiving end can directly deliver the newly received
data packet to the upper layer, thus realizing timely delivery of the received data packet.
[0129] Therefore, in this scenario, the receiving end does not need to determine whether
the delivered data and the data to be delivered are continuous, as long as the duration of the
timer of the second delivery mode is set to 0, the timely delivery of the received data packet
can be realized. Alternatively, if the data need to be delivered in order, it only need to set the
duration of the timer of the second delivery mode to a value greater than zero. Therefore, the
receiving end can switch between the timely delivery mode and the orderly delivery mode by
controlling the duration of the timer of the second delivery mode.

[0130] It should be noted that, in the embodiment of the present application, no matter
which delivery mode is used, when the receiving end receives the Protocol Data Unit (PDU)
data, it needs to perform de-header (or decapsulation) processing on the PDU data to generate
Service Data Unit (SDU) data, and then the SDU data can be delivered to the upper layer. The
process of generating SDU data from PDU data is omitted for the convenience of description,
but it does not mean that the process is not executed.

[0131] In an embodiment of the present application, the receiving end can generate the SDU
data according to multiple PDUs, where, the multiple PDUs may constitute a complete SDU,
or may constitute part of a complete SDU. Alternatively, part of the multiple PDUs may
constitute a complete SDU. That is, the SDU data may be generated by at least one PDU, which
is capable of constituting a complete SDU, and a previous (and/or posterior) PDU of the at least
one PDU.

[0132] That is, the receiving end can generate SDU data from at least one PDU, which is

capable of constituting a complete SDU, and a previous PDU of the at least one PDU, or the
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receiving end may generate SDU data from at least one PDU, which is capable of constituting
a complete SDU, and a posterior PDU of the complete PDU, or the receiving end may also
generate an SDU data from the at least one PDU, the previous PDU of the at least one PDU,
and the posterior PDU of the at least one PDU, and the like. The embodiment of the present
application does not specifically limit the generation mode of the SDU.

[0133] In the first delivery mode, after the SDU data is generated, the receiving end directly
delivers the SDU data to the upper layer, even if previous SDU data of the SDU data has not
been delivered to the upper layer. That is, the receiving end can disorderly deliver the SDU data
to the upper layer.

[0134] In the second delivery mode, after the SDU data is generated, the receiving end
needs to wait for all previous SDU data of the SDU data are delivered to the upper layer, and
then the SDU data can be delivered to the upper layer. That is, the receiving end needs to deliver
SDU data to the upper layer in order.

[0135] FIG. 4 is a schematic flowchart of a method 700 for transmitting data in still another
embodiment of the present application. The method 700 can be executed by the terminal device
in the wireless communication system shown in FIG. 1. As shown in FIG. 4, the method 700
includes:

[0136] S710, a terminal device receives indication information sent by a network device,
where the indication information is used to indicate that a packet data convergence protocol
PDCP layer and a radio link control RLC layer of the terminal device deliver data to an upper
layer using a first delivery mode or a second delivery mode, where the first delivery mode is
used to indicate that the device directly generates service data unit SDU data and deliver the
SDU data to the upper layer upon receipt of PDU data, and the second delivery mode is used to
indicate that the device delivers data to the upper layer in order; and

[0137] S720, deliver the SDU data to the upper layer according to the indication
information.

[0138] Therefore, in the embodiment of the present application, the indication information
for indicating the delivery mode used by the RLC layer of the terminal device and the indication
information for indicating the delivery mode used by the PDCP layer of the terminal device can

be carried in a same indication domain. For example, they may be carried in a specific indication
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domain of RRC signaling or dynamic signaling. That is, the same indication information may
be used to indicate which delivery mode is used by the RLC layer and PDCP layer of the
terminal device. It should be understood that, no matter which delivery mode is used, upon
receipt of the PDU data, the receiving end needs to perform de-header processing on the PDU
data to generate the SDU data, and then the SDU data can be delivered to the upper layer.
[0139] In the embodiment of the present application, the receiving end may receive multiple
PDUs, and the receiving end may perform de-header processing on the multiple PDUs to
generate an SDU, where, the multiple PDUs may constitute a complete SDU, or may constitute
part of a complete SDU. Alternatively, part of the multiple PDUs may constitute a complete
SDU. That is, the SDU data may be generated by at least one PDU, which is capable of
constituting a complete SDU, and a previous (and/or posterior) PDU of the at least one PDU.
[0140] For example, if the receiving end receives PDU 1, PDU 2 and PDU 3, which
constitute a complete SDU, the receiving end may perform de-header processing on the PDU
1, PDU 2 and PDU 3 and generate a complete SDU.

