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(54) RESOURCE ALLOCATION METHOD AND APPARATUS

(57) The present invention discloses a resource al-
location method and apparatus. The method includes:
receiving, by a base station, a downlink signal interfer-
ence value that is sent by at least one UE associated
with the base station and capability information of the at
least one UE; determining, by the base station, a belong-
ing type of the at least one UE according to the downlink
signal interference value and the capability information;
determining a duplex mode of the at least one UE ac-
cording to the belonging type; and allocating, based on
the duplex mode, a resource to the at least one UE, and
sending the resource to the UE, so as to resolve a prob-
lem that resource utilization is reduced or relatively large
signaling overheads are caused because interference
suppression after network densification cannot dynami-
cally match a network change.
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Description

[0001] This application claims priority to Chinese Patent Application No. 201510623701.5, filed with the Chinese Patent
Office on September 25, 2015, and entitled "RESOURCE ALLOCATION METHOD AND APPARATUS", which is incor-
porated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to the field of communications technologies, and in particular, to a resource
allocation method and apparatus.

BACKGROUND

[0003] With continuous development of communications technologies, to increase a network capacity, miniaturization
and densification of access points of wireless networks become a development trend of the wireless networks. An ultra-
dense network (Ultra-dense network, UDN) enhances a UE throughput and a regional throughput of a system based
on user equipment (User equipment, UE) access with a distance as short as possible.
[0004] On one hand, network densification causes a large quantity of overlap areas on a network. A large quantity of
UEs are located in these overlap areas. In this case, interference of neighboring cells increases, there are more interfering
cells, and interference between neighboring cells is relatively serious. On the other hand, after network densification, a
network change becomes more dynamic, causing more complex interference management. Generally, interference
management may be performed based on a time domain, a frequency domain, a space domain, or the like. Interference
is avoided in an orthogonal manner in these domains. However, in this method for avoiding interference in an orthogonal
manner, a static orthogonal method cannot dynamically match a network change, reducing resource utilization. A dynamic
orthogonal method causes relatively large signaling overheads.
[0005] It can be learned from the foregoing that, in a general case, interference suppression after network densification
cannot dynamically match a network change, reducing resource utilization or causing relatively large signaling overheads.

SUMMARY

[0006] The present invention provides a resource allocation method and apparatus, so as to resolve a problem that
resource utilization is reduced or relatively large signaling overheads are caused because interference suppression after
network densification cannot dynamically match a network change.
[0007] According to a first aspect, a resource allocation method is provided and includes: obtaining, by a base station,
a downlink signal interference value that is sent by at least one UE associated with the base station and capability
information of the at least one UE; determining, by the base station, a belonging type of the at least one UE according
to the downlink signal interference value and the capability information; determining a duplex mode of the at least one
UE according to the belonging type; and allocating, based on the duplex mode, a resource to the at least one UE, and
sending the resource to the UE.
[0008] With reference to the first aspect, in a first possible implementation of the first aspect, the downlink signal
interference value is obtained by the UE according to a downlink signal value of a serving cell and a downlink interference
value of a neighboring cell of the serving cell that are obtained by means of measurement.
[0009] With reference to the first aspect, in a second possible implementation of the first aspect, the downlink signal
interference value is a signal-to-noise ratio (Signal to Interference plus Noise Ratio, SINR) of a downlink signal; and the
determining, by the base station, a belonging type of the at least one UE according to the downlink signal interference
value and the capability information includes: if the SINR is greater than or equal to a first specified threshold and the
capability information of the UE is that the UE can be associated with at least two base stations, determining that the
belonging type of the UE is multi-connection UE; or if the SINR is less than a first specified threshold and the capability
information of the UE is that the UE can be associated with only one base station, determining that the belonging type
of the UE is single-connection UE.
[0010] With reference to the first aspect or the second possible implementation of the first aspect, in a third possible
implementation of the first aspect, that if the SINR is less than a first specified threshold and the capability information
of the UE is that the UE can be associated with only one base station, determining that the belonging type of the UE is
single-connection UE includes: if the SINR is less than the first specified threshold, the SINR is greater than or equal to
a second specified threshold, and the capability information of the UE is that the UE can be associated with only one
base station, determining that the belonging type of the UE is a first type of single-connection UE; if the SINR is less
than the second specified threshold, the SINR is greater than or equal to a third specified threshold, and the capability
information of the UE is that the UE can be associated with only one base station, determining that the belonging type
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of the UE is a second type of single-connection UE; or if the SINR is less than the third specified threshold and the
capability information of the UE is that the UE can be associated with only one base station, determining that the belonging
type of the UE is a third type of single-connection UE, where the second specified threshold is greater than the third
specified threshold, and the second specified threshold is less than the first specified threshold.
[0011] With reference to the first aspect or the second possible implementation of the first aspect, in a fourth possible
implementation of the first aspect, the determining a duplex mode of the at least one UE according to the belonging type
includes: if the belonging type is multi-connection UE, determining that the duplex mode of the multi-connection UE is
frequency division duplex; or if the belonging type is single-connection UE, determining that the duplex mode of the
single-connection UE is time division duplex.
[0012] With reference to the first aspect or the fourth possible implementation of the first aspect, in a fifth possible
implementation of the first aspect, the allocating, based on the duplex mode, a resource to the at least one UE includes:
determining that a spectrum resource of the multi-connection UE is a multi-connection frequency band, and determining
bandwidth of the multi-connection frequency band according to the following manner:

where
[0013] BWmc is the bandwidth of the multi-connection frequency band, T is a resource required by all UEs associated
with the base station, BW is total bandwidth, and Ti,mc is a resource service required by multi-connection UE associated
with a base station i.
[0014] With reference to the first aspect or the fourth possible implementation of the first aspect, in a sixth possible
implementation of the first aspect, the allocating, based on the duplex mode, a resource to the at least one UE includes:
determining that a spectrum resource of the single-connection UE is a single-connection frequency band, and determining
bandwidth of the single-connection frequency band according to the following manner: 

