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COMMUNICATION METHOD AND APPARATUS

TECHNICAL FIELD

[0001] The present invention relates to the field of communication technologies, and in

particular, to a communication method and an apparatus.

BACKGROUND

[0002] Potential application scenarios of a multicast service include V2X (vehicle-to-
everything, vehicle-to-everything), the internet of things (internet of things, 10T), and the like. In
an existing multicast service solution for the foregoing scenarios, a network device usually sends
only scheduling information to a terminal device. Reliability of a multicast service is usually low.
If the existing multicast service solution is still used in a 5G or future communication system,
reliability of the multicast service is low, and a service requirement cannot be met. In an existing
solution, a manner of introducing a multicast hybrid automatic repeat request HARQ feedback is
provided to improve reliability of a multicast service. However, after the multicast HARQ
feedback is introduced, implementation of some receiving mechanisms and the like in a

conventional technology is affected, which is a problem that needs to be urgently resolved.

SUMMARY

[0003] Embodiments of the present invention provide a communication method and a related
apparatus, to improve reliability of a multicast service.
[0004] According to a first aspect, an embodiment of this application provides a
communication method. The method is applicable to a terminal device, and includes:

sending feedback information to a network device, where the feedback information
corresponds to a first multicast service;

determining discontinuous reception DRX configuration information, where the DRX

configuration information includes at least one of discontinuous reception DRX configuration
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information corresponding to the first multicast service and DRX configuration information
corresponding to a unicast service; and

receiving scheduling information from the network device based on the DRX
configuration information.
[0005] In this example, the terminal device sends the feedback information for the first
multicast service to the network device, determines the discontinuous reception DRX
configuration information, and receives the scheduling information from the network device based
on the configuration information. In this case, the terminal device may send the feedback
information corresponding to the multicast service to the network device, and receive the
scheduling information from the network device based on the received configuration information.
This avoids uncertainty about configuration information used by the terminal device to receive the
scheduling information, and improves accuracy of receiving the scheduling information by the
terminal device.
[0006] With reference to the first aspect, in a possible implementation, the DRX configuration
information corresponding to the first multicast service includes duration of a first downlink hybrid
automatic repeat request round trip time timer HARQ RTT timer and duration of a first downlink
DRX retransmission timer.
[0007] With reference to the first aspect, in a possible implementation, the DRX configuration
information corresponding to the unicast service includes duration of a second downlink hybrid
automatic repeat request round trip time timer HARQ RTT timer and duration of a second
downlink DRX retransmission timer.
[0008] With reference to the first aspect, in a possible implementation, the DRX configuration
information includes the discontinuous reception DRX configuration information corresponding
to the first multicast service and the DRX configuration information corresponding to the unicast
service, and the receiving scheduling information from the network device based on the DRX
configuration information includes:

starting the first HARQ RTT timer; if the first HARQ RTT timer expires, starting the
first downlink DRX retransmission timer; and during running of the first downlink DRX
retransmission timer, monitoring a PDCCH by using a first radio network temporary identifier
RNTI corresponding to the first multicast service, and receiving scheduling information from the

network device; and
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starting the second HARQ RTT timer; if the second HARQ RTT timer expires, starting
the second downlink DRX retransmission timer; and during running of the second downlink DRX
retransmission timer, monitoring a PDCCH by using a second RNTI corresponding to the unicast
service, and receiving scheduling information from the network device.
[0009] In this example, the first HARQ RTT timer is started, and the first HARQ RTT timer is
started. In this case, the PDCCH may be monitored and the scheduling information from the
network device may be received by using the first radio network temporary identifier RNTI
corresponding to the first multicast service, and the PDCCH may be monitored and the scheduling
information from the network device may be received by using the second RNTI corresponding to
the unicast service. This avoids uncertainty about configuration information used by the terminal
device to receive the scheduling information, and improves accuracy of receiving the scheduling
information by the terminal device.
[0010] With reference to the first aspect, in a possible implementation, the DRX configuration
information includes the discontinuous reception DRX configuration information corresponding
to the first multicast service, and the receiving scheduling information from the network device
based on the DRX configuration information includes:

starting the first HARQ RTT timer; if the first HARQ RTT timer expires, starting the
first downlink DRX retransmission timer; and during running of the first retransmission timer,
monitoring a PDCCH by using a first RNTI and a second RNTI, and receiving the scheduling
information from the network device.
[0011] In this example, the DRX configuration information includes the discontinuous
reception DRX configuration information corresponding to the first multicast service. During
running of the first retransmission timer, the terminal device monitors the PDCCH by using the
first RNTI and the second RNTI, and receives the scheduling information from the network device.
This avoids uncertainty about configuration information used by the terminal device to receive the
scheduling information, and improves accuracy of receiving the scheduling information by the
terminal device.
[0012] With reference to the first aspect, in a possible implementation, the DRX configuration
information includes the DRX configuration information corresponding to the unicast service, and
the receiving scheduling information from the network device based on the DRX configuration

information includes:
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starting the second HARQ RTT timer; if the second HARQ RTT timer expires, starting
the second downlink DRX retransmission timer; and during running of the second retransmission
timer, monitoring a PDCCH by using a first RNTI and a second RNTI, and receiving the
scheduling information from the network device.
[0013] In this example, the DRX configuration information includes the DRX configuration
information corresponding to the unicast service. During running of the second retransmission
timer, the terminal device monitors the PDCCH by using the first RNTI and the second RNT]I, and
receives the scheduling information from the network device, to receive retransmission
information sent by the network device. This avoids uncertainty about configuration information
used by the terminal device to receive the scheduling information, and improves accuracy of
receiving the scheduling information by the terminal device.
[0014] With reference to the first aspect, in a possible implementation, the starting the first
HARQ RTT timer and/or starting the second HARQ RTT timer includes:

starting the first HARQ RTT timer at a first moment after an end of sending the
feedback information to the network device; and/or

starting the second HARQ RTT timer at a second moment after an end of sending the
feedback information to the network device.
[0015] With reference to the first aspect, in a possible implementation, the method further
includes:

starting the first downlink DRX retransmission timer at a third moment after the first
HARQ RTT timer expires; and/or

starting the first downlink DRX retransmission timer at a fourth moment after the
second HARQ RTT timer expires.
[0016] With reference to the first aspect, in a possible implementation, the first moment is an
a'" symbol, the second moment is a b™" symbol, the third moment is a ¢ symbol, and the fourth
moment is a d" symbol, where a, b, ¢, and d are positive integers greater than or equal to 1.
[0017] With reference to the first aspect, in a possible implementation, the method further
includes:

starting the first HARQ RTT timer if the feedback information indicates that multicast
service data is unsuccessfully received; or

starting the second HARQ RTT timer if the feedback information indicates that
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multicast service data is unsuccessfully received.
[0018] With reference to the first aspect, in a possible implementation, the method further
includes:

obtaining first indication information, where the first indication information indicates
that the network device supports retransmission of the multicast service in a unicast manner.
[0019] In this example, the first indication information indicates that the network device
supports retransmission of the multicast service in the unicast manner, so that the terminal device
may be notified in advance of a retransmission manner that may be used by the network device.
In this way, when the terminal device does not learn that the network device supports
retransmission of the multicast service in the unicast manner, the terminal device does not miss
retransmission scheduling signaling and/or retransmission scheduling data sent by the network
device to the terminal device.
[0020] With reference to the first aspect, in a possible implementation, the first indication
information is carried in any one of the following: a system message, a radio resource control RRC
message, a media access control control element MAC CE, or downlink control information DCI.
[0021] With reference to the first aspect, in a possible implementation, the determining
discontinuous reception DRX configuration information includes:

receiving second indication information, where the second indication information
indicates the terminal device to use the DRX configuration information corresponding to the
unicast service and/or the DRX configuration information corresponding to the multicast service;
and

determining the discontinuous reception DRX configuration information based on the
second indication information.
[0022] In this example, the network device may control the configuration information more
flexibly based on the second indication information, to provide control flexibility, and ensure that
the terminal device and the network device align understanding of used DRX configuration
information. In addition, when the terminal device and the network device align understanding,
energy consumption of the terminal device caused by unnecessary PDCCH monitoring can be
avoided, or missing of a scheduling command and/or data sent by the network device can be
avoided.
[0023] With reference to the first aspect, in a possible implementation, the scheduling
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information of the network device includes scheduling information for retransmission of the first
multicast service and/or scheduling information for transmission of a new data packet, where

the new data packet includes a data packet of a second multicast service or a data packet
corresponding to the unicast service.
[0024] According to a second aspect, an embodiment of this application provides a
communication method. The method is applicable to a network device, and includes:

receiving feedback information sent by a terminal device, where the feedback
information corresponds to a first multicast service; and

sending scheduling information to the terminal device based on the feedback
information.
[0025] With reference to the second aspect, in a possible implementation, the method further
includes:

sending first indication information, where the first indication information indicates
that the network device supports retransmission of the multicast service in a unicast manner.
[0026] With reference to the second aspect, in a possible implementation, the first indication
information is carried in any one of the following: a system message, a radio resource control RRC
message, a media access control control element MAC CE, or downlink control information DCI.
[0027] With reference to the second aspect, in a possible implementation, the method further
includes:

sending second indication information, where the second indication information
indicates the terminal device to use DRX configuration information corresponding to a unicast
service and/or DRX configuration information corresponding to the multicast service.
[0028] With reference to the second aspect, in a possible implementation, the DRX
configuration information corresponding to the first multicast service includes duration of a first
downlink hybrid automatic repeat request round trip time timer HARQ RTT timer and duration of
a first downlink DRX retransmission timer.
[0029] With reference to the second aspect, in a possible implementation, the DRX
configuration information corresponding to the unicast service includes duration of a second
downlink hybrid automatic repeat request round trip time timer HARQ RTT timer and duration of
a second downlink DRX retransmission timer.
[0030] With reference to the second aspect, in a possible implementation, the scheduling
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information includes scheduling information for retransmission of the first multicast service and/or
scheduling information for transmission of a new data packet, where

the new data packet includes a data packet of a second multicast service or a data packet
corresponding to the unicast service.

