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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of communications technologies, and in particular, to a data transmis-
sion method and a device.

BACKGROUND

[0002] The Core Specification Working Group (Core Specification Working Group, CSWG) in the Bluetooth Special
Interest Group (Bluetooth Special Interest Group, BT SIG) formulates a specification named "LE Data Length Extension".
In the specification, a maximum payload length of a Bluetooth low energy (Bluetooth Low Energy, BLE) packet is extended
from original 31 octets to 255 octets. This newly added feature will be released in a Bluetooth version 4.2.
[0003] In the General Attribute Protocol (General Attribute Protocol, GATT) defined in the BLE protocol, devices in a
BLE network include two types: a sensor (Sensor, for example, a wearable device) and a collector (Collector, for example,
a smartphone). The sensor is a data provider (Server), and the collector is a data receiver (Client). When the sensor
needs to transmit a service data packet of a particular service to the collector, the sensor directly adds the service data
packet to a payload of a to-be-transmitted packet, and sends the BLE packet to the collector. Existing wireless transmission
processes are all similar to that, and are not listed one by one herein. As can be seen, in an existing transmission method,
a payload of each transmitted packet carries only one service data packet. However, an amount of data in a single
service data packet is generally only several octets or ten-odd octets, and is far less than a maximum payload length
that can be carried by the packet, for example, 255 octets. Therefore, data transmission efficiency is low, power con-
sumption of transmission is high, and an advantage of the maximum payload length in the packet is completely not used.
[0004] Jin Zhu et al "An Efficient QoS-constrained Data Aggregation and Processing Approach in Distributed Wireless
Sensor Networks" in Proceedings of the 11th IEEE Symposium on Computers and Communications, pp 257-262, dis-
closes an approach to delaying packets by a fixed time interval.
[0005] Wei-Chih Hong et al "A Multichannel Scheduler for High-Speed Wireless Backhaul Links with Packet Concate-
nation" in IEEE Transactions on Mobile Computing vol 9 no 2, pp 201-214, describes approaches to packet aggregation.

SUMMARY

[0006] Embodiments of the present invention provide a data transmission method and a device, so as to improve data
transmission efficiency and reduce power consumption of transmission.
[0007] Aspects of the invention are set out in the claims. Embodiments, which do not fall within the scope of the
appended set of claims are to be interpreted as background information, useful for understanding the invention. During
implementation of the embodiments of the present invention, when a service data packet that needs to be sent to a peer
device is obtained, a priority corresponding to the service data packet is determined; if the priority is lower than a preset
level, the to-be-sent service data packet is written to a packet buffer; when data stored in the packet buffer meets a
transmission condition, the data stored in the packet buffer is encapsulated, to generate a to-be-sent packet; and the
generated to-be-sent packet is sent to the peer device. By means of the embodiments of the present invention, a manner
of sending a to-be-sent service data packet is determined according to a priority corresponding to the service data
packet, and if the priority is relatively low, a payload in a to-be-sent packet is made close to a maximum payload length
of the to-be-sent packet as far as possible, thereby improving data transmission efficiency and reducing power con-
sumption of transmission.

BRIEF DESCRIPTION OF DRAWINGS

[0008] To describe the technical solutions in the embodiments of the present invention more clearly, the following
briefly describes the accompanying drawings required for describing the embodiments. Apparently, the accompanying
drawings in the following description show some embodiments of the present invention, and a person of ordinary skill
in the art may still derive other drawings from these accompanying drawings without creative efforts.

FIG. 1 is a schematic flowchart of a data transmission method according to an embodiment of the present invention;
FIG. 1a is a schematic diagram of a frame format of a BLE packet according to FIG. 1;
FIG. 1b is a schematic diagram of a manner of BLE network data exchange according to FIG. 1a;
FIG. 2 is another schematic flowchart of a data transmission method according to an embodiment of the present
invention;
FIG. 2a is a schematic diagram of a sending manner according to FIG. 2;
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FIG. 3 is still another schematic flowchart of a data transmission method according to an embodiment of the present
invention;
FIG. 3a is a schematic flowchart of a manner of identifying whether a service data packet can be written to a buffer
according to FIG. 3;
FIG. 3b is a schematic flowchart of another manner of identifying whether a service data packet can be written to
a buffer according to FIG. 3;
FIG. 3c is a schematic diagram of a storage manner of a packet buffer according to FIG. 3;
FIG. 3d is a schematic flowchart of a manner of obtaining a service data packet according to an embodiment of the
present invention;
FIG. 3e is a schematic flowchart of another manner of obtaining a service data packet according to an embodiment
of the present invention;
FIG. 4 is a schematic flowchart of a manner of adjusting a priority level according to an embodiment of the present
invention;
FIG. 5 is yet another schematic flowchart of a data transmission method according to an embodiment of the present
invention;
FIG. 6 is a schematic structural diagram of a system according to an embodiment of the present invention;
FIG. 6a is a schematic interaction diagram of a data transmission method according to an embodiment of the present
invention;
FIG. 6b is a schematic diagram of a packet structure in a data exchange process according to FIG. 6;
FIG. 7 is a schematic structural diagram of a device according to an embodiment of the present invention;
FIG. 8 is another schematic structural diagram of a device according to an embodiment of the present invention;
FIG. 8a is a schematic structural diagram of a Bluetooth device according to FIG. 8; and
FIG. 9 is still another schematic structural diagram of a device according to an embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0009] The following clearly and completely describes the technical solutions in the embodiments of the present
invention with reference to the accompanying drawings in the embodiments of the present invention. Apparently, the
described embodiments are merely a part rather than all of the embodiments of the present invention. All other embod-
iments obtained by a person of ordinary skill in the art based on the embodiments of the present invention without creative
efforts shall fall within the protection scope of the present invention.
[0010] The embodiments of the present invention provide a data transmission method and a device. When obtaining
a service data packet that needs to be sent to a peer device, a local device determines a priority corresponding to the
service data packet; if the priority is lower than a preset level, writes the to-be-sent service data packet to a packet buffer;
when data stored in the packet buffer meets a transmission condition, encapsulates the data stored in the packet buffer,
to generate a to-be-sent packet; and sends the generated to-be-sent packet to the peer device. By means of the em-
bodiments of the present invention, a manner of sending a to-be-sent service data packet is determined according to a
priority corresponding to the service data packet, and if the priority is relatively low, a payload in a to-be-sent packet is
made close to a maximum payload length of the to-be-sent packet as far as possible, thereby improving data transmission
efficiency and reducing power consumption of transmission.
[0011] The embodiments of the present invention may be applied to a device or system that is based on a wireless
or wired transmission manner. The wireless transmission manner may be Bluetooth, infrared, WiFi, Zigbee, or the like,
and the wired transmission manner may be based on a USB data line or the like. A specific transmission manner is not
limited in the embodiments of the present invention. Bluetooth transmission is one of the most common transmission
manners. Therefore, for ease of description, the Bluetooth transmission is used as an example in some scenarios in the
embodiments of the present invention. However, it should be noted that, the Bluetooth transmission is not intended to
limit the protection scope of the present invention. For ease of description, in the following embodiments, a data sending
party is referred to as a "local device", and a data receiving party is referred to as a "peer device". It should be noted
that, the "local device" and the "peer device" are intended only for description. During specific implementation, roles of
the "local device" and the "peer device" may be exchanged, that is, the "local device" and the "peer device" both can
receive and send data. The data transmission method and the device provided in the embodiments of the present
invention are separately described below in detail with reference to FIG. 1 to FIG. 9.
[0012] Referring to FIG. 1, FIG. 1 is a schematic flowchart of a data transmission method according to an embodiment
of the present invention. In this embodiment of the present invention, the method may include the following steps.
[0013] S101: Obtain a service data packet that needs to be sent to a peer device and determine a priority corresponding
to the service data packet.
[0014] During specific implementation, when a local device needs to transmit data to a peer device, the local device
establishes a communication connection, for example, a Bluetooth connection or an infrared connection, to the peer
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device. A specific connection manner is not limited in this embodiment of the present invention. In a wireless transmission
manner, data is transmitted in a form of a packet, and to-be-transmitted target data is loaded into a payload of a to-be-
transmitted packet.
[0015] Generally, a maximum payload length that can be carried by a packet of each type and a frame format of the
packet are stipulated in a related protocol or standard. For ease of understanding, a BLE (Bluetooth Low Energy,
Bluetooth low energy) packet in Bluetooth transmission is used as an example. For example, in an existing BT (Bluetooth,
Bluetooth) version, a maximum payload length of a BLE packet is 31 octets, and in a to-be-released BT version 4.2, a
maximum payload length of a BLE packet is 255 octets. A frame format of a BLE packet is shown in FIG. 1a. Referring
to FIG. 1a, FIG. 1a is a schematic diagram of a frame format of a BLE packet according to FIG. 1. It can be seen from
FIG. 1a that, each BLE includes one-octet Preamble (preamble), a four-octet Access Address (access address), a PDU
(Protocol Data Unit, protocol data unit), and a three-octet CRC (Cycling Redundancy Check, cyclic redundancy check).
The protocol data unit includes a two-octet Header (header), a Payload (payload), and a four-octet MIC (Message
Integrity Check, message integrity check). Payload length information of the BLE packet is carried in a header Header
field of the protocol data unit PDU, and the Header field is used to indicate a quantity of octets of the payload Payload
plus an MIC field. For example, if a maximum payload length of the BLE packet is 31 octets, the payload Payload part
can carry a maximum of 27-octet data. If a maximum payload length of the BLE packet is 255 octets, the payload Payload
part can carry a maximum of 251-octet data. It should be noted that, in the foregoing fields, only data information carried
in the payload Payload part is valid data that needs to be transmitted, and information carried in the other fields is all
unrelated to information to be transmitted in the packet. Therefore, the information may be considered as "redundant
information". It can be known that, one BLE packet has 14-octet "redundant information" in total. In other words, even
though the BLE packet does not carry any data, a data amount of the BLE packet is still 14 octets.
[0016] In the GATT (General Attribute Protocol, General Attribute Protocol) defined in the BLE protocol, devices in a
BLE network include two types: a sensor (Sensor) and a collector (Collector). The sensor is a data provider (Server),
and the collector is a data receiver (Client). The Sensor collects a to-be-sent service data packet, encapsulates the
service data packet into a packet according to the method in the present invention, and sends the packet to the Server.
After receiving the packet, the Server parses the packet, to obtain the service data packet carried in the packet. During
specific implementation, the Server may also transmit data to the Sensor. That is, the Server and the Sensor are peer
devices of each other, and can transmit data to each other. A specific manner is not limited in this embodiment of the
present invention. In an actual BLE network, a wearable device (for example, a smartwatch, a smartband, smartglasses,
or other motion and medical monitoring devices) may serve as a Sensor, and a mobile electronic device (for example,
a smartphone or a tablet computer) may serve as a Collector. Data exchange between the Sensor and the Collector
may be shown in FIG. 1b. FIG. 1b is a schematic diagram of a manner of BLE network data exchange according to FIG.
1a. Usually, there is a 150-us gap (Gap) after the Sensor sends a BLE packet to the Collector, and within this gap, both
of the devices do not send a signal. After the gap expires, the Collector sends a 10-octet ACK (Acknowledge, acknowl-
edgment packet) to the Sensor, to acknowledge that the Collector has accurately received the BLE packet sent from
the Sensor. The ACK packet does not carry any information data. After the Sensor receives the ACK packet, the Sensor
sends a next BLE packet to the Collector after another 150-us gap expires. The entire process is referred to as a
transaction (transaction).
[0017] Currently, a data transmission rate stipulated in the BLE is 1 Mbps, that is, 1 us is consumed to transmit one-
bit data. It can be known that, when a payload length of a BLE packet is 31 octets, an amount of information data (that
is, a payload) transmitted in one transaction is 27 octets, and a length of the entire BLE packet is 41 octets. Therefore,
one transaction consumes 708 us in total, and 27-octet information data is transmitted within the 708 us. Therefore, 3.28
seconds are consumed in total to transmit 1-Mbit information data. A radio frequency working time (a time of the gap is
excluded) is 1.89 seconds. Similarly, when a payload length of a BLE packet is 255, an amount of information data
transmitted in one transaction is 251 octets, and a length of the entire BLE packet is 265 octets. One transaction consumes
2500 us in total. Therefore, 1.25 seconds are consumed in total to transmit 1-Mbit information data. A radio frequency
working time is 1.10 seconds. It can be seen that, when information data of a same amount is transmitted, the total
consumed time of the later is only 38.1% of that of the former, and in a case in which same transmit power is applied,
power consumption of the later is 58.2% of that of the former. Therefore, it can be known from the foregoing description
that, less valid data carried in a single transmitted BLE packet indicates lower data transmission efficiency and higher
power consumption of a device in transmission of a data unit. Therefore, increasing a payload length of an actual payload
of a to-be-transmitted packet can improve information data transmission efficiency and reduce power consumption of a
device in transmission. Correspondingly, based on a principle the same as that of a BLE packet, a packet of another
type is similar thereto. That is, a smaller actual payload carried in the packet indicates lower data transmission efficiency
and higher power consumption of transmission. Details are not described herein. It can be known from the foregoing
description that, in a data transmission process, if more data is carried in a payload of a packet within a bearable range
of a maximum payload that can be carried by the packet, data transmission efficiency is higher and power consumption
of transmission is lower.
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[0018] In this embodiment of the present invention, it is considered that in an actual processing process, there may
be some services or data relatively sensitive about a transmission latency, for example, an ANS (Alert Notification
Service, alert notification service) and an IAS (Immediate Alert Service, immediate alert service); and some services or
data insensitive about a transmission latency, for example, services related to motion and health, such as an HRS (Heart
Rate Service, heart rate service) and a BLS (Blood-pressure Service, blood-pressure service). For example, for the alert
notification service, once a service data packet of the service is obtained, it indicates that there may be a risk in the local
device. Therefore, the information should be notified to the peer device at a fastest speed. It can be known that, a service
of such a type has a high transmission latency requirement, and a priority corresponding to the service is also high. For
another example, assuming that the heart rate service and the blood-pressure service have low transmission latency
requirements, priorities corresponding to the services are also low. During specific implementation, a priority correspond-
ing to each service is preset according to a transmission latency requirement of each service. Therefore, once a service
data packet of the service is obtained, a priority corresponding to the service data packet can be determined.
[0019] In this embodiment of the present invention, after obtaining the service data packet that needs to be sent to
the peer device, the local device determines the priority corresponding to the service data packet, and identifies whether
the priority is lower than a preset level. If the priority corresponding to the service data packet is lower than the preset
level, it indicates that the service data packet has a relatively low transmission latency requirement. Therefore, the local
device may wait to obtain more service data packets, and then encapsulate all service data packets into a packet and
send the packet to the peer device, to improve data transmission efficiency. If the priority corresponding to the service
data packet is higher than or equal to the preset level, it indicates that the service data packet has a relatively high
transmission latency requirement. Therefore, the local device needs to immediately encapsulate the service data packet
into a packet and send the packet to the peer device, to reduce a transmission latency.
[0020] S102: If the priority is lower than a preset level, write the service data packet to a packet buffer.
[0021] In this embodiment of the present invention, if the priority corresponding to the obtained service data packet
that needs to be sent to the peer device is lower than the preset level, it indicates that the service data packet has a
relatively low transmission latency requirement. Therefore, the local device may wait to obtain more service data packets,
and then encapsulate all service data packets into a packet for sending. During specific implementation, if a priority
corresponding to a to-be-transmitted service data packet is lower than the preset level, the service data packet is written
to the packet buffer. The packet buffer is configured to buffer the to-be-transmitted service data packet. When data
stored in the packet buffer meets a transmission condition, the data in the packet buffer is encapsulated into a to-be-
sent packet, so that an actual payload length of the packet is close as far as possible to a maximum payload length that
can be carried by the packet, to improve data transmission efficiency.
[0022] S103: When data stored in the packet buffer meets a transmission condition, encapsulate the data stored in
the packet buffer, to generate a to-be-sent packet.
[0023] In this embodiment of the present invention, the local device may periodically detect whether data stored in the
packet buffer meets the transmission condition, or may detect whether data stored in the packet buffer meets the
transmission condition after or before writing a service data packet whose priority is lower than the preset level to the
packet buffer. A specific manner is not limited in this embodiment of the present invention. If the data stored in the packet
buffer meets the transmission condition, the data stored in the packet buffer is encapsulated, to generate a to-be-sent
packet.
[0024] In a feasible implementation manner, the transmission condition may be that data that has been stored in the
packet buffer reaches or exceeds a threshold, and the threshold is set according to a maximum payload length that can
be carried by the to-be-sent packet. In this way, it is ensured that the data stored in the packet buffer does not exceed
the maximum payload length that can be carried by the packet, but is close to or reaches the maximum payload length.
Therefore, a service data packet whose priority is relatively low is written to the packet buffer, so that an actual payload
length of a to-be-transmitted packet is close as far as possible to or reaches a maximum payload length that can be
carried by the packet, to improve data transmission efficiency and reduce power consumption of transmission.
[0025] In another feasible implementation manner, the transmission condition may be that a preset length of time
elapses after the first service data packet is written to the packet buffer, and the preset length of time is set according
to a maximum transmission latency allowed by the service data packet. In this way, data transmission efficiency is
improved and power consumption of transmission is reduced, and at the same time, a transmission latency requirement
of to-be-transmitted data is met.
[0026] In another feasible implementation manner, the transmission condition may be that a quantity of service data
packets written to the packet buffer reaches a preset quantity, and the preset quantity is set according to a maximum
payload length that can be carried by the to-be-sent packet and a length of a service data packet. For example, assuming
that the maximum payload length is 255 octets, and the length of a service data packet is 20 octets, the preset quantity
may be preset to 12.
[0027] S104: Send the to-be-sent packet to the peer device.
[0028] After the to-be-sent packet is generated in the foregoing step, the packet is sent to the peer device, so that the
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peer device parses out a corresponding service data packet from the packet.
[0029] In the data transmission method described in this embodiment of the present invention, when obtaining a service
data packet that needs to be sent to a peer device, a local device determines a priority corresponding to the service
data packet; if the priority is lower than a preset level, writes the to-be-sent service data packet to a packet buffer; when
data stored in the packet buffer meets a transmission condition, encapsulates the data stored in the packet buffer, to
generate a to-be-sent packet; and sends the generated to-be-sent packet to the peer device. By means of this embodiment
of the present invention, a manner of sending a to-be-sent service data packet is determined according to a priority
corresponding to the service data packet, and if the priority is relatively low, a payload in a to-be-sent packet is made
close to a maximum payload length of the to-be-sent packet as far as possible, thereby improving data transmission
efficiency and reducing power consumption of transmission.
[0030] Referring to FIG. 2, FIG. 2 is another schematic flowchart of a data transmission method according to an
embodiment of the present invention. In this embodiment of the present invention, the method may include the following
steps.
[0031] S201: Obtain a service data packet that needs to be sent to a peer device and determine a priority corresponding
to the service data packet.
[0032] Usually, a local device (for example, a wearable device) may record information about a user such as a heart
rate, a running cadence, a running speed, and consumed calories by using a sensing apparatus equipped on the local
device, and report the information to a peer device (for example, a smartphone) in real time or periodically or store the
information in a local storage medium (if the local device has a local storage function), or the peer device sends a request
message to the local device when necessary, and the local device sends the information to the peer device by using a
response message. For example, the local device may measure a heart rate and a running cadence and speed of a
wearer by integrating a heart rate sensor and a step count sensor. Besides, the local device may further support other
services such as a BAS (Battery Service, battery service), a CTS (Current Time Service, current time service), a DIS
(Device Information Service, device information service), an LLS (Link Loss Service, link loss service), an LNS (Location
& Navigation Service, location & navigation service), a TPS (Tx Power Service, transmit power service), an ANS (Alert
Notification Service, alert notification service), an IAS (Immediate Alert Service, immediate alert service), and a BLS
(Blood-pressure Service, blood-pressure service), and therefore can transmit information about the local device, such
as a state of charge, a current time, device information, transmit power, and an alert message, to the peer device.
However, in an existing data transmission method, when transmitting data information of these services to the peer
device, the local device directly encapsulates an obtained single service data packet into a packet, and sends the packet
to the peer device. Therefore, each packet carries only one service data packet. However, one service data packet
generally has only several octets or ten-odd octets, for example, eight or nine RR-Interval fields (representing eight or
nine pieces of heart rate data), which is less than 23 octets, and is far less than a maximum payload length that can be
carried by a packet (for example, 255 octets). Therefore, data transmission efficiency is relatively low, and an advantage
of the maximum payload length that can be carried by a packet is completely not used.
[0033] In this embodiment of the present invention, considering that data information of services may have different
transmission latency requirements, a priority level may be preset for each service, and the priority level reflects a
transmission latency requirement of data information of each service. The priority level is used to identify a degree of
importance or a degree of urgency of a service data packet. For example, a higher priority level indicates that data has
a higher degree of importance and a higher degree of urgency, and has a higher transmission latency requirement, that
is, is relatively sensitive about a transmission latency. Therefore, the data needs to be sent the first time. On the contrary,
a lower priority level indicates that data has a lower degree of importance and a lower degree of urgency, and has a
lower transmission latency requirement, that is, is highly tolerant of a transmission latency. Therefore, in this embodiment
of the present invention, a relatively high priority level may be used to indicate a relatively high transmission latency
requirement, and a relatively low priority level may be used to indicate a relatively low transmission latency requirement.
[0034] During specific implementation, when the local device obtains a service data packet that needs to be sent to
the peer device, it indicates that the local device needs to send service data information to the peer device. Therefore,
the local device determines a priority corresponding to the service data packet. Therefore, whether a to-be-transmitted
service data packet is relatively sensitive about a transmission latency can be learned according to a priority corresponding
to the service data packet. If yes, the service data packet should be sent to the peer device as soon as possible. If not,
to improve data transmission efficiency and reduce power consumption of transmission, the service data packet may
be stored in a buffer, and until buffered data in the buffer is close to a maximum payload length that can be carried by
a packet, the data and other data in the buffer are both encapsulated into a packet and the packet is sent to the peer
device. It can be known that, during specific implementation, at least two sending manners may be set for a to-be-sent
service data packet.
[0035] For ease of understanding, in an example, it is assumed that two sending manners are included, and are
separately briefly referred to as a "manner 1" and a "manner 2". It should be noted that, the "manner 1" and the "manner
2" are intended only for description. In an example, it is assumed that transmission latency requirements of service data
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information are identified by "0" and "1", "0" identifies a relatively low transmission latency requirement, and "1" identifies
a relatively high transmission latency requirement. The preset level may be set to "1". During specific implementation,
if it is obtained that a priority corresponding to a to-be-transmitted service data packet is "0", that is, the priority corre-
sponding to the to-be-transmitted service data packet is lower than the preset level, it may be determined that the service
data packet has a relatively low transmission latency requirement, and therefore, it is determined that a manner of
sending the service data packet is the "manner 1", referring to step S202. If it is obtained that a priority corresponding
to a to-be-transmitted service data packet is "1", that is, the priority corresponding to the to-be-transmitted service data
packet is not lower than the preset level, it may be determined that the service data packet has a relatively high trans-
mission latency requirement, and therefore, it is determined that a manner of sending the service data packet is the
"manner 2", referring to step S203.
[0036] In another example, priority levels may be identified by values 1 to N or characters "low, intermediate, and
high", and a higher level indicates that a higher transmission latency requirement. During specific implementation, a
preset level may be preset according to the identification manner. If a priority corresponding to a service data packet is
lower than the preset level, it may indicate that the service data packet does not have a high transmission latency
requirement, and it may be determined that a manner of sending the service data packet is the "manner 1", referring to
step S202. If a priority corresponding to a service data packet is higher than or equal to the preset level, it may indicate
that the service data packet has a relatively high transmission latency requirement, and it may be determined that a
manner of sending the service data packet is the "manner 2", referring to step S203.
[0037] It should be noted that, during specific implementation, there may be two or more sending manners, which may
be set according to an actual requirement, and is not limited in this embodiment of the present invention. For example,
it is assumed that three sending manners are defined in advance. Transmission latency requirements of service data
packets may be classified into three levels, each level corresponds to one sending manner, and a same sending manner
may be used for service data packets at a same level. An example in which priority levels are identified by values 1 to
N and characters "low, intermediate, and high" is used. A correspondence between a priority and a sending manner
may be shown in Table 1. Table 1 is an example of a relationship between a priority level and a sending manner according
to FIG. 1.

