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(57) The present disclosure discloses an information
reporting method, an information receiving method, a ter-
minal device, and a network device, where the terminal
device includes multiple communication modules. The
information reporting method includes: if a first preset
condition is satisfied, sending first information to a net-

work device, where the first preset condition represents
that the multiple communication modules have a com-
munication conflict, and the first information represents
assistance information for assisting solving the commu-
nication conflict.
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Description

CROSS-REFERENCE OF RELATED APPLICATION

[0001] This application claims priority to Chinese Pat-
ent Application No. 201910108414.9 filed in China on
January 18, 2019, which is incorporated herein by refer-
ence in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of
communication, and in particular, to an information re-
porting method, an information receiving method, a ter-
minal device, and a network device.

BACKGROUND

[0003] In a terminal device with multiple communica-
tion modules, the multiple communication modules can
share an uplink or a downlink to communicate with a net-
work device. In addition, when the multiple communica-
tion modules communicate with the network device, the
multiple communication modules can share a capability
of the terminal device, for example, can share a buffer,
maximum uplink power, a radio frequency link (including
an uplink or a downlink), and the like of the terminal de-
vice.
[0004] Usually, for each communication module of the
terminal device, the network device considers by default
that the communication module can use all capabilities
of the terminal device. In this way, when the terminal
device has only one radio frequency/radio frequency link
or multiple radio frequencies/radio frequency links are
occupied by carrier aggregation (Carrier Aggregation,
CA) or dual connectivity (Dual Connectivity, DC), if one
or more communication modules are in a connected state
and other communication modules are in an idle state,
when the network device pages a communication module
that is in an idle state, the terminal device may not receive
a paging message, or the terminal device may receive a
paging message, but the terminal device cannot commu-
nicate with the network device, or the terminal device
needs to interrupt a communication module that is in the
connected state to be able to respond to a communication
module that receives the paging message. As a result,
this affects normal communication of the terminal device.

SUMMARY

[0005] The embodiments of the present disclosure pro-
vide an information reporting method, an information re-
ceiving method, a terminal device, and a network device,
to solve the problem that when multiple communication
modules of the terminal device communicate with the
network device at the same time, when the terminal de-
vice has only one radio frequency/radio frequency link or
multiple radio frequencies/radio frequency links are oc-

cupied, the multiple communication modules of the ter-
minal device cannot communicate with the network de-
vice normally.
[0006] To resolve the foregoing technical problem, the
present disclosure is implemented as follows:
[0007] According to a first aspect, an information re-
porting method is provided, applied to a terminal device,
where the terminal device includes multiple communica-
tion modules. The method includes:
reporting first information to a network device if a first
preset condition is satisfied, where the first preset con-
dition represents that the multiple communication mod-
ules have a communication conflict, and the first infor-
mation represents assistance information for assisting
solving the communication conflict.
[0008] According to a second aspect, a terminal device
is provided, including:
a reporting module, configured to: if a first preset condi-
tion is satisfied, report first information to a network de-
vice, where the first preset condition represents that the
multiple communication modules have a communication
conflict, and the first information represents assistance
information for assisting solving the communication con-
flict.
[0009] According to a third aspect, a terminal device
is provided, including: a processor, a memory, and a com-
puter program that is stored in the memory and that can
run on the processor. When the computer program is
executed by the processor, steps in the method provided
in the first aspect are implemented.
[0010] According to a fourth aspect, a computer-read-
able storage medium is provided, where the computer-
readable storage medium stores a computer program.
When the computer program is executed by a processor,
steps in the method provided in the first aspect are im-
plemented.
[0011] According to a fifth aspect, an information re-
ceiving method is provided, including:
receiving first information from a terminal device, where
the terminal device includes multiple communication
modules, the first information is sent by the terminal de-
vice when a first preset condition is satisfied, the first
preset condition represents that the multiple communi-
cation modules have a communication conflict, and the
first information represents assistance information for as-
sisting solving the communication conflict.
[0012] According to a sixth aspect, a network device
is provided, including:
a receiving module, configured to receive first information
from a terminal device, where the terminal device in-
cludes multiple communication modules, the first infor-
mation is sent by the terminal device when a first preset
condition is satisfied, the first preset condition represents
that the multiple communication modules have a com-
munication conflict, and the first information represents
assistance information for assisting solving the commu-
nication conflict.
[0013] According to a seventh aspect, a network de-
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vice is provided, including: a processor, a memory, and
a computer program that is stored in the memory and
that can run on the processor. When the computer pro-
gram is executed by the processor, steps in the method
provided in the fifth aspect are implemented.
[0014] According to an eighth aspect, a computer-
readable storage medium is provided, where the com-
puter-readable storage medium stores a computer pro-
gram, and when the computer program is executed by a
processor, steps in the method provided in the fifth aspect
are implemented.
[0015] In technical solutions provided in the embodi-
ments of the present disclosure, when the multiple com-
munication modules of the terminal device have a com-
munication conflict, the terminal device reports, to the
network device, an assistance message for solving the
communication conflict, so that the network device per-
forms reasonable resource scheduling for the terminal
device based on the information reported by the terminal
device. On the one hand, this can improve communica-
tion performance of the terminal device. On the other
hand, this can avoid service loss or interruption of the
network device when the communication modules have
a communication conflict, to reduce a probability of serv-
ice loss or interruption.

BRIEF DESCRIPTION OF DRAWINGS

[0016] The accompanying drawings described herein
are intended to provide a further understanding of the
present disclosure, and constitute a part of the present
disclosure. The illustrative embodiments of the present
disclosure and descriptions thereof are intended to de-
scribe the present disclosure, and do not constitute lim-
itations on the present disclosure. In the accompanying
drawings:

FIG. 1 is a schematic flowchart of an information re-
porting method according to an embodiment of the
present disclosure;
FIG. 2 is a schematic flowchart of an information re-
ceiving method according to an embodiment of the
present disclosure;
FIG. 3 is a schematic structural diagram of a terminal
device according to an embodiment of the present
disclosure.
FIG. 4 is a schematic structural diagram of a network
device according to an embodiment of the present
disclosure;
FIG. 5 is a schematic structural diagram of a terminal
device according to an embodiment of the present
disclosure; and
FIG. 6 is a schematic structural diagram of a network
device according to an embodiment of the present
disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0017] For a terminal device with multiple communica-
tion modules, the multiple communication modules can
share a capability of the terminal device when commu-
nicating with a network device. In this way, if the terminal
device has only one radio frequency/radio frequency link
or multiple radio frequencies/radio frequency links are
occupied by CA or DC, when one or more communication
modules in the terminal device are in a connected state,
when the network device pages another communication
module, another communication module cannot commu-
nicate with the terminal device normally.
[0018] For the above problem, when downlink radio
frequencies/radio frequency links of the terminal device
are insufficient, if the network device sends a paging mes-
sage to the terminal device, the paging (paging) may be
lost when the terminal device cannot receive the paging
message, or the network device can delay (delay) send-
ing of the paging message to the terminal device.
[0019] When uplink radio frequencies/radio frequency
links of the terminal device are insufficient, if the terminal
device receives the paging message of the network de-
vice, the terminal device can choose, according to a pre-
set priority, whether to abandon the paging message or
interrupt a current service to respond to the paging mes-
sage. The preset priority can be a priority of a communi-
cation module, a priority of a service, or a priority of a
communication object, or the like.
[0020] However, in practical applications, a probability
that the paging message is lost or abandoned is relatively
high. In many cases, some communication modules in
the terminal device still cannot communicate with the net-
work device normally, which affects user experience.
[0021] In view of this, the embodiments of the present
disclosure further provide an information reporting meth-
od, an information receiving method, a terminal device,
and a network device. The information reporting method
includes: if a first preset condition is satisfied, reporting
first information to a network device, where the first preset
condition represents that the multiple communication
modules have a communication conflict, and the first in-
formation represents assistance information for assisting
solving the communication conflict.
[0022] In this way, when the multiple communication
modules of the terminal device have a communication
conflict, the terminal device reports, to the network de-
vice, an assistance message for solving the communi-
cation conflict, so that the network device performs rea-
sonable resource scheduling for the terminal device
based on the information reported by the terminal device.
On the one hand, this can improve communication per-
formance of the terminal device. On the other hand, this
can avoid service loss or interruption of the network de-
vice when the communication modules have a commu-
nication conflict, to reduce a probability of service loss or
interruption.
[0023] The following clearly and completely describes
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the technical solutions in the embodiments of the present
disclosure with reference to the accompanying drawings
in the embodiments of the present disclosure. Apparent-
ly, the described embodiments are some rather than all
of the embodiments of the present disclosure. All other
embodiments obtained by a person of ordinary skill in
the art based on the embodiments of the present disclo-
sure without creative efforts shall fall within the protection
scope of the present disclosure.
[0024] The technical solutions of the present disclo-
sure can be applied to various communications systems,
such as global system of mobile communication (Global
System of Mobile communication, GSM), a code division
multiple access (Code Division Multiple Access, CDMA)
system, wideband code division multiple access (Wide-
band Code Division Multiple Access, WCDMA), general
packet radio service (General Packet Radio Service,
GPRS), long term evolution (LTE, Long Term Evolu-
tion)/long term evolution advanced (Long Term Evolution
advanced, LTE-A), and new radio (NR).
[0025] The terminal device in the embodiments of the
present disclosure includes multiple communication
modules, and each communication module can inde-
pendently communicate with the network device. The
multiple communication modules can correspond to a
same radio resource control (Radio Resource Control,
RRC) state, and can also correspond to different RRC
states. The RRC state includes an idle state (idle), a con-
nected state (RRC Connected), and an inactive state (in-
active). For example, the multiple communication mod-
ules are all in the idle state or the inactive state. For an-
other example, one or more of the multiple communica-
tion modules are in the connected state, and the remain-
ing communication module is in the idle state or the in-
active state.
[0026] The terminal device specifically can be under-
stood as a user end (User Equipment, UE), also known
as a mobile terminal (Mobile Terminal), mobile user
equipment, or the like, and may communicate with one
or more core networks through a radio access network
(for example, Radio Access Network, RAN). The user
equipment may be a mobile terminal, such as a mobile
phone (also referred to as a "cellular" phone) and a com-
puter with a mobile terminal, for example, may be a port-
able, pocket-sized, handheld, computer built-in, or in-ve-
hicle mobile apparatus, and the user equipment can also
be a flying device such as a drone and an aircraft, which
exchanges voice and/or data with the radio access net-
work.
[0027] In a typical application scenario of the present
disclosure, the terminal device can be a smart phone or
a feature phone. The mobile phone can be a single-card,
dual-card, or more-card mobile phone, a single-number,
double-number, or more-number mobile phone, a single-
standby, dual-standby, or more-standby mobile phone,
or a single-pass, dual-pass, or more-pass mobile phone.
[0028] Multiple communication modules can be multi-
ple subscriber identity module (Subscriber Identity Mod-

ule, SIM) cards, and the SIM card can be a physical card
or a virtual card, such as an eSIM. One SIM card can
correspond to one or more phone numbers. The phone
number can be a real phone number or a virtual phone
number. The phone number further can be used for con-
nection to multiple same or different networks. This is not
specifically limited in the present disclosure.
[0029] The multiple communication modules in the
present disclosure can correspond to multiple SIM cards,
or multiple phone numbers, or multiple phone numbers
of multiple SIM cards; or the same phone number is used
for connection to multiple same or different networks.
[0030] The multiple communication modules can also
be multiple phone numbers corresponding to one SIM
card, which can be a real phone number or a virtual phone
number.
[0031] In addition, multiple communication modules
further can correspond to one phone number, and the
multiple communication modules can be used for con-
nection to different networks.
[0032] The network device can be understood as a
core network unit or a base station as an access network
device. The core network can be a mobility management
entity (Mobility Management Entity, MME), or can be an
access and mobility management function (Access and
Mobility Management Function, AMF) entity. The base
station can be a base transceiver station (Base Trans-
ceiver Station, BTS) in GSM or CDMA, or a NodeB
(NodeB) in WCDMA, and further can be an evolved Node
B (evolutional Node B, eNB or e-NodeB) in LTE, or 5G
gNB (gNB). This is not limited in the present disclosure.
However, for ease of description, the following embodi-
ments use gNB as an example for description.
[0033] The following describes the technical solutions
in various embodiments of the present disclosure in detail
with reference to the accompanying drawings.
[0034] FIG. 1 is a schematic flowchart of an information
reporting method according to an embodiment of the
present disclosure. The information reporting method is
applied to a terminal device, and the terminal device in-
cludes multiple communication modules. The informa-
tion reporting method includes the following steps.
[0035] S102: If a first preset condition is satisfied, re-
port first information to a network device, where the first
preset condition represents that the multiple communi-
cation modules have a communication conflict, and the
first information represents assistance information for as-
sisting solving the communication conflict.
[0036] When multiple communication modules in the
terminal device communicate with the network device, if
the first preset condition is satisfied, the terminal device
can report the first information to the network device.
[0037] Further, the terminal device reports the first in-
formation, which may be that a communication module
included in the terminal device reports the first informa-
tion, for example, a communication module that currently
has an RRC connection with the network device or an-
other communication module reports the first informa-
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tion.
[0038] In this embodiment, the first information may
specifically include at least one of the following:

(1) the terminal device is in a multi-communication state 
or supports a multi-communication state;

[0039] The multi-communication state may represent
that there are communication connections between the
multiple communication modules of the terminal device
and the network device.
[0040] There may be communication connections at
the same time, and there are connections with the net-
work at the same time through time division, frequency
division, space division, or code division.

(2) The terminal device starts the multi-communication 
mode.

[0041] The terminal device allows the multiple commu-
nication modules inside to communicate with the network
device in the multi-communication mode.
[0042] There may be RRC connections at the same
time as mentioned above, or there are communication
connections with the network device in turn.

(3) A number of uplinks supported by the terminal device.

[0043] The number of uplinks can represent a number
of uplinks used for simultaneous transmission in the ter-
minal device.

(4) A number of downlinks supported by the terminal de-
vice.

[0044] The number of downlinks can represent a
number of downlinks used for simultaneous transmission
in the terminal device.

(5) A number of uplink radio frequencies of the terminal 
device.

[0045] The number of uplink radio frequencies (UpLink
Radio Frequency, UL RF) can be a sum of a number of
available uplink radio frequencies and a number of una-
vailable uplink radio frequencies of the terminal device.

(6) A number of uplink radio frequency links of the termi-
nal device.

[0046] The number of uplink radio frequency links (Up-
Link Radio Frequency chain, UL RF chain) can be a sum
of a number of available uplink radio frequency links and
a number of unavailable uplink radio frequency links of
the terminal device.

(7) A number of downlink radio frequencies of the terminal 
device.

[0047] The number of downlink radio frequencies
(DownLink Radio Frequency, DL RF) can be a sum of a
number of available downlink radio frequencies and a
number of unavailable downlink radio frequencies of the
terminal device.

(8) A number of downlink radio frequency links of the 
terminal device.

[0048] The number of downlink radio frequency link
(DownLink Radio Frequency chain, DL RF chain) can be
a sum of a number of available downlink radio frequency
links and a number of unavailable downlink radio fre-
quency links of the terminal device.

(9) A number of available uplink radio frequencies of the 
terminal device.

(10) A number of available uplink radio frequency links 
of the terminal device.

(11) A number of available downlink radio frequencies of 
the terminal device.

(12) A number of available downlink radio frequency links 
of the terminal device.

(13) Priorities of multiple communication modules of the 
terminal device.

[0049] The priority can include at least one of a priority
order, a priority of a bearer service, a priority of hardware
sharing, and a priority of resource occupation. A priority
order can be understood as a priority order of a commu-
nication module, that is, the communication module has
a high priority or a low priority. For example, a primary
SIM card and a secondary SIM card can be set in the
terminal device. Regardless of services, hardware shar-
ing, or resource occupancy of the primary SIM and the
secondary SIM, a priority of the primary SIM card is al-
ways higher than a priority of the secondary SIM card.
[0050] The priority of the bearer service can be under-
stood as a priority of the service itself, for example, in the
terminal device, a priority of a call service is always higher
than a priority of other services (such as data services),
or a priority of a specific game service is higher than other
data services.
[0051] Similarly, the priority of hardware sharing can
be understood as a priority of hardware sharing itself,
and the priority of resource occupation can be under-
stood as a priority of resource occupation itself.
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(14) Which communication modules of the terminal de-
vice are or a current communication module is in an un-
reachable state.

[0052] The current communication module can be un-
derstood as one or more communication modules in the
terminal device that upload the first information to the
network device.
[0053] The unreachable state can include at least one
of the following four states: a power saving mode (PSM,
Power Saving Mode), a discontinuous reception (Discon-
tinuous Reception, DRX) state, an extended DRX state;
and a detach (Detach) state. The detach state can be
understood as that the terminal device is in a power-off
state, or in a non-communication mode (such as a flight
mode).
[0054] Alternatively, when a communication module is
in the unreachable state, a communication characteristic
of the communication module in the unreachable state
can include at least one of the following:
being unable to receive a downlink message from the
network device; being unable to receive a paging mes-
sage from the network device; being unable to initiate a
service; being unable to respond to a paging message
from the network device; and being unable to access the
network device.
[0055] In this embodiment, if the current communica-
tion module is in the unreachable state (hereinafter re-
ferred to as unreachable), the terminal device can report
that the current communication module is in the unreach-
able state. Otherwise, if the current communication mod-
ule is not in the unreachable state, the terminal device
can report communication modules in the terminal device
that are in the unreachable state.
[0056] That the terminal device reports this information
to the network device can be that an unreachable com-
munication module connects to the network to report that
the current communication module is unreachable, or an
reachable communication module reports that another
communication module is unreachable, or an reachable
communication module reports that the current commu-
nication module is unreachable later, or a communication
module in a connected state reports that the current com-
munication module is unreachable, or a communication
module in a connected state reports that another com-
munication module is unreachable.
[0057] An effective time of information that the current
communication module or communication modules
is/are unreachable reported by the terminal device to the
network includes at least one of the following:

when the terminal device reports that the current
communication module or communication modules
is/are unreachable, the communication module be-
comes unreachable immediately; or
after the terminal device reports that the current com-
munication module or communication modules
is/are unreachable, the communication module be-

comes unreachable immediately; or
when a preset time after the terminal device reports
that the current communication module or commu-
nication modules is/are unreachable comes, the
communication module becomes unreachable.

[0058] The unreachable state switches to the reacha-
ble state only after the terminal device reports again or
a preset timer expires.
[0059] That some services or objects are unreachable
described below is similar.

(15) Which communication modules of the terminal de-
vice or which services of a current communication mod-
ule are in an unreachable state.

[0060] The service in the unreachable state can be a
call service, or a game service running in the terminal
device, or the like, which can be specifically determined
according to an actual situation of the terminal device.
[0061] When a service is in the unreachable state, a
communication characteristic of the service in the un-
reachable state can include at least one of the following:

being unable to receive a paging message for the service 
from the network device; and being unable to respond to 
a paging message for the service from the network de-
vice.

[0062] In this embodiment, if the current communica-
tion module has a service in the unreachable state, the
terminal device can report services of the current com-
munication module that are in the unreachable state. Oth-
erwise, if the current communication module has no serv-
ice in the unreachable state, the terminal device can re-
port services of communication modules in the terminal
device that are in the unreachable state.

(16) Which communication modules of the terminal de-
vice or which objects of a current communication module 
are in an unreachable state.

[0063] The object can be understood as a communi-
cation terminal, or a certain type of communication ob-
ject, or a phone number, or the like.
[0064] Objects that are in the unreachable state can
also be determined according to an actual situation of
the terminal device.
[0065] When an object is in the unreachable state, a
communication characteristic of the object in the un-
reachable state can include at least one of the following:
being unable to receive a paging message for the object
from the network device; and being unable to respond to
a paging message for the object from the network device.
[0066] In this embodiment, if the current communica-
tion module has an object in the unreachable state, the
terminal device can report objects of the current commu-
nication module that are in the unreachable state. Oth-
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erwise, if the current communication module has no ob-
ject in the unreachable state, the terminal device can
report objects of communication modules in the terminal
device that are in the unreachable state.

(17) Which communication modules of the terminal de-
vice are or a current communication module is in an 
reachable state.

[0067] The reachable state is contrary to the unreach-
able state. When a communication module is in the
reachable state, a communication characteristic of the
communication module in the reachable state can in-
clude at least one of the following:
being able to receive a downlink message from the net-
work device; being able to receive a paging message
from the network device; being able to initiate a service;
being able to respond to a paging message from the net-
work device; and being able to access the network de-
vice.
[0068] In this embodiment, if the current communica-
tion module is in the reachable state, the terminal device
can report that the current communication module is in
the reachable state. Otherwise, if the current communi-
cation module is not in the reachable state, the terminal
device can report communication modules in the terminal
device that are in the reachable state.

(18) Which communication modules of the terminal de-
vice or which services of a current communication mod-
ule are in an reachable state.

[0069] The service in the reachable state can be a call
service, or a game service running in the terminal device,
or the like, which can be specifically determined accord-
ing to an actual situation of the terminal device.
[0070] When a service is in the reachable state, a com-
munication characteristic of the service in the reachable
state can include at least one of the following:
being able to receive a paging message for the service
from the network device; and being able to respond to a
paging message for the service from the network device.
[0071] In this embodiment, if the current communica-
tion module has a service in the reachable state, the ter-
minal device can report services of the current commu-
nication module that are in the reachable state. Other-
wise, if the current communication module has no service
in the reachable state, the terminal device can report
services of communication modules in the terminal de-
vice that are in the reachable state.

(19) Which communication modules of the terminal de-
vice or which objects of a current communication module 
are in an reachable state.

[0072] The object can be understood as another ter-
minal device communicating with the terminal device.
[0073] Objects that are in the unreachable state can

also be determined according to an actual situation of
the terminal device.
[0074] When an object is in the reachable state, a com-
munication characteristic of the object in the reachable
state can include at least one of the following:
being able to receive a paging message for the object
from the network device; and being able to respond to a
paging message for the object from the network device.
[0075] In this embodiment, if the current communica-
tion module has an object in the reachable state, the ter-
minal device can report objects of the current communi-
cation module that are in the reachable state. Otherwise,
if the current communication module has no object in the
reachable state, the terminal device can report objects
of communication modules in the terminal device that are
in the reachable state.

(20) Which communication modules of the terminal de-
vice have or a current communication module has no 
available uplink radio frequency (RF).

[0076] If the current communication module has no
available uplink radio frequency, the terminal device can
report that the current communication module has no
available uplink radio frequency. Otherwise, if the current
communication module has an available uplink radio fre-
quency, the terminal device can report communication
modules in the terminal device that have no available
uplink radio frequency.

(21) Which communication modules of the terminal de-
vice have or a current communication module has no 
available uplink radio frequency link (RF Chain).

[0077] If the current communication module has no
available uplink radio frequency link, the terminal device
can report that the current communication module has
no available uplink radio frequency link. Otherwise, if the
current communication module has an available uplink
radio frequency link, the terminal device can report com-
munication modules in the terminal device that have no
available uplink radio frequency link.

(22) Which communication modules of the terminal de-
vice have or a current communication module has no 
available downlink radio frequency.