[0141]  Alternatively, if the receiving end receives PDU 4, PDU5 and PDU 6, the PDU 5 is
a complete SDU (denoted as SDU1), the PDU 4 and PDU 6 may be segments of other SDUs
other than SDUL1, the PDU 4 and PDU 6 may belong to a same SDU or may belong to different
SDUEs, then the receiving end may also perform de-header processing on the PDU 4, PDU 5
and PDU 6 to generate an SDU.

[0142] In the first delivery mode, after the SDU data is generated, the receiving end directly
delivers the SDU data to the upper layer, even if previous SDU data of the SDU data has not
been delivered to the upper layer. That is, the receiving end can disorderly deliver the SDU data
to the upper layer.

[0143] In the second delivery mode, after the SDU data is generated, the receiving end
needs to wait for all previous SDU data of the SDU data are delivered to the upper layer, and
then before the SDU data can be delivered to the upper layer. That is, the receiving end needs
to deliver SDU data to the upper layer in order.

[0144] The method embodiments of the present application are described in detail above
with reference to FIGs. 2 to 4. Hereinafter, device embodiments of the present application will

be described in detail with reference to FIGs. 5 to 8. It should be understood that the device
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embodiments and the method embodiments correspond to each other, and similar descriptions
can refer to the method embodiments.

[0145] FIG. 5 is a schematic block diagram of a device for transmitting data according to
an embodiment of the present application. The device 400 of FIG. 5 includes:

[0146] a processing module 410, configured to start a timer of a first delivery mode when
determining that delivered data and data to be delivered are not continuous, where the first
delivery mode is used to indicate that the device directly delivers data to an upper layer upon
receipt of the data; and

[0147] a communicating module 420, configured to deliver the data to be delivered to the
upper layer using the first delivery mode when the timer of the first delivery mode does not
expire.

[0148] Optionally, in some embodiments, the processing module 410 is further configured
to:

[0149] stop the timer of the first delivery mode when determining that the delivered data
and the data to be delivered are continuous, if the timer of the first delivery mode is running.
[0150] Optionally, in some embodiments, the device further includes:

[0151] a determining module, configured to determine whether the delivered data and the
data to be delivered are continuous according to window information of a reordering window
and information of the delivered data.

[0152] Optionally, in some embodiments, the window information of the reordering
window includes a window lower bound identification of the reordering window, and the
determining module is specifically configured to:

[0153] determine whether the delivered data and the data to be delivered are continuous
according to the window lower bound identification of the reordering window and a serial
number SN of a last delivered service data unit SDU.

[0154] Optionally, in some embodiments, the determining module is specifically
configured to:

[0155] determine that the delivered data and the data to be delivered are not continuous if
a count value corresponding to the window lower bound identification is not equal to a count

value corresponding to a next SN of the SN of the last delivered SDU; or
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[0156] determine that the delivered data and the data to be delivered are continuous if the
count value corresponding to the window lower bound identification is equal to the count value
corresponding to the next SN of the SN of the last delivered SDU.

[0157] Optionally, in some embodiments, the processing module 410 is further configured
to:

[0158] set a window lower bound identification of a reordering window to a count value
corresponding to a SDU that is expected to be delivered next time when the timer of the first
delivery mode is in an expired state.

[0159] Optionally, in some embodiments, the processing module 410 is further configured
to:

[0160] start the timer of the first delivery mode when the count value corresponding to the
SDU that is expected to be delivered next time is not equal to the count value corresponding to
the last delivered SDU delivered last time.

[0161] Optionally, in some embodiments, the device is a terminal device or a network
device.

[0162] Optionally, in some embodiments, the device is a terminal device, and the
communicating module 420 is further configured to:

[0163] receive indication information sent by a network device, where the indication
information is used to indicate that the device delivers data to the upper layer using the first
delivery mode or a second delivery mode, where the second delivery mode is used to indicate
that the device delivers data to the upper layer in order.