where
[0015] BWsc is the bandwidth of the single-connection frequency band, BW is total bandwidth, and BWmc is bandwidth
of a multi-connection frequency band.
[0016] With reference to the first aspect or the fourth possible implementation of the first aspect, in a seventh possible
implementation of the first aspect, the time division duplex includes static time division duplex; and the allocating, based
on the duplex mode, a resource to the at least one UE includes: for a first type of single-connection UE, setting a priority
for the first type of single-connection UE to use a time domain resource of an almost blank subframe (Almost Blank
Subframe, ABS) to the highest; for a second type of single-connection UE, allocating, to the second type of single-
connection UE, a timeslot resource that is a first distance away from an uplink and downlink switching point; and for a
third type of single-connection UE, allocating, to the third type of single-connection UE, a timeslot resource that is a
second distance away from the uplink and downlink switching point, where the first distance is greater than the second
distance.
[0017] With reference to the first aspect or the fourth possible implementation of the first aspect, in an eighth possible
implementation of the first aspect, the time division duplex includes dynamic time division duplex; and the allocating,
based on the duplex mode, a resource to the at least one UE includes: for a first type of single-connection UE, setting
a priority for the first type of single-connection UE to use a time domain resource of an ABS to the highest, and setting,
to the highest, a priority for the first type of single-connection UE to use a timeslot resource that is a third distance away
from an uplink and downlink switching point; for a second type of single-connection UE, setting, to the highest, a priority
for the second type of single-connection UE to use a timeslot resource that is a fourth distance away from the uplink
and downlink switching point; and for a third type of single-connection UE, setting, to the highest, a priority for the third
type of single-connection UE to use a timeslot resource that is a fifth distance away from the uplink and downlink switching
point, where the third distance is greater than or equal to the fourth distance, and the fifth distance is less than the third
distance and is less than the fourth distance.
[0018] With reference to the first aspect or the fourth possible implementation of the first aspect, in a ninth possible
implementation of the first aspect, the allocating, based on the duplex mode, a resource to the at least one UE includes:
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obtaining, by the base station, a resource required by the single-connection UE for transmitting uplink data and transmitting
downlink data; and determining, according to the resource required for transmitting the uplink data and transmitting the
downlink data, a timeslot proportion for transmitting the uplink data and the downlink data.
[0019] With reference to the first aspect or the ninth possible implementation of the first aspect, in a tenth possible
implementation of the first aspect, the timeslot proportion for transmitting the uplink data and the downlink data is
determined according to the following manner: 

where
[0020] Sul2dl is the timeslot proportion, Ti,ul is a resource required by the single-connection UE associated with the
base station for transmitting the uplink data, and Ti,dl is a resource required by the single-connection UE associated with
the base station for transmitting the downlink data.
[0021] According to a second aspect, a resource allocation apparatus is provided and includes: a receiving module,
configured to receive a downlink signal interference value that is sent by at least one user equipment UE associated
with a base station and capability information of the at least one UE; a processing module, configured to: determine a
belonging type of the at least one UE according to the downlink signal interference value and the capability information,
determine a duplex mode of the at least one UE according to the belonging type, and allocate, based on the duplex
mode, a resource to the at least one UE; and a sending module, configured to send the resource to the UE.
[0022] With reference to the second aspect, in a first possible implementation of the second aspect, the downlink
signal interference value is obtained by the UE according to a downlink signal value of a serving cell and a downlink
interference value of a neighboring cell of the serving cell that are obtained by means of measurement.
[0023] With reference to the second aspect, in a second possible implementation of the first aspect, the downlink
signal interference value is a signal-to-noise ratio SINR of a downlink signal, and the processing module is configured
to: if the SINR is greater than or equal to a first specified threshold and the capability information of the UE is that the
UE can be associated with at least two base stations, determine that the belonging type of the UE is multi-connection
UE; or if the SINR is less than a first specified threshold and the capability information of the UE is that the UE can be
associated with only one base station, determine that the belonging type of the UE is single-connection UE.
[0024] With reference to the second aspect or the second possible implementation of the second aspect, in a third
possible implementation of the second aspect, the processing module is configured to: if the SINR is less than the first
specified threshold, the SINR is greater than or equal to a second specified threshold, and the capability information of
the UE is that the UE can be associated with only one base station, determine that the belonging type of the UE is a
first type of single-connection UE; if the SINR is less than a second specified threshold, the SINR is greater than or
equal to a third specified threshold, and the capability information of the UE is that the UE can be associated with only
one base station, determine that the belonging type of the UE is a second type of single-connection UE; or if the SINR
is less than a third specified threshold and the capability information of the UE is that the UE can be associated with
only one base station, determine that the belonging type of the UE is a third type of single-connection UE, where the
second specified threshold is greater than the third specified threshold, and the second specified threshold is less than
the first specified threshold.
[0025] With reference to the second aspect or the second possible implementation of the second aspect, in a fourth
possible implementation of the second aspect, the processing module is specifically configured to: if the belonging type
is multi-connection UE, determine that the duplex mode of the multi-connection UE is frequency division duplex; or if
the belonging type is single-connection UE, determine that the duplex mode of the single-connection UE is time division
duplex.
[0026] With reference to the second aspect or the fourth possible implementation of the second aspect, in a fifth
possible implementation of the second aspect, the processing module is specifically configured to: determine that a
spectrum resource of the multi-connection UE is a multi-connection frequency band, and determine bandwidth of the
multi-connection frequency band according to the following manner: 
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where
[0027] BWmc is the bandwidth of the multi-connection frequency band, T is a resource required by all UEs associated
with the base station, BW is total bandwidth, and Ti,mc is a resource service required by multi-connection UE associated
with a base station i.
[0028] With reference to the second aspect or the fourth possible implementation of the second aspect, in a sixth
possible implementation of the second aspect, the processing module is specifically configured to: determine that a
spectrum resource of the single-connection UE is a single-connection frequency band, and determine bandwidth of the
single-connection frequency band according to the following manner: 

where
[0029] BWsc is the bandwidth of the single-connection frequency band, BW is total bandwidth, and BWmc is bandwidth
of a multi-connection frequency band.
[0030] With reference to the second aspect or the fourth possible implementation of the second aspect, in a seventh
possible implementation of the second aspect, the time division duplex includes static time division duplex; and the
processing module is specifically configured to: for a first type of single-connection UE, set a priority for the first type of
single-connection UE to use a time domain resource of an almost blank subframe ABS to the highest; for a second type
of single-connection UE, allocate, to the second type of single-connection UE, a timeslot resource that is a first distance
away from an uplink and downlink switching point; and for a third type of single-connection UE, allocate, to the third type
of single-connection UE, a timeslot resource that is a second distance away from the uplink and downlink switching
point, where the first distance is greater than the second distance.
[0031] With reference to the second aspect or the fourth possible implementation of the second aspect, in an eighth
possible implementation of the second aspect, the time division duplex includes dynamic time division duplex; and the
processing module is specifically configured to: for a first type of single-connection UE, set a priority for the first type of
single-connection UE to use a time domain resource of an ABS to the highest, and set, to the highest, a priority for the
first type of single-connection UE to use a timeslot resource that is a third distance away from an uplink and downlink
switching point; for a second type of single-connection UE, set, to the highest, a priority for the second type of single-
connection UE to use a timeslot resource that is a fourth distance away from the uplink and downlink switching point;
and for a third type of single-connection UE, set, to the highest, a priority for the third type of single-connection UE to
use a timeslot resource that is a fifth distance away from the uplink and downlink switching point, where the third distance
is greater than or equal to the fourth distance, and the fifth distance is less than the third distance and is less than the
fourth distance.
[0032] With reference to the second aspect or the fourth possible implementation of the second aspect, in a ninth
possible implementation of the second aspect, the processing module is specifically configured to: obtain a resource
required by the single-connection UE for transmitting uplink data and transmitting downlink data; and determine, according
to the resource required for transmitting the uplink data and transmitting the downlink data, a timeslot proportion for
transmitting the uplink data and the downlink data.
[0033] With reference to the second aspect or the ninth possible implementation of the second aspect, in a tenth
possible implementation of the second aspect, the processing module is specifically configured to determine, according
to the following manner, the timeslot proportion for transmitting the uplink data and the downlink data: 