[0078] If the current communication module has no
available downlink radio frequency, the terminal device
can report that the current communication module has
no available downlink radio frequency. Otherwise, if the
current communication module has an available down-
link radio frequency, the terminal device can report com-
munication modules in the terminal device that have no
available downlink radio frequency.
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(23) Which communication modules of the terminal de-
vice have or a current communication module has no 
available downlink radio frequency link.

[0079] If the current communication module has no
available downlink radio frequency link, the terminal de-
vice can report that the current communication module
has no available downlink radio frequency link. Other-
wise, if the current communication module has an avail-
able downlink radio frequency link, the terminal device
can report communication modules in the terminal device
that have no available downlink radio frequency link.

(24) Which communication modules of the terminal de-
vice have or a current communication module has no 
uplink radio frequency that can be used for carrier ag-
gregation CA or dual connectivity DC.

[0080] If the current communication module has no up-
link radio frequency that can be used for CA or DC, the
terminal device can report that the current communica-
tion module has no uplink radio frequency that can be
used for CA or DC. Otherwise, if the current communi-
cation module has an uplink radio frequency that can be
used for CA or DC, the terminal device can report com-
munication modules in the terminal device that have no
uplink radio frequency that can be used for CA or DC.

(25) Which communication modules of the terminal de-
vice have or a current communication module has no 
uplink radio frequency link that can be used for CA or DC.

[0081] If the current communication module has no up-
link radio frequency link that can be used for CA or DC,
the terminal device can report that the current commu-
nication module has no uplink radio frequency link that
can be used for CA or DC. Otherwise, if the current com-
munication module has an uplink radio frequency link
that can be used for CA or DC, the terminal device can
report communication modules in the terminal device that
have no uplink radio frequency link that can be used for
CA or DC.

(26) Which communication modules of the terminal de-
vice have or a current communication module has no 
downlink radio frequency that can be used for CA or DC.

[0082] If the current communication module has no
downlink radio frequency that can be used for CA or DC,
the terminal device can report that the current commu-
nication module has no downlink radio frequency that
can be used for CA or DC. Otherwise, if the current com-
munication module has a downlink radio frequency that
can be used for CA or DC, the terminal device can report
communication modules in the terminal device that have
no downlink radio frequency that can be used for CA or
DC.

(27) Which communication modules of the terminal de-
vice have or a current communication module has no 
downlink radio frequency link that can be used for CA or 
DC.

[0083] If the current communication module has no
downlink radio frequency link that can be used for CA or
DC, the terminal device can report that the current com-
munication module has no downlink radio frequency link
that can be used for CA or DC. Otherwise, if the current
communication module has a downlink radio frequency
link that can be used for CA or DC, the terminal device
can report communication modules in the terminal device
that have no downlink radio frequency link that can be
used for CA or DC.
[0084] In this embodiment, the reporting first informa-
tion by the terminal device if a first preset condition is
satisfied may include at least one of the following:

In a first case:

[0085] If a first communication module in the terminal
device is in the connected state, the first communication
module can report the first information to the network
device. There can be one or more first communication
modules. If there are multiple first communication mod-
ules, one or more of the first communication modules
can report the first information.
[0086] In this case, other communication modules in
the terminal device can be in the unreachable state, or
have a communication conflict with the first communica-
tion module. There can be one or more other communi-
cation modules, which can be in the idle state or the non
-activated state.

In a second case:

[0087] If a first communication module in the terminal
device is in the connected state and a second commu-
nication module will enter the connected state or will in-
itiate a random access process or will exchange infor-
mation with the network, the first communication module
can report the first information to the network device.
There can be one or more first communication modules.
If there are multiple first communication modules, one or
more of the first communication modules can report the
first information. The second communication module
may be one or more communication modules other than
the first communication module in the terminal device.
[0088] In this case, it can be considered that the second
communication module is in the unreachable state, or
there is a communication conflict between the first com-
munication module and the second communication mod-
ule.

In a third case:

[0089] If a second communication module in the ter-
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minal device receives a paging message from the net-
work device, the first communication module may report
the first information. There can be one or more first com-
munication modules. If there are multiple first communi-
cation modules, one or more of the first communication
modules can report the first information. The second
communication module may be one or more communi-
cation modules other than the first communication mod-
ule in the terminal device.
[0090] In this case, it can be considered that the second
communication module is in the unreachable state, or
there is a communication conflict between the first com-
munication module and the second communication mod-
ule.

In a fourth case:

[0091] If a second communication module in the ter-
minal device receives a paging message from the net-
work device, the second communication module may re-
port the first information. There can be one or more sec-
ond communication modules. If there are multiple second
communication modules, one or more of the second com-
munication modules can report the first information.
[0092] In this case, it can be considered that the second
communication module is in the unreachable state, and
other communication modules in the terminal device can
be in the reachable state, or there is a communication
conflict between other communication modules and the
second communication module.
[0093] In this case, it can be considered that the second
communication module is in the reachable state, and oth-
er communication modules in the terminal device can be
in the unreachable state, or there is a communication
conflict between other communication modules and the
second communication module.

In a fifth case:

[0094] Before the second communication module ini-
tiates a network connection, the first communication
module reports the first information to the network device.
There can be one or more first communication modules.
If there are multiple first communication modules, one or
more of the first communication modules can report the
first information. The second communication module
may be one or more communication modules other than
the first communication module in the terminal device.
[0095] In this case, it can be considered that the first
communication module is in the unreachable state, and
there is a communication conflict between the first com-
munication module and the second communication mod-
ule.
[0096] It should be noted that the first communication
module and the second communication module recorded
in the above five cases do not specifically refer to specific
communication modules in the terminal device, and only
intend to facilitate the description of the above five cases.

Under the same circumstance, the first communication
module is different from the second communication mod-
ule. Under different circumstances, the first communica-
tion modules can be the same or different, the second
communication modules can be the same or different,
and the first communication module can be the same as
or different from the second communication module.
[0097] In this embodiment, when the terminal device
reports the first information to the network device, the
terminal device may send a radio resource control (Radio
Resource Control, RRC) message to the network device,
where the RRC message carries the first information.
[0098] The message may include at least one of the
following:

a user assistance message (UE assistance informa-
tion);
a customized message used to indicate that a user
is unreachable, which can be understood herein as
that the first information is reported to the network
device as a separate RRC message;
a message Msg1 during random access;
a message Msg3 during random access;
a message Msg5 during random access;
a response message to an RRC release (release)
message; and
a response message to an RRC suspend (suspend)
message.

[0099] It should be noted that the terminal device can
choose an RRC message mentioned above to report the
first information based on the current communication
stage.
[0100] For example, when the communication module
of the terminal device is in the idle state or the inactive
state, the message Msg1 during random access, or the
message Msg3 during random access, or the message
Msg5 during random access can be used for reporting.
When the communication module of the terminal device
is in the connected state, the user assistance message
(UE assistance information/UE auxiliary information), or
the customized message used to indicate that a user is
unreachable can be used for reporting. When the com-
munication module of the terminal device switches be-
tween states, the response message to an RRC release
(release) message, or the response message to an RRC
suspend (suspend) message can be used for reporting.
[0101] After the terminal device reports the first infor-
mation to the network device, if a second preset condition
is satisfied, the terminal device further can perform at
least one of the following operations:

reporting second information to the network device;
and entering a preset communication procedure;
where
the second preset condition may represent that the
multiple communication modules in the terminal de-
vice have no communication conflict or a communi-
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cation conflict is solved, and the second information
may represent information for normal communica-
tion of the terminal device.

[0102] In this embodiment, the second preset condition
includes at least one of the following:

one or more communication modules in the unreach-
able state switch to the reachable state; where
the one or more communication modules in the un-
reachable state can be understood as one or more
communication modules in the unreachable state in
the terminal device when the first preset condition is
satisfied;
the third communication module receives an RRC
release message; and
the third communication module can be understood
as one or more communication modules in the con-
nected state in the terminal device when the first pre-
set condition is satisfied. The third communication
module may be the same as or different from the first
communication module or the second communica-
tion module described above;
the third communication module sends a first request
message to the network device, where the first re-
quest message is used to request an RRC release
message from the network device;
the third communication module receives an RRC
suspend message;
the third communication module sends a second re-
quest message to the network device, where the sec-
ond request message is used to request an RRC
suspend message from the network device; and
timing duration of a preset timer exceeds preset du-
ration, where the preset timer can be configured to
control the unreachable state of the communication
module in the terminal device, which is described in
detail later.

[0103] The second information specifically may in-
clude at least one of the following:

(1) The terminal device is in a multi-communication
state or supports a multi-communication state, and
the multi-communication state represents that there
are communication connections between the multi-
ple communication modules and the network device.
(2) The terminal device recovers a multi-communi-
cation mode, and the multiple communication mod-
ules are allowed to communicate with the network
device in the multi-communication mode.
(3) A number of uplinks supported by the terminal
device.
(4) A number of downlinks supported by the terminal
device.
(5) A number of uplink radio frequencies of the ter-
minal device.
(6) A number of uplink radio frequency links of the

terminal device.
(7) A number of downlink radio frequencies of the
terminal device.
(7) A number of downlink radio frequency links of the
terminal device.
(8) A number of available uplink radio frequencies
of the terminal device.
(10) A number of available uplink radio frequency
links of the terminal device.
(11) A number of available downlink radio frequen-
cies of the terminal device.
(12) A number of available downlink radio frequency
links of the terminal device.
(13) Priorities of the multiple communication mod-
ules, where the priorities include at least one of a
priority order, a priority of a bearer service, a priority
of hardware sharing, and a priority of resource oc-
cupation.
(14) Which communication modules of the terminal
device are or a current communication module is in
an unreachable state;
(15) Which communication modules of the terminal
device or which services of a current communication
module are in an unreachable state.
(16) Which communication modules of the terminal
device or which objects of a current communication
module are in an unreachable state.
(17) Which communication modules of the terminal
device are or a current communication module is in
an reachable state.
(18) Which communication modules of the terminal
device or which services of a current communication
module are in an reachable state.
(19) Which communication modules of the terminal
device or which objects of a current communication
module are in an reachable state.
(20) Which communication modules of the terminal
device have or a current communication module has
an available uplink radio frequency.
(21) Which communication modules of the terminal
device have or a current communication module has
an available uplink radio frequency link.
(22) Which communication modules of the terminal
device have or a current communication module has
an available downlink radio frequency.
(23) Which communication modules of the terminal
device have or a current communication module has
an available downlink radio frequency link.
(24) Which communication modules of the terminal
device have or a current communication module has
an uplink radio frequency that can be used for CA or
DC.
(25) Which communication modules of the terminal
device have or a current communication module has
an uplink radio frequency link that can be used for
CA or DC.
(26) Which communication modules of the terminal
device have or a current communication module has
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a downlink radio frequency that can be used for CA
or DC.
(27) Which communication modules of the terminal
device have or a current communication module has
a downlink radio frequency link that can be used for
CA or DC.

[0104] Herein, for detailed descriptions of (1) to (27),
refer to the descriptions of (1) to (27) in the first informa-
tion above, and descriptions are not repeated herein.
[0105] The entering a preset communication process
by the terminal device may include at least one of the
following:

a target communication module initiates a tracking
area update (Tracking Area Update, TAU) to the net-
work device, where the target communication mod-
ule is one or more communication modules that
switch from the unreachable state to the reachable
state when the second preset condition is satisfied;
one or more communication modules of the terminal
device initiate TAU to the network device; where the
one or more communication modules herein can be
understood as a communication module different
from the target communication module in the termi-
nal device;
the target communication module enters the idle
state;
one or more communication modules of the terminal
device enter the idle state; where the one or more
communication modules herein can also be under-
stood as a communication module different from the
target communication module in the terminal device;
the target communication module enters an inactive
state;
one or more communication modules of the terminal
device enter the inactive state;
a state of the target communication module before
the target communication module enters the un-
reachable state; where if the target communication
module is in the idle state before entering the un-
reachable state, the target communication module
enters the idle state, and if the target communication
module is in the inactive state before entering the
unreachable state, the target communication mod-
ule enters the inactive state;
a state of one or more communication modules of
the terminal device before the one or more commu-
nication modules enter the unreachable state; where
the one or more communication modules herein can
also be understood as a communication module dif-
ferent from the target communication module in the
terminal device;
the target communication module enters a power
saving mode; and
one or more communication modules of the terminal
device enter a power saving mode; where the one
or more communication modules herein can also be

understood as a communication module different
from the target communication module in the termi-
nal device.