[0164] Optionally, in some embodiments, the indication information is specifically used to
indicate that a packet data convergence protocol PDCP layer of the device delivers data to the
upper layer using the first delivery mode or the second delivery mode.

[0165] Optionally, in some embodiments, the indication information is specifically used to
indicate that a radio link control RLC layer of the device delivers data to the upper layer using
the first delivery mode or the second delivery mode.

[0166] Optionally, in some embodiments, communicating module 420 is specifically
configured to:

[0167] receive a radio resource control RRC signaling sent by the network device, where
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the radio resource control signaling includes the indication information.

[0168] Optionally, in some embodiments, the communicating module 420 is specifically
configured to:

[0169] receive a media access control MAC control element CE or a packet data
convergence protocol PDCP control protocol data unit PDU, sent by the network device, where
the MAC CE or PDCP control PDU includes the indication information.

[0170] Specifically, the device 400 may correspond to (e.g., may be configured at or be
itself) the receiving end described in the above method 200. In addition, modules or units in the
device 400 are respectively configured to execute the actions or processing procedures executed
by the receiving end in the above method 200. Here, detailed description thereof will be omitted
to avoid repetition.

[0171] FIG. 6 is a schematic block diagram of a device for transmitting data according to
an embodiment of the present application. The device 500 of FIG 6 includes:

[0172] a setting module 510, configured to set a duration of a timer of a second delivery
mode to zero; and

[0173] a communicating module 520, configured to deliver data to be delivered to an upper
layer using a first delivery mode;

[0174] where the first delivery mode is used to indicate that the device directly delivers the
data to the upper layer upon receipt of the data, and the second delivery mode is used to indicate
that the device to delivers data to the upper layer in order.

[0175] Specifically, the device 500 may correspond to (e.g., may be configured at or be
itself) the receiving end described in the above method 300. In addition, modules or units in the
device 500 are respectively configured to execute the actions or processing procedures executed
by the receiving end in the above method 300. Here, detailed description thereof will be omitted
to avoid repetition.

[0176] FIG. 7 is a schematic block diagram of a device for transmitting data according to
an embodiment of the present application. The device 800 of FIG. 7 includes:

[0177] a communicating module 810, configured to receive indication information sent by
a network device, where the indication information is used to indicate that a packet data

convergence protocol PDCP layer and a radio link control RLC layer of the terminal device
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deliver data to an upper layer using a first delivery mode or a second delivery mode, where the
first delivery mode is used to indicate that the device directly generates service data unit SDU
data and deliver the SDU data to the upper layer upon receipt of protocol data unit PDU data,
and the second delivery mode is used to indicate that the device delivers data to the upper layer
in order; and deliver the SDU data to the upper layer according to the indication information .

[0178] Specifically, the device 800 may correspond to (e.g., may be configured at or be
itself) the receiving end described in the above method 700. In addition, modules or units in the
device 800 are respectively configured to execute the actions or processing procedures executed
by the terminal device in the above method 700. Here, detailed description thereof will be
omitted to avoid repetition.

[0179] As shown in FIG. 8, an embodiment of the present application further provides a
device 600 for transmitting data. The device 600 can be the device 400 in FIG. 5, or the device
500 in FIG. 6, or the device 800 in FIG. 7, which can be configured to execute the content of
the receiving end corresponding to the method 200 in FIG. 2, or the method 300 in FIG. 3, or
the content of the terminal device corresponding to the method 700 in FIG. 4. The device 600
includes: an input interface 610, an output interface 620, a processor 630 and a memory 640,
the input interface 610, output interface 620, processor 630 and memory 640 can be connected
through a bus system. The memory 640 is configured to store programs, instructions or codes.
The processor 630 is configured to execute the programs, instructions or codes in the memory
640 to control the input interface 610 to receive a signal, control the output interface 620 to
send a signal, and complete the operations in the foregoing method embodiments.