[0038] It can be seen from the foregoing table, if priority levels are identified by values 1 to N, when a priority level
corresponding to a service data packet is in the first to the fifth levels, it indicates that the service data packet has a
relatively low transmission latency requirement, and the "manner 1" may be used to send the service data packet; when
a priority level corresponding to a service data packet is in the sixth to the eighth levels, it indicates that the service data
packet has an intermediate transmission latency requirement, and the "manner 2" may be used to send the service data
packet; and when a priority level corresponding to a service data packet is in the ninth to the Nth levels, it indicates that
the service data packet has a relatively high transmission latency requirement, and the "manner 3" may be used to send
the service data packet. Correspondingly, if priority levels are identified by characters "low, intermediate, and high",
when a priority level corresponding to a service data packet is "Low", the "manner 1" is used to send the service data
packet; when a priority level corresponding to a service data packet is "Intermediate", the "manner 2" is used to send
the service data packet; and when a priority level corresponding to a service data packet is "High", the "manner 3" is
used to send the service data packet. It should be noted that, Table 1 is only an example. During specific implementation,
the relationship should be set according to an actual requirement.
[0039] S202: If the priority is lower than a preset level, write the service data packet to a packet buffer; and when data
stored in the packet buffer meets a transmission condition, encapsulate the data stored in the packet buffer, to generate
a to-be-sent packet.
[0040] In this embodiment of the present invention, if the priority corresponding to the obtained service data packet
that needs to be sent to the peer device is lower than the preset level, it indicates that the service data packet is insensitive
about a transmission latency. Therefore, after a service data packet of such a type is obtained, the service data packet
may be stored in the buffer. Only when data buffered in the buffer meets the transmission condition, data content stored
in the buffer is encapsulated into a packet as a whole. That is, the data content stored in the buffer is used as a payload
of a packet, and encapsulated according to a packet encapsulation specification of the packet type, to generate a to-