[0106] It should be noted that, to facilitate control over
the unreachable state of the communication module in
the terminal device, the preset timer (Timer) can be in-
cluded in the terminal device of this embodiment, to con-
trol the unreachable state of the communication module.
[0107] Optionally, the preset timer can start timing
when at least one of the following conditions is satisfied:

the terminal device reports the first information to the
network device;
the network device receives the first information; and
a preset moment after a first moment and a second
moment is reached, where the first information is re-
ported to the network device by the terminal device
at the first moment, and the network device receives
the first information from the terminal device at the
second moment.

[0108] It should be noted that the preset moment can
be agreed on by both the terminal device and the network
device, or can be determined according to an actual sit-
uation, or can be determined in a protocol, or is fixed
duration configured through the network, which is not
specifically limited herein.
[0109] After the preset timer starts timing, during the
timing, one or more communication modules in the un-
reachable state in the terminal device before the timing
still maintain the unreachable state.
[0110] When timing duration of the preset timer ex-
ceeds specified duration (the specified duration can be
the same as the preset duration recorded above), one or
more communication modules in the unreachable state
in the terminal device can perform at least one of the
following:

one or more communication modules in the unreach-
able state switch to the reachable state;
receiving a downlink message from the network de-
vice;
receiving a paging message from the network de-
vice;
initiating a service;
responding to a paging message from the network
device; and
accessing the network device.

[0111] The preset timer can further stop timing when
at least one of the following conditions is satisfied:

sending second information to the network device,
where the second information is the second informa-
tion sent by the terminal device to the network device
when the second preset condition is satisfied;
the network device successfully receives the second
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information; and
a preset moment after a third moment and a fourth
moment is reached, where the second information
is reported to the network device by the terminal de-
vice at the third moment, and the network device
receives the second information from the terminal
device at the fourth moment.

[0112] It should be noted that the preset moment here-
in can also be agreed on by both the terminal device and
the network device, or can be determined according to
an actual situation, or can be determined in a protocol,
or is fixed duration configured through the network, which
is not specifically limited herein.
[0113] In technical solutions provided in the embodi-
ments of the present disclosure, when the multiple com-
munication modules of the terminal device have a com-
munication conflict, the terminal device reports, to the
network device, an assistance message for solving the
communication conflict, so that the network device per-
forms reasonable resource scheduling for the terminal
device based on the information reported by the terminal
device. On the one hand, this can improve communica-
tion performance of the terminal device. On the other
hand, this can avoid service loss or interruption of the
network device when the communication modules have
a communication conflict, to reduce a probability of serv-
ice loss or interruption.
[0114] FIG. 2 is a schematic flowchart of an information
receiving method according to an embodiment of the
present disclosure. The information receiving method is
applied to a network device. The information receiving
method includes the following steps.
[0115] S202: Receive first information from a terminal
device, where the terminal device includes multiple com-
munication modules, the first information is sent by the
terminal device when a first preset condition is satisfied,
the first preset condition represents that the multiple com-
munication modules have a communication conflict, and
the first information represents assistance information for
assisting solving the communication conflict.
[0116] In this embodiment, when the first preset con-
dition is satisfied, the terminal device can report the first
information to the network device. For a specific imple-
mentation, refer to content of the corresponding step re-
corded in the embodiment shown in FIG. 1, and descrip-
tions are not repeated herein.
[0117] After the terminal device reports the first infor-
mation, the network device can receive the first informa-
tion, where the first information can include at least one
of the following:

the terminal device is in a multi-communication state
or supports a multi-communication state, and the
multi-communication state represents that there are
communication connections between the multiple
communication modules and the network device;
the terminal device starts a multi-communication

mode, and the multiple communication modules are
allowed to communicate with the network device in
the multi-communication mode;
a number of uplinks supported by the terminal de-
vice;
a number of downlinks supported by the terminal de-
vice;
a number of uplink radio frequencies of the terminal
device;
a number of uplink radio frequency links of the ter-
minal device;
a number of downlink radio frequencies of the termi-
nal device;
a number of downlink radio frequency links of the
terminal device;
a number of available uplink radio frequencies of the
terminal device;
a number of available uplink radio frequency links of
the terminal device;
a number of available downlink radio frequencies of
the terminal device;
a number of available downlink radio frequency links
of the terminal device;
priorities of the multiple communication modules,
where the priorities include at least one of a priority
order, a priority of a bearer service, a priority of hard-
ware sharing, and a priority of resource occupation;
which communication modules of the terminal de-
vice are or a current communication module is in an
unreachable state;
which communication modules of the terminal de-
vice or which services of a current communication
module are in an unreachable state;
which communication modules of the terminal de-
vice or which objects of a current communication
module are in an unreachable state;
which communication modules of the terminal de-
vice are or a current communication module is in an
reachable state;
which communication modules of the terminal de-
vice or which services of a current communication
module are in an reachable state;
which communication modules of the terminal de-
vice or which objects of a current communication
module are in an reachable state;
which communication modules of the terminal de-
vice have or a current communication module has
no available uplink radio frequency;
which communication modules of the terminal de-
vice have or a current communication module has
no available uplink radio frequency link;
which communication modules of the terminal de-
vice have or a current communication module has
no available downlink radio frequency;
which communication modules of the terminal de-
vice have or a current communication module has
no available downlink radio frequency link;
which communication modules of the terminal de-
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vice have or a current communication module has
no uplink radio frequency that can be used for CA or
DC;
which communication modules of the terminal de-
vice have or a current communication module has
no uplink radio frequency link that can be used for
CA or DC;
which communication modules of the terminal de-
vice have or a current communication module has
no downlink radio frequency that can be used for CA
or DC; and
which communication modules of the terminal de-
vice have or a current communication module has
no downlink radio frequency link that can be used
for CA or DC.

[0118] For details, refer to the detailed descriptions of
each information included in the first information in the
embodiment shown in FIG. 1, and descriptions are not
repeated herein.
[0119] After the network device receives the first infor-
mation, the network device can perform first resource
scheduling for the terminal device based on the first in-
formation. For example, after the network device knows,
based on the first information, communication modules
that are in the unreachable state in the terminal device,
a paging message may not be initiated to these commu-
nication modules, to avoid that the paging message can-
not be received by a corresponding communication mod-
ule and paging loss is caused.
[0120] In this embodiment, when the second preset
condition is satisfied in the terminal device, the terminal
device can report the second information to the network
device. The second preset condition can represent that
multiple communication modules in the terminal device
have no communication conflict or a communication con-
flict is solved. For details, refer to the description of the
second preset condition in the embodiment shown in FIG.
1, and descriptions are not repeated herein.
[0121] The second information may represent informa-
tion used for normal communication of the terminal de-
vice, and may specifically include at least one of the fol-
lowing:

the terminal device is in a multi-communication state
or supports a multi-communication state, and the
multi-communication state represents that there are
communication connections between the multiple
communication modules and the network device;
the terminal device recovers a multi-communication
mode, and the multiple communication modules are
allowed to communicate with the network device in
the multi-communication mode;
a number of uplinks supported by the terminal de-
vice;
a number of downlinks supported by the terminal de-
vice;
a number of uplink radio frequencies of the terminal

device;
a number of uplink radio frequency links of the ter-
minal device;
a number of downlink radio frequencies of the termi-
nal device;
a number of downlink radio frequency links of the
terminal device;
a number of available uplink radio frequencies of the
terminal device;
a number of available uplink radio frequency links of
the terminal device;
a number of available downlink radio frequencies of
the terminal device;
a number of available downlink radio frequency links
of the terminal device;
priorities of the multiple communication modules,
where the priorities include at least one of a priority
order, a priority of a bearer service, a priority of hard-
ware sharing, and a priority of resource occupation;
which communication modules of the terminal de-
vice are or a current communication module is in an
unreachable state;
which communication modules of the terminal de-
vice or which services of a current communication
module are in an unreachable state;
which communication modules of the terminal de-
vice or which objects of a current communication
module are in an unreachable state;
which communication modules of the terminal de-
vice are or a current communication module is in an
reachable state;
which communication modules of the terminal de-
vice or which services of a current communication
module are in an reachable state;
which communication modules of the terminal de-
vice or which objects of a current communication
module are in an reachable state;
which communication modules of the terminal de-
vice have or a current communication module has
an available uplink radio frequency;
which communication modules of the terminal de-
vice have or a current communication module has
an available uplink radio frequency link;
which communication modules of the terminal de-
vice have or a current communication module has
an available downlink radio frequency;
which communication modules of the terminal de-
vice have or a current communication module has
an available downlink radio frequency link;
which communication modules of the terminal de-
vice have or a current communication module has
an uplink radio frequency that can be used for CA or
DC;
which communication modules of the terminal de-
vice have or a current communication module has
an uplink radio frequency link that can be used for
CA or DC;
which communication modules of the terminal de-

23 24 



EP 3 913 959 A1

14

5

10

15

20

25

30

35

40

45

50

55

vice have or a current communication module has
an downlink radio frequency that can be used for CA
or DC; and
which communication modules of the terminal de-
vice have or a current communication module has a
downlink radio frequency link that can be used for
CA or DC.

[0122] For details, refer to the detailed descriptions of
each information included in the second information in
the embodiment shown in FIG. 1, and descriptions are
not repeated herein.
[0123] After the network device receives the second
information from the terminal device, the network device
can perform second resource scheduling for the terminal
device based on the second information. For example,
after the network device knows, based on the second
information, communication modules that switch from the
unreachable state to the reachable state in the terminal
device, a paging message may be initiated to these com-
munication modules, so that the paging message can be
received and responded to by these communication
modules.
[0124] In technical solutions provided in the embodi-
ments of the present disclosure, when the multiple com-
munication modules of the terminal device have a com-
munication conflict, the terminal device may report, to
the network device, an assistance message for solving
the communication conflict, and the network device can
receive the information from the terminal device, so that
the network device can perform reasonable resource
scheduling for the terminal device based on the informa-
tion reported by the terminal device. On the one hand,
this can improve communication performance of the ter-
minal device. On the other hand, this can avoid service
loss or interruption of the network device when the com-
munication modules have a communication conflict, to
reduce a probability of service loss or interruption.
[0125] The above describes specific embodiments of
this specification. Other embodiments are within the
scope of the appended claims. In some cases, the actions
or steps described in the claims can be performed in a
different order from that in the embodiments and the de-
sired result can still be achieved. In addition, the process
described in the accompanying drawings does not nec-
essarily achieve the desired result in a specific order
shown or a continuous order. In some implementations,
multiple-task processing and parallel processing are also
possible or may be advantageous.
[0126] FIG. 3 is a schematic structural diagram of a
terminal device according to an embodiment of the
present disclosure. The terminal device includes: a send-
ing module 31.
[0127] The sending module 31 is configured to: if a first
preset condition is satisfied, report first information to a
network device, where the first preset condition repre-
sents that the multiple communication modules have a
communication conflict, and the first information repre-

sents assistance information for assisting solving the
communication conflict.
[0128] Optionally, the first information includes at least
one of the following:

the terminal device is in a multi-communication state
or supports a multi-communication state, and the
multi-communication state represents that there are
communication connections between the multiple
communication modules and the network device;
the terminal device starts a multi-communication
mode, and the multiple communication modules are
allowed to communicate with the network device in
the multi-communication mode;
a number of uplinks supported by the terminal de-
vice;
a number of downlinks supported by the terminal de-
vice;
a number of uplink radio frequencies of the terminal
device;
a number of uplink radio frequency links of the ter-
minal device;
a number of downlink radio frequencies of the termi-
nal device;
a number of downlink radio frequency links of the
terminal device;
a number of available uplink radio frequencies of the
terminal device;
a number of available uplink radio frequency links of
the terminal device;
a number of available downlink radio frequencies of
the terminal device;
a number of available downlink radio frequency links
of the terminal device;
priorities of the multiple communication modules,
where the priorities include at least one of a priority
order, a priority of a bearer service, a priority of hard-
ware sharing, and a priority of resource occupation;
which communication modules of the terminal de-
vice are or a current communication module is in an
unreachable state;
which communication modules of the terminal de-
vice or which services of a current communication
module are in an unreachable state;
which communication modules of the terminal de-
vice or which objects of a current communication
module are in an unreachable state;
which communication modules of the terminal de-
vice are or a current communication module is in an
reachable state;
which communication modules of the terminal de-
vice or which services of a current communication
module are in an reachable state;
which communication modules of the terminal de-
vice or which objects of a current communication
module are in an reachable state;
which communication modules of the terminal de-
vice have or a current communication module has
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no available uplink radio frequency;
which communication modules of the terminal de-
vice have or a current communication module has
no available uplink radio frequency link;
which communication modules of the terminal de-
vice have or a current communication module has
no available downlink radio frequency; which com-
munication modules of the terminal device have or
a current communication module has no available
downlink radio frequency link;
which communication modules of the terminal de-
vice have or a current communication module has
no uplink radio frequency that can be used for carrier
aggregation CA or dual connectivity DC;
which communication modules of the terminal de-
vice have or a current communication module has
no uplink radio frequency link that can be used for
CA or DC;
which communication modules of the terminal de-
vice have or a current communication module has
no downlink radio frequency that can be used for CA
or DC; and
which communication modules of the terminal de-
vice have or a current communication module has
no downlink radio frequency link that can be used
for CA or DC.

[0129] Optionally, in the unreachable state, a commu-
nication characteristic includes at least one of the follow-
ing:
being unable to receive a downlink message from the
network device; being unable to receive a paging mes-
sage from the network device; being unable to initiate a
service; being unable to respond to a paging message
from the network device; and being unable to access the
network device.
[0130] Optionally, in the reachable state, a communi-
cation characteristic includes at least one of the following:
being able to receive a downlink message from the net-
work device; being able to receive a paging message
from the network device; being able to initiate a service;
being able to respond to a paging message from the net-
work device; and being able to access the network de-
vice.
[0131] Optionally, the unreachable state includes at
least one of the following:
a power saving mode; a discontinuous reception DRX
state; an extended DRX state; and a detach state.
[0132] Optionally, that the sending module 31 reports
the first information to the network device when the first
preset condition is satisfied in the terminal device in-
cludes at least one of the following:

if a first communication module is in a connected
state, reporting, by the first communication module,
the first information to the network device;
if a first communication module is in a connected
state and a second communication module will enter

the connected state, reporting, by the first commu-
nication module, the first information to the network
device;
if a second communication module receives a paging
message from the network device, reporting, by the
first communication module, the first information to
the network device;
if a second communication module receives a paging
message from the network device, reporting, by the
second communication module, the first information
to the network device; and
before the first communication module initiates a net-
work connection, reporting, by the second commu-
nication module, the first information to the network
device.

[0133] Optionally, the reporting the first information to
the network device by the sending module 31 includes:

sending a radio resource control RRC message to
the network device, where the RRC message carries
the first information;
where the RRC message includes at least one of the
following:
a user assistance message; a customized message
used to indicate that a user is unreachable; a mes-
sage Msg1 during random access; a message Msg3
during random access; a message Msg5 during ran-
dom access; a response message of an RRC re-
lease message; and a response message of an RRC
suspend message.

[0134] Optionally, after the sending module 31 reports
the first information to the network device, when the sec-
ond preset condition is satisfied in the terminal device,
at least one of the following operations is performed:
the sending module 31 reports second information to the
network device; and the terminal device enters a preset
communication procedure; where the second preset con-
dition represents that the multiple communication mod-
ules have no communication conflict or a communication
conflict is solved, and the second information represents
information for normal communication of the terminal de-
vice.
[0135] Optionally, the second information includes at
least one of the following:

the terminal device is in a multi-communication state
or supports a multi-communication state, and the
multi-communication state represents that there are
communication connections between the multiple
communication modules and the network device;
the terminal device recovers a multi-communication
mode, and the multiple communication modules are
allowed to communicate with the network device in
the multi-communication mode;
a number of uplinks supported by the terminal de-
vice;

27 28 



EP 3 913 959 A1

16

5

10

15

20

25

30

35

40

45

50

55

a number of downlinks supported by the terminal de-
vice;
a number of uplink radio frequencies of the terminal
device;
a number of uplink radio frequency links of the ter-
minal device;
a number of downlink radio frequencies of the termi-
nal device;
a number of downlink radio frequency links of the
terminal device;
a number of available uplink radio frequencies of the
terminal device;
a number of available uplink radio frequency links of
the terminal device;
a number of available downlink radio frequencies of
the terminal device;
a number of available downlink radio frequency links
of the terminal device;
priorities of the multiple communication modules,
where the priorities include at least one of a priority
order, a priority of a bearer service, a priority of hard-
ware sharing, and a priority of resource occupation;
which communication modules of the terminal de-
vice are or a current communication module is in an
unreachable state;
which communication modules of the terminal de-
vice or which services of a current communication
module are in an unreachable state;
which communication modules of the terminal de-
vice or which objects of a current communication
module are in an unreachable state;
which communication modules of the terminal de-
vice are or a current communication module is in an
reachable state;
which communication modules of the terminal de-
vice or which services of a current communication
module are in an reachable state;
which communication modules of the terminal de-
vice or which objects of a current communication
module are in an reachable state;
which communication modules of the terminal de-
vice have or a current communication module has
an available uplink radio frequency;
which communication modules of the terminal de-
vice have or a current communication module has
an available uplink radio frequency link;
which communication modules of the terminal de-
vice have or a current communication module has
an available downlink radio frequency;
which communication modules of the terminal de-
vice have or a current communication module has
an available downlink radio frequency link;
which communication modules of the terminal de-
vice have or a current communication module has
an uplink radio frequency that can be used for CA or
DC;
which communication modules of the terminal de-
vice have or a current communication module has

an uplink radio frequency link that can be used for
CA or DC;
which communication modules of the terminal de-
vice have or a current communication module has
an downlink radio frequency that can be used for CA
or DC; and
which communication modules of the terminal de-
vice have or a current communication module has a
downlink radio frequency link that can be used for
CA or DC.

[0136] Optionally, the second preset condition in-
cludes at least one of the following:

one or more communication modules in the unreach-
able state switch to the reachable state;
a third communication module receives an RRC re-
lease message, where the third communication
module is one or more communication modules in
the connected state in the terminal device;
the third communication module sends a first request
message to the network device, where the first re-
quest message is used to request an RRC release
message from the network device;
the third communication module receives an RRC
suspend message;
the third communication module sends a second re-
quest message to the network device, where the sec-
ond request message is used to request an RRC
suspend message from the network device; and
timing duration of a preset timer exceeds preset du-
ration.

[0137] Optionally, the entering a preset communica-
tion process by the terminal device includes at least one
of the following:

a target communication module initiates a tracking
area update TAU to the network device, where the
target communication module is one or more com-
munication modules that switch from the unreacha-
ble state to the reachable state when the second
preset condition is satisfied;
one or more communication modules of the terminal
device initiate TAU to the network device;
the target communication module enters the idle
state;
one or more communication modules of the terminal
device enter the idle state;
the target communication module enters a inactive
state;
one or more communication modules of the terminal
device enter the inactive state;
a state of the target communication module before
the target communication module enters the un-
reachable state;
a state of one or more communication modules of
the terminal device before the one or more commu-

29 30 



EP 3 913 959 A1

17

5

10

15

20

25

30

35

40

45

50

55

nication modules enter the unreachable state;
the target communication module enters a power
saving mode; and
one or more communication modules of the terminal
device enter the power saving mode.

[0138] Optionally, the terminal device includes a preset
timer, where the preset timer is configured to control an
unreachable state of a communication module.
[0139] Optionally, the preset timer starts timing when
at least one of the following conditions is satisfied:

the first information is reported to the network device;
the network device receives the first information; and
a preset moment after a first moment and a second
moment is reached, where the first information is re-
ported to the network device at the first moment, and
the network device receives the first information at
the second moment.

[0140] Optionally, when the preset timer times, one or
more communication modules in the unreachable state
in the terminal device maintain the unreachable state.
[0141] Optionally, when timing duration of the preset
timer exceeds specified duration, one or more commu-
nication modules in the unreachable state in the terminal
device perform at least one of the following:
the one or more communication modules in the unreach-
able state switch to the reachable state; being able to
receive a downlink message from the network device;
being able to receive a paging message from the network
device; being able to initiate a service; being able to re-
spond to a paging message from the network device; and
being able to access the network device.
[0142] Optionally, the preset timer stops timing when
at least one of the following conditions is satisfied:

second information is sent to the network device;
the network device successfully receives the second
information; and
a preset moment after a third moment and a fourth
moment is reached, where the second information
is reported to the network device at the third moment,
and the network device receives the second infor-
mation at the fourth moment.

[0143] The terminal device provided in this embodi-
ment of the present disclosure can implement the proc-
esses that are implemented by the terminal device in the
method embodiment of FIG. 1. To avoid repetition, details
are not described herein again. In the embodiments of
the present disclosure, when the multiple communication
modules of the terminal device have a communication
conflict, the terminal device reports, to the network de-
vice, an assistance message for solving the communi-
cation conflict, so that the network device performs rea-
sonable resource scheduling for the terminal device
based on the information reported by the terminal device.