where
[0034] Sul2dl is the timeslot proportion, Ti,ul is a resource required by the single-connection UE associated with the
base station for transmitting the uplink data, and Ti,dl is a resource required by the single-connection UE associated with
the base station for transmitting the downlink data.
[0035] According to a third aspect, a base station is provided and includes: a receiver, configured to receive a downlink
signal interference value that is sent by at least one user equipment UE associated with the base station and capability
information of the at least one UE; a processor, configured to: determine a belonging type of the at least one UE according
to the downlink signal interference value and the capability information, determine a duplex mode of the at least one UE
according to the belonging type, and allocate, based on the duplex mode, a resource to the at least one UE; and a
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transmitter, configured to send the resource to the UE.
[0036] With reference to the third aspect, in a first possible implementation of the third aspect, the downlink signal
interference value is obtained by the UE according to a downlink signal value of a serving cell and a downlink interference
value of a neighboring cell of the serving cell that are obtained by means of measurement.
[0037] With reference to the third aspect, in a second possible implementation of the third aspect, the downlink signal
interference value is a signal-to-noise ratio SINR of a downlink signal, and the processor is specifically configured to: if
the SINR is greater than or equal to a first specified threshold and the capability information of the UE is that the UE can
be associated with at least two base stations, determine that the belonging type of the UE is multi-connection UE; or if
the SINR is less than a first specified threshold and the capability information of the UE is that the UE can be associated
with only one base station, determine that the belonging type of the UE is single-connection UE.
[0038] With reference to the third aspect or the second possible implementation of the third aspect, in a third possible
implementation of the third aspect, the processor is specifically configured to: if the SINR is less than the first specified
threshold, the SINR is greater than or equal to a second specified threshold, and the capability information of the UE is
that the UE can be associated with only one base station, determine that the belonging type of the UE is a first type of
single-connection UE; if the SINR is less than a second specified threshold, the SINR is greater than or equal to a third
specified threshold, and the capability information of the UE is that the UE can be associated with only one base station,
determine that the belonging type of the UE is a second type of single-connection UE; or if the SINR is less than a third
specified threshold and the capability information of the UE is that the UE can be associated with only one base station,
determine that the belonging type of the UE is a third type of single-connection UE, where the second specified threshold
is greater than the third specified threshold, and the second specified threshold is less than the first specified threshold.
[0039] With reference to the third aspect or the second possible implementation of the third aspect, in a fourth possible
implementation of the third aspect, the processor is specifically configured to: if the belonging type is multi-connection
UE, determine that the duplex mode of the multi-connection UE is frequency division duplex; or if the belonging type is
single-connection UE, determine that the duplex mode of the single-connection UE is time division duplex.
[0040] With reference to the third aspect or the fourth possible implementation of the third aspect, in a fifth possible
implementation of the third aspect, the processor is specifically configured to: determine that a spectrum resource of
the multi-connection UE is a multi-connection frequency band, and determine bandwidth of the multi-connection frequency
band according to the following manner:

where
[0041] BWmc is the bandwidth of the multi-connection frequency band, T is a resource required by all UEs associated
with the base station, BW is total bandwidth, and Ti,mc is a resource service required by multi-connection UE associated
with a base station i.
[0042] With reference to the third aspect or the fourth possible implementation of the third aspect, in a sixth possible
implementation 1 of the first aspect, the processor is specifically configured to: determine that a spectrum resource of
the single-connection UE is a single-connection frequency band, and determine bandwidth of the single-connection
frequency band according to the following manner: 

where
[0043] BWsc is the bandwidth of the single-connection frequency band, BW is total bandwidth, and BWmc is bandwidth
of a multi-connection frequency band.
[0044] With reference to the third aspect or the fourth possible implementation of the third aspect, in a seventh possible
implementation of the third aspect, the time division duplex includes static time division duplex; and the processor is
specifically configured to: for a first type of single-connection UE, set a priority for the first type of single-connection UE
to use a time domain resource of an almost blank subframe ABS to the highest; for a second type of single-connection
UE, allocate, to the second type of single-connection UE, a timeslot resource that is a first distance away from an uplink
and downlink switching point; and for a third type of single-connection UE, allocate, to the third type of single-connection
UE, a timeslot resource that is a second distance away from the uplink and downlink switching point, where the first
distance is greater than the second distance.
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[0045] With reference to the third aspect or the fourth possible implementation of the third aspect, in an eighth possible
implementation of the third aspect, the time division duplex includes dynamic time division duplex; and the processor is
specifically configured to: for a first type of single-connection UE, set a priority for the first type of single-connection UE
to use a time domain resource of an ABS to the highest, and set, to the highest, a priority for the first type of single-
connection UE to use a timeslot resource that is a third distance away from an uplink and downlink switching point; for
a second type of single-connection UE, set, to the highest, a priority for the second type of single-connection UE to use
a timeslot resource that is a fourth distance away from the uplink and downlink switching point; and for a third type of
single-connection UE, set, to the highest, a priority for the third type of single-connection UE to use a timeslot resource
that is a fifth distance away from the uplink and downlink switching point, where the third distance is greater than or
equal to the fourth distance, and the fifth distance is less than the third distance and is less than the fourth distance.
[0046] With reference to the third aspect or the fourth possible implementation of the third aspect, in a ninth possible
implementation of the third aspect, the processor is specifically configured to: obtain a resource required by the single-
connection UE for transmitting uplink data and transmitting downlink data; and determine, according to the resource
required for transmitting the uplink data and transmitting the downlink data, a timeslot proportion for transmitting the
uplink data and the downlink data.
[0047] With reference to the third aspect or the ninth possible implementation of the third aspect, in a tenth possible
implementation of the third aspect, the processor is specifically configured to determine, according to the following
manner, the timeslot proportion for transmitting the uplink data and the downlink data: 

where
[0048] Sul2dl is the timeslot proportion, Ti,ul is a resource required by the single-connection UE associated with the
base station for transmitting the uplink data, and Ti,dl is a resource required by the single-connection UE associated with
the base station for transmitting the downlink data.
[0049] According to the foregoing technical solutions, the base station determines, according to the downlink signal
interference value that is sent by the at least one UE associated with the base station, the belonging type of the UE;
determines the duplex mode of the at least one UE according to the belonging type; and allocates, based on the duplex
mode, the resource to the at least one UE. The UE is classified into different belonging types based on a degree of
interference on the UE, different resources are allocated according to different belonging types, and a spectrum and the
duplex mode are appropriately used. Therefore, interference suppression after network densification dynamically match-
es a network change, thereby improving resource utilization or reducing signaling overheads.