[0031] According to a third aspect, an embodiment of this application provides a terminal
device, including:

a sending unit, configured to send feedback information to a network device, where the
feedback information corresponds to a first multicast service;

a determining unit, configured to determine discontinuous reception DRX
configuration information, where the DRX configuration information includes at least one of
discontinuous reception DRX configuration information corresponding to the first multicast
service and DRX configuration information corresponding to a unicast service; and

a receiving unit, configured to receive scheduling information from the network device
based on the DRX configuration information.

[0032] With reference to the third aspect, in a possible implementation, the DRX configuration
information corresponding to the first multicast service includes duration of a first downlink hybrid
automatic repeat request round trip time timer HARQ RTT timer and duration of a first downlink
DRX retransmission timer.

[0033] With reference to the third aspect, in a possible implementation, the DRX configuration
information corresponding to the unicast service includes duration of a second downlink hybrid
automatic repeat request round trip time timer HARQ RTT timer and duration of a second
downlink DRX retransmission timer.

[0034] With reference to the third aspect, in a possible implementation, the DRX configuration
information includes the discontinuous reception DRX configuration information corresponding
to the first multicast service and the DRX configuration information corresponding to the unicast
service, and the receiving unit is configured to:

start the first HARQ RTT timer; if the first HARQ RTT timer expires, start the first
downlink DRX retransmission timer; and during running of the first downlink DRX retransmission
timer, monitor a PDCCH by using a first radio network temporary identifier RNTI corresponding
to the first multicast service, and receive scheduling information from the network device; and

start the second HARQ RTT timer; if the second HARQ RTT timer expires, start the
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second downlink DRX retransmission timer; and during running of the second downlink DRX
retransmission timer, monitor a PDCCH by using a second RNTI corresponding to the unicast
service, and receive scheduling information from the network device.
[0035] With reference to the third aspect, in a possible implementation, the DRX configuration
information includes the discontinuous reception DRX configuration information corresponding
to the first multicast service, and the receiving unit is configured to:

start the first HARQ RTT timer; if the first HARQ RTT timer expires, start the first
downlink DRX retransmission timer; and during running of the first retransmission timer, monitor
a PDCCH by using a first RNTI and a second RNTI, and receive the scheduling information from
the network device.
[0036] With reference to the third aspect, in a possible implementation, the DRX configuration
information includes the DRX configuration information corresponding to the unicast service, and
the receiving unit is configured to:

start the second HARQ RTT timer; if the second HARQ RTT timer expires, start the
second downlink DRX retransmission timer; and during running of the second retransmission
timer, monitor a PDCCH by using a first RNTI and a second RNTI, and receive the scheduling
information from the network device.
[0037] With reference to the third aspect, in a possible implementation, in case of starting the
first HARQ RTT timer and/or starting the second HARQ RTT timer, the receiving unit is
specifically configured to:

start the first HARQ RTT timer at a first moment after an end of sending the feedback
information to the network device; and/or

start the second HARQ RTT timer at a second moment after an end of sending the
feedback information to the network.
[0038] With reference to the third aspect, in a possible implementation, the receiving unit is
further configured to:

start the first downlink DRX retransmission timer at a third moment after the first
HARQ RTT timer expires; and/or

start the first downlink DRX retransmission timer at a fourth moment after the second
HARQ RTT timer expires.
[0039] With reference to the third aspect, in a possible implementation, the first moment is an
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a'" symbol, the second moment is a b™" symbol, the third moment is a ¢ symbol, and the fourth
moment is a d" symbol, where a, b, ¢, and d are positive integers greater than or equal to 1.
[0040] With reference to the third aspect, in a possible implementation, the receiving unit is
further configured to:

start the first HARQ RTT timer if the feedback information indicates that multicast
service data is unsuccessfully received; or

start the second HARQ RTT timer if the feedback information indicates that multicast
service data is unsuccessfully received.
[0041] With reference to the third aspect, in a possible implementation, the device is further
configured to:

obtain first indication information, where the first indication information indicates that
the network device supports retransmission of the multicast service in a unicast manner.
[0042] With reference to the third aspect, in a possible implementation, the first indication
information is carried in any one of the following: a system message, a radio resource control RRC
message, a media access control control element MAC CE, or downlink control information DCI.
[0043] With reference to the third aspect, in a possible implementation, the determining unit
is configured to:

receive second indication information, where the second indication information
indicates the terminal device to use the DRX configuration information corresponding to the
unicast service and/or the DRX configuration information corresponding to the multicast service;
and

determine the discontinuous reception DRX configuration information based on the
second indication information.
[0044] With reference to the third aspect, in a possible implementation, the scheduling
information of the network device includes scheduling information for retransmission of the first
multicast service and/or scheduling information for transmission of a new data packet, where

the new data packet includes a data packet of a second multicast service or a data packet
corresponding to the unicast service.
[0045] According to a fourth aspect, an embodiment of this application provides a network
device. The device includes:

a receiving unit, configured to receive feedback information sent by a terminal device,
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where the feedback information corresponds to a first multicast service; and

a sending unit, configured to send scheduling information to the terminal device based
on the feedback information.
[0046] With reference to the fourth aspect, in a possible implementation, the device is
configured to:

send first indication information, where the first indication information indicates that
the network device supports retransmission of the multicast service in a unicast manner.
[0047] With reference to the fourth aspect, in a possible implementation, the first indication
information is carried in any one of the following: a system message, a radio resource control RRC
message, a media access control control element MAC CE, or downlink control information DCI.
[0048] With reference to the fourth aspect, in a possible implementation, the device is further
configured to:

send second indication information, where the second indication information indicates
the terminal device to use DRX configuration information corresponding to a unicast service
and/or DRX configuration information corresponding to the multicast service.
[0049] With reference to the fourth aspect, in a possible implementation, the DRX
configuration information corresponding to the first multicast service includes duration of a first
downlink hybrid automatic repeat request round trip time timer HARQ RTT timer and duration of
a first downlink DRX retransmission timer.
[0050] With reference to the fourth aspect, in a possible implementation, the DRX
configuration information corresponding to the unicast service includes duration of a second
downlink hybrid automatic repeat request round trip time timer HARQ RTT timer and duration of
a second downlink DRX retransmission timer.
[0051] With reference to the fourth aspect, in a possible implementation, the scheduling
information includes scheduling information for retransmission of the first multicast service and/or
scheduling information for transmission of a new data packet, where

the new data packet includes a data packet of a second multicast service or a data packet
corresponding to the unicast service.
[0052] According to a fifth aspect, an embodiment of this application provides a terminal
device. The device includes:

a memory, configured to store instructions; and
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at least one processor, coupled to the memory.
[0053] When the at least one processor executes the instructions, the instructions enable the
processor to perform the method according to the first aspect.
[0054] According to a sixth aspect, an embodiment of this application provides a network
device. The device includes:

a memory, configured to store instructions; and

at least one processor, coupled to the memory.
[0055] When the at least one processor executes the instructions, the instructions enable the
processor to perform the method according to the second aspect.
[0056] According to a seventh aspect, an embodiment of the present invention provides a
computer storage medium. The computer storage medium stores a computer program, and the
computer program includes program instructions. When the program instructions are executed by
a processor, the processor performs some or all methods in the first aspect or the second aspect.
[0057] These aspects or other aspects of the present invention are clearer and more

comprehensible in descriptions of the following embodiments.

BRIEF DESCRIPTION OF DRAWINGS

[0058] To describe the technical solutions in embodiments of the present invention or in the
prior art more clearly, the following briefly describes the accompanying drawings for describing
embodiments or the prior art. It is clear that the accompanying drawings in the following
description show merely some embodiments of the present invention, and a person of ordinary
skill in the art may derive other drawings from these accompanying drawings without creative
efforts.

[0059] FIG. 1A is a schematic diagram of a communication system according to an
embodiment of this application;

[0060] FIG. 1B is a schematic diagram of another communication system according to an
embodiment of this application;

[0061] FIG. 2A is a schematic interaction diagram of a communication method according to
an embodiment of this application;

[0062] FIG. 2B is a schematic interaction diagram of another communication method
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according to an embodiment of this application;

[0063] FIG. 2C is a possible bitmap of a multicast service identifier according to an
embodiment of this application;

[0064] FIG. 3 is a schematic interaction diagram of another communication method according
to an embodiment of this application;

[0065] FIG. 4 is a schematic interaction diagram of another communication method according
to an embodiment of this application;

[0066] FIG. 5 is a schematic interaction diagram of another communication method according
to an embodiment of this application;

[0067] FIG. 6 is a schematic diagram of a structure of a terminal device according to an
embodiment of this application;

[0068] FIG. 7 is a schematic diagram of a structure of another terminal device according to an
embodiment of this application;

[0069] FIG. 8 is a schematic diagram of a structure of a network device according to an
embodiment of this application; and

[0070] FIG. 9 is a schematic diagram of a structure of another network device according to an

embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0071] The following describes embodiments of this application with reference to the
accompanying drawings.