Table 1

Priority (values 1 to N) Priority (low, intermediate, and high) Sending manner

1 to 5 Low Manner 1

6 to 8 Intermediate Manner 2

9 to N High Manner 3
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be-sent packet. It can be known that, the packet includes at least one service data packet. During specific implementation,
the payload in the packet usually includes multiple service data packets. In this way, the packet carries valid data as
much as possible, which improves data transmission efficiency and reduces power consumption of transmission.
[0041] The transmission condition includes: Data that has been stored in the packet buffer reaches or exceeds a
threshold, and the threshold is set according to a maximum payload length that can be carried by the to-be-sent packet;
or a preset length of time elapses after the first service data packet is written to the packet buffer, and the preset length
of time is set according to a maximum transmission latency allowed by the service data packet.
[0042] S203: If the priority is higher than or equal to the preset level, encapsulate the service data packet, to generate
a to-be-sent packet.
[0043] In this embodiment of the present invention, if the priority corresponding to the obtained service data packet
that needs to be sent to the peer device is higher than or equal to the preset level, it indicates that the service data
packet has a relatively high transmission latency requirement, that is, is relatively sensitive about a transmission latency.
Therefore, once a service data packet of such a type is obtained, the service data packet may be encapsulated alone
into a to-be-sent packet. That is, the service data packet is directly used as a payload of a packet, and encapsulated
according to a packet encapsulation specification of the packet type, to generate a to-be-sent packet. It can be known
that, a payload of the obtained to-be-sent packet includes one service data packet. In this way, a time from obtaining
the service data packet to sending the service data packet to the peer device is short. Therefore, a speed of transmitting
data of the type can be improved, a transmission latency of the part of data that has a relatively high transmission latency
requirement can be reduced, and transmission requirements of different data can be met.
[0044] In another feasible implementation manner, if the priority corresponding to the obtained service data packet
that needs to be sent to the peer device is higher than or equal to the preset level, a manner of sending the service data
packet may be shown in FIG. 2a. FIG. 2a is a schematic diagram of a sending manner according to FIG. 2, including
steps S203a to S203d.
[0045] S203a: If the priority is higher than or equal to the preset level, detect whether there is data stored in the packet
buffer.
[0046] It can be known from the foregoing embodiment that, the packet buffer is configured to buffer a service data
packet whose priority is relatively low. Therefore, in a data transmission process, when a service data packet whose
priority is relatively high is obtained, it is possible that data has been stored in the packet buffer. Certainly, it is also
possible that before the service data packet whose priority is relatively high is obtained, the data that has been stored
in the packet buffer is cleared, and therefore, when the service data packet whose priority is relatively high is obtained,
there is no data stored in the packet buffer. In this embodiment of the present invention, if the priority corresponding to
the obtained service data packet is higher than or equal to the preset level, it is detected whether there is data stored
in the packet buffer.
[0047] S203b: If data has been stored in the packet buffer, write the service data packet to the packet buffer, and
encapsulate data stored in the packet buffer, to generate a to-be-sent packet.
[0048] If it is detected that data has been stored in the packet buffer, the obtained service data packet whose priority
is relatively high may be written to the packet buffer, and data stored in the packet buffer is immediately encapsulated,
to generate a to-be-sent packet. In this way, once a service data packet whose priority is relatively high is obtained, data
that currently has been buffered in the packet buffer and the service data packet whose priority is relatively high are
both encapsulated into a packet. That is, the service data packet and the data that has been buffered in the packet buffer
are used as a payload of a to-be-sent packet, and encapsulated according to an encapsulation specification of the to-
be-sent packet, to generate the to-be-sent packet. The generated to-be-sent packet includes multiple service data
packets, which not only can reduce a transmission latency of the part of data that has been buffered in the packet buffer,
but also improves data transmission efficiency.
[0049] S203c: If there is no data stored in the packet buffer, encapsulate the service data packet, to generate a to-
be-sent packet.
[0050] If it is detected that there is no data stored in the packet buffer, the obtained service data packet whose priority
is relatively high may be encapsulated alone into a packet. That is, the service data packet is used as a payload of a to-
be-sent packet, and encapsulated according to an encapsulation specification of the to-be-sent packet, to generate the
to-be-sent packet. The generated to-be-sent packet includes one service data packet, which can improve a speed of
transmitting the service data packet whose priority is relatively high.
[0051] S203d: Send the to-be-sent packet to the peer device.
[0052] After the to-be-sent packet is obtained, the packet is sent to the peer device, so that after receiving the packet,
the peer device may parse out one or more service data packets in the packet payload.
[0053] In a feasible implementation manner, during specific implementation, there are some services that have a
particular transmission latency requirement but are neither sensitive nor insensitive about a transmission latency, that
is, service data packets of the services have an intermediate transmission latency requirement. Therefore, during specific
implementation, two preset levels, that is, a first preset level and a second preset level, may be set according to an
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actual requirement. The first preset level is lower than the second preset level. If a priority corresponding to a service
data packet is lower than the first preset level, the encapsulation manner corresponding to step S202 may be used. If
a priority corresponding to a service data packet is higher than or equal to the second preset level, the encapsulation
manner corresponding to step S203 may be used. If a priority corresponding to a service data packet is higher than or
equal to the first preset level but is lower than the second preset level, after a service data packet of such a type is
obtained, the service data packet may be stored in the buffer, and only when data buffered in the buffer is close to a
given preset value, data content stored in the buffer is used as a payload of a packet, and encapsulated according to a
packet encapsulation specification of the packet type, to generate a to-be-sent packet. The preset value is far less than
a maximum payload length of the packet. During specific implementation, the packet includes at least one service data
packet, and usually, a quantity of service data packets included in the payload of the packet is less than a quantity of
service data packets in the payload of the packet in step S202. In this way, not only a transmission latency requirement
can be met, but also transmission efficiency can be improved and power consumption of transmission can be reduced.
[0054] S204: Send the to-be-sent packet to the peer device.
[0055] After the to-be-sent packet is generated in the foregoing step, the packet is sent to the peer device, so that the
peer device parses out a corresponding service data packet from the packet.
[0056] In this embodiment of the present invention, after the to-be-sent packet is generated, the obtained packet is
sent to the peer device. In step S203, the service data packet that needs to be sent to the peer device is directly
encapsulated alone into a packet, and the encapsulated packet is sent to the peer device. In this way, a short time
elapses from generating to sending the to-be-sent service data packet. However, a length of a valid payload loaded into
the packet is short. Therefore, such a sending manner is applicable to service data information that has a relatively high
transmission latency requirement or is relatively sensitive about a transmission latency. In step S202, for the obtained
packet, only when data in the buffer meets the transmission condition, all the data in the buffer is loaded into a packet
payload and encapsulated into a packet for sending. Therefore, a stage of storage in the buffer is included within a time
from generating to sending the to-be-sent service data packet, and a transmission latency is relatively long. However,
a length of a valid payload in the packet is long, and transmission efficiency is high and power consumption is low.
Therefore, such a manner is applicable to service data information that has a relatively low transmission latency require-
ment or is relatively insensitive about a transmission latency.
[0057] In the data transmission method described in this embodiment of the present invention, when obtaining a service
data packet that needs to be sent to a peer device, a local device determines a priority corresponding to the service
data packet; if the priority is lower than a preset level, writes the to-be-sent service data packet to a packet buffer; when
data stored in the packet buffer meets a transmission condition, encapsulates the data stored in the packet buffer, to
generate a to-be-sent packet; and sends the generated to-be-sent packet to the peer device. By means of this embodiment
of the present invention, a manner of sending a to-be-sent service data packet is determined according to a priority
corresponding to the service data packet, and if the priority is relatively low, a payload in a to-be-sent packet is made
close to a maximum payload length of the to-be-sent packet as far as possible, thereby improving data transmission
efficiency and reducing power consumption of transmission.
[0058] Referring to FIG. 3, FIG. 3 is still another schematic flowchart of a data transmission method according to an
embodiment of the present invention. In this embodiment of the present invention, the method may include the following
steps.
[0059] S301: Obtain a service data packet that needs to be sent to a peer device and determine a priority corresponding
to the service data packet.
[0060] In this embodiment of the present invention, a priority level corresponding to each service may be preset
according to a transmission latency requirement of each service. In a feasible implementation manner, a correspondence
between a service type and a priority level may be stored in advance in a preset database. After obtaining a data packet
of a service that needs to be sent to a peer device, a local device may determine, according to a priority corresponding
to the service, a priority corresponding to the service data packet. Certainly, the service data packet may carry the priority
corresponding to the service data packet, and therefore, after obtaining the service data packet that needs to be sent
to the peer device, the local device may obtain, by parsing the service data packet, the priority corresponding to the
service data packet.
[0061] S302: If the priority is lower than a preset level, obtain a length of the service data packet.
[0062] In this embodiment of the present invention, if the priority corresponding to the service data packet is lower
than the preset level, the service data packet needs to be stored in a packet buffer, and when more service data packets
are obtained, the service data packets are sent together. Due to a limitation by a maximum payload length that can be
carried by a packet, to avoid that buffered data encapsulated into a packet is greater than a maximum payload length
of the packet, that is, a data overflow, in this embodiment of the present invention, before a to-be-transmitted service
data packet is stored in the packet buffer, length information of the service data packet is obtained, to identify whether
the service data packet can be written to the packet buffer.
[0063] S303: Determine, according to the length of the service data packet and a maximum payload length that can
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be carried by a to-be-sent packet, whether the service data packet can be written to the packet buffer.
[0064] In a feasible implementation manner, specific technical details of: if the maximum payload length that can be
carried by a packet is greater than a maximum capacity of the packet buffer, identifying whether the service data packet
can be written to the packet buffer may be shown in FIG. 3a. FIG. 3a is a schematic flowchart of a manner of identifying
whether a service data packet can be written to a buffer according to FIG. 3, including steps S303a to S303c.
[0065] S303a: When the maximum payload length that can be carried by a to-be-sent packet is greater than a maximum
data buffering amount of the packet buffer, compare the length of the service data packet with a data amount of idle
space of the packet buffer.
[0066] If the maximum payload length that can be carried by a to-be-sent packet is greater than the maximum data
buffering amount of the packet buffer, data content stored in the packet buffer is always less than the maximum payload
length that can be carried by a packet. Therefore, the identifying whether the service data packet can be written to the
packet buffer is identifying whether idle space of the packet buffer can accommodate the service data packet. Therefore,
the length of the service data packet is compared with a data amount of the idle space of the packet buffer.
[0067] S303b: If the length of the service data packet is less than or equal to the data amount of the idle space of the
packet buffer, determine that the service data packet can be written to the packet buffer.
[0068] For example, it is assumed that the maximum data buffering amount of the packet buffer is 255 octets, the
maximum payload length that can be carried by a packet is 255 octets, and 220-octet data has been stored in the packet
buffer. It can be learned that the idle space of the packet buffer is 25 octets. Therefore, if the length of the to-be-buffered
service data packet is less than or equal to 25 octets, it is determined that the service data packet can be written to the
packet buffer.
[0069] S303c: If the length of the service data packet is greater than the data amount of the idle space of the packet
buffer, determine that the service data packet cannot be written to the packet buffer.
[0070] For example, it is assumed that the maximum data buffering amount of the packet buffer is 255 octets, the
maximum payload length that can be carried by a packet is 255 octets, and 220-octet data has been stored in the packet
buffer. It can be learned that the idle space of the packet buffer is 25 octets. Therefore, if the length of the to-be-buffered
service data packet is greater than 25 octets, it is determined that the service data packet cannot be written to the packet
buffer. In this case, after data content in the packet buffer is encapsulated into a packet and sent to the peer device and
the packet buffer is cleared, the service data packet is written to the packet buffer.
[0071] In another feasible implementation manner, specific technical details of: if the maximum payload length that
can be carried by a packet is less than or equal to a maximum capacity of the packet buffer, identifying whether the
service data packet can be written to the packet buffer may be shown in FIG. 3b. FIG. 3b is a schematic flowchart of
another manner of identifying whether a service data packet can be written to a buffer according to FIG. 3, including
steps S3031 to S3033.
[0072] S3031: When the maximum payload length that can be carried by a to-be-sent packet is less than or equal to
a maximum data buffering amount of the packet buffer, calculate a sum of the length of the service data packet and an
amount already occupied by data in the packet buffer.
[0073] If the maximum payload length that can be carried by a to-be-sent packet is less than or equal to the maximum
data buffering amount of the packet buffer, data content stored in the packet buffer should be less than or equal to the
maximum payload length that can be carried by a packet. Otherwise, a data overflow is caused when the data content
stored in the packet buffer is encapsulated into a packet. Therefore, the sum of the amount already occupied by data
in the packet buffer and the length of the service data packet is calculated, to identify whether a calculation result is less
than or equal to the maximum payload length that can be carried by a packet. If yes, it is determined that the service
data packet can be written to the packet buffer. If not, it is determined that the service data packet cannot be written to
the packet buffer.
[0074] S3032: If a calculation result is less than or equal to the maximum payload length that can be carried by a to-
be-sent packet, determine that the service data packet can be written to the packet buffer.
[0075] For example, it is assumed that the maximum payload length that can be carried by a packet is 251 octets, the
maximum data buffering amount of the packet buffer is greater than 251 octets, for example, 300 octets, 220-octet data
has been stored in the packet buffer, and the length of the service data packet is 20 octets. It can be known that, a sum
of an amount already occupied by the data in the packet buffer and the length of the service data packet is 242 octets,
and is less than the maximum payload length that can be carried by a packet (255 octets). Therefore, it is determined
that the service data packet can be written to the packet buffer.
[0076] S3033: If a calculation result is greater than the maximum payload length that can be carried by a to-be-sent
packet, determine that the service data packet cannot be written to the packet buffer.
[0077] For example, it is assumed that the maximum payload length that can be carried by a packet is 251 octets, the
maximum data buffering amount of the packet buffer is greater than 251 octets, for example, 300 octets, 220-octet data
has been stored in the packet buffer, and the length of the service data packet is 40 octets. It can be known that, a sum
of an amount already occupied by the data in the packet buffer and the length of the service data packet is 262 octets,
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and is greater than the maximum payload length that can be carried by a packet (255 octets). Therefore, it is determined
that the service data packet cannot be written to the packet buffer. In this case, after data content in the packet buffer
is encapsulated into a packet and sent to the peer device and the packet buffer is cleared, the service data packet is
written to the packet buffer. In this way, it is ensured that the packet buffer is repeatedly used and data does not overflow.
[0078] It should be noted that, if a transmission condition is that data that has been stored in the packet buffer reaches
or exceeds a threshold, for example, it is assumed that a maximum payload length of a to-be-sent packet is 255 octets,
to make a payload length of a packet close to 255 octets, the threshold may be set to a value close to 255 octets, such
as 200 octets or 210 octets. It should be noted that, a specific value is not limited in this embodiment of the present
invention. Therefore, the manner of identifying whether the service data packet can be written to the packet buffer may
be: calculating a sum of the length of the service data packet and an amount of data that has been stored in the packet
buffer; and if a calculation result is greater than or equal to the threshold but is less than or equal to the maximum payload
length, or if the calculation result is less than the threshold, determining that the service data packet can be written to
the packet buffer; or if the result is greater than the maximum payload length, determining that the service data packet
cannot be written to the packet buffer. In this case, after data content in the packet buffer is encapsulated into a packet
and sent to the peer device and the packet buffer is cleared, the service data packet is written to the packet buffer. In
this way, it is ensured that the packet buffer is repeatedly used and data does not overflow.
[0079] For example, it is assumed that the maximum payload length that can be carried by a packet and the maximum
buffering capacity of the packet buffer are 255 octets, the amount of data that has been stored in the packet buffer is
208 octets, the preset threshold is 210 octets, and the length of the to-be-stored service data packet is 50 octets. It can
be known that, 208+50=258 octets, which is greater than the maximum payload length, it is determined that the service
data packet cannot be written to the packet buffer, and after data content in the packet buffer is encapsulated into a
packet and sent to the peer device and the packet buffer is cleared, the service data packet is written to the packet
buffer. If the length of the to-be-stored service data packet is 10 octets, it can be known that, 208+10=218 octets, a sum
of the length of the service data packet and the amount of data that has been stored in the packet buffer is greater than
the threshold but is less than the maximum payload length, it is determined that the service data packet can be written
to the packet buffer, and after the service data packet is written to the packet buffer, it can be identified that the packet
buffer meets the transmission condition.
[0080] S304: When determining that the service data packet can be written to the packet buffer, write the service data
packet to the packet buffer.
[0081] If it is determined that the service data packet can be written to the packet buffer, the service data packet is
written to the packet buffer. It should be noted that, because the payload of the to-be-sent packet may include multiple
service data packets, to make it more convenient for the peer device to parse out the multiple service data packets from
the packet, during specific implementation, different service data packets may be separated by using a preset separator.
The preset separator may be a binary digital sequence having a particular length, used to distinguish different data
frames. In other words, the preset separator is a segmentation point of two adjacent data frames. During specific
implementation, the preset separator is preferably a character or binary sequence that does not appear in service data
information, for example, may be a character string that is forbidden in service data information or a character string
that barely appears in service data information, for example, a string of "0" or a string of "1". A length of the preset
separator may be 8 bits or 16 bits. A specific length may be set according to an actual required or set by a system, which
is not limited in this embodiment of the present invention.
[0082] In another feasible implementation manner, it assumed that the first octet of a service data packet is used to
indicate a length of the service data packet. After receiving a packet, the peer device parses out a payload from the
packet. If a length indicated by the first octet of the first service data packet is less than a length of the payload, it indicates
that the payload of the packet includes multiple data packets. Therefore, multiple data packets in the packet payload
can be determined according to a length indicated by the first octet of each data packet. On the contrary, data content
in the packet payload is determined as one data packet.
[0083] In a preferred implementation manner, after writing a service data packet whose priority is relatively low to the
packet buffer, the local device may further add a preset separator at the end or beginning of the service data packet,
that is, writes a preset separator at the end or beginning of the service data packet. It should be noted that, after it is
identified that the service data packet can be written to the packet buffer, the preset separator may be first written to the
packet buffer, and then the service data packet is written to the packet buffer. A specific manner is not limited in this
embodiment of the present invention, as long as different service data packets can be distinguished by the preset
separator. In this way, after receiving a packet, the peer device identifies whether there is a preset separator in a payload
of the packet. If not, it indicates that the payload of the packet includes only one service data packet, and therefore, data
content in the packet payload may be determined as one service data packet. If yes, it indicates that the payload of the
packet includes multiple service data packets, and therefore, the multiple service data packets in the packet payload
may be determined according to a quantity of preset separators and a location at which a preset separator appears.
[0084] For ease of understanding, in this embodiment of the present invention, an example in which a preset separator
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is added at the end of a service data packet is used. Referring to FIG. 3c, FIG. 3c is a schematic diagram of a storage
manner of a packet buffer according to FIG. 3. In the figure, it is assumed that a maximum payload amount that can be
carried by a packet is 251 octets, and maximum storage space of the packet buffer is preset to 251 octets. It is assumed
that a preset separator occupies 1 octet. It can be seen from FIG. 3c, the buffer has stored two service data packets (a
"data packet 1" and a "data packet 2") and two preset separators, which have occupied 20-octet space of the packet
buffer. It can be known that, the buffered data stored in the packet buffer is far less than 251 octets. Therefore, if a
priority corresponding to a service data packet that currently needs to be sent is relatively low, and a length is 20 octets,
the data packet may be stored in the buffer (a "data packet 3"), and a preset separator is stored at the end of the data
packet. In this way, after receiving a packet, the peer device first parses out a payload of the packet from the packet,
and then identifies whether there is a preset separator in the payload. If yes, the payload is segmented according to a
quantity of preset separators and a location at which a preset separator appears in the payload, to obtain multiple
segments, and data content corresponding to each segment is determined as one service data packet. If not, it may be
determined that the payload of the packet is one service data packet. In this way, one or more transferred service data
packets are obtained from the packet.
[0085] S305: When data stored in the packet buffer meets a transmission condition, encapsulate the data stored in
the packet buffer, to generate a to-be-sent packet.
[0086] In this embodiment of the present invention, the local device may periodically detect whether data stored in the
packet buffer meets the transmission condition, or may detect whether data stored in the packet buffer meets the
transmission condition after writing a service data packet whose priority is lower than the preset level to the packet buffer.
A specific manner is not limited in this embodiment of the present invention. If the data stored in the packet buffer meets
the transmission condition, the data stored in the packet buffer is encapsulated, to generate a to-be-sent packet.
[0087] In a feasible implementation manner, the transmission condition may be that data that has been stored in the
packet buffer reaches or exceeds a threshold, and the threshold is set according to a maximum payload length that can
be carried by the to-be-sent packet. In this way, it is ensured that the data stored in the packet buffer does not exceed
the maximum payload length that can be carried by the packet, but is close to or reaches the maximum payload length.
Therefore, a service data packet whose priority is relatively low is written to the packet buffer, so that an actual payload
length of a to-be-transmitted packet is close as far as possible to or reaches a maximum payload length that can be
carried by the packet, to improve data transmission efficiency and reduce power consumption of transmission.
[0088] For example, using a BLE packet in a Bluetooth transmission process as an example, referring to a frame
format of a BLE packet that is shown in FIG. 1a, if a maximum payload length of the BLE packet is 255 octets, because
the maximum payload length is a sum of a payload Payload and an MIC (4 octets), it can be known that, a maximum
payload amount that can be carried by the BLE packet is 251 octets. It should be noted that, during actual processing,
a maximum payload amount of a packet is usually a maximum payload length of the packet, that is, the maximum payload
length is described with respect to a data amount of a payload. However, because packets of different types have
different frame formats, there may be some differences. For example, a maximum payload length stipulated in a BLE
packet is described with respect to a data amount of a payload and an MIC field, and the MIC field is fixedly 4 octets.
Therefore, a maximum payload amount that can be carried by a packet can be directly determined according to a
maximum payload length of the packet. For example, assuming that a maximum payload length of a BLE packet is 31
octets, it may be determined that a maximum payload amount is 27 octets. For ease of description, an example in which
a maximum payload amount of a packet is a maximum payload length of the packet is used below.
[0089] Usually, a data overflow problem occurs after the buffer is fully filled. Therefore, the preset threshold should
be lower than or equal to the maximum payload length. However, if the threshold is set excessively low, an actual payload
length of a packet obtained through encapsulation is affected, failing to improve data transmission efficiency and reduce
power consumption. Therefore, the threshold needs to be set according to the maximum payload length of the packet.
For example, it is assumed that a maximum payload length of a to-be-sent packet is 255 octets, to make a payload
length of the packet close to 255 octets, the threshold may be set to a value close to 255 octets, such as 200 octets or
210 octets. It should be noted that, a specific value is not limited in this embodiment of the present invention. During
specific implementation, the threshold may be adjusted or set according to an actual requirement. For example, assuming
that a priority of a to-be-sent service data packet is relatively low, the threshold may be set as high as possible, and
certainly, cannot exceed the maximum payload length of the packet. For another example, assuming that a priority of
a to-be-sent service data packet is intermediate, the threshold may be not set close to the maximum payload length but
should not be excessively low. For example, assuming that the maximum payload length is 255 octets, the threshold
may be set to 120 octets, 150 octets, or the like. In this way, a transmission speed is ensured and data transmission
efficiency can be improved.
[0090] If an amount of data in the buffer is greater than or equal to the preset threshold, data content stored in the
buffer is encapsulated into a payload of a packet, to generate a to-be-sent packet. The data content includes at least
one service data packet. If an amount of data in the buffer is less than the preset threshold, encapsulation waits so that
more data packets of the type are filled in the buffer, and until buffered data in the buffer reaches or exceeds the threshold,
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data content stored in the buffer is encapsulated into a payload of a packet, to generate a to-be-sent packet.
[0091] In another feasible implementation manner, the transmission condition may be that a preset length of time
elapses after the first service data packet is written to the packet buffer, and the preset length of time is set according
to a maximum transmission latency allowed by the service data packet. In this way, data transmission efficiency is
improved and power consumption of transmission is reduced, and at the same time, a transmission latency requirement
of to-be-transmitted data is met.
[0092] In another feasible implementation manner, the transmission condition may be that a quantity of service data
packets written to the packet buffer reaches a preset quantity, and the preset quantity is set according to a maximum
payload length that can be carried by the to-be-sent packet and a length of a service data packet. For example, assuming
that the maximum payload length is 255 octets, and the length of a service data packet is 20 octets, the preset quantity
may be preset to 12.
[0093] S306: Send the to-be-sent packet to the peer device.
[0094] After the to-be-sent packet is generated in the foregoing step, the packet is sent to the peer device, so that the
peer device parses out a corresponding service data packet from the packet. During specific implementation, the packet
buffer may be further cleared after data content in the packet buffer is encapsulated into a packet and sent to the peer
device, to buffer a subsequent to-be-sent service data packet whose priority is relatively low, and improve utilization.
[0095] S307: Clear the packet buffer.
[0096] The buffer is cleared after data content in the packet buffer is encapsulated into a packet and sent to the peer
device, to buffer a subsequent to-be-sent service data packet whose priority is relatively low, and improve utilization.
[0097] In the data transmission method described in this embodiment of the present invention, when obtaining a service
data packet that needs to be sent to a peer device, a local device determines a priority corresponding to the service
data packet; if the priority is lower than a preset level, writes the to-be-sent service data packet to a packet buffer; when
data stored in the packet buffer meets a transmission condition, encapsulates the data stored in the packet buffer, to
generate a to-be-sent packet; and sends the generated to-be-sent packet to the peer device. By means of this embodiment
of the present invention, a manner of sending a to-be-sent service data packet is determined according to a priority
corresponding to the service data packet, and if the priority is relatively low, a payload in a to-be-sent packet is made
close to a maximum payload length of the to-be-sent packet as far as possible, thereby improving data transmission
efficiency and reducing power consumption of transmission.
[0098] It should be noted that, in the foregoing embodiment, service data information that needs to be sent to the peer
device may be obtained by using a sensor, and a manner of obtaining the service data packet that needs to be sent to
the peer device may be shown in FIG. 3d. FIG. 3d is a schematic flowchart of a manner of obtaining a service data
packet according to an embodiment of the present invention, which may include steps S301d1 and S301d2.
[0099] S301d1: Obtain, by using a sensor, sensor data that needs to be sent to the peer device.
[0100] Generally, different services have different service data information obtaining manners. For example, data of
services such as a heart rate service HRS, a blood-pressure service BLS, a glucose service GLS, a healthy thermometer
service HTS, and a running speed and cadence service RSCS is usually obtained by using a sensor. Therefore, a
manner of generating service data information of such a service type may be obtaining original data by using a sensor.
The sensor (Transducer/Sensor) is a detection apparatus, which can sense measured information, and can convert,
according to a particular law, the sensed information into an electrical signal or information in another required form for
output, to meet requirements such as information transmission, processing, storage, display, recording, and control.
During specific implementation, related processing, for example, processing such as data noise reduction, data trans-
formation, and data encoding, needs to be performed on the original data obtained by the sensor, to obtain sensor data
that needs to be sent to a primary device, for example, data such as a heart rate and a running cadence.
[0101] S301d2: Convert the sensor data into a service data packet in a particular format, where the particular format
is a data structure that can be identified by the peer device.
[0102] After the sensor data that needs to be sent to the peer device is obtained, the sensor data is converted into a
service data packet in a particular format according to a related encapsulation specification, where the particular format
is a data structure that can be identified by the peer device, for example, a frame format of a data frame. A specific frame
format needs to be set according to an actual use scenario, and is not limited in this embodiment of the present invention.
[0103] It should be noted that, in the foregoing embodiment, service information that needs to be sent to the peer
device may be obtained by using a processor, and a manner of obtaining the service data packet that needs to be sent
to the peer device may be shown in FIG. 3e. FIG. 3e is a schematic flowchart of another manner of obtaining a service
data packet according to an embodiment of the present invention, which may include the following steps.
[0104] S301e1: Obtain, by using a processor, service information that needs to be sent to the peer device.
[0105] Generally, different services have different service data information obtaining manners. For example, original
data of device attribute and status related services such as a current time service CTS and a device information service
DIS and alert services such as an alert notification service ANS and an immediate alert service IAS is directly generated
in a processor of the local device. Therefore, service data information of such a service type may be directly obtained
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by using a processor. In this embodiment of the present invention, service information that needs to be sent to the peer
device is obtained by using a processor. For example, the service information may be attribute information of the local
device, for example, a time and a state of charge. In an example, for an alert service, the processor performs monitoring
in real time with respect to a trigger condition of sending alert information, and once the trigger condition is met, generates
service information that needs to be sent to the peer device.
[0106] S301e2: Convert the service information into a service data packet in a particular format, where the particular
format is a data structure that can be identified by the peer device.
[0107] After the service information that needs to be sent to the peer device is obtained, the service information is
converted into a service data packet in a particular format according to a related encapsulation specification. The particular
format is a data structure that can be identified by the peer device, for example, a frame format of a data frame. A specific
frame format needs to be set according to an actual use scenario, and is not limited in this embodiment of the present
invention.
[0108] It should be noted that, in the foregoing embodiment, the peer device may dynamically adjust a correspondence
between a service type and a priority level in the local device according to a specific application scenario or user operation.
Therefore, the method further includes a step of adjusting, according to an actual requirement, a priority level corre-
sponding to a service. Specifically, referring to FIG. 4, FIG. 4 is a schematic flowchart of a manner of adjusting a priority
level according to an embodiment of the present invention, which may include the following steps.
[0109] S401: Receive a priority control instruction sent by the peer device, where the priority control instruction carries
service identification information and a priority.
[0110] In an example, the correspondence between a service type and a priority level may be stored in a database.
For ease of description, it is assumed that priority levels include three levels: "high" (High), "intermediate" (Intermediate),
and "low" (Low), and correspondences between some services and the priority levels are specially listed, which may be
shown in Table 2. Table 2 is a storage example of the database.