On the one hand, this can improve communication per-
formance of the terminal device. On the other hand, this
can avoid service loss or interruption of the network de-
vice when the communication modules have a commu-
nication conflict, to reduce a probability of service loss or
interruption.
[0144] FIG. 4 is a schematic structural diagram of a
network device according to an embodiment of the
present disclosure. The network device includes: a re-
ceiving module 41.
[0145] The receiving module 41 is configured to re-
ceive first information from a terminal device, where the
terminal device includes multiple communication mod-
ules, the first information is sent by the terminal device
when a first preset condition is satisfied, the first preset
condition represents that the multiple communication
modules have a communication conflict, and the first in-
formation represents assistance information for assisting
solving the communication conflict.
[0146] Optionally, the first information includes at least
one of the following:

the terminal device is in a multi-communication state
or supports a multi-communication state, and the
multi-communication state represents that there are
communication connections between the multiple
communication modules and the network device;
the terminal device starts a multi-communication
mode, and the multiple communication modules are
allowed to communicate with the network device in
the multi-communication mode;
a number of uplinks supported by the terminal de-
vice;
a number of downlinks supported by the terminal de-
vice;
a number of uplink radio frequencies of the terminal
device;
a number of uplink radio frequency links of the ter-
minal device;
a number of downlink radio frequencies of the termi-
nal device;
a number of downlink radio frequency links of the
terminal device;
a number of available uplink radio frequencies of the
terminal device;
a number of available uplink radio frequency links of
the terminal device;
a number of available downlink radio frequencies of
the terminal device;
a number of available downlink radio frequency links
of the terminal device;
priorities of the multiple communication modules,
where the priorities include at least one of a priority
order, a priority of a bearer service, a priority of hard-
ware sharing, and a priority of resource occupation;
which communication modules of the terminal de-
vice are or a current communication module is in an
unreachable state;
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which communication modules of the terminal de-
vice or which services of a current communication
module are in an unreachable state;
which communication modules of the terminal de-
vice or which objects of a current communication
module are in an unreachable state;
which communication modules of the terminal de-
vice are or a current communication module is in an
reachable state;
which communication modules of the terminal de-
vice or which services of a current communication
module are in an reachable state;
which communication modules of the terminal de-
vice or which objects of a current communication
module are in an reachable state;
which communication modules of the terminal de-
vice have or a current communication module has
no available uplink radio frequency;
which communication modules of the terminal de-
vice have or a current communication module has
no available uplink radio frequency link;
which communication modules of the terminal de-
vice have or a current communication module has
no available downlink radio frequency;
which communication modules of the terminal de-
vice have or a current communication module has
no available downlink radio frequency link;
which communication modules of the terminal de-
vice have or a current communication module has
no uplink radio frequency that can be used for CA or
DC;
which communication modules of the terminal de-
vice have or a current communication module has
no uplink radio frequency link that can be used for
CA or DC;
which communication modules of the terminal de-
vice have or a current communication module has
no downlink radio frequency that can be used for CA
or DC; and
which communication modules of the terminal de-
vice have or a current communication module has
no downlink radio frequency link that can be used
for CA or DC.

[0147] Optionally, the network device further includes:
a scheduling module 42.
[0148] The scheduling module 42 is configured to per-
form first resource scheduling for the terminal device
based on the first information.
[0149] Optionally, after the scheduling module 42 per-
forms the first resource scheduling for the terminal de-
vice, the receiving module 41 receives second informa-
tion from the terminal device, where the second informa-
tion is sent by the terminal device when a second preset
condition is met, the second preset condition represents
that the multiple communication modules have no com-
munication conflict or a communication conflict is solved,
and the second information represents information for

normal communication of the terminal device.
[0150] Optionally, the second information includes at
least one of the following:

the terminal device is in a multi-communication state
or supports a multi-communication state, and the
multi-communication state represents that there are
communication connections between the multiple
communication modules and the network device;
the terminal device recovers a multi-communication
mode, and the multiple communication modules are
allowed to communicate with the network device in
the multi-communication mode;
a number of uplinks supported by the terminal de-
vice;
a number of downlinks supported by the terminal de-
vice;
a number of uplink radio frequencies of the terminal
device;
a number of uplink radio frequency links of the ter-
minal device;
a number of downlink radio frequencies of the termi-
nal device;
a number of downlink radio frequency links of the
terminal device;
a number of available uplink radio frequencies of the
terminal device;
a number of available uplink radio frequency links of
the terminal device;
a number of available downlink radio frequencies of
the terminal device;
a number of available downlink radio frequency links
of the terminal device;
priorities of the multiple communication modules,
where the priorities include at least one of a priority
order, a priority of a bearer service, a priority of hard-
ware sharing, and a priority of resource occupation;
which communication modules of the terminal de-
vice are or a current communication module is in an
unreachable state;
which communication modules of the terminal de-
vice or which services of a current communication
module are in an unreachable state;
which communication modules of the terminal de-
vice or which objects of a current communication
module are in an unreachable state;
which communication modules of the terminal de-
vice are or a current communication module is in an
reachable state;
which communication modules of the terminal de-
vice or which services of a current communication
module are in an reachable state;
which communication modules of the terminal de-
vice or which objects of a current communication
module are in an reachable state;
which communication modules of the terminal de-
vice have or a current communication module has
an available uplink radio frequency;
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which communication modules of the terminal de-
vice have or a current communication module has
an available uplink radio frequency link;
which communication modules of the terminal de-
vice have or a current communication module has
an available downlink radio frequency;
which communication modules of the terminal de-
vice have or a current communication module has
an available downlink radio frequency link;
which communication modules of the terminal de-
vice have or a current communication module has
an uplink radio frequency that can be used for CA or
DC;
which communication modules of the terminal de-
vice have or a current communication module has
an uplink radio frequency link that can be used for
CA or DC;
which communication modules of the terminal de-
vice have or a current communication module has
an downlink radio frequency that can be used for CA
or DC; and
which communication modules of the terminal de-
vice have or a current communication module has a
downlink radio frequency link that can be used for
CA or DC.

[0151] Optionally, the scheduling module 42 further
performs second resource scheduling for the terminal
device based on the second information.
[0152] The network device provided in embodiments
of the present disclosure can implement the processes
implemented by the network device in the method em-
bodiment of FIG. 2. To avoid repetition, details are not
described herein again. In the embodiments of the
present disclosure, when the multiple communication
modules of the terminal device have a communication
conflict, the terminal device may report, to the network
device, an assistance message for solving the commu-
nication conflict, and the network device can receive the
information from the terminal device, so that the network
device can perform reasonable resource scheduling for
the terminal device based on the information reported by
the terminal device. On the one hand, this can improve
communication performance of the terminal device. On
the other hand, this can avoid service loss or interruption
of the network device when the communication modules
have a communication conflict, to reduce a probability of
service loss or interruption.
[0153] In the embodiments of the present disclosure,
the communication device may include: a network device
and a terminal device. When the communication device
is a terminal device, as shown in FIG. 5, FIG. 5 is a sche-
matic structural diagram of a terminal device according
to an embodiment of the present disclosure. As shown
in FIG. 5, the terminal device 500 includes: at least one
processor 501, a memory 502, at least one network in-
terface 504, and a user interface 503. Various compo-
nents of the terminal 500 are coupled by using a bus

system 505. It can be understood that the bus system
505 is configured to implement connection and commu-
nication between these components. In addition to a data
bus, the bus system 505 also includes a power bus, a
control bus, and a status signal bus. However, for clarity
of description, various buses are marked as the bus sys-
tem 505 in FIG. 5.
[0154] The user interface 503 may include a display,
a keyboard, or a clicking device (for example, a mouse,
a trackball (trackball)), a touch panel, a touchscreen, or
the like.
[0155] It may be understood that the memory 502 in
this embodiment of the present disclosure may be a vol-
atile memory or a non-volatile memory, or may include
both a volatile memory and a non-volatile memory. The
non-volatile memory may be a read-only memory (Read-
only Memory, ROM), a programmable read-only memory
(Programmable ROM, PROM), an erasable programma-
ble read-only memory (Erasable PROM, EPROM), an
electrically erasable programmable read-only memory
(Electrically EPROM, EEPROM), or a flash memory. The
volatile memory may be a random access memory (Ran-
dom Access Memory, RAM), used as an external cache.
Through example but not limitative description, many
forms of RAMs may be used, for example, a static random
access memory (Static RAM, SRAM), a dynamic random
access memory (Dynamic RAM, DRAM), a synchronous
dynamic random access memory (Synchronous DRAM,
SDRAM), a double data rate synchronous dynamic ran-
dom access memory (Double Data Rate SDRAM,
DDRSDRAM), an enhanced synchronous dynamic ran-
dom access memory (Enhanced SDRAM, ESDRAM), a
synchlink dynamic random access memory (Synchlink
DRAM, SLDRAM), and a direct rambus random access
memory (Direct Rambus RAM, DRRAM). The memory
502 in the system and the method that are described in
the embodiments of the present disclosure is intended
to include but is not limited to these and any other suitable
types of memories.
[0156] In some implementations, the memory 502
stores the following elements: executable modules or da-
ta structures, a subset thereof, or an extended set there-
of: an operating system 5021 and an application program
5022.
[0157] The operating system 5021 includes various
system programs, such as a framework layer, a core li-
brary layer, a driver layer, and the like, and is configured
to implement various basic services and process hard-
ware-based tasks. The application program 5022 in-
cludes various application programs, for example, a me-
dia player (Media Player), a browser (Browser), and the
like, and is configured to implement various application
services. A program implementing the method in the em-
bodiments of the present disclosure may be included in
the application program 5022.
[0158] In some embodiments of this disclosure, the ter-
minal device 500 further includes: a computer program
stored in the memory 502 and executable on the proc-
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essor 501. When the computer program is executed by
the processor 501, the following steps are performed:
reporting first information to a network device if a first
preset condition is satisfied, where the first preset con-
dition represents that the multiple communication mod-
ules have a communication conflict, and the first infor-
mation represents assistance information for assisting
solving the communication conflict.
[0159] The information reporting method disclosed in
the embodiments of the present disclosure may be ap-
plied to the processor 501 or implemented by the proc-
essor 501. The processor 501 may be an integrated cir-
cuit chip having a signal processing capability. During
implementation, the steps of the foregoing method may
be completed by hardware integrated logic circuits in the
processor 501 or instructions in a form of software. The
foregoing processor 501 may be a general-purpose proc-
essor, a digital signal processor (Digital Signal Proces-
sor, DSP), an application specific integrated circuit (Ap-
plication Specific Integrated Circuits, ASIC), a field pro-
grammable gate array (Field Programmable Gate Array,
FPGA) or another programmable logic component, a dis-
crete gate or a transistor logic component, or a discrete
hardware component. The processor 501 may imple-
ment or execute the methods, steps, and logic block di-
agrams disclosed in the embodiments of the present dis-
closure. The general-purpose processor may be a mi-
croprocessor or may be any conventional processor or
the like. The steps of the method disclosed in the em-
bodiments of the present disclosure may be directly per-
formed by a hardware decoding processor or by a com-
bination of hardware and software modules in the decod-
ing processor. The software module may be located in a
mature computer-readable storage medium in this field
such as a random access memory, a flash memory, a
read-only memory, a programmable read-only memory
or an electrically erasable programmable memory, or a
register. The computer-readable storage medium is lo-
cated in the memory 502, and the processor 501 reads
information from the memory 502 and completes the
steps of the foregoing method in combination with hard-
ware of the processor 501. Specifically, the computer-
readable storage medium stores a computer program,
and when the computer program is executed by the proc-
essor 501, the steps of the foregoing embodiment of the
information reporting method are performed.
[0160] It can be understood that those embodiments
described in the embodiments of the present disclosure
can be implemented by hardware, software, firmware,
middleware, microcode, or a combination thereof. For
implementation with hardware, the processing unit can
be implemented in one or more application specific inte-
grated circuits (Application Specific Integrated Circuits,
ASIC), a digital signal processor (Digital Signal Process-
ing, DSP), a digital signal processing device (DSP De-
vice, DSPD), a programmable logic device (Programma-
ble Logic Device, PLD), a field-programmable gate array
(Field-Programmable Gate Arrays, PFGA), general proc-