[0072] The following acronyms and abbreviations are used in embodiments of this application:
C-RNTI (Cell RNTI, cell RNTI), G-RNTI (Group RNTI, group RNTI), AMF (Access and
Mobility Management Function, access and mobility management function), UPF (User Plane
Function, user plane function), gNB (gNB), ACK (Acknowledgment, acknowledgment)/NACK
(Negative Acknowledge, negative acknowledgment), DRX, HARQ (Hybrid automatic repeat
request, hybrid automatic repeat request), round-trip time RRT (Round-Trip Time), and PDCCH
(Physical Downlink Control Channel, physical downlink control channel).

[0073] To better understand a communication method provided in embodiments of this

application, the following first briefly describes a communication network to which the
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communication method is applied. As shown in FIG. 1A, the communication network includes a
terminal device, a network device, and a core network element. The terminal device may exchange
data with the network device, for example, exchange data of a multicast service or a unicast service.
Specifically, for example, the terminal device receives scheduling information for a unicast service
and scheduling information for a multicast service that are sent by the network device.

[0074] The terminal device in embodiments of this application includes a device that provides
a user with voice and/or data connectivity, for example, a handheld device with a wireless
connection function, or a processing device connected to a wireless modem. The terminal device
may communicate with a core network through a radio access network (radio access network,
RAN), and exchange a voice and/or data with the RAN. The terminal device may include user
equipment (user equipment, UE), a wireless terminal device, a mobile terminal device, a device-
to-device (device-to-device, D2D) communication terminal device, a vehicle-to-everything
(vehicle-to-everything, V2X) terminal device, a machine-to-machine/machine type
communications (machine-to-machine/machine-type communications, M2M/MTC) terminal
device, an internet of things (internet of things, 10T) terminal device, a subscriber unit (subscriber
unit), a subscriber station (subscriber station), a mobile station (mobile station), a remote station
(remote station), an access point (access point, AP), a remote terminal (remote terminal), an access
terminal (access terminal), a user terminal (user terminal), a user agent (user agent), a user device
(user device), or the like. For example, the terminal device may include a mobile phone (or referred
to as a "cellular" phone), a computer with a mobile terminal device, or a portable, pocket-sized,
handheld, or computer built-in mobile apparatus. For example, it may be a device such as a
personal communications service (personal communications service, PCS) phone, a cordless
telephone set, a session initiation protocol (session initiation protocol, SIP) phone, a wireless local
loop (wireless local loop, WLL) station, or a personal digital assistant (personal digital assistant,
PDA). The terminal device may alternatively include a limited device, for example, a device with
relatively low power consumption, a device with a limited storage capability, or a device with a
limited computing capability. For example, the terminal device includes an information sensing
device such as a barcode, radio frequency identification (radio frequency identification, RFID), a
sensor, a global positioning system (global positioning system, GPS), or a laser scanner.

[0075] The network device includes, for example, an access network (access network, AN)
device such as a base station (for example, an access point), and may be a device that
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communicates with a wireless terminal device over an air interface through one or more cells in
an access network. Alternatively, for example, an access network device in a V2X technology is a
road side unit (road side unit, RSU). The base station may be configured to mutually convert a
received over-the-air frame and an internet protocol (IP) packet, and serve as a router between the
terminal device and a remaining part of the access network. The remaining part of the access
network may include an IP network. The RSU may be a fixed infrastructure entity supporting a
V2X application, and may exchange a message with another entity supporting the V2X application.
The access network device may further coordinate attribute management of the air interface. For
example, the access network device may be an evolved NodeB (NodeB, eNB, or eNodeB, evolved
NodeB) in a long term evolution (long term evolution, LTE) system or a long term evolution-
advanced (long term evolution-advanced, LTE-A) system, a next generation NodeB (next
generation NodeB, gNB) in a fifth generation mobile communication technology (the 5th
generation, 5G) NR system, or a central unit (centralized unit, CU) and a distributed unit
(distributed unit, DU) in a cloud radio access network (cloud radio access network, CloudRAN)
system. This is not limited in embodiments of this application.

[0076] Certainly, the network device may further include a core network device. However, the
technical solutions provided in embodiments of this application mainly relate to the access network
device. Therefore, unless otherwise specified, a "network device" described below is an access
network device.

[0077] FIG. 1B is a schematic diagram of another communication system according to an
embodiment of this application. As shown in FIG. 1B, the communication system includes an
AMF (access and mobility management function), a UPF (user plane function), a base station, and
user equipment (UE 1, UE 2, and UE 3). The AMF is configured to perform access management
on the UE 1, the UE 2, and the UE 3, and the UPF performs functions such as routing on the UE
1, the UE 2, and the UE 3. The base station may be a gNB, or may be a base station in another
mobile network, or the like. An example in which the base station is a gNB is used herein for
description.

[0078] All the three terminal devices (the UE 1, the UE 2, and the UE 3) are connected to the
gNB. In FIG. 1B, a dashed line shows a control plane connection, and a solid line shows a sending
path of user data. The gNB configures a C-RNTI (a second RNTI) and a data radio bearer (data
radio bearer, DRB) that is for a unicast bearer for each terminal device. The DRB is further
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associated with a G-RNTI (the second RNTI). The gNB implements dynamic conversion between
unicast and multicast by using the G-RNTI and the C-RNTI. In the figure, the three terminal
devices receive a same multicast service, and each terminal device has a unicast bearer, namely, a
channel for receiving data based on the C-RNTI. The gNB further configures a same G-RNT]I for
the three terminal devices. When the C-RNTIs are for scheduling, the base station may separately
schedule same data to the three terminal devices. In this case, unicast scheduling is performed.
When the G-RNTI is for scheduling data, the base station schedules one piece of data, and all the
three terminal devices can receive the data.

[0079] In embodiments of this application, the multicast service may be replaced with a
multicast broadcast service.

[0080] FIG. 2A is a schematic interaction diagram of a communication method according to
an embodiment of this application. As shown in FIG. 2A, the communication method includes the
following steps.

[0081] S201. A network device sends a data packet corresponding to a first multicast service
to a terminal device.

[0082] The network device may send the data packet corresponding to the first multicast
service in a unicast or multicast scheduling manner.

[0083] Multicast is a technology in which a network device sends a data packet and the like to
a plurality of UEs. In other words, the multicast technology is a technology in which a same service
is simultaneously transmitted to a plurality of UEs by using shared data information. A group of
UEs that receive a same service use a same downlink configuration for service reception, and the
network device does not need to establish a corresponding communication link for each UE.
Unicast means that a network device establishes a corresponding communication link for UE for
service reception.

[0084] S202. The terminal device sends feedback information to the network device, where
the feedback information corresponds to the first multicast service.

[0085] After receiving data that corresponds to the first multicast service and that is sent by
the network device, the terminal device sends the feedback information to the network device.
[0086] The feedback information may include HARQ feedback information. The HARQ
feedback information may be an ACK or a NACK, where the ACK indicates that the data packet
corresponding to the first multicast service is successfully received, and the NACK indicates that
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the data packet corresponding to the first multicast service is unsuccessfully received.

[0087] Optionally, the feedback information may further include at least one of the following:
channel state information CSI feedback information, a channel quality indicator CQI, precoding
matrix indicator PMI information, and rank indicator RI information in an antenna matrix.

[0088] Optionally, the feedback information may be carried on a PUCCH or PUSCH resource.
[0089] Optionally, after receiving the data packet sent by the network device, the terminal
device may determine a type of the data packet, for example, determine whether the data packet is
a data packet corresponding to a multicast service or a data packet corresponding to a unicast
service, and send the feedback information if the data packet is a data packet corresponding to a
multicast service.

[0090] A method for determining that the data packet is a data packet of a multicast service
includes:

[0091] Manner 1: The terminal device performs determining based on a first radio network
temporary identifier RNTI corresponding to the first multicast service. For example, if the UE
successfully descrambles DCI scrambled by using the first radio network temporary identifier
RNTI, the UE may determine that multicast-related transmission (data or signaling) is received.
[0092] Manner 2: For multicast data sent in a unicast manner, a base station scrambles, by
using a second radio network temporary identifier RNTI corresponding to a unicast service, DCI
for scheduling the multicast data. In this case, after successfully descrambling the scheduling DCI
scrambled by using the second radio network temporary identifier RNTI, the UE determines, based
on a logical channel identifier (LCID, logical channel identifier) in a transport block TB (Transport
Block) scheduled by using the DCI, whether the data packet is a data packet corresponding to a
multicast service.

[0093] The first radio network temporary identifier RNTI may be a G-RNTI or an M-RNTI
(multimedia broadcast multicast service RNTI, MBMS RNTI), and the second radio network
temporary identifier RNTI may be a C-RNTI (cell RNTI, Cell RNTI), or the like.