[0111] In this embodiment of the present invention, the local device receives a priority control instruction sent by the
peer device, and the priority control instruction carries service identification information and a priority. For example, the
service identification information is "HRS", and the priority is "Low".
[0112] S402: Update a correspondence between a service type and a priority according to the service identification
information and the priority.
[0113] In an example, assuming that the service identification information is "HRS" and the priority is "Low", a priority
level of the heart rate service HRS in the correspondence between a service type and a priority level is updated to "low".
[0114] In this way, the peer device may dynamically update the correspondence between a service type and a priority
level in the local device according to an application scenario and a user operation. For example, when a user is in a
sleep state, it indicates that the user cares more about sleep quality. Therefore, the priority level of the heart rate service
HRS that is of a motion type is automatically updated from "high" to "low", which can reduce unnecessarily frequent
transmission of heart rate data, reduce power consumption, and prolong a service life of the device.
[0115] It should be noted that, during specific implementation, the adjusting the correspondence between a service
type and a priority level may be: receiving, by the local device, status information sent by the peer device; and updating
the correspondence between a service type and a priority according to the status information. For example, the status
information may be a display status of a screen on the peer device, for example, an on state or a screen locked state,
or may be a running status of an application program to which a service belongs, for example, a foreground running
state or a background running state. Certainly, the local device may identify a current application scenario according to
the obtained service data packet, and if necessary, updates the correspondence between a service type and a priority
level. For specific technical details, refer to a description in the following embodiment.
[0116] In an example, using the HRS as an example, as it is well known that heart rate data of people is generally 60
to 100 times/minute, if the local device learns, according to obtained heart rate data packets, that heart rate data within
a period of time is obviously above the data, the local device may identify that a user may be in a motion state. Therefore,
the local device needs to send the heart rate data to the peer device in real time. If a priority level corresponding to the

Table 2

Service type Priority level

Heart rate service HRS High

Alert notification service ANS Intermediate

Battery service BAS Low

Current time service CTS Low
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HRS in the correspondence between a service type and a priority level is relatively low, the local device may raise the
priority level corresponding to the HRS, so that the local device sends heart rate data to the peer device the first time
after obtaining the heart rate data.
[0117] It can be known from the foregoing embodiment, when the local device sends a packet to the peer device, a
payload of the packet may include one or more service data packets. Therefore, after receiving the packet, the peer
device needs to parses out the one or more service data packet from the payload of the packet. Referring to FIG. 5,
FIG. 5 is still another schematic flowchart of a data transmission method according to an embodiment of the present
invention. The data transmission method described in FIG. 5 in this embodiment of the present invention corresponds
to the foregoing embodiment. Therefore, for same or similar technical detail parts, refer to the foregoing embodiment,
which are not described one by one again in the following embodiment.
[0118] Referring to FIG. 5, FIG. 5 is still another schematic flowchart of a data transmission method according to an
embodiment of the present invention. In this embodiment of the present invention, the method may include the following
steps.
[0119] S501: Receive a packet sent by a peer device, where the packet is obtained by the peer device through
encapsulation according to a priority corresponding to a service data packet that needs to be transferred, and includes
one or more service data packets.
[0120] It should be noted that, this embodiment of the present invention is described from the perspective of the peer
device in the foregoing embodiment, that is, the foregoing embodiment may be considered as a data sending party, and
this embodiment of the present invention may be considered as a data receiving party. Therefore, when a description
is provided from the perspective of the data receiving party, the data receiving party may be referred to as a "local
device", and the data sending party may be referred to as a "peer device".
[0121] During specific implementation, when data is transmitted between the local device and the peer device, the
local device establishes a communication connection, for example, a Bluetooth connection or an infrared connection,
to the peer device. A specific connection manner is not limited in this embodiment of the present invention. Usually, in
a wireless transmission manner, data is transmitted in a form of a packet, and to-be-transmitted target data is loaded
into a payload of a to-be-transmitted packet.
[0122] When obtaining a service data packet that needs to be sent to the data receiving party, the data sending party
determines a priority corresponding to the service data packet. If the priority is lower than a preset level, the data sending
party writes the service data packet to a packet buffer; and when data stored in the packet buffer meets a transmission
condition, encapsulates the data stored in the packet buffer, to generate a to-be-sent packet, and it can be known that,
the packet includes multiple service data packets. If the priority is higher than or equal to the preset level, the data
sending party encapsulates the service data packet, to generate a to-be-sent packet, and it can be known that, the
packet includes one service data packet. Alternatively, if the priority is higher than or equal to the preset level, the data
sending party detects whether there is data stored in the packet buffer; and if data has been stored in the packet buffer,
writes the service data packet to the packet buffer, and encapsulates the data stored in the packet buffer, to generate
a to-be-sent packet, and it can be known that, the packet includes multiple service data packets. The generated to-be-
sent packet is sent to the data receiving party. Different service data packets are distinguished by a preset separator.
[0123] S502: Parse the packet, to obtain a payload of the packet.
[0124] The packet is parsed according to a frame format specification of the packet to parse out the payload of the
packet from the packet, and it is detected whether there is a preset separator in the payload of the packet. If yes, it
indicates that the payload of the packet includes multiple service data packets. If not, it indicates that the payload of the
packet includes only one service data packet.
[0125] S503: If there is a preset separator in the payload, segment the payload according to a quantity of preset
separators and a location at which a preset separator appears, to obtain multiple service data packets in the payload.
[0126] During specific implementation, if it is determined that there is a preset separator in the payload, all preset
separators are parsed out from the payload, to obtain a quantity of the preset separators and locations at which the
preset separators appear. If no preset separator appears at the beginning of the payload, content between the first octet
of the payload and the first preset separator that appears in the payload and content between two adjacent preset
separators are used as service data packets, to obtain the multiple service data packets in the payload. If no preset
separator appears at the end of the payload, content between the last preset separator that appears in the payload and
the last octet of the payload and content between two adjacent preset separators are used as service data packets, to
obtain the multiple service data packets in the payload.
[0127] For example, assuming that corresponding data content in the payload of the packet is shown in FIG. 2b, it
may be obtained that the multiple service data packets in the payload are a "data packet 1", a "data packet 2", and a
"data packet 3".
[0128] S504: If there is no preset separator in the payload, determine the payload as one service data packet.
[0129] If there is no preset separator in the payload, it indicates that the payload carries only one service data packet.
Therefore, data content in the payload may be determined as one service data packet.
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[0130] It should be noted that, during specific implementation, a service data packet in a packet may be obtained in
another manner. In an example, it is assumed that the first octet of a service data packet is used to indicate a length of
the service data packet. After a packet sent by the peer device is received, a payload is parsed out from the packet. If
a length indicated by the first octet of the first service data packet in the payload is less than a length of the payload, it
indicates that the payload of the packet includes multiple service data packets. Therefore, the first service data packet
may be determined according to data content of the first octet. Correspondingly, data content of a single octet after the
first service data packet is obtained, to determine the second service data packet, and so on. In this way, multiple service
data packets in the packet payload can be determined according to a length indicated by the first octet of each service
data packet. On the contrary, if the length indicated by the first octet of the first service data packet in the payload is
equal to the length of the payload, it indicates that the payload includes only one service data packet. Therefore, data
content of the payload is determined as one service data packet.
[0131] In the data transmission method described in this embodiment of the present invention, a packet sent by a peer
device is received, and the packet is parsed to obtain a payload of the packet. If there is a preset separator in the payload,
multiple service data packets in the payload are parsed out according to a quantity preset separators and a location at
which a preset separator appears. If there is no preset separator in the payload, the payload is directly determined as
one service data packet. In this way, one or more service data packets in the packet are obtained, to complete data
transmission. By means of this embodiment of the present invention, data transmission efficiency can be improved and
power consumption of transmission can be reduced.
[0132] It should be noted that, in the foregoing embodiment, after obtaining the one or more service data packets in
the packet, the local device may further parse the obtained service data packet, to obtain a priority corresponding to the
service data packet. Certainly, the local device may store a correspondence between a service type and a priority, and
determine, according to a target service corresponding to the service data packet, the priority corresponding to the
service data packet. In one aspect, the local device may load or update data content of the target service in a target
application program according to the service data packet, or display service data information in the service data packet
by using a screen, or execute another processing operation. In another aspect, the local device may control, according
to the priority corresponding to the service data packet, the peer device to update a priority level of the target service
corresponding to the service data packet. Therefore, in the foregoing embodiment, the method may further include:
sending a priority control instruction to the peer device, and the priority control instruction carries service identification
information and a priority, so that the peer device updates a priority of a target service specified by the service identification
information.
[0133] In this embodiment of the present invention, two factors: an application scenario and a user operation are
mainly considered in dynamically adjusting a priority level of a target service corresponding to a service data packet.
For example, for the application scenario, using a heart rate service HRS as an example, the HRS service may be
applied to different application scenarios, for example, running and sleep monitoring. When in a running scenario, motion
parameters and physiological indexes (including a heart rate) measured by the peer device (Sensor) need to be displayed
on the local device in real time, so that a user learns a physiological index change and a motion effect of the user in real
time. Therefore, information data of the HRS service in the scenario has a relatively high transmission latency requirement,
so that heart rate data can be updated and presented in real time. However, if the HRS service is applied to a sleep
monitoring scenario, because the user is asleep, heart rate data is mainly used to determine sleep quality of the user
and monitor whether the user enters a deep sleep, in this case, it is not necessary to transmit the heart rate data to the
peer device in real time. Therefore, information data of the HRS service in the scenario has a relatively low transmission
latency requirement. In this embodiment of the present invention, priorities of a same service in different application
scenarios are adjusted, which are mainly indicated in running of different application programs in the local device (Col-
lector, for example, a smartphone). Still using the HRS service as an example, usually, multiple application programs
are installed in the local device. An application program A is responsible for measuring and monitoring a motion status
of a user, and another application program B is responsible for monitoring sleep quality of the user. Therefore, when
the local device runs the application program A, it is considered that the local device is currently in an application scenario
of running or motion. If the local device runs the application program B, it is considered that the local device is currently
in an application scenario of sleep monitoring.
[0134] Similarly, a user operation often reflects an intention of a user. For example, still using the heart rate service
HRS as an example, the peer device obtains heart rate data by using a heart rate sensor and transmits the heart rate
data to the local device, and the user may open a corresponding application program in the local device to view the
heart rate data of the user. When the local device is in a screen off state, or the corresponding APP is in a background
running state, it indicates that the user currently does not want to know heart rate data of the user, and a priority level
of information data of the HRS service may be lowered. However, when the screen of the local device is on, and the
corresponding APP is switched to foreground running, it indicates that the user currently wants to know heart rate data
of the user, and a priority level of information of the HRS service is raised.
[0135] In this embodiment of the present invention, the local device may monitor in real time a running status of a
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target application program corresponding to a target service, and if the running status of the target application program
changes, sends a priority control instruction to the peer device, and the priority control instruction carries service iden-
tification information and a priority of the target service, so that the peer device updates the priority of the target service.
During specific implementation, if it is detected that the target application program corresponding to the target service
is switched from background running to foreground running, the priority level of the target service is raised. If it is detected
that the target application program corresponding to the target service is switched from foreground running to background
running, the priority level of the target service is lowered.
[0136] For example, using the HRS as an example, it is assumed that a target application program corresponding to
the HRS is A, a priority level corresponding to the HRS is "high", and the local device monitors a running status of the
application program A. If learning that the application program A is switched from foreground running to background
running, the local device sends a priority control instruction to the peer device, and the priority control instruction carries
identification information and a target level of the HRS, and the target level may be set according to an actual requirement.
For example, assuming that a current level is "high", the target level may be "low" or "intermediate". Correspondingly,
if the application program A is switched from background running to foreground running, assuming that a current level
is "low", the target level may be "high" or "intermediate". A specific manner is not limited in this embodiment of the present
invention. For ease of description, it is assumed that the current level is "high", and the target level is "low". After receiving
the priority control instruction, the peer device updates the priority level of the HRS from "high" to "low".
[0137] In this embodiment of the present invention, the local device may further monitor a display status of the local
screen. If the display status changes, a QoS control instruction is sent to the local device, and the QoS control instruction
carries identification information and a target level priority of a target service, so that the local device updates a priority
level of the target service to the target level. During specific implementation, if it is detected that the local screen is
switched from an on state to a screen off state, the priority level of the target service is lowed. If it is detected that the
local screen is switched from a screen off state to an on state, the priority level of the target service is raised.
[0138] For example, using the HRS as an example, assuming that a priority level corresponding to the HRS is "low",
in a process in which the peer device transmits data to the local device, the local device monitors a display status of the
local screen, and if learning that the screen is switched from an on state to a screen off state, sends a priority control
instruction to the peer device, and the priority control instruction carries identification information and a target level of
the HRS, and the target level may be set according to an actual requirement. For example, assuming that a current level
is "high", the target level may be "low" or "intermediate". If it is detected that the local screen is switched from a screen
off state to an on state, assuming that a current level is "low", the target level may be "high" or "intermediate". A specific
manner is not limited in this embodiment of the present invention. For ease of description, it is assumed that the current
level of the HRS is "high", and the target level is "low". After receiving the priority control instruction, the peer device
updates the priority level of the HRS from "high" to "low". During specific implementation, after obtaining information
such as the display status of the screen or a running status of an application program, the local device sends status
information to the peer device, so that the peer device updates the correspondence between a service type and a priority
according to the status information, and the status information includes the information such as the display status of the
local device and the running status of the application program.
[0139] In this embodiment of the present invention, the local device may further identify a current application scenario
of a user according to a service data packet, and if a target level of a target service in the scenario is different from a
current level of the service, sends a priority control instruction to the peer device, so that the peer device adjusts the
priority level of the service, to meets a user requirement. Certainly, during specific implementation, the peer device may
identify a current application scenario of a user according to an obtained service data packet, and if a target level of a
target service in the scenario is different from a current level of the service, updates the priority level of the target service.
[0140] For example, using the HRS as an example, as it is well known that heart rate data of people is generally 60
to 100 times/minute, if the local device parses out that heart rate data within a period of time is obviously above the data,
the local device may identify that a user may be in a motion state. Therefore, the local device needs to send heart rate
data to the peer device in real time. If a priority level corresponding to the HRS in a packet sent by the peer device is
relatively low, the local device may control the peer device to raise the priority level corresponding to the HRS, so that
the peer device sends heart rate data to the local device the first time after obtaining the heart rate data.
[0141] In this way, priority levels of services can be updated according to a specific application scenario and user
operation by using the foregoing method, which can effectively reduce unnecessarily frequent transmission of data,
reduce power consumption of the device, and prolong a service life of the device.
[0142] For ease of understanding, the data transmission method provided in this embodiment of the present invention
is described by using a specific example, and in the specific example, data transmission of a BLE packet in a Bluetooth
process is used as an example. Referring to FIG. 6, FIG. 6 is a schematic structural diagram of a system according to
an embodiment of the present invention. The system may include at least a local device 10 and a peer device 20. For
the local device (Sensor), a wearable device is used as an example, and for the peer device (Collector), a smartphone
is used as an example. Referring to FIG. 6a, FIG. 6a is a schematic interaction diagram of a data transmission method
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according to an embodiment of the present invention.
[0143] S601: A wearable device establishes a Bluetooth connection to a smartphone.
[0144] Usually, a Bluetooth device includes a Bluetooth host (Host) and a Bluetooth controller (Controller), the Host
is mainly responsible for obtaining a service data packet, and the Controller is mainly responsible for receiving and
sending a packet. The packet includes the service data packet obtained by the Host. Before data transmission, the
Bluetooth device needs to establish a Bluetooth connection. First, the wearable device and the smartphone both enable
a Bluetooth module. Herein, because relatively large differences exist between functions and degrees of intelligence of
wearable devices, different wearable devices may have different discover, pairing, and connection establishment proc-
esses. The differences mainly lie in whether a screen is equipped. Using the application scenario described in this
embodiment of the present invention, the wearable devices may include two types: a device having a screen and a
device having no screen.
[0145] A discover, pairing, and connection establishment process of the device having a screen is similar to a process
of establishing a Bluetooth connection between one mobile phone and another mobile phone. A specific process is: The
smartphone broadcasts a search message according to a given time period at a given frequency. After receiving the
search message broadcast by the smartphone, the wearable device sends a search response message to the smart-
phone. The search response message carries a Bluetooth address and clock information of the Bluetooth module of the
wearable device. After the smartphone receives the search response message of the wearable device, device discover
is completed. In this case, a user may tap on the screen of the wearable device to establish a connection. The smartphone
sends a Bluetooth address and a Bluetooth clock of the smartphone to the wearable device, to synchronize clocks of
the wearable device and the smartphone and establish a Bluetooth communications link between the wearable device
and the smartphone, and the smartphone randomly generates a PIN code, and sends the PIN code to the wearable
device. After receiving the message, the wearable device displays the PIN code on a screen of a smartwatch. The user
may check whether the PIN codes are consistent on the screens of the smartphone and the wearable device, to verify
effectiveness of the connection. This is usually referred to as a "pairing" process. After the pairing process ends, the
user chooses whether to accept or reject the Bluetooth connection on the wearable device. If yes, the Bluetooth connection
is established between the smartphone and the wearable device, and data exchange can be performed between the
two devices by means of Bluetooth.
[0146] In a pairing process of the wearable device having no screen, no PIN code needs to be transmitted. A specific
process is: There is a button on the wearable device. After a user presses the button, the wearable device enters a
pairing time window, and within this time window, the wearable device listens to search messages sent from all Bluetooth
devices, and returns search responses. In this case, the smartphone broadcasts a search message. After receiving the
search message, the wearable device sends a search response message to the smartphone, and the search response
message carries a Bluetooth address and clock information of the Bluetooth module of the wearable device. Then the
smartphone sends a paging request to the wearable device, and the paging request carries a Bluetooth address and a
clock message of the Bluetooth module of the smartphone, to synchronize with a clock of the wearable device. In this
way, a Bluetooth link is established between the smartphone and the wearable device, the smartphone sends a connection
request to the wearable device, and the wearable device returns a connection response. Then data exchange can be
performed between the two by means of Bluetooth. The foregoing process is completed within the pairing time window
of the wearable device. Once the pairing time window ends, a smartband does not respond to any request, the connection
establishment process also fails, and the foregoing process needs to be restarted.
[0147] It should be noted that, selection of a Bluetooth discover, pairing, and connection establishment manner is not
determined by a type of a wearable device, but is related to a specific function configuration of the wearable device. For
example, not all smartwatches are wearable smart devices that have a screen and have a relatively high degree of
intelligence. For those smartwatches that do not have a screen or whose screens are configured only to display time,
a Bluetooth discover, pairing, and connection establishment process is performed in the second manner. For those
smartbands that have a relatively high degree of intelligence and have a screen, a Bluetooth discover, pairing, and
connection establishment process is performed in the first manner.
[0148] S602: A Bluetooth host of the wearable device generates information data ATT_MTU_1 of a Bluetooth service
#1, and sends the information data ATT_MTU_1 to a Bluetooth controller of the wearable device, to send the information
data ATT_MTU_1 to the peer smartphone.
[0149] The Bluetooth host of the wearable device generates the information data of the Bluetooth service #1. A manner
of generating information data of a Bluetooth service is related to a property of the corresponding Bluetooth service.
Generally, if the corresponding Bluetooth service is a motion and health service, for example, a heart rate service HRS,
a blood-pressure service BLS, a glucose service GLS, a healthy thermometer service HTS, or a running speed and
cadence service RSCS, a corresponding sensing device needs to be disposed on the wearable device to obtain service
data. Therefore, a manner of generating information data of a Bluetooth service of such a type is: A processor in the
wearable device receives original data generated by a sensor, a series of operation processing such as data noise
reduction, data transformation, and data encoding are performed in the processor, to generate processed data, and the
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processed data is transmitted to the Bluetooth host. In the Bluetooth host, frame format transformation is performed on
the data processed by the processor, so that the data is transformed into a data structure that can be read by a Bluetooth
device supporting the Bluetooth service #1, that is, information data of the Bluetooth service #1 (that is, a service data
packet in the foregoing embodiment. For ease of description, an example in which the service data packet includes a
priority is used). Because information data processing in the Bluetooth host is all completed based on the Attribute
Protocol ATT, the generated information data of the Bluetooth service #1 is loaded into ATT_MTU and transmitted to
the Bluetooth controller. The information data of the Bluetooth service #1 is recorded as ATT_MTU_1. Similarly, if the
corresponding Bluetooth service is a service related to an attribute and a status of the wearable device, such as a current
time service CTS or a device information service DIS, original data of the service is directly generated in the processor,
and in the Bluetooth host, frame format transformation is performed on the generated data, so that the data is transformed
into a data structure that can be read by the Bluetooth device supporting the Bluetooth service #1, that is, information
data of the Bluetooth service #1 - ATT_MTU_1. If the corresponding Bluetooth service is an alert service such as an
alert notification service ANS or an immediate alert service IAS, original data of the corresponding Bluetooth service #1
is also directly generated in the processor. The processor monitors in real time a trigger condition of sending alert
information, and once the trigger condition is met, generates original data, and transmits the original data to the Bluetooth
host, and in the Bluetooth host, frame format transformation is performed on the generated data, so that the data is
transformed into a data structure that can be read by the Bluetooth device supporting the Bluetooth service #1, that is,
information data of the Bluetooth service #1 - ATT_MTU_1.
[0150] After generating the information data ATT_MTU_1 of the Bluetooth service #1, the Bluetooth host of the wearable
device transfers ATT_MTU_1 to the Bluetooth controller of the wearable device by using a host controller interface HCI,
to send ATT_MTU_1 to the peer smartphone.
[0151] S603: The Bluetooth controller of the wearable device receives the information data ATT_MTU_1 of the Blue-
tooth service #1, and parses out a priority level of the data ATT_MTU_1.
[0152] The information data ATT_MTU_1 of the Bluetooth service #1 carries priority level information of the information
data. A priority is an index for measuring a degree of importance and a degree of urgency of a data packet. A higher
priority level indicates that a packet corresponding to information data has a higher degree of importance and a higher
degree of urgency, and has a higher transmission latency requirement, and the corresponding data needs to be sent
the first time. On the contrary, a lower priority level indicates that a packet corresponding to information data has a lower
degree of importance and a lower degree of urgency, and is highly tolerant of a transmission latency. The priority level
may be represented in a form of a value. For example, a priority level range is set to 0 to 100, 0 represents a lowest
priority level, and 100 represents a highest priority level. Alternatively, the priority level may be represented in a form of
a "level" (level). For example, priorities are set to three levels: "high" (High), "intermediate" (Intermediate), and "low"
(Low). In this embodiment of the present invention, the priority level is represented in the second form.
[0153] After receiving the information data ATT_MTU_1 of the Bluetooth service #1, the Bluetooth controller of the
wearable device parses out fields in the ATT_MTU_1 packet, including a field supporting a priority level of the ATT_MTU_1
packet, and learns that the priority level of ATT_MTU_1 is "high" (High).
[0154] S604: The Bluetooth controller of the wearable device determines, according to the priority level of the infor-
mation data ATT_MTU_1 of the Bluetooth service #1, a manner of sending the information data of the Bluetooth service #1.
[0155] In this embodiment of the present invention, two Bluetooth packet sending manners are set in total: One is
directly encapsulating the information data of the Bluetooth service into a BLE packet, and sending the encapsulated
BLE packet to the peer smartphone. A short time elapses from generating to sending the information data of the Bluetooth
service, but a length of a payload loaded into the BLE packet is short. This sending manner is applicable to service
information data that has a relatively high priority level and is relatively sensitive about a transmission latency. The other
is first storing the information data of the Bluetooth service in a sending buffer of the Bluetooth controller (that is, the
packet buffer described in the foregoing embodiment), adding a preset separator at the end of the information data, to
separate information data of different Bluetooth services, and when an amount of data in the sending buffer reaches or
exceeds a given threshold, all the data in the sending buffer is loaded into a payload of a BLE packet, and encapsulated
into the BLE packet and sent. A stage of storage in the sending buffer is included within the time from generating to
sending the Bluetooth information data, and therefore, a system latency is relatively long, but a length of the valid payload
in the BLE packet is relatively large, and transmission efficiency is improved and power consumption is lowered. Therefore,
this manner is applicable to service information data that has a relatively low priority level requirement and is relatively
insensitive about a transmission latency. This step is determining a sending manner used by the Bluetooth controller,
and a determining basis is the priority level of the to-be-sent information data. Specific implementation is as follows:
First, a system sets a threshold about the priority level of the information data of the Bluetooth service. If the priority
level of the information data is higher than the threshold, the Bluetooth controller uses the first sending manner to
encapsulate and send the BLE packet. If the priority level of the information data is lower than the threshold, the Bluetooth
controller uses the second sending manner to encapsulate and send the BLE packet. In this embodiment of the present
invention, because priorities of information data of Bluetooth services are represented by three levels "high", "interme-
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diate", and "low", the threshold that is set is also a level. That is, in this embodiment of the present invention, a priority
level threshold setting rule is: If the priority level of the information data of the Bluetooth service is "high", the first sending
manner is used. If the priority level of the information data of the Bluetooth service is "intermediate" or "low", the second
sending manner is used. Herein, it should be noted that, the priority level threshold is not set fixed, but is continuously
changed and adjusted according to an actual status and an actual requirement of a user. In this embodiment of the
present invention, it can be known from step S603 that, the priority level of the information data of the Bluetooth service
#1 is "high". Therefore, it is determined that the first sending manner is used. The Bluetooth controller directly encapsulates
the information data ATT_MTU_1 of the Bluetooth service #1 into a BLE packet as a valid payload of the BLE packet.
The generated BLE packet is BLE_Packet_1, and the Bluetooth controller directly sends the BLE_Packet_1 packet to
the smartphone. After receiving the BLE_Packet_1 packet, the smartphone parses out the valid payload - ATT_MTU_1,
and transmits ATT_MTU_1 from a Bluetooth controller of the smartphone to a Bluetooth host of the smartphone.
[0156] S605: A controller of the smartphone receives a Bluetooth packet BLE_Packet_1, parses out the information
data ATT_MTU_1 of the Bluetooth service #1, and reports the information data to a host of the smartphone.
[0157] In this embodiment of the present invention, after the controller of the smartphone receives the BLE packet
BLE_Packet_1, because the payload of BLE_Packet_1 includes only the information data ATT_MTU_1 of the Bluetooth
service #1, in a parsing process, the information data ATT_MTU_1 of the Bluetooth service #1 can be obtained by
parsing out only the payload of BLE_Packet_1, and the controller of the smartphone directly reports ATT_MTU_1 to the
host of the smartphone.
[0158] S606: The Bluetooth host of the wearable device generates information data ATT_MTU_2 of a Bluetooth service
#2, and sends the information data ATT_MTU_2 to the Bluetooth controller of the wearable device, to send the information
data ATT_MTU_2 to the peer smartphone.
[0159] After generating the information data ATT_MTU_2 of the Bluetooth service #2, the Bluetooth host of the wearable
device transfers ATT_MTU_2 to the Bluetooth controller of the wearable device by using the host controller interface
HCI, to send ATT_MTU_2 to the peer smartphone. For a specific process, refer to step S602 in this embodiment of the
present invention.
[0160] S607: The Bluetooth controller of the wearable device receives the information data ATT_MTU_2 of the Blue-
tooth service #2, and parses out a priority level of the data ATT_MTU_2.
[0161] After receiving the information data ATT_MTU_2 of the Bluetooth service #2, the Bluetooth controller of the
wearable device parses out fields in the ATT_MTU_2 packet, including a field supporting a priority level of the ATT_MTU_2
packet, and learns that the priority level of ATT_MTU_2 is "intermediate" (Intermediate). For a specific process, refer to
step S603 in this embodiment of the present invention.
[0162] S608: The Bluetooth controller of the wearable device determines, according to the priority level of the infor-
mation data ATT_MTU_2 of the Bluetooth service #2, a manner of sending the information data of the Bluetooth service #2.
[0163] In this embodiment of the present invention, it can be known from step S607 that, the priority level of the
information data of the Bluetooth service #2 is "intermediate". Therefore, it is determined that the second sending manner
is used. The host of the wearable device stores the information data ATT_MTU_2 of the Bluetooth service #2 in the
sending buffer of the controller of the wearable device (that is, the packet buffer in the foregoing embodiment), and adds
a separator at the end or beginning of the data ATT_MTU_2. The separator is a binary digital sequence having a particular
length, to distinguish information data of different Bluetooth services, and is a segmentation point of two adjacent pieces
of service information data. The separator is preferably a character or binary sequence that does not appear in Bluetooth
service information, and is generally a character string that is forbidden in Bluetooth service information or a character
string that barely appears in Bluetooth service information, for example, a string of "0" or a string of "1". A length of the
separator is set by the system, for example, 8 bits or 16 bits. After the separator is added, the Bluetooth controller of
the wearable device determines whether an amount of data in the sending buffer exceeds a length threshold that is set,
to determine whether a payload length of a BLE packet that is to be encapsulated and transmitted is close to or reaches
a maximum payload length stipulated by the BT SIG - 255 octets. Usually, because a data overflow problem occurs
after the sending buffer is fully filled, the length threshold that is set needs to be lower than the maximum payload length
255 octets. However, if the length threshold is set excessively low, the payload length of the BLE packet obtained through
encapsulation is affected, failing to improve data transmission efficiency and reduce power consumption. Therefore, the
length threshold for determining needs to be set close to the maximum payload length 255 octets stipulated by the BT
SIG, for example, 200 octets or 210 octets. If the amount of data in the sending buffer is greater than the length that is
set, the data in the sending buffer is encapsulated into a payload of a BLE packet, and sent together with the BLE packet
to the peer smartphone. If the amount of data in the sending buffer is less than the length that is set, sending waits so
that subsequent information data of another Bluetooth service is filled in the sending buffer, and the controller of the
wearable device monitors in real time whether an amount of data in the sending buffer is greater than the length threshold
that is set. In this embodiment of the present invention, after the information data ATT_MTU_2 of the Bluetooth service
#2 is added to the sending buffer and the separator is added at the end of the data, the amount of data in the sending
buffer has not exceeded the preset length threshold. Therefore, sending of ATT_MTU_2 waits.