BRIEF DESCRIPTION OF DRAWINGS

[0050]

FIG. 1 is a schematic structural composition diagram of an ultra-dense access network according to an embodiment
of the present invention;
FIG. 2 is a flowchart of a resource allocation method according to an embodiment of the present invention;
FIG. 3 is a schematic diagram of a UE belonging type according to an embodiment of the present invention;
FIG. 4 is a schematic diagram of timeslots of an uplink and downlink switching point;
FIG. 5 is a schematic diagram of a specific processing procedure of allocating a resource to each type of UE in a
static time division duplex mode according to an embodiment of the present invention;
FIG. 6 is a schematic diagram of a specific processing procedure of allocating a resource to each type of UE in a
dynamic time division duplex mode according to an embodiment of the present invention;
FIG. 7 is a schematic structural composition diagram of a resource allocation apparatus according to an embodiment
of the present invention; and
FIG. 8 is a schematic structural composition diagram of a base station according to an embodiment of the present
invention.

DESCRIPTION OF EMBODIMENTS

[0051] With regard to a problem that resource utilization is reduced or relatively large signaling overheads are caused
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because interference suppression after network densification cannot dynamically match a network change in a general
case, in the technical solutions proposed in the embodiments of the present invention, a base station determines,
according to a downlink signal interference value that is sent by at least one UE associated with the base station and
capability information, a belonging type of the UE; determines a duplex mode of the at least one UE according to the
belonging type; and allocates, based on the duplex mode, a resource to the at least one UE. The UE is classified into
different belonging types based on a degree of interference on the UE, different resources are allocated according to
different belonging types, and a spectrum and the duplex mode are appropriately used. Therefore, interference sup-
pression after network densification dynamically matches a network change, thereby improving resource utilization or
reducing signaling overheads.
[0052] In the technical solutions proposed in the embodiments of the present invention, as shown in FIG. 1, in an ultra-
dense access network environment, access points of a wireless network are miniaturized and densified, and a large
quantity of overlap areas exist on the network, such as overlap parts in FIG. 1. UEs are located in these overlap areas.
In this way, interference of neighboring cells increases, and there are more interfering cells. In the ultra-dense access
network environment, base stations are included. UE accesses the network by using an associated base station. The
UE may be single-connection UE, or may be multi-connection UE.
[0053] With reference to the accompanying drawings, the following describes, in detail, main implementation principles
and specific implementations of the technical solutions of the embodiments of the present invention and beneficial effects
that can be achieved by the technical solutions.
[0054] An embodiment of the present invention proposes a resource allocation method. As shown in FIG. 2, a specific
processing procedure of the method is described as follows.
[0055] Step 11. UE obtains a downlink signal interference value, and sends the obtained downlink signal interference
value to an associated base station.
[0056] The downlink signal interference value is obtained by the UE according to a downlink signal value of a serving
cell and a downlink interference value of a neighboring cell of the serving cell that are obtained by means of measurement.
[0057] The downlink signal interference value includes a signal strength value obtained by measuring, by the UE, a
downlink signal of a serving cell in which the UE is currently located, and may further include a downlink interference
value obtained by measuring, by the UE, a downlink signal of a neighboring cell of the serving cell.
[0058] The UE measures a pilot signal of the serving cell in which the UE is currently located, to obtain the downlink
signal value. For example, the UE measures a channel status indication-reference signal (channel status indication-
reference signal, CSI-RS) and a reference signal receiving power (reference signal receiving power, RSRP) of the
serving cell, to obtain the downlink signal value.
[0059] That the UE measures a downlink signal of a neighboring cell of the serving cell, to obtain a downlink signal
interference value of the neighboring cell includes: measuring, by the UE, a sounding reference signal (sounding reference
signal, SRS) of UE in the neighboring cell; or performing, by the UE, measurement on an interference measurement
resource (interference measurement resource, IMR), to obtain the downlink signal interference value.
[0060] The UE determines a downlink channel status indication (channel status indication, CSI) according to the
downlink signal value and the interference value of the neighboring cell that are obtained by means of measurement.
[0061] After obtaining the downlink signal interference value, the UE may send, by using a measurement report, the
obtained downlink signal interference value to the associated base station.
[0062] Step 12. The UE reports capability information of the UE to the associated base station.
[0063] The capability information of the UE includes: whether the UE supports multi-connection UE, and a duplex
capability of the UE, whether the UE is UE supporting time division duplex, UE supporting frequency division duplex, or
UE supporting both time division duplex and frequency division duplex.
[0064] The UE may report the capability information of the UE once when the UE is being associated with the base
station; the UE may periodically report the capability information of the UE to the associated base station; or the UE
may report in real time the capability information of the UE to the associated base station.
[0065] No time sequence relationship is specified between step 11 and step 12. For ease of description, in the technical
solution proposed in this embodiment of the present invention, description is provided according to the foregoing time
sequence manner. In a specific implementation, step 12 may be performed first, and then step 11 is performed.
[0066] That the UE reports capability information of the UE to the associated base station may include the following
several manners:
[0067] In a first manner, a capability information notification message sent by the UE to the associated base station
includes the capability information of the UE.
[0068] In a second manner, the UE sends the capability information of the UE by using RRC dedicated signaling
between the UE and the associated base station.
[0069] For example, the UE reports the capability information of the UE to the associated base station by using an
RRC connection request message.
[0070] In a third manner, the UE reports the capability information of the UE by sending a measurement report to the
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associated base station.
[0071] In this manner, the measurement report sent by the UE includes the downlink signal interference value obtained
by the UE by means of measurement and the capability information of the UE.
[0072] Step 13. The base station receives a downlink signal interference value that is sent by at least one UE associated
with the base station, and the base station obtains capability information of the UE.
[0073] Step 14. The base station determines a belonging type of the at least one UE according to the downlink signal
interference value and the capability information.
[0074] The downlink signal interference value may be a signal-to-noise ratio (Singal Interference and Noise Ratio,
SINR) of a downlink signal.
[0075] In the technical solution proposed in embodiment 1 of the present invention, as shown in FIG. 3, the base
station determines the belonging type of the associated UE according to the signal-to-noise ratio of the downlink signal.
That is, the base station classifies associated UEs into different clusters. Each cluster is a belonging type.
[0076] The belonging type may include two types. One is multi-connection UE, and the other is single-connection UE.