[0094] S203. The terminal device determines discontinuous reception DRX configuration
information, where the DRX configuration information includes at least one of discontinuous
reception DRX configuration information corresponding to the first multicast service and DRX
configuration information corresponding to a unicast service.

[0095] The DRX configuration information corresponding to the first multicast service

16



10

15

20

25

30

includes duration of a first downlink hybrid automatic repeat request round trip time timer HARQ
RTT timer and duration of a first downlink DRX retransmission timer.

[0096] The DRX configuration information corresponding to the unicast service includes
duration of a second downlink hybrid automatic repeat request round trip time timer HARQ RTT
timer and duration of a second downlink DRX retransmission timer.

[0097] Duration of the first HARQ RTT timer may be understood as duration in which the
HARQ RTT timer performs timing. The duration of the first HARQ RTT timer, the duration of the
second HARQ RTT timer, the duration of the first downlink DRX retransmission timer, and the
duration of the second downlink DRX retransmission timer may be obtained from values preset
by the terminal device, may be obtained from configuration information sent by the network device,
or may certainly be obtained in another manner. This is not limited herein.

[0098] S204. The terminal device receives scheduling information from the network device
based on the DRX configuration information.

[0099] The terminal device may receive the scheduling information from the network device
based on a timing manner of the timer in the DRX configuration information.

[00100] The scheduling information may include scheduling information for retransmission of
the first multicast service and/or scheduling information for transmission of a new data packet.
The new data packet includes a data packet of a second multicast service or a data packet
corresponding to the unicast service. The scheduling information for retransmission of the first
multicast service includes information used by the network device to indicate the terminal device
to retransmit the data packet of the first multicast service. The scheduling information includes at
least one of the following: a time domain resource indication, a frequency domain resource
indication, a modulation and coding scheme, new-data indication information (new transmission
or retransmission may be determined based on the indication), a power control command
indication, a redundancy version indication, a DCI format indication, carrier indication
information, BWP indication information, a size of a physical resource block PRB (Physical
Resource block) bundle, rate matching indicator (Rate matching indicator) information, a HARQ
process number indication, PUCCH resource indication information, time sequence indication
information between a PDSCH and a HARQ feedback, antenna port indication information, a
transmission configuration indication (TCI, Transmission configuration indication), and a
transmission manner indication (including unicast, multicast, or broadcast).
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[00101] When the scheduling information is received, the scheduling information may be
received by monitoring a PDCCH.

[00102] S205. The network device sends the scheduling information to the terminal device
based on the feedback information.

[00103] The feedback information may include an ACK or a NACK, where the ACK indicates
that the data packet corresponding to the first multicast service is successfully received, and the
NACK indicates that the data packet corresponding to the first multicast service is unsuccessfully
received. In this case, the network device may send, to the terminal device based on the ACK,
information for scheduling transmission of the new data packet, and the network device may send,
based on the NACK, the scheduling information for retransmission of the first multicast service to
the terminal device.

[00104] In addition, the scheduling information includes the scheduling information for
retransmission of the first multicast service and/or the scheduling information for transmission of
the new data packet.

[00105] There is no sequence for performing step S204 and step S205. For example, the
terminal device may continuously monitor the PDCCH, to receive the scheduling information from
the network device. Alternatively, the terminal device may start a timer, and a moment at which
the terminal device starts the timer may be earlier than a moment at which the network device
sends the scheduling information.

[00106] If step S204 is performed before step S205, the scheduling information received by the
terminal device may be different from the scheduling information sent by the network device to
the terminal device. Specifically, the scheduling information in step S204 may be previous
scheduling information, and the scheduling information in step 205 is current scheduling
information. If step S204 is performed after step S205, the scheduling information received by the
terminal device may be the same as the scheduling information sent by the network device to the
terminal device.

[00107] The network device may further send first indication information to the terminal device,
where the first indication information indicates that the network device supports retransmission of
the multicast service in a unicast manner, or the first indication information indicates that the
network device enables a function of retransmitting the multicast service in the unicast manner. As
shown in step S200 in FIG. 2B, the step is represented by a dashed line, and it may be understood
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as that step S200 is an optional step. In other words, when the network device does not send the
first indication information, the network device may still support or enable retransmission of the
multicast service in the unicast manner. The retransmission in the unicast manner may be PTP
retransmission.
[00108] In a possible implementation, a method for determining the discontinuous reception
DRX configuration information by the terminal device includes: determining the discontinuous
reception DRX configuration information in a preconfiguration manner, determining the
discontinuous reception DRX configuration information by receiving indication information sent
by the network device, or determining the discontinuous reception DRX configuration information
by receiving indication information sent by the network device when the feedback information is
a NACK, or the like.
[00109] The base station controls a multicast DRX function by configuring the following
parameters. Each multicast service is configured to correspond to one set of DRX parameters, that
is, each multicast service is configured with respective discontinuous reception DRX parameters.
The DRX parameters include:

an on duration timer corresponding to the multicast service, for example,
onDurationTimerMBS or drx-InactivityTimerMBS;

retransmission monitoring parameters corresponding to the multicast service, for
example, drx-HARQ-RTT-TimerDL and drx-RetransmissionTimerDL;

a DRX cycle parameter of the multicast service, for example,
schedulingPeriodStartOffsetMBS; and

a start delay parameter of drx-onDurationTimer corresponding to the multicast service,
for example, drx-SlotOffset.
[00110] The on duration timer (onDurationTimerMBS and drx-InactivityTimerMBS)
corresponding to the multicast service is a parameter for determining an activation state
corresponding to the multicast service. onDurationTimerMBS indicates duration in which the UE
is in an active state in a DRX cycle. A unit of onDurationTimerMBS may be subms or ms, and a
unit to be used may be indicated by the base station. Specifically, it may be understood that running
time of either of onDurationTimerMBS and drx-Inactivity TimerMBS during running is active time
of the multicast service.
[00111] The retransmission monitoring parameters (drx-HARQ-RTT-TimerDL and drx-
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RetransmissionTimerDL) corresponding to the multicast service are used in combination for one

HARQ process, and are used by the terminal device to determine when to monitor retransmission

of the base station.

[00112] The DRX cycle parameter (schedulingPeriodStartOffsetMBS) of the multicast service

may be for determining a DRX cycle and a start location of the DRX cycle.

[00113] The start delay parameter (drx-SlotOffset) of drx-onDurationTimer corresponding to

the multicast service may be for determining a delay before drx-onDurationTimer is started.

[00114] If the terminal device configures a multicast-related DRX parameter, that is, DRX is

configured for a multicast identifier, and the active time (Active time) includes the running time

of either of onDurationTimerMBS and drx-InactivityTimerMBS, a MAC entity of the terminal

device performs the following operations:

[00115] If a first condition is met, the terminal device starts onDurationTimerMBS.

[00116] Inapossible design, if the first condition is that [(SFNx10)+subframe number] modulo

(MBS-SchedulingCycle)=MBS-SchedulingOffset is met, onDurationTimerMBS is started after drx-

SlotOffset from a start of a subframe that meets the condition, where the SFN is a system frame

number system frame number, and the multicast scheduling cycle MBS-SchedulingCycle and the

multicast scheduling offset MBS-SchedulingOffset are determined based on a higher layer

configuration parameter, namely, the multicast scheduling cycle, and an offset parameter

schedulingPeriodStartOffsetMBS.

[00117] The terminal device performs at least one of the following within the active time:
monitoring a PDCCH by using the first radio network temporary identifier.

[00118] If the PDCCH indicates one downlink transmission, the terminal device performs at

least one of the following:

[00119] Option 1: Start or restart drx-Inactivity TimerMBS.

[00120] Option 2: Stop onDurationTimerMBS and drx-Inactivity TimerMBS, and start or restart

drx-Inactivity TimerMBS after drx-SlotOffset from a subframe including a PDSCH.

[00121] Option 3: Stop onDurationTimerMBS and drx-Inactivity TimerMBS, and start or restart

drx-InactivityTimerMBS at the first symbol after the PDCCH is received.

[00122] Optionally, the DRX configuration information may be carried in any one of the

following: a system message, a radio resource control RRC message, a media access control

control element MAC CE, or downlink control information DCI.
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[00123] In a possible example, the first indication information is carried in any one of the
following: a system message SIB, a radio resource control RRC message, a media access control
control element MAC CE, or downlink control information DCI. Details may be as follows:
[00124] The first indication information may be carried in a SIB or an RRC message.

[00125] Ina possible example, the first indication information may be indicated by using a bit
or a field. In an indication manner using a bit, when the bit is set to "1", it indicates that PTP
retransmission is enabled; or when the bit is set to "0", it indicates that PTP retransmission is
disabled, or it indicates that PTP retransmission is not enabled. In an indication manner using a
field, if the field is carried, it indicates that PTP retransmission is enabled; or if the field is not
carried, it indicates that PTP retransmission is disabled/not enabled.

[00126] In a possible example, the first indication information may further include a plurality
of multicast service identifiers and indication identifiers corresponding to a plurality of multicast
services, and the UE learns, based on the received first indication information and the multicast
service identifiers, one or more types of multicast services to which PTP retransmission is
applicable.