EP 3 223 467 B1

21

5

10

15

20

25

30

35

40

45

50

55

[0164] S609: The Bluetooth host of the wearable device generates information data ATT_MTU_3 of a Bluetooth service
#3, and sends the information data to the Bluetooth controller of the wearable device, to send the information data to
the peer smartphone.
[0165] After generating the information data ATT_MTU_3 of the Bluetooth service #3, the Bluetooth host of the wearable
device transfers ATT_MTU_3 to the Bluetooth controller of the wearable device by using the host controller interface
HCI, to send ATT_MTU_3 to the peer smartphone. For a specific process, refer to step S602 in this embodiment of the
present invention.
[0166] S610: The Bluetooth controller of the wearable device receives the information data ATT_MTU_3 of the Blue-
tooth service #3, and parses out a priority level of the data ATT_MTU_3.
[0167] After receiving the information data ATT_MTU_3 of the Bluetooth service #3, the Bluetooth controller of the
wearable device parses out fields in the ATT_MTU_3 packet, including a field supporting a priority level of the ATT_MTU_3
packet, and learns that the priority level of ATT_MTU_3 is "low" (Low). For a specific process, refer to step S603 in this
embodiment of the present invention.
[0168] S611: The Bluetooth controller of the wearable device determines, according to the priority level of the infor-
mation data ATT_MTU_3 of the Bluetooth service #3, a manner of sending the information data of the Bluetooth service #3.
[0169] In this embodiment of the present invention, it can be known from step S610 that, the priority level of the
information data of the Bluetooth service #3 is "low". Therefore, it is determined that the second sending manner is used.
The host of the wearable device stores the information data ATT_MTU_3 of the Bluetooth service #3 in the sending
buffer of the controller of the wearable device, and adds a separator at the end of the data ATT_MTU_3. In this embodiment
of the present invention, ATT_MTU_3 is stored in the sending buffer of the controller of the wearable device after
ATT_MTU_2, and the sending buffer includes ATT_MTU_2, ATT_MTU_3, and two separators in total. The Bluetooth
controller of the wearable device monitors whether an amount of data in the sending buffer is greater than the length
threshold that is set. In this embodiment of the present invention, after the information data ATT_MTU_3 of the Bluetooth
service #3 is stored in the sending buffer and the separator is added at the end of the data, the amount of data in the
entire sending buffer (ATT_MTU_2+ATT_MTU_3+two separators) exceeds the preset length threshold. Therefore, the
data in the sending buffer is encapsulated into a valid payload of a BLE packet. The generated BLE packet is recorded
as BLE_Packet_2, BLE_Packet_2 is sent to the peer smartphone, and the sending buffer is cleared. Before the Bluetooth
controller of the wearable device clears the sending buffer, the Bluetooth controller sends a control command to the
Bluetooth host, to command the Bluetooth host to stop inputting information data to the sending buffer of the Bluetooth
controller.
[0170] S612: The controller of the smartphone receives a Bluetooth packet BLE_Packet_2, parses out the information
data ATT_MTU_2 of the Bluetooth service #2 and the information data ATT_MTU_3 of the Bluetooth service #3, and
reports the information data to the host of the smartphone.
[0171] In this embodiment of the present invention, after the controller of the smartphone receives the BLE packet
BLE_Packet_2, because the payload of BLE_Packet_2 includes the information data ATT_MTU_2 of the Bluetooth
service #2, the information data ATT_MTU_3 of the Bluetooth service #3, and two separators, in a parsing process,
information data of the two Bluetooth services - ATT_MTU_2 and ATT_MTU_3 in the payload of BLE_Packet_2 can be
parsed out by first parsing out the separators in the payload of BLE_Packet_2. Then the controller of the smartphone
directly reports ATT_MTU_2 and ATT_MTU_3 to the host of the smartphone.
[0172] S613: The smartphone sends a QoS control command to the wearable device, to adjust the priority level of the
Bluetooth service #2.
[0173] In this embodiment of the present invention, the priority level of the Bluetooth service #2 is initially "intermediate"
(Intermediate). The priority level of the Bluetooth service may be adjusted by the smartphone (Collector). In an imple-
mentation solution of the present invention, it is mainly considered that the Collector dynamically adjusts a priority level
of information data of a Bluetooth GATT service according to two factors: an application scenario and a user operation.
[0174] Application scenario: Using a heart rate service HRS as an example, the HRS service may be applied to different
application scenarios, for example, running and sleep monitoring. When in a running scenario, motion parameters and
physiological indexes (including a heart rate) measured by a Sensor need to be displayed on the Collector in real time,
so that a user learns a physiological index change and a motion effect of the user in real time. Therefore, the user has
a relatively high QoS requirement on information data of the HRS service, so that heart rate data can be updated and
presented in real time. However, if the HRS service is applied to a sleep monitoring scenario, because the user is asleep,
heart rate data is mainly used to determine sleep quality of the user and monitor whether the user enters a deep sleep,
in this case, it is not necessary to transmit the heart rate data to the Collector in real time. Therefore, information data
of the HRS service has a relatively low transmission latency requirement. Priorities of a same Bluetooth GATT service
in different application scenarios are adjusted, which are mainly indicated in running of different application programs
in the smartphone. Still using the HRS service as an example, usually, multiple application programs are installed in the
smartphone. An application program A is responsible for measuring and monitoring a motion status of a user, and another
application program B is responsible for monitoring sleep quality of the user. Therefore, when the smartphone runs the
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application program A, it is considered that the smartphone is currently in an application scenario of running or motion.
If the smartphone runs the application program B, it is considered that the smartphone is currently in an application
scenario of sleep monitoring.
[0175] User operation: A user operation often reflects an intention of a user. Still using the heart rate service HRS as
an example, the Sensor obtains heart rate data by using a heart rate sensor and transmits the heart rate data to the
Collector, and the user may open a corresponding application program in the Collector to view the heart rate data of the
user. When the Collector is in a screen off state, or the corresponding APP is in a background running state, it indicates
that the user currently does not want to know heart rate data of the user, and a priority level of information data of the
HRS service is lowered. However, when a screen of the Collector is on, and the corresponding APP is switched to
foreground running, it indicates that the user currently wants to know heart rate data of the user, and a priority level of
information of the HRS service is raised.
[0176] In this embodiment of the present invention, because an application scenario or a user operation changes, the
smartphone needs to adjust the priority level of the information data of the Bluetooth service #2, and adjusts the original
"intermediate" to "high". A specific implementation manner is: The Bluetooth host of the smartphone generates a control
command of adjusting the priority of ATT_MTU_2, and transmits the control command to the Bluetooth controller of the
smartphone by using the HCI interface. The Bluetooth controller encapsulates the command into a BLE packet, and
adds an adjusted priority level of ATT_MTU_2 to the packet. The Bluetooth controller of the wearable device receives
the packet, parses out the control command, and reports the control command to the Bluetooth host, to complete adjusting
the priority level of the information data ATT_MTU_2 of the Bluetooth service #2.
[0177] S614: The Bluetooth host of the wearable device generates information data ATT_MTU_2 of the Bluetooth
service #2, and sends the information data to the Bluetooth controller of the wearable device, to send the information
data to the peer smartphone.
[0178] For a specific process, refer to step S606 in this embodiment of the present invention.
[0179] S615: The Bluetooth controller of the wearable device receives the information data ATT_MTU_2 of the Blue-
tooth service #2, and parses out a priority level of the data ATT_MTU_2.
[0180] For a specific process, refer to step S615 in this embodiment of the present invention. In this embodiment of
the present invention, because the smartphone has adjusted the priority level of the information data ATT_MTU_2, the
priority level of ATT_MTU_2 that is parsed out by the Bluetooth controller of the wearable device is "high" (High).
[0181] S616: The Bluetooth controller of the wearable device determines, according to the priority level of the infor-
mation data ATT_MTU_2 of the Bluetooth service #2, a manner of sending the information data of the Bluetooth service #2.
[0182] The priority level of the information data ATT_MTU_2 has been adjusted to "high" in step S613. In this embod-
iment of the present invention, it can be known from an output result of step S615 that the priority level of the information
data of the Bluetooth service #2 is "high". Therefore, it is determined that the first sending manner is used. The Bluetooth
controller directly encapsulates the information data ATT_MTU_2 of the Bluetooth service #2 into a BLE packet as a
valid payload of the BLE packet. The generated BLE packet is BLE_Packet_3, and the Bluetooth controller directly
sends the BLE_Packet_3 packet to the smartphone. After receiving the BLE_Packet_3 packet, the smartphone parses
out the valid payload - ATT_MTU_2, and transmits ATT_MTU_2 from the Bluetooth controller of the smartphone to the
Bluetooth host of the smartphone.
[0183] S617: The controller of the smartphone receives a Bluetooth packet BLE_Packet_3, parses out the information
data ATT_MTU_2 of the Bluetooth service #1, and reports the information data to the host of the smartphone.
[0184] To further describe the data exchange process, referring to FIG. 6b, FIG. 6b is a schematic diagram of a packet
structure in a data exchange process according to FIG. 6.
[0185] As shown in FIG. 6b, the first BLE packet sent by the wearable device to the smartphone includes ATT_MTU
of four Bluetooth GATT services: a battery service BAS, a heart rate service HRS, a device information service DIS,
and a transmit power service TPS. Priority levels of information data of the four Bluetooth services are all relatively low,
and it is determined that the second sending manner is used for sending. Therefore, ATT_MTU of the four services is
stored in the sending buffer, and when an amount of data stored in the sending buffer reaches or exceeds the threshold
that is set, the data is encapsulated into a payload of a BLE packet and sent to the peer smartphone. In this way, the
first BLE packet is generated. The second BLE packet sent by the wearable device to the smartphone includes ATT_MTU
of only one Bluetooth GATT service, that is, an immediate alert service IAS. A priority level of information data of the
service is relatively high, and it is determined that the first sending manner is used for sending, that is, the information
data is directly encapsulated into a BLE packet and sent to the peer smartphone. The third BLE packet has a generation
and sending manner consistent with that of the first BLE packet. The packet includes ATT_MTU of five Bluetooth services
in total: a current time service CTS, a healthy thermometer service HTS, the heart rate service HRS, the transmit power
service TPS, and a running stepping speed and cadence service RSCS. The fourth BLE packet carries ATT_MTU of
only one Bluetooth GATT service, that is, the HRS. This is because a status of the smartphone changes. An original
mobile phone screen off state is changed to a mobile phone screen on state, or a heart rate display APP is switched
from an original background running state to a foreground running state. Therefore, a priority level of information data
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of the HRS service changes, and is raised. Therefore, a sending manner for the HRS service is changed to the first
sending manner.
[0186] The following describes apparatus embodiments of the present invention. The apparatus embodiments of the
present invention belong to a conception the same as that of the method embodiments of the present invention, and
are used to execute the methods described in the method embodiments of the present invention. For ease of description,
the apparatus embodiments of the present invention describe only parts related to the apparatus embodiments of the
present invention. For specific technical details that are not disclosed, refer to the description of the method embodiments
of the present invention, which are not described herein again.
[0187] Referring to FIG. 7, FIG. 7 is a schematic structural diagram of a device according to an embodiment of the
present invention. In this embodiment of the present invention, the device corresponds to the first method embodiment
to the third method embodiment, and may include: a first obtaining module 101, a first determining module 102, a write
module 103, an encapsulation module 104, and a sending module 105, where
the first obtaining module 101 is configured to obtain a service data packet that needs to be sent to a peer device;
the first determining module 102 is configured to determine a priority corresponding to the service data packet;
the write module 103 is configured to: if the priority is lower than a preset level, write the service data packet to a packet
buffer;
the encapsulation module 104 is configured to: when data stored in the packet buffer meets a transmission condition,
encapsulate the data stored in the packet buffer, to generate a to-be-sent packet; and
the sending module 105 is configured to send the to-be-sent packet to the peer device.
[0188] In the device described in this embodiment of the present invention, when a service data packet that needs to
be sent to a peer device is obtained, a priority corresponding to the service data packet is determined; if the priority is
lower than a preset level, the to-be-sent service data packet is written to a packet buffer; when data stored in the packet
buffer meets a transmission condition, the data stored in the packet buffer is encapsulated, to generate a to-be-sent
packet; and the generated to-be-sent packet is sent to the peer device. By means of this embodiment of the present
invention, a manner of sending a to-be-sent service data packet is determined according to a priority corresponding to
the service data packet, and if the priority is relatively low, a payload in a to-be-sent packet is made close to a maximum
payload length of the to-be-sent packet as far as possible, thereby improving data transmission efficiency and reducing
power consumption of transmission.
[0189] Referring to FIG. 8, FIG. 8 is another schematic structural diagram of a device according to an embodiment of
the present invention. In this embodiment of the present invention, the device corresponds to the first method embodiment
to the third method embodiment, and besides the first obtaining module 101, the first determining module 102, the write
module 103, the encapsulation module 104, and the sending module 105 in the foregoing embodiment, may further
include: a detection module 201, a second obtaining module 202, a second determining module 203, a clearing module
204, and an update module 205.
[0190] For ease of understanding, a Bluetooth device is used as example, and a structure of the Bluetooth device is
given, which may be shown in FIG. 8a. FIG. 8a is a schematic structural diagram of a Bluetooth device according to
FIG. 8. The local device (for example, the wearable device) and the peer device (for example, the smartphone) in the
foregoing embodiment may be the Bluetooth device shown in FIG. 8a, or may be another device, which is not specifically
limited in this embodiment of the present invention, but for ease of description, the Bluetooth device is used as an example.
[0191] As shown in FIG. 8a, the Bluetooth device may include components such as a sensor, a processor, a peripheral
interface, a memory, a Bluetooth host, a Bluetooth controller, and a power supply, and the Bluetooth controller may
include components such as a sending buffer, a sending module, a receiving buffer, a receiving module, and an antenna.
These components communicate by using one or more buses, and data exchange is performed between the Bluetooth
host and the Bluetooth controller by using an HCI (Host Controller Interface, host controller interface). A person skilled
in the art may understand that, the structure of the Bluetooth device shown in the figure constitutes no limitation to the
present invention, and may be a bus type structure or may be a star type structure, and may include more or fewer
components than those shown in the figure, or some components may be combined, or a different component deployment
may be used. In the foregoing implementation manner, the local device (for example, the wearable device) includes but
not limited to smartglasses, a smartwatch, a smartband, a smart headset, a smart hanging, a smartring, an electronic
device integrated into clothes/trousers/shoes/socks/a helmet/a cap, a weighting scale, a blood pressure gauge, a glu-
cometer, a heart rate meter, and the like, and a combination of two or more of the foregoing.
[0192] The sensor is configured to control and manage working of one or more sensing devices integrated in an
electronic device, and process sensed data collected and generated by the sensing devices. In some specific imple-
mentation manners of the present invention, the sensor is integrated with sensing devices of various types, for example,
a Hall component, configured to detect a physical quantity of the electronic device, such as a force, a torque, a pressure,
a stress, a location, a displacement, a speed, an acceleration, an angle, an angular velocity, a quantity of revolutions,
a rotational speed, and a time at which a working status changes, and convert the physical quantity into an electric
quantity to perform detection and control; or a sensing device configured to detect a physiological index of a human