essors, controllers, micro-controllers, microprocessors,
and another electronic unit for implementing the functions
of the present application, or their combinations.
[0161] For implementation by software, technologies
described in the embodiments of the present disclosure
may be implemented by executing functional modules
(for example, a process and a function) in the embodi-
ments of the present disclosure. Software code can be
stored in the memory and executed by the processor.
The memory can be implemented inside or outside the
processor.
[0162] The terminal device 500 can implement each
process implemented by the terminal device in the fore-
going embodiments. To avoid repetition, details are not
described herein again.
[0163] An embodiment of the present disclosure fur-
ther provides a computer-readable storage medium,
where the computer-readable storage medium stores
one or more programs. The one or more programs in-
clude instructions. When the instructions are executed
by a communication device that includes multiple appli-
cation programs, the communication device can be en-
abled to execute the method of the embodiment shown
in FIG. 1, and is specifically configured to execute the
step of the information reporting method described
above.
[0164] When the communication device is a network
device, as shown in FIG. 6. FIG. 6 is a schematic struc-
tural diagram of a network device according to an em-
bodiment of the present disclosure. A schematic struc-
tural diagram of a physical apparatus of a network device
600 may be as shown in FIG. 6, including a processor
602, a memory 603, a transmitter 601, and a receiver
604. In a specific application, the transmitter 601 and the
receiver 604 may be coupled to an antenna 605.
[0165] The memory 603 is configured to store a pro-
gram. Specifically, the program may include a program
code, and the program code includes a computer oper-
ation instruction. The memory 603 may include a read-
only memory and a random access memory, and pro-
vides an instruction and data to the processor 602. The
memory 603 may include a high-speed RAM memory,
and may further include a non-volatile memory (non-vol-
atile memory), for example, at least one magnetic disk
storage.
[0166] The processor 602 executes the program
stored in the memory 603.
[0167] Specifically, in the network device 600, the proc-
essor 602 may perform the following method:
receiving first information from a terminal device, where
the terminal device includes multiple communication
modules, the first information is sent by the terminal de-
vice when a first preset condition is satisfied, the first
preset condition represents that the multiple communi-
cation modules have a communication conflict, and the
first information represents assistance information for as-
sisting solving the communication conflict.
[0168] The information receiving method disclosed in
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the embodiment in FIG. 2 of the present disclosure may
be applied to the processor 602 or implemented by the
processor 602. The processor 602 may be an integrated
circuit chip having a signal processing capability. During
implementation, the steps of the foregoing method may
be completed by hardware integrated logic circuits in the
processor 602 or instructions in a form of software. The
foregoing processor 602 may be a general-purpose proc-
essor, including a central processing unit (Central
Processing Unit, CPU), a network processor (Network
Processor, NP), and the like; the foregoing processor
602 may also be a digital signal processor (DSP), an
application-specific integrated circuit (ASIC), a field pro-
grammable gate array (FPGA) or another programmable
logic device, a discrete gate or a transistor logic device,
a discrete hardware component. The processor 602 may
implement or execute the methods, steps, and logic block
diagrams disclosed in the embodiments of the present
disclosure. The general-purpose processor may be a mi-
croprocessor or may be any conventional processor or
the like. The steps of the method disclosed in the em-
bodiments of the present disclosure may be directly per-
formed by a hardware decoding processor or by a com-
bination of hardware and software modules in the decod-
ing processor. The software module may be located in a
mature storage medium in this field such as a random
access memory, a flash memory, a read-only memory,
a programmable read-only memory or an electrically
erasable programmable memory, or a register. The stor-
age medium is located in the memory 603. The processor
602 reads information in the memory 603, and completes
steps of the foregoing method in combination with hard-
ware of the processor 602.
[0169] The network device can also perform the meth-
od shown in FIG. 2 and implement functions of the net-
work device in the embodiment shown in FIG. 2, which
is no longer described herein in the embodiment of the
present disclosure.
[0170] An embodiment of the present disclosure fur-
ther provides a computer-readable storage medium,
where the computer-readable storage medium stores
one or more programs. The one or more programs in-
clude instructions. When the instructions are executed
by a communication device that includes multiple appli-
cation programs, the communication device can be en-
abled to execute the method of the embodiment shown
in FIG. 2, and is specifically configured to execute the
step of the information receiving method described
above.
[0171] In conclusion, the foregoing descriptions are
merely embodiments of this disclosure, but are not in-
tended to limit the protection scope of this disclosure.
Any modification, equivalent replacement, or improve-
ment made without departing from the spirit and principle
of this disclosure shall fall within the protection scope of
this disclosure.
[0172] The system, apparatus, module, or unit ex-
plained in the above embodiments may be implemented

by a computer chip or entity, or implemented by a product
with certain functions. A typical implementation device is
a computer. Specifically, the computer may be, for ex-
ample, a personal computer, a laptop computer, a cellular
phone, a camera phone, a smart phone, a personal digital
assistant, a media player, a navigation device, an email
device, a game console, a tablet computer, a wearable
device, or any combination of these devices.
[0173] The computer readable medium includes per-
manent, non-permanent, removable, and non-remova-
ble media and can store information by using any method
or technology. The information may be computer-read-
able instructions, data structures, modules of programs,
or other data. Examples of the computer storage medium
include but not limited to: a phase-change memory
(PRAM), a static random access memory (SRAM), a dy-
namic random access memory (DRAM), another type of
random access memory (RAM), a read-only memory
(ROM), an electrically erasable programmable read-only
memory (EEPROM), a flash memory or another memory
technology, a compact disc read-only memory (CD-
ROM), a digital video disc (DVD) or another optical mem-
ory, a magnetic cassette, a magnetic disk storage, an-
other magnetic storage device, and any other non-trans-
mission medium that may be configured to store infor-
mation that can be accessed by a computing device. As
defined in this specification, the computer readable me-
dium does not include computer readable transitory me-
dia (transitory media), such as modulated data signals
and carriers.
[0174] It should be noted that, in this specification, the
terms "include", "comprise", or any of their variants are
intended to cover a non-exclusive inclusion, such that a
process, a method, an article, or an apparatus that in-
cludes a list of elements not only includes those elements
but also includes other elements that are not expressly
listed, or further includes elements inherent to such a
process, method, article, or apparatus. An element lim-
ited by "includes a ..." does not, without more constraints,
preclude the presence of additional identical elements in
the process, method, article, or apparatus that includes
the element.
[0175] Based on the foregoing descriptions of the im-
plementations, a person skilled in the art may clearly un-
derstand that the method in the foregoing embodiment
may be implemented by software in addition to a neces-
sary universal hardware platform or by hardware only. In
most circumstances, the former is a preferred implemen-
tation. Based on such an understanding, the technical
solutions of the present disclosure essentially or the part
contributing to the prior art may be implemented in a form
of a software product. The computer software product is
stored in a storage medium (such as a ROM/RAM, a
magnetic disk, or an optical disc), and includes several
instructions for instructing a terminal (which may be a
mobile phone, a computer, a server, an air conditioner,
a network device, or the like) to perform the methods
described in the embodiments of the present disclosure.
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[0176] The embodiments of the present disclosure are
described above with reference to the accompanying
drawings, but the present disclosure is not limited to the
foregoing specific implementations. The foregoing spe-
cific implementations are merely schematic instead of
restrictive. Under enlightenment of the present disclo-
sure, a person of ordinary skills in the art may make many
forms without departing from the aims of the present dis-
closure and the protection scope of claims, all of which
fall within the protection of the present disclosure.

Claims

1. An information reporting method, applied to a termi-
nal device, wherein the terminal device comprises
multiple communication modules, and the method
comprises:
reporting first information to a network device if a first
preset condition is satisfied, wherein the first preset
condition represents that the multiple communica-
tion modules have a communication conflict, and the
first information represents assistance information
for assisting solving the communication conflict.

2. The method according to claim 1, wherein the first
information comprises at least one of the following:

the terminal device is in a multi-communication
state or supports a multi-communication state,
and the multi-communication state represents
that there are communication connections be-
tween the multiple communication modules and
the network device;
the terminal device starts a multi-communica-
tion mode, and the multiple communication
modules are allowed to communicate with the
network device in the multi-communication
mode;
a number of uplinks supported by the terminal
device;
a number of downlinks supported by the terminal
device;
a number of uplink radio frequencies of the ter-
minal device;
a number of uplink radio frequency links of the
terminal device;
a number of downlink radio frequencies of the
terminal device;
a number of downlink radio frequency links of
the terminal device;
a number of available uplink radio frequencies
of the terminal device;
a number of available uplink radio frequency
links of the terminal device;
a number of available downlink radio frequen-
cies of the terminal device;
a number of available downlink radio frequency

links of the terminal device;
priorities of the multiple communication mod-
ules, wherein the priorities comprise at least one
of a priority order, a priority of a bearer service,
a priority of hardware sharing, and a priority of
resource occupation;
which communication modules of the terminal
device are or a current communication module
is in an unreachable state;
which communication modules of the terminal
device or which services of a current communi-
cation module are in an unreachable state;
which communication modules of the terminal
device or which objects of a current communi-
cation module are in an unreachable state;
which communication modules of the terminal
device are or a current communication module
is in an reachable state;
which communication modules of the terminal
device or which services of a current communi-
cation module are in an reachable state;
which communication modules of the terminal
device or which objects of a current communi-
cation module are in an reachable state;
which communication modules of the terminal
device have or a current communication module
has no available uplink radio frequency;
which communication modules of the terminal
device have or a current communication module
has no available uplink radio frequency link;
which communication modules of the terminal
device have or a current communication module
has no available downlink radio frequency;
which communication modules of the terminal
device have or a current communication module
has no available downlink radio frequency link;
which communication modules of the terminal
device have or a current communication module
has no uplink radio frequency that can be used
for carrier aggregation CA or dual connectivity
DC;
which communication modules of the terminal
device have or a current communication module
has no uplink radio frequency link that can be
used for CA or DC;
which communication modules of the terminal
device have or a current communication module
has no downlink radio frequency that can be
used for CA or DC; and
which communication modules of the terminal
device have or a current communication module
has no downlink radio frequency link that can be
used for CA or DC.

3. The method according to claim 2, wherein in the un-
reachable state, a communication characteristic
comprises at least one of the following:
being unable to receive a downlink message from
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the network device; being unable to receive a paging
message from the network device; being unable to
initiate a service; being unable to respond to a paging
message from the network device; and being unable
to access the network device.

4. The method according to claim 2, wherein in the
reachable state, a communication characteristic
comprises at least one of the following:
being able to receive a downlink message from the
network device; being able to receive a paging mes-
sage from the network device; being able to initiate
a service; being able to respond to a paging message
from the network device; and being able to access
the network device.

5. The method according to claim 2, wherein the un-
reachable state comprises at least one of the follow-
ing:
a power saving mode; a discontinuous reception
DRX state; an extended DRX state; and a detach
state.

6. The method according to claim 1, wherein the re-
porting first information to a network device if a first
preset condition is satisfied comprises at least one
of the following:

if a first communication module is in a connected
state, reporting, by the first communication mod-
ule, the first information to the network device;
if a first communication module is in a connected
state and a second communication module will
enter the connected state, reporting, by the first
communication module, the first information to
the network device;
if a second communication module receives a
paging message from the network device, re-
porting, by the first communication module, the
first information to the network device;
if a second communication module receives a
paging message from the network device, re-
porting, by the second communication module,
the first information to the network device; and
before the first communication module initiates
a network connection, reporting, by the second
communication module, the first information to
the network device.

7. The method according to claim 1 or 6, wherein the
reporting first information to a network device com-
prises:

sending a radio resource control RRC message
to the network device, wherein the RRC mes-
sage carries the first information;
wherein the RRC message comprises at least
one of the following:

a user assistance message; a customized mes-
sage used to indicate that a user is unreachable;
a message Msg1 during random access; a mes-
sage Msg3 during random access; a message
Msg5 during random access; a response mes-
sage of an RRC release message; and a re-
sponse message of an RRC suspend message.

8. The method according to claim 1, wherein after the
reporting first information to a network device, the
method further comprises:
if a second preset condition is satisfied, performing
at least one of the following operations:
reporting second information to the network device;
and entering a preset communication procedure;
wherein the second preset condition represents that
the multiple communication modules have no com-
munication conflict or a communication conflict is
solved, and the second information represents infor-
mation for normal communication of the terminal de-
vice.