A first belonging type: multi-connection UE

[0077] If the SINR is greater than or equal to a first specified threshold and the capability information of the UE is that
the UE can be associated with at least two base stations, it is determined that the belonging type of the UE is multi-
connection UE.
[0078] In the foregoing first belonging type, if capability information of UE is that the UE is multi-connection UE that
can be associated with more than two base stations and an SINR reported by the UE is greater than or equal to the first
specified threshold, it is determined that a belonging type of the UE is multi-connection UE.

A second belonging type: single-connection UE

[0079] If the SINR is less than a first specified threshold and the capability information of the UE is that the UE can
be associated with only one base station, it is determined that the belonging type of the UE is single-connection UE.
[0080] In the foregoing second belonging type, if capability information of UE is that the UE is single-connection UE
that can be associated with only one base station and an SINR reported by the UE is less than the first specified threshold,
it is determined that a belonging type of the UE is single-connection UE.
[0081] In the technical solution proposed in Embodiment 1 of the present invention, UEs associated with the base
station are classified into two different belonging types: multi-connection UEs and single-connection UEs. When a type
that is of the foregoing two belonging types and to which UE belongs is being determined, reference is made to capability
information reported by the UE, and reference is also made to a downlink signal interference value reported by the UE.
In this way, a belonging type of UE may be more accurately determined, so as to reduce interference between cells on
an ultra-dense network.
[0082] In the technical solution proposed in this embodiment of the present invention, for the belonging type: single-
connection UE, the base station further classifies the single-connection UE into different types. As shown in FIG. 3,
details are as follows:
[0083] A: If the SINR is less than the first specified threshold, the SINR is greater than or equal to a second specified
threshold, and the capability information of the UE is that the UE can be associated with only one base station, it is
determined that the belonging type of the UE is a first type of single-connection UE.
[0084] For example, for connected-state UE, if capability information of UE associated with the base station is that
the UE is single-connection UE that can be associated with only one base station, an SINR reported by the UE associated
with the base station is less than the first specified threshold, and the SINR reported by the UE associated with the base
station is greater than or equal to the second specified threshold, it is determined that a belonging type of the UE
associated with the base station is the first type of single-connection UE.
[0085] B: If the SINR is less than the second specified threshold, the SINR is greater than or equal to a third specified
threshold, and the capability information of the UE is that the UE can be associated with only one base station, it is
determined that the belonging type of the UE is a second type of single-connection UE.
[0086] For example, for connected-state UE, if capability information reported by UE associated with the base station
is that the UE is single-connection UE that can be associated with only one base station, an SINR reported by the UE
associated with the base station is less than the second specified threshold, and the SINR reported by the UE associated
with the base station is greater than or equal to the third specified threshold, it is determined that a belonging type of
the UE associated with the base station is the second type of single-connection UE.
[0087] C: If the SINR is less than the third specified threshold and the capability information of the UE is that the UE
can be associated with only one base station, it is determined that the belonging type of the UE is a third type of single-
connection UE.
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[0088] For example, for connected-state UE, if capability information of UE associated with the base station is that
the UE is single-connection UE that can be associated with only one base station, and an SINR reported by the UE
associated with the base station is less than the third specified threshold, it is determined that a belonging type of the
UE associated with the base station is the third type of single-connection UE.
[0089] The second specified threshold is greater than the third specified threshold, and the second specified threshold
is less than the first specified threshold.
[0090] In the technical solution proposed in this embodiment of the present invention, for the belonging type: single-
connection UE, the single-connection UE is further classified into different types of single-connection UEs. However, in
the technical solution provided in this embodiment of the present invention, classification of three different types of single-
connection UEs is used as an example for detailed description. In a specific implementation process, more detailed
classification may be further performed on single-connection UE according to different specified thresholds. For example,
four different types of single-connection UEs or five different types of single-connection UEs may be obtained by means
of classification.
[0091] For the belonging type: multi-connection UE, detailed classification may be further performed. Specifically,
differentiation may be performed by setting different thresholds. Details are not described herein.
[0092] In the technical solution proposed in this embodiment of the present invention, the specified thresholds may
be determined by means of machine learning, or may be preset. In an execution process, the specified thresholds may
also be modified and dynamically changed according to a specific implementation.
[0093] Step 15. The base station determines a duplex mode of the at least one UE according to the belonging type.
[0094] In the technical solution proposed in this embodiment of the present invention, if the belonging type is multi-
connection UE, it is determined that a duplex mode of the multi-connection UE is frequency division duplex; or if the
belonging type is single-connection UE, it is determined that a duplex mode of the single-connection UE is time division
duplex.
[0095] Step 16. The base station allocates, based on the duplex mode, a resource to UE of each belonging type.
[0096] For UEs of different belonging types (that is, multi-connection UE and single-connection UE), the base station
allocates different resources, including the following steps.
[0097] A: Determine that a spectrum resource of the multi-connection UE is a multi-connection frequency band, and
determine bandwidth of the multi-connection frequency band according to the following formula 1: 

[0098] BWmc is the bandwidth of the multi-connection frequency band, T is a resource required by all UEs associated
with the base station, BW is total bandwidth, and Ti,mc is a resource service required by multi-connection UE associated
with a base station i.
[0099] The multi-connection UE communicates with the base station in the frequency division duplex mode by using
the multi-connection frequency band. In the technical solution proposed in this embodiment of the present invention, a
belonging type is multi-connection UE. Terminal UE of this belonging type is UE that is subject to relatively strong
interference, that is, the UE belongs to strong-interference UE. Therefore, the multi-connection UE communicates with
the base station in a frequency division duplex mode, thereby avoiding cross timeslot interference among neighboring
cells.
[0100] A frequency division duplex parameter is mainly bandwidth used for transmitting uplink and downlink signals.
The bandwidth may be dynamically determined according to statistics of a service requirement proportion of the multi-
connection UE.
[0101] A1: The base station collects statistics on a service requirement (such as a data rate requirement) of the multi-
connection UE, and sends the statistics to another base station.
[0102] For example, the base station collects statistics on the service requirement of the multi-connection UE, and
interacts with the another base station by using an interface between the base stations, such as an X2 interface.
[0103] A2: The base station collects statistics on a service requirement (such as a data rate requirement) of the multi-
connection UE, and reports the statistics to a controller.
[0104] B: Determine that a spectrum resource of the single-connection UE is a single-connection frequency band, and
determine bandwidth of the single-connection frequency band according to the following formula 2: 



EP 3 346 788 A1

11

5

10

15

20

25

30

35

40

45

50

55

[0105] BWsc is the bandwidth of the single-connection frequency band, BW is total bandwidth, and BWmc is bandwidth
of a multi-connection frequency band.
[0106] The single-connection UE communicates with the base station in the time division duplex mode by using the
single-connection bandwidth. A time division duplex parameter is mainly an uplink and downlink timeslot proportion. The
proportion may be dynamically determined according to statistics of uplink and downlink service requirements of the
single-connection UE.
[0107] The base station obtains a resource required by the single-connection UE for transmitting uplink data and
transmitting downlink data; and determines, according to the resource required for transmitting the uplink data and
transmitting the downlink data, a timeslot proportion for transmitting the uplink data and the downlink data.
[0108] The timeslot proportion for transmitting the uplink data and the downlink data may be determined according to
the following formula 3: 