EP 3 223 467 B1

24

5

10

15

20

25

30

35

40

45

50

55

body or an animal, for example, a dedicated or multipurpose sensor for detecting a heart rate, a blood pressure, a
glucose, a blood lipid, a body temperature, a height, a weight, a running speed, a stride, an electrocardiosignal, a
fingerprint, a voice print, and an iris, and convert the detected physiological index into an electrical signal to perform
detection and control; or a sensing device configured to detect an environmental index data, for example, a dedicated
or multipurpose sensor for detecting a barometric pressure, an altitude, a temperature, a humidity, a wind speed, a wind
direction, and an orientation, and convert the detected environment data into an electrical signal to perform detection
and control. Some other sensing devices may further include a gravity sensor, a tri-axis accelerometer, a gyroscope,
and the like. The sensing device may be a discrete independent device, or may be an integrated sensing device integrated
on a chip or a board.
[0193] The processor is a control center of the electronic device, which uses various interfaces and lines to connect
to parts of the entire electronic device, and executes various functions and/or data processing of the electronic device
by running or executing a software program and/or module stored in a storage unit and invoking data stored in the
storage unit. The processor may include an integrated circuit (Integrated Circuit, IC for short), for example, may include
a single packaged IC, or may include multiple successive packaged ICs that have same functions or different functions.
For example, the processor may include only a central processing unit (Central Processing Unit, CPU for short), or may
be a combination of a graphics processing unit (Graphic Processing Unit, GPU for short), a digital signal processor
(Digital Signal Processor, DSP for short), and a control chip (for example, a baseband chip) or a field programmable
gate array (Field Programmable Gate Array, FPGA) in a communications unit. In a specific implementation manner of
the present invention, the CPU may be a single computing core or may include multiple computing cores.
[0194] The memory may be configured to store a software program and module. The processor runs the software
program and module that are stored in the memory, to implement various functional applications of the electronic device
and implement data processing. The memory mainly includes a program storage area and a data storage area. The
program storage area may store an operating system, an application program required by at least one function, such
as a sound play program and an image display program. The data storage area may store data (such as audio data and
an address book) created according to use of the electronic device and the like. In a specific implementation manner of
the present invention, the memory may include a volatile memory, for example, a nonvolatile random access memory
(Nonvolatile Random Access Memory, NVRAM), a phase change random access memory (Phase Change RAM, PRAM),
or a magnetoresistive random access memory (Magetoresistive RAM, MRAM), and may further include a nonvolatile
memory, for example, at least one magnetic storage device, an electrically erasable programmable read-only memory
(Electrically Erasable Programmable Read-Only Memory, EEPROM), or a flash memory, for example, an NOR flash
memory (NOR flash memory) or an NAND flash memory (NAND flash memory). The nonvolatile memory stores an
operating system and an application program that are executed by a processing module. The processor loads a running
program and data from the nonvolatile memory to a memory, and stores digital content in a large scale storage apparatus.
The operating system is used for control and management of conventional system tasks, such as memory management,
storage device control, and power management, and various components and/or drivers that facilitate communication
between various types of software and hardware. In this implementation manner of the present invention, the operating
system may be the Android system of the Google company, the iOS system developed by the Apple company, or the
Windows operating system developed by the Microsoft company, or an embedded operating system such as Vxworks.
The application program includes any application installed in the electronic device, and includes but not limited to a
browser, an E-mail, an instant messaging service, text processing, keyboard virtualization, a window widget (Widget),
encryption, digital rights management, voice recognition, voice replication, positioning (for example, a function provided
by a global positioning system), music play, and the like.
[0195] The peripheral interface is an interface configured to connect an external device to the electronic device. The
external device includes but not limited one or more of a keyboard, a mouse, a touch panel, a track ball, a joystick, a
game controller, a microphone, a display, a sound box, or a power amplifier. The external device is connected to the
processor of the electronic device by using the peripheral interface, inputs data (for example, digit or character information)
to the processor for processing or reads data from the processor, and outputs data to the external device by using the
peripheral interface. The peripheral interface includes but not limited to a USB (Universal Serial Bus, universal serial
bus) interface, a mini USB interface, a PCI (Peripheral Component Interconnect, peripheral component interconnect),
an IEEE 1394 interface, a VGA (Video Graphics Array, video graphics array) interface, an HDMI (High Definition Multi-
media Interface, high definition multimedia interface), and the like, or a combination of one or more of the foregoing
interfaces.
[0196] The Bluetooth host is configured to process Bluetooth upper layer protocol data exchange. The Bluetooth upper
layer protocol includes the Logical Link Control & Adaptation Protocol (Logical Link Control & Adaptation Protocol,
L2CAP), the Service Discovery Protocol (Service Discovery Protocol, SDP), the Generic Access Profile (Generic Access
Profile, GAP), the Attribute Protocol (Access Protocol, ATT), and the General Attribute Protocol (Generic Attribute Pro-
tocol, GATT). An upper layer application service based on the GATT protocol includes but not limited to a heart rate
service HRS, a blood-pressure service BLS, a glucose service (Glucose Service, GLS), a cycling speed and cadence
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service (Cycling Speed and Cadence Service, CSCS), a running speed and cadence service (Running Speed and
Cadence Service, RSCS), a healthy thermometer service (Healthy Thermometer Service, HTS), an alert notification
service ANS, an immediate alert service IAS, a battery service (Battery Service, BAS), a current time service (Current
Time Service, CTS), a device information service DIS, a link loss service (Link Loss Service, LLS), a location & navigation
service (Location & Navigation Service, LNS), a transmit power service TPS, and the like. The Bluetooth host is connected
to the Bluetooth controller by using the host controller interface HCI, and configured to control the Bluetooth controller,
which includes establishing/disrupting a Bluetooth link, adjusting transmit power of a Bluetooth signal, adjusting a device
role of the Bluetooth device, adjusting a status of the Bluetooth device, maintaining a Bluetooth link, and the like. The
Bluetooth host may further receive status information from the Bluetooth controller by using the HCI. The Bluetooth host
is also connected to the processor, and may transfer data from the Bluetooth controller to the processor for operation
processing, and may also transfer data generated by the processor to the Bluetooth processor by using the HCI, to send
the data to the Bluetooth link.
[0197] The Bluetooth controller is configured to process Bluetooth lower layer protocol data exchange, and mainly
processes Bluetooth signal sending and receiving. The Bluetooth lower layer protocol includes the Link Management
Protocol (Link Layer Protocol, LMP), the Link Layer (Link Layer, LL) protocol, and the Radio Frequency (Radio Frequency,
RF) protocol. The Link Management Protocol is responsible for link layer establishment, operation, and maintenance.
The link layer is responsible for Bluetooth/BLE packet encapsulation, delivery, and receiving. The radio frequency layer
includes a transmitting module and a receiving module, the transmitting module and the receiving module share a set
of radio frequency transceiver apparatuses and antennas, and whether to send a signal or receive a signal is determined
in a time division manner, that is, at a time, the radio frequency layer can only transmit a Bluetooth signal or a receive
a Bluetooth signal. Besides the HCI interface for communicating with the Bluetooth host, the Bluetooth controller further
includes four components: a sending module, a sending buffer, a receiving module, and a receiving buffer.
[0198] The sending module is configured to generate a Bluetooth packet, convert the Bluetooth packet into an analog
signal, modulate a to-be-sent baseband signal to a selected radio frequency by means of a series of steps such as D\A,
amplification, filtering, rectification, intermediate frequency modulation, and radio frequency modulation, and send the
signal by using an antenna.
[0199] The sending buffer is configured to temporarily store to-be-sent information data. The data in the sending buffer
may be transferred to the sending module by using the bus or another internal interface. The sending module uses the
received information data as a payload of a Bluetooth packet, adds fields such as a preamble, an access address, and
a payload header at the beginning of the information data, adds field such as a message integrity check MIC and a cyclic
redundancy check CRC at the end of the information data, and encapsulates the information data into the Bluetooth
packet. The sending buffer may be cleared at any time. Once the buffer is fully filled with data, data that first enters the
sending buffer overflows.
[0200] The receiving module is configured to receives the Bluetooth signal, convert a received analog signal into a
digital signal, and parse out the Bluetooth packet.
[0201] The receiving buffer is configured to temporarily store the Bluetooth packet received by the receiving module,
and transfer data in the buffer to the Bluetooth host by using the HCI interface. The receiving buffer may be cleared at
any time. Once the buffer is fully filled with data, data that first enters the receiving buffer overflows.
[0202] The host controller interface HCI is an interface defined between the Bluetooth host and Bluetooth controller
for mutual communication. The Bluetooth host and the Bluetooth controller may be two discrete chips or components,
or may be integrated into one chip, and the two modules are connected by an internal interface. For a manner of
transmitting data by using the HCI interface, two manners are defined in the Bluetooth specification: One is using a
universal asynchronous receiver/transmitter (Universal Asynchronous Receiver Transmitter, UART) bus for transmission.
The other is using a universal serial bus (Universal Serial Bus, USB) for transmission.
[0203] The power supply is configured to supply power to different components of the electronic device to maintain
their operations. Generally, the power supply may be a built-in battery, for example, a common lithium-ion battery or a
nickel-hydride battery; or may include an external power supply that directly supplies power to the electronic device, for
example, an AC adapter. In some implementation manners of the present invention, the power supply may be defined
in a wider scope, for example, may include a power management system, a charging system, a power fault detection
circuit, a power converter or inverter, a power status indicator (for example, a light emitting diode), and any other
component related to power generation, management, and distribution of the electronic device.
[0204] Using the Bluetooth device as an example, the first obtaining module 101 may correspond to the Bluetooth
host in the Bluetooth device, or multiple physical devices in the Bluetooth device, such as the processor, the Bluetooth
host, and the sensor; the first determining module 102, the write module 103, and the encapsulation module 104 may
correspond to the Bluetooth controller in the Bluetooth device; and the sending module 105 may correspond to the
sending module in the Bluetooth controller.
[0205] In an example, the Bluetooth host module generates a service data packet, where the service data packet
includes information such as a service type, a service ID, a priority, and service data (for example, data information such
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as heart rate data, blood-pressure data, time information, device information, a short messaging service message, an
e-mail, and an instant messaging message), and transfers the service data packet to the Bluetooth controller module
by using the HCI interface. After receiving the service data packet, the Bluetooth controller module determines, according
to the priority in the service data packet, whether the service data packet is a data packet to be urgently sent. If the
service data packet is a data packet to be urgently sent, the service data packet is directly encapsulated into a packet
and sent to the peer device; or it is detected whether data has been stored in the buffer, and if data has been stored in
the buffer, the service data packet is written to the buffer, and encapsulated together with a service data packet of another
service that has been stored in the buffer into a packet and sent to the peer device. If the service data packet is not a
data packet to be urgently sent, the service data packet is written to the buffer in the Bluetooth controller module, and
when an amount of data in the buffer meets a transmission condition, the data in the buffer is encapsulated into a packet
and sent to the peer device.
[0206] In another example, the Bluetooth host module generates a service data packet, where the service data packet
includes information such as a service type, a service ID, and service data (data information such as heart rate data,
blood-pressure data, time information, device information, a short messaging service message, an e-mail, and an instant
messaging message), and optionally includes a service priority. The Bluetooth host module knows the priority of the
service data packet. If considering that the service data packet is a data packet to be urgently sent, the Bluetooth host
module directly transmits the service data packet to the Bluetooth controller module by using the HCI interface, and the
service data packet is encapsulated into a packet in the Bluetooth controller module and sent to the peer device. If
considering that the service data packet is not a data packet to be urgently sent, the Bluetooth host module first buffers
the service data packet in the buffer of the Bluetooth host module, and when an amount of data in the buffer meets a
transmission condition, transmits the data in the buffer to the Bluetooth controller module by using the HCI interface,
and the data is encapsulated into a packet in the Bluetooth controller module and sent to the peer device.
[0207] In an implementation manner of this embodiment of the present invention, the transmission condition includes:

data that has been stored in the packet buffer reaches or exceeds a threshold, where the threshold is set according
to a maximum payload length that can be carried by the to-be-sent packet; or

a preset length of time elapses after the first service data packet is written to the packet buffer, where the preset
length of time is set according to a maximum transmission latency allowed by the service data packet.

[0208] According to a first aspect, in another implementation manner, the encapsulation module 104 is further con-
figured to:
if the priority is higher than or equal to the preset level, encapsulate the service data packet, to generate a to-be-sent
packet, where the sending module 105 is further configured to send the to-be-sent packet to the peer device.
[0209] According to a second aspect, in another implementation manner, the device may further include:

the detection module 201, configured to: if the priority is higher than or equal to the preset level, detect whether
there is data stored in the packet buffer, where
the encapsulation module 104 is further configured to: if data has been stored in the packet buffer, write the service
data packet to the packet buffer, and encapsulate data stored in the packet buffer, to generate a to-be-sent packet; and
the sending module 105 is further configured to send the to-be-sent packet to the peer device.

[0210] In another implementation manner, the device further includes:

the second obtaining module 202, configured to obtain a length of the service data packet; and
the second determining module 203, configured to determine, according to the length of the service data packet
and a maximum payload length that can be carried by a to-be-sent packet, whether the service data packet can be
written to the packet buffer; and
the write module 103 is specifically configured to: when it is determined that the service data packet can be written
to the packet buffer, write the service data packet to the packet buffer.

[0211] In another implementation manner, the second determining module 203 is specifically configured to:

when the maximum payload length that can be carried by a to-be-sent packet is greater than a maximum data
buffering amount of the packet buffer, compare the length of the service data packet with a data amount of idle
space of the packet buffer;
if the length of the service data packet is less than or equal to the data amount of the idle space of the packet buffer,
determine that the service data packet can be written to the packet buffer; and
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if the length of the service data packet is greater than the data amount of the idle space of the packet buffer, determine
that the service data packet cannot be written to the packet buffer.

[0212] In another implementation manner, the second determining module 203 is further specifically configured to:

when the maximum payload length that can be carried by a to-be-sent packet is less than or equal to a maximum
data buffering amount of the packet buffer, calculate a sum of the length of the service data packet and an amount
already occupied by data in the packet buffer;
if a calculation result is less than or equal to the maximum payload length that can be carried by a to-be-sent packet,
determine that the service data packet can be written to the packet buffer; and
if a calculation result is greater than the maximum payload length that can be carried by a to-be-sent packet,
determine that the service data packet cannot be written to the packet buffer.