[0180] It should be understood that in the embodiments of the present application, the
processor 630 may be a Central Processing Unit (CPU), and the processor 630 may also be
other general purpose processors, digital signal processors (DSPs), application specific
integrated circuits (ASICs), field programmable gate arrays (FPGAS) or other programmable
logic devices, discrete gates or transistor logic devices, discrete hardware components, and the
like. The general purpose processor may be a microprocessor or the processor may also be any
conventional processors, and the like.

[0181] The memory 640 may include a read only memory and a random access memory,

and provide instructions and data to the processor 630. A portion of memory 640 may also
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include a non-volatile random access memory. For example, the memory 640 may also store
device type information.

[0182] During an implementation, contents of the above method can be completed by an
integrated logic circuit of hardware or instructions in the form of software in the processor 630.
The content of the method disclosed in connection with the embodiment of the application may
be directly implemented by a hardware processor, or in the combination of hardware and
software modules in the processor. Software modules can be located in mature storage media
in the art, such as a random access memory, a flash memory, a read only memory, a
programmable read only memory or an electrically erasable programmable memory, a register,
and the like. The storage medium is located in the memory 640. The processor 630 reads the
information in the memory 640 and completes the contents of the above method with reference
to its hardware, which will not be described in detail herein to avoid repetition.

[0183] In a specific embodiment, the processing module 410 included in the device 400 in
FIG. 5 may be implemented by the processor 630 in FIG. 8, and the communicating module
420 included in the device 400 in FIG. 5 may be implemented by the input interface 610 and
the output interface 620 in FIG. 8.

[0184] In another specific embodiment, the setting module 510 included in the device 500
in FIG. 6 may be implemented by the processor 630 in FIG. 8, and the communicating module
520 included in the device 500 in FIG. 6 may be implemented by the input interface 610 and
the output interface 620 in FIG. 8.

[0185] In a further specific embodiment, the communicating module 810 included in the
device 800 in FIG. 7 may be implemented by the input interface 610 and the output interface
620 in FIG. 8.

[0186] An embodiment of the present application further provides a computer readable
storage medium storing one or more programs, where the one or more programs include
instructions, which, when executed by a portable electronic device including multiple
applications, enable the portable electronic device to execute the methods of the embodiments
shown in FIGs. 2 to 4.

[0187] An embodiment of the present application further provides a computer program

including instructions, which, when executed by a computer, enable the computer to execute
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the corresponding flow of the methods of the present embodiments shown in FIGs 2 to 4.
[0188] Those skilled in the art will appreciate that the elements and algorithm steps of the
examples described in conjunction with the embodiments disclosed herein can be implemented
in electronic hardware or a combination of computer software and electronic hardware.
Whether these functions are performed in hardware or software, it depends on specific
applications and design constraints of the technical solution. A person skilled in the art may use
different methods to implement the described functions with respect to each particular
application, but such implementation should not be considered to go beyond the scope of the
present application.

[0189] Those skilled in the art can clearly understand that, for convenience and brevity of
the description, for specific operation processes of the systems, the apparatuses and the units
described above, reference may be made to the corresponding processes in the above method
embodiments, and details will not be described herein again.

[0190] In the embodiments provided in the present application, it should be understood that
the disclosed systems, apparatuses, and methods may be implemented in other manners. For
example, the apparatus embodiments described above are merely illustrative. For example, the
division of the units is only a logical function division. In an actual implementation, there may
be another division manner. For example, multiple units or components may be combined or
may be integrated into another system, or some features may be ignored or not executed. In
addition, a coupling or direct coupling or communication connection shown or discussed may
be an indirect coupling or communication connection through some interfaces, apparatuses or
units, and may be electrical, mechanical or otherwise.

[0191] The units described as separate components may or may not be physically separated,
and the components shown as units may or may not be physical units, that is, may be located
in one place, or may be distributed to multiple network units. Some or all of the units may be
selected according to actual needs to achieve the purpose of the solutions of the embodiments.
[0192] In addition, the functional units in the embodiments of the present application may
be integrated into one processing unit, or each of the units may exist alone physically, or two
or more units may be integrated in one unit.