[00127] A manner in which the first indication information sent by the base station includes the
multicast service identifiers may be as follows:

[00128] (1) A PTP retransmission function is enabled for a multicast service identifier 1, a
multicast service identifier 2, and the like, where the service identifier may be a temporary mobile
group identity (TMGI, temporary mobile group identity) or a group radio network temporary
identifier (G-RNTI, group radio network temporary identifier), and the service identifier
corresponds to an enabling identifier.

[00129] (2) A bitmap (bitmap) manner is used for indication. A correspondence between each
bit in a bitmap and a multicast service identifier is pre-specified. When a bit is set to 1, it indicates
that a PTP retransmission function is enabled for a multicast service corresponding to the bit.
[00130] (3) APTP retransmission function is enabled. If the first indication information carries
an identifier of a multicast service, a PTP retransmission function is enabled for the multicast
service.

[00131] FIG. 2C shows a possible bitmap of a multicast service identifier. As shown in FIG. 2C,
a quantity of bits corresponding to the bitmap and a quantity of multicast service identifiers are
not limited in this application. A sequence of the multicast service identifiers from left to right may
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be the same as a sequence of configuring the multicast service identifiers by the base station. For
example, when the base station configures parameters related to multicast services, a configuration
sequence is a multicast service 1, a multicast service 3, a multicast service 2, a multicast service 5.
Certainly, another sequence of the multicast service identifiers may alternatively be used. When a
bit for an identifier corresponding to a multicast service is "1", a PTP retransmission function is
enabled for the multicast service corresponding to the bit for the identifier; and when the bit for
the identifier corresponding to the multicast service is "0", a PTP retransmission function is not
enabled for the multicast service corresponding to the bit for the identifier. Certainly, alternatively,
when a bit for an identifier corresponding to a multicast service is "0", a PTP retransmission
function is enabled for the multicast service corresponding to the bit for the identifier; and when
the bit for the identifier corresponding to the multicast service is "1™, a PTP retransmission function
is not enabled for the multicast service corresponding to the bit for the identifier. This is not
specifically limited in this application.

[00132] The network device may further send second indication information to the terminal
device, where the second indication information indicates the terminal device to use the DRX
configuration information corresponding to the unicast service and/or the DRX configuration
information corresponding to the multicast service. For example, the second indication
information may indicate the terminal device to use the DRX configuration information
corresponding to the unicast service, the second indication information may indicate the terminal
device to use the DRX configuration information corresponding to the multicast service, or the
second indication information indicates the terminal device to use the DRX configuration
information corresponding to the unicast service and the DRX configuration information
corresponding to the multicast service. The terminal device determines the discontinuous reception
DRX configuration information based on the second indication information.

[00133] A method for sending the second indication information by the network device may be
as follows:

[00134] The second indication information may be carried in any one of the following: RRC
signaling, a MAC CE, or a DCI indication.

[00135] The second indication information may implement indication in an explicit manner or
an implicit manner.

[00136] If the explicit manner is used, the base station may perform indication by using a bit.
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For details, refer to an indication manner of the first indication information.

[00137] If the implicit manner is used, the base station may implicitly carry information by
using some parameters. For example, if the base station configures a group PUCCH, for multicast
UE, the group PUCCH is shared, and the UE sends a NACK (NACK-only) on the group PUCCH.
When the base station sends a feedback NACK on the group PUCCH, the base station cannot
distinguish which UE sends the NACK. Correspondingly, the base station can perform
retransmission only in a multicast manner. In other words, in this case, the base station may
implicitly notify, by using a group PUCCH configuration, the UE of information that can be
retransmitted only in the multicast manner.

[00138] Optionally, the network device may separately indicate DRX configuration information
of different multicast services. Specifically, the terminal device uses the DRX configuration
information corresponding to the unicast service and/or the DRX configuration information
corresponding to the multicast service, that is, different multicast services may correspond to same
or different DRX configuration information of the multicast services.

[00139] FIG. 3isaschematic interaction diagram of another communication method according
to an embodiment of this application. As shown in FIG. 3, the method includes the following steps.
[00140] S301. A network device sends a data packet corresponding to a first multicast service
to a terminal device.

[00141] The network device may send the data packet corresponding to the first multicast
service in a unicast or multicast scheduling manner.

[00142] S302. The terminal device sends feedback information to the network device, where
the feedback information corresponds to the first multicast service.

[00143] S303. The terminal device determines that discontinuous reception DRX configuration
information is discontinuous reception DRX configuration information corresponding to the first
multicast service and DRX configuration information corresponding to a unicast service.

[00144] S304. The terminal device receives scheduling information from the network device
based on the discontinuous reception DRX configuration information corresponding to the first
multicast service and the DRX configuration information corresponding to the unicast service.
[00145] S305. The network device sends the scheduling information to the terminal device
based on the feedback information.

[00146] A method for receiving the scheduling information from the network device based on
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the discontinuous reception DRX configuration information corresponding to the first multicast
service may be: starting a first HARQ RTT timer; if the first HARQ RTT timer expires, starting a
first downlink DRX retransmission timer; and during running of the first downlink DRX
retransmission timer, monitoring a PDCCH by using a first radio network temporary identifier
RNTI corresponding to the first multicast service, and receiving the scheduling information from
the network device.

[00147] A method for receiving the scheduling information from the network device based on
the DRX configuration information corresponding to the unicast service may be: starting a second
HARQ RTT timer; if the second HARQ RTT timer expires, starting a second downlink DRX
retransmission timer; and during running of the second downlink DRX retransmission timer,
monitoring a PDCCH by using a second RNT]I corresponding to the unicast service, and receiving
the scheduling information from the network device.

[00148] A start moment of the first HARQ RTT timer and a start moment of the second HARQ
RTT timer may be the same, or may be different. If they are different, an interval between the start
moment of the first HARQ RTT timer and the start moment of the second HARQ RTT timer may
be a preset interval, and the preset interval is set based on an empirical value or historical data.
[00149] During running of the first downlink DRX retransmission timer, scheduling
information from the network device is received, where the scheduling information may be
scheduling information for retransmission of the first multicast service.

[00150] Certainly, when the first HARQ RTT timer is started, the scheduling information from
the network device may alternatively be received during running period of the first HARQ RTT
timer, where the scheduling information may be scheduling information for transmission of a new
data packet.

[00151] The terminal device may further have scheduling information of different multicast
services, and the scheduling information of the different multicast services does not affect each
other.

[00152] The first HARQ RTT timer may be started at a first moment after an end of sending the
feedback information to the network device, and/or the second HARQ RTT timer may be started
at a second moment after an end of sending the feedback information to the network device.
[00153] The first downlink DRX retransmission timer may be started at a third moment after
the first HARQ RTT timer expires, and/or the first downlink DRX retransmission timer may be
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started at a fourth moment after the second HARQ RTT timer expires.

[00154]  The first moment is an a™ symbol, the second moment is a b symbol, the third moment
is a ¢! symbol, and the fourth moment is a d symbol, where a, b, ¢, and d are positive integers
greater than or equal to 1. Certainly, the first moment and the second moment may be a same
moment or may be different moments, and the third moment and the fourth moment may be a same
moment or may be different moments.

[00155] Optionally, the first HARQ RTT timer or the second HARQ RTT timer may be started
by using the following method: If the feedback information indicates that multicast service data is
unsuccessfully received, the first HARQ RTT timer is started; or if the feedback information
indicates that multicast service data is unsuccessfully received, the second HARQ RTT timer is
started. Specifically, it may be understood as that, when the feedback information is a NACK, the
NACK indicates that the data packet corresponding to the first multicast service is unsuccessfully
received, and the first HARQ RTT timer or the second HARQ RTT timer is started.

[00156] In this example, according to a design, the terminal device receives the scheduling
information from the network device by using the discontinuous reception DRX configuration
information corresponding to the first multicast service and the DRX configuration information
corresponding to the unicast service. This avoids uncertainty about configuration information used
by the terminal device to receive the scheduling information, and improves accuracy of receiving
the scheduling information by the terminal device.

[00157] In a possible implementation, FIG. 4 is a schematic interaction diagram of another
communication method according to an embodiment of this application. As shown in FIG. 4, the
method includes the following steps.

[00158] S401. A network device sends a data packet corresponding to a first multicast service
to a terminal device.

[00159] The network device may send the data packet corresponding to the first multicast
service in a unicast or multicast scheduling manner.

[00160] S402. The terminal device sends feedback information to the network device, where
the feedback information corresponds to the first multicast service.

[00161] S403. The network device sends second indication information to the terminal device.
[00162] The second indication information indicates the terminal device to use DRX
configuration information corresponding to a unicast service and/or DRX configuration
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information corresponding to the multicast service.

[00163] S404. The terminal device determines, based on the second indication information, that
discontinuous reception DRX configuration information is the discontinuous reception DRX
configuration information corresponding to the first multicast service and/or the DRX
configuration information corresponding to the unicast service.

[00164] For example, the terminal device may determine, based on the second indication
information, that the discontinuous reception DRX configuration information is the discontinuous
reception DRX configuration information corresponding to the first multicast service.
Alternatively, the terminal device may determine, based on the second indication information, that
the discontinuous reception DRX configuration information is the DRX configuration information
corresponding to the unicast service. Alternatively, the terminal device determines, based on the
second indication, that the discontinuous reception DRX configuration information is the
discontinuous reception DRX configuration information corresponding to the first multicast
service and the DRX configuration information corresponding to the unicast service.