[0213] In another implementation manner, the write module 103 is further configured to:
after writing the service data packet to the packet buffer, write a preset separator at the end or beginning of the service
data packet.
[0214] In another implementation manner, the device further includes:
the clearing module 204, configured to clear the packet buffer.
[0215] In another implementation manner, the first obtaining module 101 is specifically configured to:

obtain, by using a sensor, sensor data that needs to be sent to the peer device; and
convert the sensor data into a service data packet in a particular format, where the particular format is a data structure
that can be identified by the peer device.

[0216] In another implementation manner, the first obtaining module 101 is further specifically configured to:

obtain, by using a processor, service information that needs to be sent to the peer device; and

convert the service information into a service data packet in a particular format, where the particular format is a data
structure that can be identified by the peer device.

[0217] In another implementation manner, the first determining module 102 is specifically configured to:

determine a target service corresponding to the service data packet; and
determine, according to a correspondence between a service type and a priority, a priority of the target service as
the priority corresponding to the service data packet.

[0218] In another implementation manner, the device may further include:

the update module 205, configured to receive a priority control instruction sent by the peer device, where the priority
control instruction carries service identification information and a priority; and
update the correspondence between a service type and a priority according to the service identification information
and the priority; and/or
receive status information sent by the peer device; and
update the correspondence between a service type and a priority according to the status information.

[0219] In the device described in this embodiment of the present invention, when a service data packet that needs to
be sent to a peer device is obtained, a priority corresponding to the service data packet is determined; if the priority is
lower than a preset level, the to-be-sent service data packet is written to a packet buffer; when data stored in the packet
buffer meets a transmission condition, the data stored in the packet buffer is encapsulated, to generate a to-be-sent
packet; and the generated to-be-sent packet is sent to the peer device. By means of this embodiment of the present
invention, a manner of sending a to-be-sent service data packet is determined according to a priority corresponding to
the service data packet, and if the priority is relatively low, a payload in a to-be-sent packet is made close to a maximum
payload length of the to-be-sent packet as far as possible, thereby improving data transmission efficiency and reducing
power consumption of transmission.
[0220] Referring to FIG. 9, FIG. 9 is still another schematic structural diagram of a device according to an embodiment
of the present invention. The device is configured to execute the data transmission method disclosed in the foregoing
embodiment of the present invention, and may include at least a processor 301 and a memory 305. During specific
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implementation, the device may further include at least one network interface 304 or another user interface 303 and at
least one communications bus 302, where the processor 301 may be a CPU, a micro controller, or the like, and the
communications bus 302 is configured to implement connection and communication between the components. The user
interface 303 may optionally include a USB interface and another standard interface and wired interface. The network
interface 304 may optionally include a Wi-Fi interface, a Bluetooth interface, or another wireless interface. The memory
305 may include a high-speed RAM memory, and may also further include a non-volatile memory (non-volatile memory),
for example, at least one magnetic disk storage. The memory 305 may optionally include at least one storage apparatus
far away from the processor 301. As shown in FIG. 9, as a computer storage medium, the memory 305 may include an
operating system 3051 and an application program 3052.
[0221] In some implementation manners, the memory 305 stores the following components, an executable module
or a data structure, or a subset thereof, or an extension set thereof:

the operating system 3051, including various system programs and configured to implement various basic services
and process a hardware-based task; and
the application program 3052, including application programs such as a setting program of a data segmentation
parameter of target network data, a division program of a target data block, a program of comparison between the
target data block and a data block in a database, and a deletion program of the target data block, and configured
to implement application services.

[0222] Specifically, the memory 305 stores a set of program code, and the processor 301 is configured to invoke the
program stored in the memory 305, to execute the following operations:

obtaining a service data packet that needs to be sent to a peer device and determining a priority corresponding to
the service data packet;
if the priority is lower than a preset level, writing the service data packet to a packet buffer;
when data stored in the packet buffer meets a transmission condition, encapsulating the data stored in the packet
buffer, to generate a to-be-sent packet; and
sending the to-be-sent packet to the peer device.

[0223] In an implementation manner, the transmission condition includes:

data that has been stored in the packet buffer reaches or exceeds a threshold, where the threshold is set according
to a maximum payload length that can be carried by the to-be-sent packet; or
a preset length of time elapses after the first service data packet is written to the packet buffer, where the preset
length of time is set according to a maximum transmission latency allowed by the service data packet.

[0224] In an implementation manner, the processor 301 may further execute the following operations:

if the priority is higher than or equal to the preset level, encapsulating the service data packet, to generate a to-be-
sent packet; and
sending the to-be-sent packet to the peer device; or
if the priority is higher than or equal to the preset level, detecting whether there is data stored in the packet buffer;
if data has been stored in the packet buffer, writing the service data packet to the packet buffer, and encapsulating
data stored in the packet buffer, to generate a to-be-sent packet; and
sending the to-be-sent packet to the peer device.

[0225] In an implementation manner, before the processor 301 executes the operation of writing the service data
packet to a packet buffer, the processor may further execute the following operations:

obtaining a length of the service data packet; and
determining, according to the length of the service data packet and a maximum payload length that can be carried
by a to-be-sent packet, whether the service data packet can be written to the packet buffer; and
the writing the service data packet to a packet buffer specifically includes:
when determining that the service data packet can be written to the packet buffer, writing the service data packet
to the packet buffer.

[0226] In an implementation manner, the executing, by the processor 301, the operation of determining, according to
the length of the service data packet and a maximum payload length that can be carried by a to-be-sent packet, whether
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the service data packet can be written to the packet buffer may specifically include executing the following operations:

when the maximum payload length that can be carried by a to-be-sent packet is greater than a maximum data
buffering amount of the packet buffer, comparing the length of the service data packet with a data amount of idle
space of the packet buffer; and
if the length of the service data packet is less than or equal to the data amount of the idle space of the packet buffer,
determining that the service data packet can be written to the packet buffer; or
if the length of the service data packet is greater than the data amount of the idle space of the packet buffer,
determining that the service data packet cannot be written to the packet buffer.

[0227] In an implementation manner, the executing, by the processor 301, the operation of determining, according to
the length of the service data packet and a maximum payload length that can be carried by a to-be-sent packet, whether
the service data packet can be written to the packet buffer may specifically include executing the following operations:

when the maximum payload length that can be carried by a to-be-sent packet is less than or equal to a maximum
data buffering amount of the packet buffer, calculating a sum of the length of the service data packet and an amount
already occupied by data in the packet buffer; and
if a calculation result is less than or equal to the maximum payload length that can be carried by a to-be-sent packet,
determining that the service data packet can be written to the packet buffer; or
if a calculation result is greater than the maximum payload length that can be carried by a to-be-sent packet,
determining that the service data packet cannot be written to the packet buffer.

[0228] In an implementation manner, after the processor 301 executes the operation of writing the service data packet
to a packet buffer, the processor may further execute the following operation:
writing a preset separator at the end or beginning of the service data packet.
[0229] In an implementation manner, after the processor 301 executes the operation of sending the to-be-sent packet
to the peer device, the processor may further execute the following operation:
clearing the packet buffer.
[0230] In an implementation manner, the executing, by the processor 301, the operation of obtaining a service data
packet that needs to be sent to a peer device may specifically include executing the following operations:

obtaining, by using a sensor, sensor data that needs to be sent to the peer device; and
converting the sensor data into a service data packet in a particular format, where the particular format is a data
structure that can be identified by the peer device.

[0231] In an implementation manner, the executing, by the processor 301, the operation of obtaining a service data
packet that needs to be sent to a peer device may specifically include executing the following operations:

obtaining, by using a processor, service information that needs to be sent to the peer device; and
converting the service information into a service data packet in a particular format, where the particular format is a
data structure that can be identified by the peer device.

[0232] In an implementation manner, the executing, by the processor 301, the operation of determining a priority
corresponding to the service data packet may specifically include executing the following operations:

determining a target service corresponding to the service data packet; and
determining, according to a correspondence between a service type and a priority, a priority of the target service
as the priority corresponding to the service data packet.

[0233] In an implementation manner, the processor 301 may further execute the following operations:

receiving a priority control instruction sent by the peer device, where the priority control instruction carries service
identification information and a priority; and
updating the correspondence between a service type and a priority according to the service identification information
and the priority; and/or
receiving status information sent by the peer device; and
updating the correspondence between a service type and a priority according to the status information.
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[0234] In the technical solution described in this embodiment of the present invention, when a service data packet
that needs to be sent to a peer device is obtained, a priority corresponding to the service data packet is determined; if
the priority is lower than a preset level, the to-be-sent service data packet is written to a packet buffer; when data stored
in the packet buffer meets a transmission condition, the data stored in the packet buffer is encapsulated, to generate a
to-be-sent packet; and the generated to-be-sent packet is sent to the peer device. By means of this embodiment of the
present invention, a manner of sending a to-be-sent service data packet is determined according to a priority corre-
sponding to the service data packet, and if the priority is relatively low, a payload in a to-be-sent packet is made close
to a maximum payload length of the to-be-sent packet as far as possible, thereby improving data transmission efficiency
and reducing power consumption of transmission.
[0235] In the descriptions of this specification, a description of a reference term such as "an embodiment", "some
embodiments", "an example", "a specific example", or "some examples" means that a specific feature, structure, material,
or characteristic that is described with reference to the embodiment or the example is included in at least one embodiment
or example of the present invention. In this specification, exemplary descriptions of the foregoing terms are not necessarily
directed at a same embodiment or example. In addition, the described specific feature, structure, material, or characteristic
may be combined in an appropriate manner in any one or more embodiments or examples. In addition, without causing
any mutual contradiction, a person skilled in the art may integrate and combine different embodiments or examples
described in this specification and features of the different embodiments or examples.
[0236] A person skilled in the art may integrate and combine different embodiments described in this specification and
features of the different embodiments. Modules or units in all of the embodiments of the present invention may be
implemented by using an integrated circuit, for example, a CPU (Central Processing Unit, central processing unit) or an
ASIC (Application Specific Integrated Circuit, application specific integrated circuit).
[0237] Steps in all of the embodiments of the present invention may be adjusted in terms of an order, combined, and
deleted according to an actual requirement, and module or units in all of the embodiments of the present invention may
be combined, divided, or deleted according to an actual requirement.
[0238] Any process or method in the flowcharts or described herein in another manner may be understood as indicating
a module, a segment, or a part including code of one or more executable instructions for implementing a particular logical
function or process step. In addition, the scope of preferred embodiments of the present invention include other imple-
mentations which do not follow the order shown or discussed, including performing, according to involved functions, the
functions basically simultaneously or in a reverse order, which should be understood by technical personnel in the
technical field to which the embodiments of the present invention belong.
[0239] The logic and/or steps shown in the flowcharts or described in any other manner herein, for example, a se-
quenced list that may be considered as executable instructions used for implementing logical functions, may be specifically
implemented in any computer readable medium to be used by an instruction execution system, apparatus or device (for
example, a computer-based system, a system including a processor, or another system that can obtain an instruction
from the instruction execution system, apparatus or device and execute the instruction) or to be used by combining such
instruction execution systems, apparatuses or devices. In this specification, the "computer readable medium" may be
any apparatus that may include, store, communicate, spread or transmit a program to be used by an instruction execution
system, apparatus or device or to be used by combining such instruction execution systems, apparatuses or devices.
A more specific example (a non-exhaustive list) of the computer readable medium includes the following: an electrical
connecting portion (an electrical apparatus) having one or more wires, a portable computer cartridge (a magnetic ap-
paratus), a random access memory (RAM), a read-only memory (ROM), an erasable programmable read-only memory
(EPROM or flash memory), an optical fiber apparatus, and a portable compact disc read-only memory (CDROM). In
addition, the computer readable medium may even be paper or another suitable medium on which the program can be
printed, as the program can be electronically obtained by, for instance, optical scanning of the paper or another medium,
then compiled, interpreted, or otherwise processed in a suitable manner if necessary, and then stored in a computer
memory.
[0240] A person of ordinary skill in the art may understand that all or part of the steps of the method of the embodiments
may be implemented by a program instructing relevant hardware. The program may be stored in a computer readable
storage medium. When the program is executed, one or a combination of the steps of the method embodiments is
performed.
[0241] In addition, functional units in the embodiments of the present invention may be integrated into one processing
module, or each of the units may exist alone physically, or two or more units are integrated into one module. The
integrated module may be implemented in a form of hardware, or may be implemented in a form of a software functional
module. When the integrated module is implemented in the form of a software functional module and sold or used as
an independent product, the integrated module may be stored in a computer-readable storage medium.
[0242] The aforementioned storage medium may be a read-only memory, a magnetic disk, or an optical disc. Although
the embodiments of the present invention have been shown and described above, it may be understood that the em-
bodiments are exemplary and cannot be construed as a limitation to the present invention, and a person of ordinary skill
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in the art can make changes, modifications, replacements, and variations to the embodiments without departing from
the scope of the present invention.
[0243] What is disclosed above is merely exemplary embodiments of the present invention, and certainly is not intended
to limit the protection scope of the present invention.

Claims

1. A data transmission method, comprising:

obtaining a service data packet that needs to be sent to a peer device and determining a priority corresponding
to the service data packet;
if the priority is lower than a preset level, writing the service data packet to a packet buffer;
when the data stored in the packet buffer meets a transmission condition, encapsulating the data stored in the
packet buffer, to generate a to-be-sent packet; and
sending the to-be-sent packet to the peer device;
characterized in that if the priority is higher than or equal to the preset level, detecting whether there is data
stored in the packet buffer;
if data has been stored in the packet buffer, writing the service data packet whose priority is higher than or equal
to the preset level to the packet buffer, and immediately encapsulating data stored in the packet buffer and the
service data packet whose priority is higher than or equal to the preset level to the packet buffer, to generate
a to-be-sent packet; and
sending the to-be-sent packet to the peer device.

2. The method according to claim 1, wherein the transmission condition comprises:

data that has been stored in the packet buffer reaches or exceeds a threshold, wherein the threshold is set
according to a maximum payload length that can be carried by the to-be-sent packet; or
a preset length of time elapses after the first service data packet is written to the packet buffer, wherein the
preset length of time is set according to a maximum transmission latency allowed by the service data packet.

3. The method according to claim 1, wherein before the writing the service data packet to a packet buffer, the method
further comprises:

obtaining a length of the service data packet; and
determining, according to the length of the service data packet and a maximum payload length that can be
carried by a to-be-sent packet, whether the service data packet can be written to the packet buffer; and
the writing the service data packet to a packet buffer specifically comprises:
when determining that the service data packet can be written to the packet buffer, writing the service data packet
to the packet buffer.

4. The method according to claim 3, wherein the determining, according to the length of the service data packet and
a maximum payload length that can be carried by a to-be-sent packet, whether the service data packet can be
written to the packet buffer comprises:

when the maximum payload length that can be carried by a to-be-sent packet is greater than a maximum data
buffering amount of the packet buffer, comparing the length of the service data packet with a data amount of
idle space of the packet buffer; and
if the length of the service data packet is less than or equal to the data amount of the idle space of the packet
buffer, determining that the service data packet can be written to the packet buffer; or
if the length of the service data packet is greater than the data amount of the idle space of the packet buffer,
determining that the service data packet cannot be written to the packet buffer.

5. The method according to claim 3, wherein the determining, according to the length of the service data packet and
a maximum payload length that can be carried by a to-be-sent packet, whether the service data packet can be
written to the packet buffer comprises:

when the maximum payload length that can be carried by a to-be-sent packet is less than or equal to a maximum
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data buffering amount of the packet buffer, calculating a sum of the length of the service data packet and an
amount already occupied by data in the packet buffer; and
if a calculation result is less than or equal to the maximum payload length that can be carried by a to-be-sent
packet, determining that the service data packet can be written to the packet buffer; or
if a calculation result is greater than the maximum payload length that can be carried by a to-be-sent packet,
determining that the service data packet cannot be written to the packet buffer.

6. The method according to claim 1, wherein after the writing the service data packet to a packet buffer, the method
further comprises:
writing a preset separator at the end or beginning of the service data packet.

7. A device, comprising:

a first obtaining module, configured to obtain a service data packet that needs to be sent to a peer device;
a first determining module, configured to determine a priority corresponding to the service data packet;
a write module, configured to: if the priority is lower than a preset level, write the service data packet to a packet
buffer;
an encapsulation module, configured to: when data stored in the packet buffer meets a transmission condition,
encapsulate the data stored in the packet buffer, to generate a to-be-sent packet; and
a sending module, configured to send the to-be-sent packet to the peer device;
characterized by the device further comprising:

a detection module, configured to: if the priority is higher than or equal to the preset level, detect whether
there is data stored in the packet buffer;
the encapsulation module is further configured to: if data has been stored in the packet buffer, write the
service data packet whose priority is higher than or equal to the preset level to the packet buffer, and
immediately encapsulate data stored in the packet buffer and the service data packet whose priority is
higher than or equal to the preset level, to generate a to-be-sent packet; and
the sending module is further configured to send the to-be-sent packet to the peer device.

8. The device according to claim 7, wherein the transmission condition comprises:

data that has been stored in the packet buffer reaches or exceeds a threshold, wherein the threshold is set
according to a maximum payload length that can be carried by the to-be-sent packet; or
a preset length of time elapses after the first service data packet is written to the packet buffer, wherein the
preset length of time is set according to a maximum transmission latency allowed by the service data packet.

9. The device according to claim 7, wherein the device further comprises:

a second obtaining module, configured to obtain a length of the service data packet; and
a second determining module, configured to determine, according to the length of the service data packet and
a maximum payload length that can be carried by a to-be-sent packet, whether the service data packet can be
written to the packet buffer; and
the write module is specifically configured to: when it is determined that the service data packet can be written
to the packet buffer, write the service data packet to the packet buffer.

10. The device according to claim 9, wherein the second determining module is specifically configured to:

when the maximum payload length that can be carried by a to-be-sent packet is greater than a maximum data
buffering amount of the packet buffer, compare the length of the service data packet with a data amount of idle
space of the packet buffer;
if the length of the service data packet is less than or equal to the data amount of the idle space of the packet
buffer, determine that the service data packet can be written to the packet buffer; and
if the length of the service data packet is greater than the data amount of the idle space of the packet buffer,
determine that the service data packet cannot be written to the packet buffer.

11. The device according to claim 9, wherein the second determining module is further specifically configured to:
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when the maximum payload length that can be carried by a to-be-sent packet is less than or equal to a maximum
data buffering amount of the packet buffer, calculate a sum of the length of the service data packet and an
amount already occupied by data in the packet buffer;
if a calculation result is less than or equal to the maximum payload length that can be carried by a to-be-sent
packet, determine that the service data packet can be written to the packet buffer; and
if a calculation result is greater than the maximum payload length that can be carried by a to-be-sent packet,
determine that the service data packet cannot be written to the packet buffer.

12. The device according to claim 7, wherein the write module is further configured to:
after writing the service data packet to the packet buffer, write a preset separator at the end or beginning of the
service data packet.

13. The device according to claim 7, wherein the device further comprises:
a clearing module, configured to clear the packet buffer.