[0193] The functions may be stored in a computer readable storage medium if implemented
26



10

15

in the form of a software functional unit and sold or used as a standalone product. Based on
such understanding, the essence of the technical solution of the present application, or a part of
the technical solution of the present application contributing to the prior art, or a part of the
technical solution may be embodied in the form of a software product which is stored in a
storage medium, including instructions for enabling a computer device (which may be a
personal computer, a server, or a network device, etc.) to perform all or part of the steps of the
embodiments of the present application. The above storage medium includes: various mediums
capable of storing program codes, such as a USB flash disk, a mobile hard disk, a read-only
memory (ROM), a random access memory (RAM), a magnetic disk, an optical disk, or the like.
[0194] The above description is only specific embodiments of the present application, but
the protection scope of the present application is not limited thereto. Any modification or the
substitution conceived by persons skilled in the art within the technical scope of the present
application should be covered in the protection scope of the present application. Therefore, the
protection scope of the present application is subject to the protection scope of the appended

claims.
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1. A method for transmitting data, comprising:

starting, by a receiving end, a timer of a first delivery mode when determining that
delivered data and data to be delivered are out of order, wherein the first delivery mode is used
to indicate that the receiving end directly delivers data to an upper layer upon receipt of the
data; and

delivering, by the receiving end, the data to be delivered to the upper layer using the first
delivery mode when the timer of the first delivery mode has not expired;

wherein the method further comprises:

stopping, by the receiving end, the timer of the first delivery mode, upon determining that
the delivered data and the data to be delivered are in order under a condition that the timer of
the first delivery mode is running.

2. The method of claim 1, further comprising:

determining, by the receiving end, whether the delivered data and the data to be delivered
are in order according to window information of a reordering window and information of the
delivered data.

3. The method of claim 2, wherein the window information of the reordering window
comprises a window lower bound identification of the reordering window, and the determining,
by the receiving end, whether the delivered data and the data to be delivered are in order
according to the window information of the reordering window and the information of the
delivered data, comprises:

determining, by the receiving end, whether the delivered data and the data to be delivered
are in order according to the window lower bound identification of the reordering window and
a serial number, SN, of a last delivered service data unit, SDU.

4. The method of claim 3, wherein the determining, by the receiving end, whether the
delivered data and the data to be delivered are in order according to the window lower bound

identification of the reordering window and the serial number, SN, of the last delivered service
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data unit, SDU, comprises:

determining that the delivered data and the data to be delivered are out of order if a count
value corresponding to the window lower bound identification is not equal to a count value
corresponding to a next SN of the SN of the last delivered SDU; or

determining that the delivered data and the data to be delivered are in order if the count
value corresponding to the window lower bound identification is equal to the count value
corresponding to the next SN of the SN of the last delivered SDU.

5. The method of claim 1, further comprising:

setting a window lower bound identification of a reordering window to a count value
corresponding to a SDU that is expected to be delivered next time when the timer of the first
delivery mode is in an expired state.

6. The method of claim 5, wherein the starting, by the receiving end, the timer of the first
delivery mode when determining that the delivered data and the data to be delivered are out of
order, comprises:

starting the timer of the first delivery mode when the count value corresponding to the
SDU that is expected to be delivered next time is not equal to a next count value of the count
value corresponding to a last delivered SDU.

7. The method of claim 1, wherein the receiving end is a terminal device or a network
device.

8. The method of claim 7, wherein the receiving end is a terminal device, and the method
further comprises:

receiving, by the receiving end, indication information sent by a network device, wherein
the indication information is used to indicate that the terminal device delivers data to the upper
layer using the first delivery mode or a second delivery mode, wherein the second delivery
mode is used to indicate that the receiving end delivers data to the upper layer in order.

9. The method of claim 8, wherein the indication information is used to indicate that a
packet data convergence protocol, PDCP, layer of the terminal device delivers data to the upper
layer using the first delivery mode or the second delivery mode.

10. The method of claim 8, wherein the indication information is used to indicate that a

radio link control, RLC, layer of the terminal device delivers data to the upper layer using the
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first delivery mode or the second delivery mode.

11. The method of claim 8, wherein the receiving, by the receiving end, the indication
information sent by the network device, comprises:

receiving, by the receiving end, a radio resource control RRC signaling sent by the network
device, wherein the radio resource control signaling comprises the indication information.