[00165] S405. The terminal device receives scheduling information from the network device
based on the discontinuous reception DRX configuration information corresponding to the first
multicast service and/or the DRX configuration information corresponding to the unicast service.
[00166] S406. The network device sends the scheduling information to the terminal device
based on the feedback information.

[00167] For steps S401 and S402, refer to specific implementations of steps S201 and S202 in
the foregoing embodiment. For steps S404 to S406, refer to specific implementations of steps S303
to S305 in the foregoing embodiment. Details are not described herein again. There is no execution
sequence between step S403 and step S401. Specifically, step S403 may be performed before step
S401, step S403 may be performed after step S401, or step S403 and step S401 may be
simultaneously performed.

[00168] A first HARQ RTT timer is started; if the first HARQ RTT timer expires, a first
downlink DRX retransmission timer is started; and during running of the first downlink DRX
retransmission timer, a PDCCH is monitored by using a first radio network temporary identifier
RNTI corresponding to the first multicast service, and the scheduling information from the
network device is received.

[00169] Foraspecific method for receiving the scheduling information from the network device

26



10

15

20

25

30

based on the discontinuous reception DRX configuration information corresponding to the first
multicast service, refer to the method shown in step S304 in the foregoing embodiment.

[00170] In this example, according to a design, the terminal device receives the scheduling
information from the network device by using the discontinuous reception DRX configuration
information corresponding to the first multicast service. This avoids uncertainty about
configuration information, in the discontinuous reception DRX configuration information
corresponding to the first multicast service and the DRX configuration information corresponding
to the unicast service, used by the terminal device to receive the scheduling information, and
improves accuracy of receiving the scheduling information by the terminal device.

[00171] In a possible implementation, FIG. 5 is a schematic interaction diagram of another
communication method according to an embodiment of this application. As shown in FIG. 5, the
method includes the following steps.

[00172] S501. A network device sends a data packet corresponding to a first multicast service
to a terminal device.

[00173] The network device may send the data packet corresponding to the first multicast
service in a unicast or multicast scheduling manner.

[00174] S502. The terminal device sends feedback information to the network device, where
the feedback information corresponds to the first multicast service.

[00175] S503. The network device sends second indication information to the terminal device.
[00176] The second indication information indicates the terminal device to use DRX
configuration information corresponding to a unicast service and/or DRX configuration
information corresponding to the multicast service.

[00177] S504. If the feedback information is a NACK, the terminal device determines, based
on the second indication, that discontinuous reception DRX configuration information is the
discontinuous reception DRX configuration information corresponding to the first multicast
service and/or the DRX configuration information corresponding to the unicast service.

[00178] For example, the terminal device may determine, based on the second indication
information, that the discontinuous reception DRX configuration information is the discontinuous
reception DRX configuration information corresponding to the first multicast service.
Alternatively, the terminal device may determine, based on the second indication information, that
the discontinuous reception DRX configuration information is the DRX configuration information
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corresponding to the unicast service. Alternatively, the terminal device determines, based on the
second indication, that the discontinuous reception DRX configuration information is the
discontinuous reception DRX configuration information corresponding to the first multicast
service and the DRX configuration information corresponding to the unicast service.
[00179] S505. The terminal device receives scheduling information from the network device
based on the discontinuous reception DRX configuration information corresponding to the first
multicast service and/or the DRX configuration information corresponding to the unicast service.
[00180] S506. The network device sends the scheduling information to the terminal device
based on the feedback information.
[00181] For steps S501 and S502, refer to specific implementations of steps S201 and S202 in
the foregoing embodiment. For steps S504 to S506, refer to specific implementations of steps S303
to S305 in the foregoing embodiment. Details are not described herein again.
[00182] In this example, when the feedback information is a NACK, the terminal device
determines, based on the second indication, that the discontinuous reception DRX configuration
information is the discontinuous reception DRX configuration information corresponding to the
first multicast service and/or the DRX configuration information corresponding to the unicast
service, and receives the scheduling information from the network device based on the
discontinuous reception DRX configuration information corresponding to the first multicast
service and/or the DRX configuration information corresponding to the unicast service. This
avoids uncertainty about configuration information, in the discontinuous reception DRX
configuration information corresponding to the first multicast service and the DRX configuration
information corresponding to the unicast service, used by the terminal device to receive the
scheduling information, and improves accuracy of receiving the scheduling information by the
terminal device. In addition, the terminal device monitors a PDCCH based on the second indication
information only when the NACK is received, to receive the scheduling information from the
network device. This reduces power consumption of the terminal device.
[00183] FIG. 6 is a schematic diagram of a structure of a terminal device according to an
embodiment of this application. As shown in FIG. 6, the terminal device 60 includes:

a sending unit 601, configured to send feedback information to a network device, where
the feedback information corresponds to a first multicast service;

a determining unit 602, configured to determine discontinuous reception DRX
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configuration information, where the DRX configuration information includes at least one of
discontinuous reception DRX configuration information corresponding to the first multicast
service and DRX configuration information corresponding to a unicast service; and

a receiving unit 603, configured to receive scheduling information from the network
device based on the DRX configuration information.
[00184] Ina possible implementation, the DRX configuration information corresponding to the
first multicast service includes duration of a first downlink hybrid automatic repeat request round
trip time timer HARQ RTT timer and duration of a first downlink DRX retransmission timer.
[00185] Ina possible implementation, the DRX configuration information corresponding to the
unicast service includes duration of a second downlink hybrid automatic repeat request round trip
time timer HARQ RTT timer and duration of a second downlink DRX retransmission timer.
[00186] In a possible implementation, the DRX configuration information includes the
discontinuous reception DRX configuration information corresponding to the first multicast
service and the DRX configuration information corresponding to the unicast service, and the
receiving unit 603 is configured to:

start the first HARQ RTT timer; if the first HARQ RTT timer expires, start the first
downlink DRX retransmission timer; and during running of the first downlink DRX retransmission
timer, monitor a PDCCH by using a first radio network temporary identifier RNTI corresponding
to the first multicast service, and receive scheduling information from the network device; and

start the second HARQ RTT timer; if the second HARQ RTT timer expires, start the
second downlink DRX retransmission timer; and during running of the second downlink DRX
retransmission timer, monitor a PDCCH by using a second RNTI corresponding to the unicast
service, and receive scheduling information from the network device.
[00187] In a possible implementation, the DRX configuration information includes the
discontinuous reception DRX configuration information corresponding to the first multicast
service, and the receiving unit 603 is configured to:

start the first HARQ RTT timer; if the first HARQ RTT timer expires, start the first
downlink DRX retransmission timer; and during running of the first retransmission timer, monitor
a PDCCH by using a first RNTI and a second RNTI, and receive the scheduling information from
the network device.
[00188] In a possible implementation, the DRX configuration information includes the DRX
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configuration information corresponding to the unicast service, and the receiving unit 603 is
configured to:

start the second HARQ RTT timer; if the second HARQ RTT timer expires, start the
second downlink DRX retransmission timer; and during running of the second retransmission
timer, monitor a PDCCH by using a first RNTI and a second RNTI, and receive the scheduling
information from the network device.
[00189]  With reference to the third aspect, in a possible implementation, in case of starting the
first HARQ RTT timer and/or starting the second HARQ RTT timer, the receiving unit 603 is
specifically configured to:

start the first HARQ RTT timer at a first moment after an end of sending the feedback
information to the network device; and/or

start the second HARQ RTT timer at a second moment after an end of sending the
feedback information to the network device.
[00190] Ina possible implementation, the receiving unit 603 is further configured to:

start the first downlink DRX retransmission timer at a third moment after the first
HARQ RTT timer expires; and/or

start the first downlink DRX retransmission timer at a fourth moment after the second
HARQ RTT timer expires.
[00191] In a possible implementation, the first moment is an a" symbol, the second moment is
a b™" symbol, the third moment is a ¢ symbol, and the fourth moment is a d" symbol, where a, b,
¢, and d are positive integers greater than or equal to 1.
[00192]  With reference to the third aspect, in a possible implementation, the receiving unit 603
is further configured to:

start the first HARQ RTT timer if the feedback information indicates that multicast
service data is unsuccessfully received; or

start the second HARQ RTT timer if the feedback information indicates that multicast
service data is unsuccessfully received.
[00193] Inapossible implementation, the device is further configured to:

obtaining first indication information, where the first indication information indicates
that the network device supports retransmission of the multicast service in a unicast manner.
[00194] In a possible implementation, the first indication information is carried in any one of
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the following: a system message, a radio resource control RRC message, a media access control
control element MAC CE, or downlink control information DCI.
[00195] In a possible implementation, the determining unit 602 is configured to:

receive second indication information, where the second indication information
indicates the terminal device to use the DRX configuration information corresponding to the
unicast service and/or the DRX configuration information corresponding to the multicast service;
and

determine the discontinuous reception DRX configuration information based on the
second indication information.
[00196] In a possible implementation, the scheduling information of the network device
includes scheduling information for retransmission of the first multicast service and/or scheduling
information for transmission of a new data packet, where