Patentansprüche

1. Datenübertragungsverfahren, umfassend:

Erhalten eines Dienstdatenpakets, das an eine Peer-Vorrichtung gesendet werden muss, und Bestimmen einer
Priorität, die dem Dienstdatenpaket entspricht;
wenn die Priorität niedriger als ein voreingestelltes Niveau ist, Schreiben des Dienstdatenpakets in einen Pa-
ketpuffer;
wenn die im Paketpuffer gespeicherten Daten eine Übertragungsbedingung erfüllen, Einkapseln der im Paket-
puffer gespeicherten Daten, um ein zu sendendes Paket zu erzeugen; und
Senden des zu sendenden Pakets an die Peer-Vorrichtung;
dadurch gekennzeichnet, dass, wenn die Priorität höher oder gleich dem voreingestellten Niveau ist, Detek-
tieren, ob Daten im Paketpuffer gespeichert sind;
wenn Daten im Paketpuffer gespeichert worden sind, Schreiben des Dienstdatenpakets, dessen Priorität höher
oder gleich dem voreingestellten Niveau ist, in den Paketpuffer und sofortiges Einkapseln der im Paketpuffer
gespeicherten Daten und des Dienstdatenpakets, dessen Priorität höher oder gleich dem voreingestellten Ni-
veau ist, in den Paketpuffer, um ein zu sendendes Paket zu erzeugen; und
Senden des zu sendenden Pakets an die Peer-Vorrichtung.

2. Verfahren nach Anspruch 1, wobei die Übertragungsbedingung Folgendes umfasst:

Daten, die in dem Paketpuffer gespeichert worden sind, erreichen oder überschreiten einen Schwellenwert,
wobei der Schwellenwert gemäß einer maximalen Nutzlastlänge eingestellt wird, die von dem zu sendenden
Paket getragen werden kann; oder
eine voreingestellte Zeitdauer nach dem Schreiben des ersten Dienstdatenpakets in den Paketpuffer verstreicht,
wobei die voreingestellte Zeitdauer gemäß einer durch das Dienstdatenpaket erlaubten maximalen Übertra-
gungslatenzzeit eingestellt wird.

3. Verfahren nach Anspruch 1, wobei das Verfahren vor dem Schreiben des Dienstdatenpakets in einen Paketpuffer
ferner Folgendes umfasst:

Erhalten einer Länge des Dienstdatenpakets; und
Bestimmen, gemäß der Länge des Dienstdatenpakets und einer maximalen Nutzlastlänge, die von einem zu
sendenden Paket getragen werden kann, ob das Dienstdatenpaket in den Paketpuffer geschrieben werden
kann; und
das Schreiben des Dienstdatenpakets in einen Paketpuffer insbesondere Folgendes umfasst:
wenn bestimmt wird, dass das Dienstdatenpaket in den Paketpuffer geschrieben werden kann, Schreiben des
Dienstdatenpakets in den Paketpuffer.

4. Verfahren nach Anspruch 3, wobei das Bestimmen, gemäß der Länge des Dienstdatenpakets und einer maximalen
Nutzlastlänge, die von einem zu sendenden Paket getragen werden kann, ob das Dienstdatenpaket in den Paket-
puffer geschrieben werden kann, Folgendes umfasst:
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wenn die maximale Nutzlastlänge, die von einem zu sendenden Paket getragen werden kann, größer als eine
maximale Datenpuffermenge des Paketpuffers ist, Vergleichen der Länge des Dienstdatenpakets mit einer
Datenmenge des Leerraums des Paketpuffers; und
wenn die Länge des Dienstdatenpakets kleiner oder gleich der Datenmenge des Leerraums des Paketpuffers
ist, Bestimmen, dass das Dienstdatenpaket in den Paketpuffer geschrieben werden kann; oder
wenn die Länge des Dienstdatenpakets größer als die Datenmenge des Leerraums des Paketpuffers ist, Be-
stimmen, dass das Dienstdatenpaket nicht in den Paketpuffer geschrieben werden kann.

5. Verfahren nach Anspruch 3, wobei das Bestimmen, gemäß der Länge des Dienstdatenpakets und einer maximalen
Nutzlastlänge, die von einem zu sendenden Paket getragen werden kann, ob das Dienstdatenpaket in den Paket-
puffer geschrieben werden kann, Folgendes umfasst:

wenn die maximale Nutzlastlänge, die von einem zu sendenden Paket getragen werden kann, kleiner oder
gleich einer maximalen Datenpuffermenge des Paketpuffers ist, Berechnen einer Summe aus der Länge des
Dienstdatenpakets und einer bereits durch Daten im Paketpuffer belegten Menge; und
wenn ein Berechnungsergebnis kleiner oder gleich der maximalen Nutzlastlänge ist, die von einem zu sendenden
Paket getragen werden kann, Bestimmen, dass das Dienstdatenpaket in den Paketpuffer geschrieben werden
kann; oder
wenn ein Berechnungsergebnis größer als die maximale Nutzlastlänge ist, die von einem zu sendenden Paket
getragen werden kann, Bestimmen, dass das Dienstdatenpaket nicht in den Paketpuffer geschrieben werden
kann.

6. Verfahren nach Anspruch 1, wobei das Verfahren nach dem Schreiben des Dienstdatenpakets in einen Paketpuffer
ferner Folgendes umfasst:
Schreiben eines voreingestellten Trenners an das Ende oder den Anfang des Dienstdatenpakets.

7. Vorrichtung, umfassend:

ein erstes Erhaltungsmodul, das dazu konfiguriert ist, ein Dienstdatenpaket zu erhalten, das an eine Peer-
Vorrichtung gesendet werden muss;
ein erstes Bestimmungsmodul, das dazu konfiguriert ist, eine dem Dienstdatenpaket entsprechende Priorität
zu bestimmen;
ein Schreibmodul, das dazu konfiguriert ist: wenn die Priorität niedriger als ein voreingestelltes Niveau ist,
Schreiben des Dienstdatenpakets in einen Paketpuffer;
ein Einkapselungsmodul, das dazu konfiguriert ist: wenn im Paketpuffer gespeicherte Daten eine Übertragungs-
bedingung erfüllen, Einkapseln der im Paketpuffer gespeicherten Daten, um ein zu sendendes Paket zu erzeu-
gen; und
ein Sendemodul, das dazu konfiguriert ist, das zu sendende Paket an die Peer-Vorrichtung zu senden; dadurch
gekennzeichnet, dass die Vorrichtung ferner Folgendes umfasst:

ein Detektionsmodul, das dazu konfiguriert ist: wenn die Priorität höher oder gleich dem voreingestellten
Niveau ist, Detektieren, ob Daten im Paketpuffer gespeichert sind;
das Einkapselungsmodul ist ferner dazu konfiguriert: wenn Daten im Paketpuffer gespeichert worden sind,
Schreiben des Dienstdatenpakets, dessen Priorität höher oder gleich dem voreingestellten Niveau ist, in
den Paketpuffer und sofortiges Einkapseln der im Paketpuffer gespeicherten Daten und des Dienstdaten-
pakets, dessen Priorität höher oder gleich dem voreingestellten Niveau ist, um ein zu sendendes Paket zu
erzeugen; und
das Sendemodul ist ferner dazu konfiguriert, das zu sendende Paket an die Peer-Vorrichtung zu senden.

8. Vorrichtung nach Anspruch 7, wobei die Übertragungsbedingung Folgendes umfasst:

Daten, die in dem Paketpuffer gespeichert worden sind, erreichen oder überschreiten einen Schwellenwert,
wobei der Schwellenwert gemäß einer maximalen Nutzlastlänge eingestellt wird, die von dem zu sendenden
Paket getragen werden kann; oder
eine voreingestellte Zeitdauer nach dem Schreiben des ersten Dienstdatenpakets in den Paketpuffer verstreicht,
wobei die voreingestellte Zeitdauer gemäß einer durch das Dienstdatenpaket erlaubten maximalen Übertra-
gungslatenzzeit eingestellt wird.
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9. Vorrichtung nach Anspruch 7, wobei die Vorrichtung ferner Folgendes umfasst:

ein zweites Erhaltungsmodul, das dazu konfiguriert ist, eine Länge des Dienstdatenpakets zu erhalten; und
ein zweites Bestimmungsmodul, das dazu konfiguriert ist, gemäß der Länge des Dienstdatenpakets und einer
maximalen Nutzlastlänge, die von einem zu sendenden Paket getragen werden kann, zu bestimmen, ob das
Dienstdatenpaket in den Paketpuffer geschrieben werden kann; und
das Schreibmodul ist insbesondere dazu konfiguriert: wenn bestimmt wird, dass das Dienstdatenpaket in den
Paketpuffer geschrieben werden kann, Schreiben des Dienstdatenpakets in den Paketpuffer.

10. Vorrichtung nach Anspruch 9, wobei das zweite Bestimmungsmodul insbesondere dazu konfiguriert ist:

wenn die maximale Nutzlastlänge, die von einem zu sendenden Paket getragen werden kann, größer als eine
maximale Datenpuffermenge des Paketpuffers ist, Vergleichen der Länge des Dienstdatenpakets mit einer
Datenmenge des Leerraums des Paketpuffers;
wenn die Länge des Dienstdatenpakets kleiner oder gleich der Datenmenge des Leerraums des Paketpuffers
ist, Bestimmen, dass das Dienstdatenpaket in den Paketpuffer geschrieben werden kann; und
wenn die Länge des Dienstdatenpakets größer als die Datenmenge des Leerraums des Paketpuffers ist, Be-
stimmen, dass das Dienstdatenpaket nicht in den Paketpuffer geschrieben werden kann.

11. Vorrichtung nach Anspruch 9, wobei das zweite Bestimmungsmodul ferner insbesondere dazu konfiguriert ist:

wenn die maximale Nutzlastlänge, die von einem zu sendenden Paket getragen werden kann, kleiner oder
gleich einer maximalen Datenpuffermenge des Paketpuffers ist, Berechnen einer Summe aus der Länge des
Dienstdatenpakets und einer bereits durch Daten im Paketpuffer belegten Menge;
wenn ein Berechnungsergebnis kleiner oder gleich der maximalen Nutzlastlänge ist, die von einem zu sendenden
Paket getragen werden kann, Bestimmen, dass das Dienstdatenpaket in den Paketpuffer geschrieben werden
kann; und
wenn ein Berechnungsergebnis größer als die maximale Nutzlastlänge ist, die von einem zu sendenden Paket
getragen werden kann, Bestimmen, dass das Dienstdatenpaket nicht in den Paketpuffer geschrieben werden
kann.

12. Vorrichtung nach Anspruch 7, wobei das Schreibmodul ferner dazu konfiguriert ist:
nach dem Schreiben des Dienstdatenpakets in den Paketpuffer, Schreiben eines voreingestellten Trenners an das
Ende oder den Anfang des Dienstdatenpakets.

13. Vorrichtung nach Anspruch 7, wobei die Vorrichtung ferner Folgendes umfasst:
ein Löschmodul, das dazu konfiguriert ist, den Paketpuffer zu löschen.

Revendications

1. Procédé de transmission de données comprenant :

l’obtention d’un paquet de données de service qui doit être envoyé à un dispositif pair et la détermination d’une
priorité correspondant au paquet de données de service ;
si la priorité est inférieure à un niveau prédéfini, l’écriture du paquet de données de service dans un tampon
de paquets ;
lorsque les données stockées dans le tampon de paquets satisfont à une condition de transmission, l’encap-
sulation des données stockées dans le tampon de paquets, pour générer un paquet à envoyer ; et
l’envoi du paquet à envoyer au dispositif pair ;
caractérisé par, si la priorité est supérieure ou égale au niveau prédéfini, la détection du fait qu’il y a ou non
des données stockées dans le tampon de paquets ;
si des données ont été stockées dans le tampon de paquets, l’écriture, dans le tampon de paquets, du paquet
de données de service dont la priorité est supérieure ou égale au niveau prédéfini, et l’encapsulation immédiate,
dans le tampon de paquets, de données stockées dans le tampon de paquets et du paquet de données de
service dont la priorité est supérieure ou égale au niveau prédéfini, pour générer un paquet à envoyer ; et
l’envoi du paquet à envoyer au dispositif pair.
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2. Procédé selon la revendication 1, dans lequel la condition de transmission comprend :

le fait que des données qui ont été stockées dans le tampon de paquets atteignent ou excèdent un seuil, le
seuil étant défini en fonction d’une longueur de charge utile maximale qui peut être transportée par le paquet
à envoyer ; ou
le fait qu’une durée prédéfinie s’écoule après que le premier paquet de données de service a été écrit dans le
tampon de paquets, la durée prédéfinie étant définie en fonction d’une latence de transmission maximale
autorisée par le paquet de données de service.

3. Procédé selon la revendication 1, le procédé comprenant en outre, avant l’écriture du paquet de données de service
dans un tampon de paquets :

l’obtention d’une longueur du paquet de données de service ; et
la détermination, en fonction de la longueur du paquet de données de service et d’une longueur de charge utile
maximale qui peut être transportée par un paquet à envoyer, du fait que le paquet de données de service peut
ou non être écrit dans le tampon de paquets ; et
l’écriture du paquet de données de services dans un tampon de paquets comprenantspécifiquement :
lorsqu’il est déterminé que le paquet de données de service peut être écrit dans le tampon de données, l’écriture
du paquet de données de services dans le tampon de paquets.

4. Procédé selon la revendication 3, dans lequel la détermination, en fonction de la longueur du paquet de données
de service et d’une longueur de charge utile maximale qui peut être transportée par un paquet à envoyer, du fait
que le paquet de données de service peut ou non être écrit dans le tampon de paquets comprend :

lorsque la longueur de charge utile maximale qui peut être transportée par un paquet à envoyer est supérieure
à une quantité maximale de stockage de données du tampon de paquets, la comparaison de la longueur du
paquet de données de service à une quantité de données de l’espace libre du tampon de paquets ; et
si la longueur du paquet de données de service est inférieure ou égale à la quantité de données de l’espace
libre du tampon de paquets, la détermination du fait que le paquet de données de service peut être écrit dans
le tampon de paquets ; ou
si la longueur du paquet de données de service est supérieure à la quantité de données de l’espace libre du
tampon de paquets, la détermination du fait que le paquet de données de service ne peut pas être écrit dans
le tampon de paquets.

5. Procédé selon la revendication 3, dans lequel la détermination, en fonction de la longueur du paquet de données
de service et d’une longueur de charge utile maximale qui peut être transportée par un paquet à envoyer, du fait
que le paquet de données de service peut ou non être écrit dans le tampon de paquets comprend :

lorsque la longueur de charge utile maximale qui peut être transportée par un paquet à envoyer est inférieure
ou égale à une quantité maximale de stockage de données du tampon de paquets, le calcul d’une somme de
la longueur du paquet de données de services et d’une quantité déjà occupée par des données dans le tampon
de paquets ; et
si un résultat de calcul est inférieur ou égal à la longueur de charge utile maximale qui peut être transportée
par un paquet à envoyer, la détermination du fait que le paquet de données de service peut être écrit dans le
tampon de paquets, ou
si un résultat de calcul est supérieur à la longueur de charge utile maximale qui peut être transportée par un
paquet à envoyer, la détermination du fait que le paquet de données de service ne peut pas être écrit dans le
tampon de paquets.

6. Procédé selon la revendication 1, le procédé comprenant en outre, après l’écriture du paquet de données de service
dans un tampon de paquet :
l’écriture d’un séparateur prédéfini à la fin ou au début du paquet de données de service.

7. Dispositif comprenant :

un premier module d’obtention, configuré pour obtenir un paquet de données de service qui doit être envoyé
à un dispositif pair ;
un premier module de détermination, configuré pour déterminer une priorité correspondant au paquet de don-
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nées de service ;
un module d’écriture, configuré pour : si la priorité est inférieure à un niveau prédéfini, écrire le paquet de
données de service dans un tampon de paquets ;
un module d’encapsulation, configuré pour : lorsque des données stockées dans le tampon de paquets satisfont
à une condition de transmission, encapsuler les données stockées dans le tampon de paquets, pour générer
un paquet à envoyer ; et
un module d’envoi, configuré pour envoyer le paquet à envoyer au dispositif pair ;
caractérisé en ce que le dispositif comprend en outre :

un module de détection, configuré pour : si la priorité est supérieure ou égale au niveau prédéfini, détecter
s’il y a des données stockées dans le tampon de paquets ;
le module d’encapsulation étant en outre configuré pour : si des données ont été stockées dans le tampon
de paquets, écrire dans le tampon de paquets le paquet de données de service dont la priorité est supérieure
ou égale au niveau prédéfini, et encapsuler immédiatement des données stockées dans le tampon de
paquets i et le paquet de données de service dont la priorité est supérieure ou égale au niveau prédéfini,
pour générer un paquet à envoyer ; et
le module d’envoi étant en outre configuré pour envoyer le paquet à envoyer au dispositif pair.

8. Dispositif selon la revendication 7, dans lequel la condition de transmission comprend :

le fait que des données qui ont été stockées dans le tampon de paquets atteignent ou excèdent un seuil, le
seuil étant défini en fonction d’une longueur de charge utile maximale qui peut être transportée par le paquet
à envoyer ; ou
le fait qu’une durée prédéfinie s’écoule après que le premier paquet de données de service a été écrit dans le
tampon de paquets, la durée prédéfinie étant définie en fonction d’une latence de transmission maximale
autorisée par le paquet de données de service.

9. Dispositif selon la revendication 7, le dispositif comprenant en outre :

un deuxième module d’obtention, configuré pour obtenir une longueur du paquet de données de service ; et
un deuxième module de détermination, configuré pour déterminer, en fonction de la longueur du paquet de
données de service et d’une longueur de charge utile maximale qui peut être transportée par un paquet à
envoyer, si le paquet de données de service peut ou non être écrit dans le tampon de paquets ; et
le module d’écriture étant spécifiquement configuré pour : lorsqu’il est déterminé que le paquet de données de
service peut être écrit dans le tampon de paquet, écrire le paquet de données de service dans le tampon de
paquet.

10. Dispositif selon la revendication 9, dans lequel le deuxième module de détermination est spécifiquement configuré
pour :

lorsque la longueur de charge utile maximale qui peut être transportée par un paquet à envoyer est supérieure
à une quantité maximale de stockage de données du tampon de paquets, comparer la longueur du paquet de
données de service à une quantité de données de l’espace libre du tampon de paquets ;
si la longueur du paquet de données de service est inférieure ou égale à la quantité de données de l’espace
libre du tampon de paquets, déterminer que le paquet de données de service peut être écrit dans le tampon
de paquets ; ou
si la longueur du paquet de données de service est supérieure à la quantité de données de l’espace libre du
tampon de paquets, déterminer que le paquet de données de service ne peut pas être écrit dans le tampon de
paquets.

11. Dispositif selon la revendication 9, dans lequel le deuxième module de détermination est en outre spécifiquement
configuré pour :

lorsque la longueur de charge utile maximale qui peut être transportée par un paquet à envoyer est inférieure
ou égale à une quantité maximale de stockage de données du tampon de paquets, calculer une somme de la
longueur du paquet de données de services et d’une quantité déjà occupée par des données dans le tampon
de paquets ;
si un résultat de calcul est inférieur ou égal à la longueur de charge utile maximale qui peut être transportée
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par un paquet à envoyer, déterminer que le paquet de données de service peut être écrit dans le tampon de
paquets, et
si un résultat de calcul est supérieur à la longueur de charge utile maximale qui peut être transportée par un
paquet à envoyer, déterminer que le paquet de données de service ne peut pas être écrit dans le tampon de
paquets.

12. Dispositif selon la revendication 7, dans lequel le module d’écriture est en outre configuré pour :
après l’écriture du paquet de données de service dans le tampon de paquets, écrire un séparateur prédéfini à la fin
ou au début du paquet de données de service.

13. Dispositif selon la revendication 7, le dispositif comprenant en outre :
un module d’effacement, configuré pour effacer le tampon de paquets.
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