[0109] Sul2dl is the timeslot proportion, Ti,ul is a resource required by the single-connection UE associated with the
base station for transmitting the uplink data, and Ti,dl is a resource required by the single-connection UE associated with
the base station for transmitting the downlink data.
[0110] In step B, time division duplex includes static time division duplex and dynamic time division duplex. Based on
different time division duplex modes, a resource may be allocated to UE of each belonging type. In a static time division
duplex mode, the following manners are included.
[0111] B1: For a first type of single-connection UE, preferentially allocate a time domain resource of an almost blank
subframe (almost blank subframe, ABS) for the first type of single-connection UE.
[0112] In the foregoing manner B 1, a priority for the first type of single-connection UE to use the time domain resource
of the ABS is set to the highest.
[0113] On an ultra-dense network, the priority for the first type of single-connection UE to use the time domain resource
of the ABS is set to the highest. When the first type of single-connection UE performs service transmission, interference
caused by another type of UE on the first type of single-connection UE is relatively well avoided, thereby ensuring service
transmission quality of the first type of single-connection UE and dynamically matching a network change.
[0114] B2: For a second type of single-connection UE, allocate, to the second type of single-connection UE, a timeslot
resource that is a first distance away from an uplink and downlink switching point.
[0115] The timeslot resource includes an uplink timeslot and a downlink timeslot. As shown in FIG. 4, it is assumed
that there are a total of eight timeslots, including three uplink timeslots marked as 1 to 3 and five downlink timeslots
marked as 4 to 8. A timeslot of an uplink and downlink switching point is between a third timeslot and a fourth timeslot.
[0116] B3: For a third type of single-connection UE, allocate, to the third type of single-connection UE, a timeslot
resource that is a second distance away from the uplink and downlink switching point.
[0117] In the foregoing timeslot resource allocation process, the first distance is greater than the second distance.
That is, the timeslot resource that is the first distance away from the uplink and downlink switching point is preferentially
allocated to the second type of single-connection UE, thereby preferentially allocating, to the second type of single-
connection UE, the timeslot resource that is far away from the uplink and downlink switching point. The timeslot resource
that is the second distance away from the uplink and downlink switching point is preferentially allocated to the third type
of single-connection UE, thereby preferentially allocating, to the third type of single-connection UE, the timeslot resource
that is close to the uplink and downlink switching point.
[0118] Specifically, as shown in FIG. 5, in the static time division duplex mode, a specific processing procedure in
which the base station allocates a resource to each type of UE is as follows.
[0119] Step 41. Determine whether a type of UE is a first type of single-connection UE; and if a determining result is
yes, perform step 42, or if a determining result is no, perform step 43.
[0120] Step 42. Set a priority for the first type of single-connection UE to use a time domain resource of an ABS to
the highest.
[0121] Step 43. Determine whether the type of the UE is a second type of single-connection UE; and if a determining
result is yes, perform step 44, or if a determining result is no, perform step 45.
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[0122] Step 44. Preferentially allocate, to the second type of single-connection UE, a timeslot resource that is far away
from an uplink and downlink switching point.
[0123] Step 45. Determine whether the type of the UE is a third type of single-connection UE; and if a determining
result is yes, perform step 46, or if a determining result is no, processing ends.
[0124] Step 46. Preferentially allocate, to the third type of single-connection UE, a timeslot resource that is close to
an uplink and downlink switching point.
[0125] In the technical solution proposed in this embodiment of the present invention, in a static time division duplex
mode, during allocation of a resource for each type of UE, a timeslot resource is dynamically allocated according to a
distance from an uplink and downlink switching point. Timeslot resources with different distances from the uplink and
downlink switching point are allocated to different types of UEs. For a first type of single-connection UE, the first type of
single-connection UE includes UE that is subject to the strongest interference from a neighboring cell, but does not
support multi-connection UE, and includes UE that is subject to the second strongest interference from a neighboring
cell. On an ultra-dense network, a timeslot resource used by the first type of single-connection UE is limited. Therefore,
in the technical solution proposed in this embodiment of the present invention, for the first type of single-connection UE,
a time domain resource of an ABS is preferentially used. That is, a priority for the first type of single-connection UE to
use the time domain resource of the ABS is the highest.
[0126] In a dynamic time division duplex mode, that a base station allocates, based on a duplex mode, a resource to
UE of each belonging type includes the following manners.
[0127] C1: For a first type of single-connection UE, set a priority for the first type of single-connection UE to use a time
domain resource of an ABS to the highest, and set, to the highest, a priority for the first type of single-connection UE to
use a timeslot resource that is a third distance away from an uplink and downlink switching point.
[0128] C2: For a second type of single-connection UE, set, to the highest, a priority for the second type of single-
connection UE to use a timeslot resource that is a fourth distance away from the uplink and downlink switching point.
[0129] C3: For a third type of single-connection UE, set, to the highest, a priority for the third type of single-connection
UE to use a timeslot resource that is a fifth distance away from the uplink and downlink switching point.
[0130] In the foregoing process of dynamically allocating the timeslot resources for the three types of single-connection
UEs, during setting of the third distance, the fourth distance, and the fifth distance, the third distance may be equal to
the fourth distance, and both the third distance and the fourth distance may be greater than the fifth distance. Alternatively,
the third distance may be greater than the fourth distance, and the fourth distance may be equal to the fifth distance.
For example, the third distance is equal to the fourth distance, and the third distance is greater than the fifth distance;
or the third distance is greater than or equal to the fourth distance, and the fifth distance is less than the third distance
and is less than the fourth distance.
[0131] For example, for the first type of single-connection UE, the time domain resource of the ABS is preferentially
allocated to the first type of single-connection UE, and the first type of single-connection UE preferentially uses a timeslot
resource that is far away from the uplink and downlink switching point. For the second type of single-connection UE, a
timeslot resource that is far away from the uplink and downlink switching point is allocated to the second type of single-
connection UE. In this implementation, a priority for the second type of single-connection UE to be allocated with a
timeslot resource that is far away from the uplink and downlink switching point is lower than a priority for the first type