the new data packet includes a data packet of a second multicast service or a data packet
corresponding to the unicast service.
[00197] In this embodiment, the terminal device 60 is presented in a form of units. The "unit"
herein may be an application-specific integrated circuit (application-specific integrated circuit,
ASIC), a processor and a memory that execute one or more software or firmware programs, an
integrated logic circuit, and/or another device that can provide the foregoing functions. In addition,
the determining unit 601 may be implemented by using a processor 701 of a terminal device shown
in FIG. 7.
[00198] Asshown in FIG. 7, a terminal device 70 may be implemented by using a structure in
FIG. 6. The terminal device 70 includes at least one processor 701, at least one memory 702, and
at least one communication interface 703. The processor 701, the memory 702, and the
communication interface 703 are connected and communicate with each other through a
communication bus.
[00199] The processor 701 may be a general-purpose central processing unit (CPU), a
microprocessor, an application-specific integrated circuit (application-specific integrated circuit,
ASIC), or one or more integrated circuits configured to control program execution of the foregoing
solution.
[00200] The communication interface 703 is configured to communicate with another device
or a communication network such as the Ethernet, a radio access network (RAN), or a wireless
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local area network (Wireless Local Area Network, WLAN).
[00201] The memory 702 may be a read-only memory (read-only memory, ROM) or another
type of static storage device that can store static information and instructions, or a random access
memory (random access memory, RAM) or another type of dynamic storage device that can store
information and instructions; or may be an electrically erasable programmable read-only memory
(Electrically Erasable Programmable Read-Only Memory, EEPROM), a compact disc read-only
memory (Compact Disc Read-Only Memory, CD-ROM) or another compact disc storage, an
optical disc storage (including a compact disc, a laser disc, an optical disc, a digital versatile disc,
a Blu-ray disc, or the like), a magnetic disk storage medium, another magnetic storage device, or
any other medium that can be configured to carry or store expected program code in a form of
instructions or a data structure and that can be accessed by a computer. However, this is not limited
thereto. The memory may exist independently, and is connected to the processor through the bus.
The memory may alternatively be integrated with the processor.
[00202] The memory 702 is configured to store application program code for executing the
foregoing solution, and the processor 701 controls the execution. The processor 701 is configured
to execute the application program code stored in the memory 702.
[00203] The code stored in the memory 702 may be for performing the communication method
provided above: sending feedback information to a network device, where the feedback
information corresponds to a first multicast service; determining discontinuous reception DRX
configuration information, where the DRX configuration information includes at least one of
discontinuous reception DRX configuration information corresponding to the first multicast
service and DRX configuration information corresponding to a unicast service; and receiving
scheduling information from the network device based on the DRX configuration information.
[00204] FIG. 8 is a schematic diagram of a structure of a network device according to an
embodiment of this application. As shown in FIG. 8, the network device 80 includes:

a receiving unit 801, configured to receive feedback information sent by a terminal
device, where the feedback information corresponds to a first multicast service; and

a sending unit 802, configured to send scheduling information to the terminal device
based on the feedback information.
[00205] In a possible implementation, the device is configured to:

send first indication information, where the first indication information indicates that
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the network device supports retransmission of the multicast service in a unicast manner.
[00206] In a possible implementation, the first indication information is carried in any one of
the following: a system message, a radio resource control RRC message, a media access control
control element MAC CE, or downlink control information DCI.
[00207] Ina possible implementation, the device is further configured to:

send second indication information, where the second indication information indicates
the terminal device to use DRX configuration information corresponding to a unicast service
and/or DRX configuration information corresponding to the multicast service.
[00208] Ina possible implementation, the DRX configuration information corresponding to the
first multicast service includes duration of a first downlink hybrid automatic repeat request round
trip time timer HARQ RTT timer and duration of a first downlink DRX retransmission timer.
[00209] Ina possible implementation, the DRX configuration information corresponding to the
unicast service includes duration of a second downlink hybrid automatic repeat request round trip
time timer HARQ RTT timer and duration of a second downlink DRX retransmission timer.
[00210] In a possible implementation, the scheduling information includes scheduling
information for retransmission of the first multicast service and/or scheduling information for
transmission of a new data packet, where

the new data packet includes a data packet of a second multicast service or a data packet
corresponding to the unicast service.
[00211] In this embodiment, the network device 80 is presented in a form of units. The "unit"
herein may be an application-specific integrated circuit (application-specific integrated circuit,
ASIC), a processor and a memory that execute one or more software or firmware programs, an
integrated logic circuit, and/or another device that can provide the foregoing functions. In addition,
the sending unit 802 may be implemented by using a processor 901 of a network device shown in
FIG. 9.
[00212] Asshown in FIG. 9, a network device 90 may be implemented in a structure in FIG. 8.
The network device 90 includes at least one processor 901, at least one memory 902, and at least
one communication interface 903. The processor 901, the memory 902, and the communication
interface 903 are connected and communicate with each other through a communication bus.
[00213] The processor 901 may be a general-purpose central processing unit (CPU), a
microprocessor, an application-specific integrated circuit (application-specific integrated circuit,
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ASIC), or one or more integrated circuits configured to control program execution of the foregoing
solution.

[00214] The communication interface 903 is configured to communicate with another device
or a communication network such as the Ethernet, a radio access network (RAN), or a wireless
local area network (Wireless Local Area Network, WLAN).

[00215] The memory 902 may be a read-only memory (read-only memory, ROM) or another
type of static storage device that can store static information and instructions, or a random access
memory (random access memory, RAM) or another type of dynamic storage device that can store
information and instructions, or may be an electrically erasable programmable read-only memory
(Electrically Erasable Programmable Read-Only Memory, EEPROM), a compact disc read-only
memory (Compact Disc Read-Only Memory, CD-ROM) or another compact disc storage, an
optical disc storage (including a compact disc, a laser disc, an optical disc, a digital versatile disc,
a Blu-ray disc, or the like), a magnetic disk storage medium, another magnetic storage device, or
any other medium that can be configured to carry or store expected program code in a form of
instructions or a data structure and that can be accessed by a computer. However, this is not limited
thereto. The memory may exist independently, and is connected to the processor through the bus.
The memory may alternatively be integrated with the processor.

[00216] The memory 902 is configured to store application program code for executing the
foregoing solution, and the processor 901 controls the execution. The processor 901 is configured
to execute the application program code stored in the memory 902.

[00217] The code stored in the memory 902 may be for performing the communication method
provided above: receiving feedback information sent by a terminal device, where the feedback
information corresponds to a first multicast service; and sending scheduling information to the
terminal device based on the feedback information.

[00218] An embodiment of the present invention further provides a computer storage medium.
The computer storage medium may store a program, and when the program is executed, some or
all of the steps of any communication method described in the foregoing method embodiment are
performed.

[00219] It should be noted that, to make the description brief, the foregoing method
embodiments are expressed as a series of actions. However, a person skilled in the art should
appreciate that the present invention is not limited to the described action sequence, because
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according to the present invention, some steps may be performed in other sequences or performed
simultaneously. In addition, a person skilled in the art should also appreciate that all embodiments
described in the specification are example embodiments, and the related actions and modules are
not necessarily mandatory to the present invention.

[00220] In the foregoing embodiments, the description of each embodiment has respective
focuses. For a part that is not described in detail in an embodiment, refer to related descriptions in
other embodiments.

[00221] In the several embodiments provided in this application, it should be understood that
the disclosed apparatus may be implemented in other manners. For example, the described
apparatus embodiments are merely examples. For example, division into the units is merely logical
function division, and may be other division in an actual implementation. For example, a plurality
of units or components may be combined or integrated into another system, or some features may
be ignored or not performed. In addition, the displayed or discussed mutual couplings or direct
couplings or communication connections may be implemented through some interfaces. The
indirect couplings or communication connections between the apparatuses or units may be
implemented in electronic or other forms.

[00222] The units described as separate parts may or may not be physically separate, and parts
displayed as units may or may not be physical units, may be located in one position, or may be
distributed on a plurality of network units. Some or all of the units may be selected based on actual
requirements to achieve the objectives of the solutions of embodiments.

[00223] Inaddition, functional units in embodiments of the present invention may be integrated
into one processing unit, or each of the units may exist alone physically, or two or more units are
integrated into one unit. The integrated unit may be implemented in a form of hardware, or may
be implemented in a form of a software functional unit.

[00224]  When the integrated unit is implemented in the form of a software functional unit and
sold or used as an independent product, the integrated unit may be stored in a computer-readable
storage. Based on such an understanding, the technical solutions of the present invention
essentially, or the part contributing to the conventional technology, or all or some of the technical
solutions may be implemented in a form of a software product. The computer software product is
stored in a memory and includes several instructions for instructing a computer device (which may
be a personal computer, a server, a network device, or the like) to perform all or some of the steps
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of the methods described in embodiments of the present invention. The foregoing storage medium
includes any medium that can store program code, such as a USB flash drive, a read-only memory
(ROM, Read-Only Memory), a random access memory (RAM, Random Access Memory), a
removable hard disk, a magnetic disk, or an optical disc.