9. The method according to claim 8, wherein the sec-
ond information comprises at least one of the follow-
ing:

the terminal device is in a multi-communication
state or supports a multi-communication state,
and the multi-communication state represents
that there are communication connections be-
tween the multiple communication modules and
the network device;
the terminal device recovers a multi-communi-
cation mode, and the multiple communication
modules are allowed to communicate with the
network device in the multi-communication
mode;
a number of uplinks supported by the terminal
device;
a number of downlinks supported by the terminal
device;
a number of uplink radio frequencies of the ter-
minal device;
a number of uplink radio frequency links of the
terminal device;
a number of downlink radio frequencies of the
terminal device;
a number of downlink radio frequency links of
the terminal device;
a number of available uplink radio frequencies
of the terminal device;
a number of available uplink radio frequency
links of the terminal device;
a number of available downlink radio frequen-
cies of the terminal device;
a number of available downlink radio frequency
links of the terminal device;
priorities of the multiple communication mod-
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ules, wherein the priorities comprise at least one
of a priority order, a priority of a bearer service,
a priority of hardware sharing, and a priority of
resource occupation;
which communication modules of the terminal
device are or a current communication module
is in an unreachable state; which communica-
tion modules of the terminal device or which
services of a current communication module are
in an unreachable state;
which communication modules of the terminal
device or which objects of a current communi-
cation module are in an unreachable state;
which communication modules of the terminal
device are or a current communication module
is in an reachable state;
which communication modules of the terminal
device or which services of a current communi-
cation module are in an reachable state;
which communication modules of the terminal
device or which objects of a current communi-
cation module are in an reachable state;
which communication modules of the terminal
device have or a current communication module
has an available uplink radio frequency;
which communication modules of the terminal
device have or a current communication module
has an available uplink radio frequency link;
which communication modules of the terminal
device have or a current communication module
has an available downlink radio frequency;
which communication modules of the terminal
device have or a current communication module
has an available downlink radio frequency link;
which communication modules of the terminal
device have or a current communication module
has an uplink radio frequency that can be used
for CA or DC;
which communication modules of the terminal
device have or a current communication module
has an uplink radio frequency link that can be
used for CA or DC;
which communication modules of the terminal
device have or a current communication module
has an downlink radio frequency that can be
used for CA or DC; and
which communication modules of the terminal
device have or a current communication module
has a downlink radio frequency link that can be
used for CA or DC.

10. The method according to claim 8, wherein the sec-
ond preset condition comprises at least one of the
following:

one or more communication modules in the un-
reachable state switch to the reachable state;
a third communication module receives an RRC

release message, wherein the third communi-
cation module is one or more communication
modules in the connected state in the terminal
device;
the third communication module sends a first
request message to the network device, wherein
the first request message is used to request an
RRC release message from the network device;
the third communication module receives an
RRC suspend message;
the third communication module sends a second
request message to the network device, wherein
the second request message is used to request
an RRC suspend message from the network de-
vice; and
timing duration of a preset timer exceeds preset
duration.

11. The method according to claim 8, wherein the enter-
ing a preset communication process comprises at
least one of the following:

a target communication module initiates a track-
ing area update TAU to the network device,
wherein the target communication module is
one or more communication modules that switch
from the unreachable state to the reachable
state when the second preset condition is satis-
fied;
one or more communication modules of the ter-
minal device initiate TAU to the network device;
the target communication module enters the idle
state;
one or more communication modules of the ter-
minal device enter the idle state;
the target communication module enters an in-
active state;
one or more communication modules of the ter-
minal device enter the inactive state;
a state of the target communication module be-
fore the target communication module enters
the unreachable state;
a state of one or more communication modules
of the terminal device before the one or more
communication modules enter the unreachable
state;
the target communication module enters a pow-
er saving mode; and
one or more communication modules of the ter-
minal device enter the power saving mode.

12. The method according to claim 1, wherein
the terminal device comprises a preset timer, where-
in the preset timer is configured to control an un-
reachable state of a communication module.

13. The method according to claim 12, wherein the pre-
set timer starts timing when at least one of the fol-
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lowing conditions is satisfied:

the first information is reported to the network
device;
the network device receives the first information;
and
a preset moment after a first moment and a sec-
ond moment is reached, wherein the first infor-
mation is reported to the network device at the
first moment, and the network device receives
the first information at the second moment.

14. The method according to claim 12, wherein
when the preset timer times, one or more communi-
cation modules in the unreachable state in the ter-
minal device maintain the unreachable state.

15. The method according to claim 12, wherein
when timing duration of the preset timer exceeds
specified duration, one or more communication mod-
ules in the unreachable state in the terminal device
perform at least one of the following:
the one or more communication modules in the un-
reachable state switch to the reachable state; being
able to receive a downlink message from the network
device; being able to receive a paging message from
the network device; being able to initiate a service;
being able to respond to a paging message from the
network device; being able to access the network
device.

16. The method according to claim 12, wherein the pre-
set timer interrupts timing when at least one of the
following conditions is satisfied:

second information is sent to the network device;
the network device successfully receives the
second information; and
a preset moment after a third moment and a
fourth moment is reached, wherein the second
information is reported to the network device at
the third moment, and the network device re-
ceives the second information at the fourth mo-
ment.

17. An information receiving method, applied to a net-
work device, comprising:
receiving first information from a terminal device,
where the terminal device comprises multiple com-
munication modules, the first information is sent by
the terminal device when a first preset condition is
satisfied, the first preset condition represents that
the multiple communication modules have a com-
munication conflict, and the first information repre-
sents assistance information for assisting solving the
communication conflict.

18. The method according to claim 17, wherein the first

information comprises at least one of the following:

the terminal device is in a multi-communication
state or supports a multi-communication state,
and the multi-communication state represents
that there are communication connections be-
tween the multiple communication modules and
the network device;
the terminal device starts a multi-communica-
tion mode, and the multiple communication
modules are allowed to communicate with the
network device in the multi-communication
mode;
a number of uplinks supported by the terminal
device;
a number of downlinks supported by the terminal
device;
a number of uplink radio frequencies of the ter-
minal device;
a number of uplink radio frequency links of the
terminal device;
a number of downlink radio frequencies of the
terminal device;
a number of downlink radio frequency links of
the terminal device;
a number of available uplink radio frequencies
of the terminal device;
a number of available uplink radio frequency
links of the terminal device;
a number of available downlink radio frequen-
cies of the terminal device;
a number of available downlink radio frequency
links of the terminal device;
priorities of the multiple communication mod-
ules, wherein the priorities comprise at least one
of a priority order, a priority of a bearer service,
a priority of hardware sharing, and a priority of
resource occupation;
which communication modules of the terminal
device are or a current communication module
is in an unreachable state;
which communication modules of the terminal
device or which services of a current communi-
cation module are in an unreachable state;
which communication modules of the terminal
device or which objects of a current communi-
cation module are in an unreachable state;
which communication modules of the terminal
device are or a current communication module
is in an reachable state;
which communication modules of the terminal
device or which services of a current communi-
cation module are in an reachable state;
which communication modules of the terminal
device or which objects of a current communi-
cation module are in an reachable state;
which communication modules of the terminal
device have or a current communication module
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has no available uplink radio frequency;
which communication modules of the terminal
device have or a current communication module
has no available uplink radio frequency link;
which communication modules of the terminal
device have or a current communication module
has no available downlink radio frequency;
which communication modules of the terminal
device have or a current communication module
has no available downlink radio frequency link;
which communication modules of the terminal
device have or a current communication module
has no uplink radio frequency that can be used
for CA or DC;
which communication modules of the terminal
device have or a current communication module
has no uplink radio frequency link that can be
used for CA or DC;
which communication modules of the terminal
device have or a current communication module
has no downlink radio frequency that can be
used for CA or DC; and
which communication modules of the terminal
device have or a current communication module
has no downlink radio frequency link that can be
used for CA or DC.

19. The method according to claim 17, further compris-
ing:
performing first resource scheduling for the terminal
device based on the first information.

20. The method according to claim 17, further compris-
ing:
receiving second information from the terminal de-
vice, wherein the second information is sent by the
terminal device when a second preset condition is
met, the second preset condition represents that the
multiple communication modules have no commu-
nication conflict or a communication conflict is
solved, and the second information represents infor-
mation for normal communication of the terminal de-
vice.

21. The method according to claim 20, wherein the sec-
ond information comprises at least one of the follow-
ing:

the terminal device is in a multi-communication
state or supports a multi-communication state,
and the multi-communication state represents
that there are communication connections be-
tween the multiple communication modules and
the network device;
the terminal device recovers a multi-communi-
cation mode, and the multiple communication
modules are allowed to communicate with the
network device in the multi-communication

mode;
a number of uplinks supported by the terminal
device;
a number of downlinks supported by the terminal
device;
a number of uplink radio frequencies of the ter-
minal device;
a number of uplink radio frequency links of the
terminal device;
a number of downlink radio frequencies of the
terminal device;
a number of downlink radio frequency links of
the terminal device;
a number of available uplink radio frequencies
of the terminal device;
a number of available uplink radio frequency
links of the terminal device;
a number of available downlink radio frequen-
cies of the terminal device;
a number of available downlink radio frequency
links of the terminal device;
priorities of the multiple communication mod-
ules, wherein the priorities comprise at least one
of a priority order, a priority of a bearer service,
a priority of hardware sharing, and a priority of
resource occupation;
which communication modules of the terminal
device are or a current communication module
is in an unreachable state;
which communication modules of the terminal
device or which services of a current communi-
cation module are in an unreachable state;
which communication modules of the terminal
device or which objects of a current communi-
cation module are in an unreachable state;
which communication modules of the terminal
device are or a current communication module
is in an reachable state;
which communication modules of the terminal
device or which services of a current communi-
cation module are in an reachable state;
which communication modules of the terminal
device or which objects of a current communi-
cation module are in an reachable state;
which communication modules of the terminal
device have or a current communication module
has an available uplink radio frequency;
which communication modules of the terminal
device have or a current communication module
has an available uplink radio frequency link;
which communication modules of the terminal
device have or a current communication module
has an available downlink radio frequency;
which communication modules of the terminal
device have or a current communication module
has an available downlink radio frequency link;
which communication modules of the terminal
device have or a current communication module
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has an uplink radio frequency that can be used
for CA or DC;
which communication modules of the terminal
device have or a current communication module
has an uplink radio frequency link that can be
used for CA or DC;
which communication modules of the terminal
device have or a current communication module
has an downlink radio frequency that can be
used for CA or DC; and
which communication modules of the terminal
device have or a current communication module
has a downlink radio frequency link that can be
used for CA or DC.

22. The method according to claim 20, further compris-
ing:
performing second resource scheduling for the ter-
minal device based on the second information.

23. A terminal device, comprising:
a sending module, configured to: if a first preset con-
dition is satisfied, report first information to a network
device, wherein the first preset condition represents
that the multiple communication modules have a
communication conflict, and the first information rep-
resents assistance information for assisting solving
the communication conflict.

24. A network device, comprising:
a receiving module, configured to receive first infor-
mation from a terminal device, wherein the terminal
device comprises multiple communication modules,
the first information is sent by the terminal device
when a first preset condition is satisfied, the first pre-
set condition represents that the multiple communi-
cation modules have a communication conflict, and
the first information represents assistance informa-
tion for assisting solving the communication conflict.

25. A terminal device, comprising: a memory, a proces-
sor, and a computer program stored in the memory
and executable on the processor, wherein when the
computer program is executed by the processor, the
steps of the method according to any one of claims
1 to 16 are implemented.

26. A network device, comprising: a memory, a proces-
sor, and a computer program stored in the memory
and executable on the processor, where when the
computer program is executed by the processor,
steps of the method according to any one of claims
17 to 22 are implemented.

27. A computer-readable storage medium, wherein the
computer-readable storage medium stores a com-
puter program, and when the computer program is
executed by a processor, the steps of the method

according to any one of claims 1 to 16 are imple-
mented, or steps of the method according to any one
of claims 17 to 22 are implemented.
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