of single-connection UE to be allocated with a timeslot resource that is far away from the uplink and downlink switching
point.
[0132] For the third type of single-connection UE, a timeslot resource that is close to the uplink and downlink switching
point is allocated to the third type of single-connection UE.
[0133] Specifically, as shown in FIG. 6, in the dynamic time division duplex mode, a specific processing procedure in
which the base station allocates a resource to each type of UE is as follows.
[0134] Step 51. Determine whether a type of UE is a first type of single-connection UE; and if a determining result is
yes, perform step 52, or if a determining result is no, perform step 53.
[0135] Step 52. Set a priority for the first type of single-connection UE to use a time domain resource of an ABS to
the highest, and the first type of single-connection UE preferentially uses a timeslot resource that is far away from an
uplink and downlink switching point.
[0136] Step 53. Determine whether the type of the UE is a second type of single-connection UE; and if a determining
result is yes, perform step 54, or if a determining result is no, perform step 55.
[0137] Step 54. Preferentially allocate, to the second type of single-connection UE, a timeslot resource that is far away
from an uplink and downlink switching point.
[0138] Step 55. Determine whether the type of the UE is a third type of single-connection UE; and if a determining
result is yes, perform step 56, or if a determining result is no, processing ends.
[0139] Step 56. Preferentially allocate, to the third type of single-connection UE, a timeslot resource that is close to
an uplink and downlink switching point.
[0140] Step 17. The base station sends, to the UE, the resource allocated to the UE of each belonging type, so that
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the UE performs communication according to the allocated resource.
[0141] In the technical solution proposed in this embodiment of the present invention, during allocation of a timeslot
resource for UE in a dynamic time division duplex mode, a difference between the dynamic time division duplex mode
and a static time division duplex mode lies in that uplink and downlink cross timeslot interference is generated between
neighboring cells in the dynamic time division duplex mode, and a first type of single-connection UE includes UE that is
subject to the strongest interference from a neighboring cell, but does not support multi-connection UE, and further
includes UE that is subject to the second strongest interference from a neighboring cell. Therefore, in this mode, although
a priority for the UE to use a time domain resource of an ABS is set to the highest, that is, the UE preferentially uses
the time domain resource of the ABS, the UE also needs to preferentially use a timeslot resource that is far away from
an uplink and downlink switching point. In this way, interference between cells can be relatively well reduced.
[0142] An embodiment of the present invention proposes a resource allocation apparatus 600, configured to determine
a belonging type of UE and allocate a resource to the UE according to the belonging type. The resource allocation
apparatus 600 may be a base station, or may be integrated to a base station as a function module. As shown in FIG. 7,
the resource allocation apparatus 600 specifically includes a receiving module 601, a processing module 602, and a
sending module 603.
[0143] The receiving module 601 is configured to receive a downlink signal interference value that is sent by at least
one user equipment UE associated with the base station and capability information of the at least one UE.
[0144] Specifically, the downlink signal interference value is obtained by the UE according to a downlink signal value
of a serving cell and a downlink interference value of a neighboring cell of the serving cell that are obtained by means
of measurement.
[0145] The processing module 602 is configured to: determine a belonging type of the at least one UE according to
the downlink signal interference value and the capability information of the UE; determine a duplex mode of the at least
one UE according to the belonging type; and allocate, based on the duplex mode, a resource to the at least one UE. As
an example, for a specific process of determining, by the processing module 602, the belonging type of the UE according
to the downlink signal interference value and the capability information of the UE, reference may be made to related
descriptions in step 14 shown in FIG. 2; for a specific process of determining, by the processing module 602, the duplex
mode of the UE according to the belonging type of the UE, reference may be made to related descriptions in step 15
shown in FIG. 2; for a specific process of allocating, based on the duplex mode by the processing module 602, the
resource to the UE, reference may be made to descriptions in related parts of step 16 shown in FIG. 2. Details are not
described herein.
[0146] The sending module 603 is configured to send the allocated resource to the UE, so that the UE performs
communication according to the allocated resource.
[0147] FIG. 6 shows a simplified schematic diagram of a possible design structure of the resource allocation apparatus
600 provided in the foregoing embodiment. The receiving module 601 is configured to execute, for the resource allocation
apparatus, step 13 shown in FIG. 2, that is, the base station obtains the downlink signal interference value that is sent
by the at least one UE associated with the base station, and the base station obtains the capability information of the
UE. The processing module 602 is configured to execute, for the resource configuration apparatus 600, steps 14, 15,
and 16 shown in FIG. 2 and specific processes in steps 14, 15, and 16, that is, determining the belonging type of the at
least one UE according to the downlink signal interference value and the capability information; determining the duplex
mode of the at least one UE according to the belonging type; and allocating, based on the duplex mode, the resource
to the at least one UE.
[0148] The sending module 603 is configured to execute,for the resource configuration apparatus 600, step 17 shown
in FIG. 2, that is, configured to send the resource to the UE.
[0149] FIG. 8 shows a simplified schematic diagram of a possible design structure of the base station provided in the
foregoing embodiment. The base station may include a memory 701, a transmitter 702, a processor 703, a bus 704,
and a receiver 705. The memory 701, the transmitter 702, the processor 703, and the receiver 705 perform communication
and are connected by using the bus 704.
[0150] The memory 701 may be a read only memory (Read Only Memory, ROM), a static storage device, a dynamic
storage device, or a random access memory (Random Access Memory, RAM). The memory 701 may store an operating
system and another application program. When the technical solution provided in this embodiment of the present invention
is implemented by using software or firmware, program code used to implement the technical solution provided in this
embodiment of the present invention is stored in the memory 701 and is executed by the processor 703.
[0151] The transmitter 702 and the receiver 705 are used for communication between the apparatus and another
device or a communications network (for example, but not limited to the Ethernet, a radio access network (Radio Access
Network, RAN), or a wireless local area network (Wireless Local Area Network, WLAN)).
[0152] The processor 703 may be a general-purpose central processing unit (Central Processing Unit, CPU), a mi-
croprocessor, an application-specific integrated circuit (Application Specific Integrated Circuit, ASIC), or one or more
integrated circuits configured to execute related programs to implement the technical solution provided in this embodiment