12. The method of claim 8, wherein the receiving, by the receiving end, the indication
information sent by the network device, comprises:

receiving, by the receiving end, a media access control, MAC, control element, CE, or a
packet data convergence protocol, PDCP, control protocol data unit, PDU, sent by the network
device, wherein the MAC CE or PDCP control PDU comprises the indication information.

13. The method of claim 8, further comprising:

setting, by the receiving end, a duration of a timer of the second delivery mode to zero
when determining that data is delivered to the upper layer using the first delivery mode.

14. The method of claim 8, wherein the indication information is used to indicate that a
packet data convergence protocol, PDCP, layer and a radio link control, RLC, layer of the
terminal device deliver data to the upper layer using the first delivery mode or the second
delivery mode, wherein the first delivery mode is used to indicate that the terminal device
directly generates service data unit, SDU, data and delivers the SDU data to the upper layer
upon receipt of protocol data unit, PDU, data, and the second delivery mode is used to indicate
that the terminal device delivers data to the upper layer in order; and the method further
comprises:

delivering the SDU data to the upper layer according to the indication information.

15. A device for transmitting data, comprising: a memory, a processor, a transceiver and a
computer program stored on the memory and operable on the processor,

wherein the processor, when running the computer program, is configured to:

start a timer of a first delivery mode when determining that delivered data and data to be
delivered are out of order, wherein the first delivery mode is used to indicate that the device
directly delivers data to an upper layer upon receipt of the data; and

control the transceiver to deliver the data to be delivered to the upper layer using the first

delivery mode in a case wherein the timer of the first delivery mode has not expired,
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wherein the processor is further configured to:

stop the timer of the first delivery mode, upon determining that the delivered data and the
data to be delivered are in order under a condition that the timer of the first delivery mode is
running.

16. The device according to claim 15, wherein the processor is further configured to:

determine whether the delivered data and the data to be delivered are in order according
to window information of a reordering window and information of the delivered data.

17. The device according to claim 16, wherein the window information of the reordering
window comprises a window lower bound identification of the reordering window, and the
processor is configured to:

determine whether the delivered data and the data to be delivered are in order according
to the window lower bound identification of the reordering window and a serial number, SN,
of a last delivered service data unit, SDU.

18. The device of claim 17, wherein the processor is configured to:

determine that the delivered data and the data to be delivered are out of order if a count
value corresponding to the window lower bound identification is not equal to a count value
corresponding to a next SN of the SN of the last delivered SDU; or

determine that the delivered data and the data to be delivered are in order if the count value
corresponding to the window lower bound identification is equal to the count value
corresponding to the next SN of the SN of the last delivered SDU.

19. The device of claim 15, wherein the processor is configured to:

set a window lower bound identification of a reordering window to a count value
corresponding to a SDU that is expected to be delivered next time when the timer of the first
delivery mode is in an expired state.

20. The device of claim 19, wherein the processor is further configured to:

start the timer of the first delivery mode when the count value corresponding to the SDU
that is expected to be delivered next time is not equal to a next count value of the count value
corresponding to a last delivered SDU.

21. The device of claim 15, wherein the device is a terminal device or a network device.

22. The device of claim 21, wherein the device is a terminal device, and the processor is
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configured to:

control the transceiver to receive indication information sent by a network device, wherein
the indication information is used to indicate that the device delivers data to the upper layer
using the first delivery mode or a second delivery mode, wherein the second delivery mode is
used to indicate that the device delivers data to the upper layer in order.

23. The device of claim 22, wherein the indication information is used to indicate that a
packet data convergence protocol, PDCP, layer of the device delivers data to the upper layer
using the first delivery mode or the second delivery mode.

24. The device of claim 22, wherein the indication information is used to indicate that a
radio link control, RLC, layer of the device delivers data to the upper layer using the first
delivery mode or the second delivery mode.

25. The device of claim 22, wherein the processor is configured to:

control the transceiver to receive a radio resource control, RRC, signaling sent by the
network device, wherein the radio resource control signaling comprises the indication
information.

26. The device of claim 22, wherein the processor is configured to:

control the transceiver to receive a media access control, MAC, control element, CE, or a
packet data convergence protocol, PDCP, control protocol data unit, PDU, sent by the network

device, wherein the MAC CE or PDCP control PDU comprises the indication information.
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