[00225] A person of ordinary skill in the art may understand that all or some of the steps of the
methods in embodiments may be implemented by a program instructing related hardware. The
program may be stored in a computer-readable memory. The memory may include a flash memory,
a read-only memory (English: Read-Only Memory, ROM for short), a random access memory
(English: Random Access Memory, RAM for short), a magnetic disk, an optical disc, or the like.
[00226] Embodiments of the present invention are described in detail above. The principle and
implementation of the present invention are described herein through specific examples. The
description about embodiments of the present invention is merely provided to help understand the
method and core ideas of the present invention. In addition, a person of ordinary skill in the art can
make variations and modifications to the present invention in terms of the specific
implementations and application scopes according to the ideas of the present invention. Therefore,

the content of specification shall not be construed as a limit to the present invention.
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CLAIMS

What is claimed is:

1. A communication method, wherein the method is applied to a terminal device, and the
method comprises:

sending feedback information of a first data packet of a first multicast service, downlink
control information (DCI) for scheduling the first data packet is scrambled by group radio network
temporary identifier (G-RNTI);

receiving a second information, the second information comprises a discontinuous reception
(DRX) configuration information corresponding to a first unicast service, the DRX configuration
information corresponding to a first unicast service comprises duration of a second downlink
hybrid automatic repeat request round trip time timer ,HARQ RTT, timer and duration of a second
downlink DRX retransmission timer, a data packet of the unicast service is scrambled by cell radio
network temporary identifier, C-RNTI,

starting the second HARQ RTT timer at a first moment after an end of sending the feedback
information;

receiving based on the unicast service scheduling information by the C-RNTI.

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

after the second downlink HARQ RTT timer expires, starting the second downlink DRX
retransmission timer; and during running of the second downlink DRX retransmission timer,
monitoring a PDCCH by the C-RNTI, and receiving scheduling information.

3. The method according to claim 1 or 2, wherein the first moment is a 1" symbol after an
end of sending the feedback information.

4. The method according to any one of claims 1 to 3, wherein the method further comprises:

obtaining a first indication information, the first indication information indicates that a
network device supports retransmission of the multicast service in a unicast manner.

5. The method according to claim 4, wherein the first indication information is carried in one
of the following: a system message, a radio resource control, RRC, message, a media access
control control element, MAC CE, or DCI.

6. The method according to any one of claims 1 to 5, wherein the feedback information is an

ACK ora NACK, where the ACK indicates that the data packet corresponding to the first multicast
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service is successfully received, and the NACK indicates that the data packet corresponding to the
first multicast service is unsuccessfully received.

7. The method according to any one of claims 1 to 6, wherein the second information
comprises a DRX configuration information corresponding to a first multicast service, the DRX
configuration information corresponding to a first multicast service comprises duration of a first
downlink HARQ RTT timer and duration of a first downlink DRX retransmission timer.

8. The method according to claim 7, wherein the method further comprises:

starting the first downlink HARQ RTT timer, after the first downlink HARQ RTT timer
expires, starting the first downlink DRX retransmission timer; and during running of the first
downlink DRX retransmission timer, monitoring a PDCCH by the G-RNTI, and receiving
scheduling information.

9. The method according to claim 8, wherein starting the first downlink HARQ RTT timer at
a 1" symbol after an end of sending the feedback information.

10. The method according to any one of claims 1 to 7, wherein the scheduling information
comprises at least one of the following:

scheduling information for retransmission of the first data packet of a first multicast service
or scheduling information for transmission of a new data packet.

11. A communication apparatus, comprising:

a sending unit, configured to send feedback information of a first data packet of a first
multicast service, DCI for scheduling the first data packet is scrambled by group radio network
temporary identifier G-RNTI;

a receiving unit, configured to receive a second information, the second information
comprises a DRX configuration information corresponding to a first unicast service, the DRX
configuration information corresponding to a first unicast service comprises duration of a second
downlink HARQ RTT timer and duration of a second downlink DRX retransmission timer, a data
packet of the unicast service is scrambled by cell radio network temporary identifier C-RNTI,

a determining unit, configured to start the second downlink HARQ RTT timer at a first
moment after an end of sending the feedback information;

the receiving unit further configured to receive based on the unicast service scheduling
information by the C-RNTI.

12. The apparatus according to claim 11, wherein after the second downlink HARQ RTT
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timer expires, the determining unit further configured to start the second downlink DRX
retransmission timer; and during running of the second downlink DRX retransmission timer, the
receiving unit further configured to monitor a PDCCH by the C-RNTI and receive scheduling
information.

13. The apparatus according to claim 11 or 12, wherein the first moment is a 1" symbol after
an end of sending the feedback information.

14. The apparatus according to any one of claims 11 to 13, wherein the receiving unit further
configured to obtain a first indication information, the first indication information indicates that a
network device supports retransmission of the multicast service in a unicast manner.

15. The apparatus according to claim 14, wherein the first indication information is carried in
one of the following: a system message, a radio resource control RRC message, a media access
control control element MAC CE, or downlink control information DCI.

16. The apparatus according to any one of claims 11 to 15, wherein the feedback information
is an ACK or a NACK, where the ACK indicates that the data packet corresponding to the first
multicast service is successfully received, and the NACK indicates that the data packet
corresponding to the first multicast service is unsuccessfully received.

17. The apparatus according to any one of claims 11 to 16, wherein the second information
comprises a DRX configuration information corresponding to a first multicast service, the DRX
configuration information corresponding to a first multicast service comprises duration of a first
downlink HARQ RTT timer and duration of a first downlink DRX retransmission timer.

18. The apparatus according to claim 17, wherein the determining unit further configured to
start the first downlink HARQ RTT timer, after the first downlink HARQ RTT timer expires, he
determining unit further configured to start the first downlink DRX retransmission timer; and
during running of the first downlink DRX retransmission timer, the receiving unit further
configured to monitoring a PDCCH by the G-RNTI and receive scheduling information.

19. The apparatus according to claim 18, wherein starting the first downlink HARQ RTT
timer at a 1" symbol after an end of sending the feedback information.

20. The apparatus according to any one of claims 11 to 19, wherein the scheduling information
comprises at least one of the following:

scheduling information for retransmission of the first data packet of a first multicast service
or scheduling information for transmission of a new data packet.
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21. A communication method, wherein the method is applied to a network device, and the
method comprises:

receiving feedback information of a first data packet of a first multicast service, DCI for
scheduling the first data packet is scrambled by G-RNTI;

sending a second information, the second information comprises a DRX configuration
information corresponding to a first unicast service, the DRX configuration information
corresponding to a first unicast service comprises duration of a second downlink HARQ RTT,
timer and duration of a second downlink DRX retransmission timer, a data packet of the unicast
service is scrambled by C-RNTI;

sending based on the unicast service scheduling information by the C-RNTI.

22. The method according to claim 21, wherein the method further comprises:

sending a first indication information, the first indication information indicates that the
network device supports retransmission of the multicast service in a unicast manner.

23. The method according to claims 21 or 22, wherein the first indication information is
carried in one of the following: a system message, a RRC message, a MAC CE, or DCI.

24. The method according to any one of claims 21 to 23, wherein the feedback information
is an ACK or a NACK, where the ACK indicates that the data packet corresponding to the first
multicast service is successfully received, and the NACK indicates that the data packet
corresponding to the first multicast service is unsuccessfully received.

25. The method according to any one of claims 21 to 24, wherein the second information
comprises a DRX configuration information corresponding to a first multicast service, the DRX
configuration information corresponding to a first multicast service comprises duration of a first
downlink HARQ RTT timer and duration of a first downlink DRX retransmission timer.

26. The method according to any one of claims 21 to 27, wherein the scheduling information
comprises at least one of the following:

scheduling information for retransmission of the first data packet of a first multicast service
or scheduling information for transmission of a new data packet.

27. A communication apparatus, comprising:

a receiving unit, configured to receive feedback information of a first data packet of a first
multicast service, DCI for scheduling the first data packet is scrambled by G-RNTI;

a sending unit, configured to send a second information, the second information comprises a
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DRX configuration information corresponding to a first unicast service, the DRX configuration
information corresponding to a first unicast service comprises duration of a second downlink
HARQ RTT, timer and duration of a second downlink DRX retransmission timer, a data packet of
the unicast service is scrambled by C-RNTI,

the sending unit, further configured to send based on the unicast service scheduling
information by the C-RNTI.

28. The apparatus according to claim 27, wherein the method further comprises:

sending a first indication information, the first indication information indicates that the
network device supports retransmission of the multicast service in a unicast manner.

29. The apparatus according to claims 27 or 28, wherein the first indication information is
carried in one of the following: a system message, a RRC message, a MAC CE, or DCI.

30. The apparatus according to any one of claims 27 to 29, wherein the feedback information
is an ACK or a NACK, where the ACK indicates that the data packet corresponding to the first
multicast service is successfully received, and the NACK indicates that the data packet
corresponding to the first multicast service is unsuccessfully received.

31. The apparatus according to any one of claims 27 to 30, wherein the second information
comprises a DRX configuration information corresponding to a first multicast service, the DRX
configuration information corresponding to a first multicast service comprises duration of a first
downlink HARQ RTT timer and duration of a first downlink DRX retransmission timer.

32. The apparatus according to any one of claims 27 to 31, wherein the scheduling

information comprises at least one of the following:

scheduling information for retransmission of the first data packet of a first multicast service
or scheduling information for transmission of a new data packet.

33. A computer-readable storage medium, wherein the computer-readable storage medium is
configured to store a computer program, and when the computer program is run on a computer,
the computer is enabled to perform the method according to any one of claims 1 to 10, or any one

of claims 21 to 26.
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