EP 3 346 788 A1

14

5

10

15

20

25

30

35

40

45

50

55

of the present invention. The processor 703 may also be a network processor (English: network processor, NP for short),
a combination of a CPU and an NP, or a combination of an NP and a hardware chip.
[0153] It should be noted that, although hardware shown in FIG. 8 indicates only the memory 701, the transmitter 702,
the receiver 705, the processor 703, and the bus 704, in a specific implementation process, a person skilled in the art
should understand that, the base station further includes other components required for implementing normal operating.
In addition, according to a specific requirement, a person skilled in the art should understand that, the base station may
further include hardware components for implementing other functions.
[0154] As an example, the receiver 705 is configured to execute, for the base station, step 13 shown in FIG. 2, that
is, receiving the downlink signal interference value that is sent by the at least one user equipment UE associated with
the base station and the capability information of the at least one UE.
[0155] The processor 703 is coupled with the memory 701, the transmitter 702, and the receiver 705, and is configured
to execute, for the base station, steps 14, 15, and 16 shown in FIG. 2 and specific processes in steps 14, 15, and 16,
that is, determining the belonging type of the at least one UE according to the downlink signal interference value and
the capability information; determining the duplex mode of the at least one UE according to the belonging type; and
allocating, based on the duplex mode, the resource to the at least one UE.
[0156] The transmitter 702 is configured to execute, for the base station in executing step 17 shown in FIG. 2, that is,
configured to send the resource to the UE.
[0157] A person skilled in the art should understand that the embodiments of the present invention may be provided
as a method, an apparatus (device), or a computer program product. Therefore, the present invention may use a form
of hardware only embodiments, software only embodiments, or embodiments with a combination of software and hard-
ware. Moreover, the present invention may use a form of a computer program product that is implemented on one or
more computer-usable storage media (including but not limited to a disk memory, a CD-ROM, an optical memory, and
the like) that include computer-usable program code.
[0158] The present invention is described with reference to the flowcharts and/or block diagrams of the method, the
apparatus (device), and the computer program product according to the embodiments of the present invention. It should
be understood that computer program instructions may be used to implement each process and/or each block in the
flowcharts and/or the block diagrams and a combination of a process and/or a block in the flowcharts and/or the block
diagrams. These computer program instructions may be provided for a general-purpose computer, a dedicated computer,
an embedded processor, or a processor of any other programmable data processing device to generate a machine, so
that the instructions executed by a computer or a processor of any other programmable data processing device generate
an apparatus for implementing a specific function in one or more processes in the flowcharts and/or in one or more
blocks in the block diagrams.
[0159] These computer program instructions may also be stored in a computer readable memory that can instruct the
computer or any other programmable data processing device to work in a specific manner, so that the instructions stored
in the computer readable memory generate an artifact that includes an instruction apparatus. The instruction apparatus
implements a specific function in one or more processes in the flowcharts and/or in one or more blocks in the block
diagrams.
[0160] These computer program instructions may also be loaded onto a computer or another programmable data
processing device, so that a series of operations and steps are performed on the computer or the another programmable
device, thereby generating computer-implemented processing. Therefore, the instructions executed on the computer or
the another programmable device provide steps for implementing a specific function in one or more processes in the
flowcharts and/or in one or more blocks in the block diagrams.
[0161] Although some preferred embodiments of the present invention have been described, persons skilled in the
art can make changes and modifications to these embodiments once they learn the basic inventive concept. Therefore,
the following claims are intended to be construed as to cover the preferred embodiments and all changes and modifications
falling within the scope of the present invention.
[0162] Obviously, a person skilled in the art can make various modifications and variations to the present invention
without departing from the spirit and scope of the present invention. The present invention is intended to cover these
modifications and variations provided that they fall within the scope of protection defined by the following claims and
their equivalent technologies.

Claims

1. A resource allocation method, comprising:

receiving, by a base station, a downlink signal interference value that is sent by at least one user equipment
(User Equipment, UE) associated with the base station and capability information of the at least one UE;
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determining, by the base station, a belonging type of the at least one UE according to the downlink signal
interference value and the capability information;
determining a duplex mode of the at least one UE according to the belonging type; and
allocating, based on the duplex mode, a resource to the at least one UE, and sending the resource to the UE.

2. The method according to claim 1, wherein the downlink signal interference value is obtained by the UE according
to a downlink signal value of a serving cell and a downlink interference value of a neighboring cell of the serving
cell that are obtained by means of measurement.

3. The method according to claim 1, wherein the downlink signal interference value is a signal-to-noise ratio (Signal
to Interference plus Noise Ratio, SINR) of a downlink signal; and the determining, by the base station, a belonging
type of the at least one UE according to the downlink signal interference value and the capability information com-
prises:
if the SINR is greater than or equal to a first specified threshold and the capability information of the UE is that the
UE can be associated with at least two base stations, determining that the belonging type of the UE is multi-connection
UE; or if the SINR is less than a first specified threshold and the capability information of the UE is that the UE can
be associated with only one base station, determining that the belonging type of the UE is single-connection UE.

4. The method according to claim 3, wherein that if the SINR is less than a first specified threshold and the capability
information of the UE is that the UE can be associated with only one base station, determining that the belonging
type of the UE is single-connection UE comprises:

if the SINR is less than the first specified threshold, the SINR is greater than or equal to a second specified
threshold, and the capability information of the UE is that the UE can be associated with only one base station,
determining that the belonging type of the UE is a first type of single-connection UE;
if the SINR is less than a second specified threshold, the SINR is greater than or equal to a third specified
threshold, and the capability information of the UE is that the UE can be associated with only one base station,
determining that the belonging type of the UE is a second type of single-connection UE; or
if the SINR is less than a third specified threshold and the capability information of the UE is that the UE can
be associated with only one base station, determining that the belonging type of the UE is a third type of single-
connection UE, wherein
the second specified threshold is greater than the third specified threshold, and the second specified threshold
is less than the first specified threshold.

5. The method according to claim 3, wherein the determining a duplex mode of the at least one UE according to the
belonging type comprises:
if the belonging type is multi-connection UE, determining that the duplex mode of the multi-connection UE is frequency
division duplex; or if the belonging type is single-connection UE, determining that the duplex mode of the single-
connection UE is time division duplex.

6. The method according to claim 5, wherein the allocating, based on the duplex mode, a resource to the at least one
UE comprises:

determining that a spectrum resource of the multi-connection UE is a multi-connection frequency band, and
determining bandwidth of the multi-connection frequency band according to the following manner: 

wherein
BWmc is the bandwidth of the multi-connection frequency band, T is a resource required by all UEs associated
with the base station, BW is total bandwidth, and Ti,mc is a resource service required by multi-connection UE
associated with a base station i.

7. The method according to claim 5, wherein the allocating, based on the duplex mode, a resource to the at least one
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UE comprises:

determining that a spectrum resource of the single-connection UE is a single-connection frequency band, and
determining bandwidth of the single-connection frequency band according to the following manner: 

wherein
BWsc is the bandwidth of the single-connection frequency band, BW is total bandwidth, and BWmc is bandwidth
of a multi-connection frequency band.

8. The method according to claim 5, wherein the time division duplex comprises static time division duplex; and
the allocating, based on the duplex mode, a resource to the at least one UE comprises:

for a first type of single-connection UE, setting a priority for the first type of single-connection UE to use a time
domain resource of an almost blank subframe (Almost Blank Subframe, ABS) to the highest;
for a second type of single-connection UE, allocating, to the second type of single-connection UE, a timeslot
resource that is a first distance away from an uplink and downlink switching point; and
for a third type of single-connection UE, allocating, to the third type of single-connection UE, a timeslot resource
that is a second distance away from the uplink and downlink switching point, wherein
the first distance is greater than the second distance.

9. The method according to claim 5, wherein the time division duplex comprises dynamic time division duplex; and
the allocating, based on the duplex mode, a resource to the at least one UE comprises:

for a first type of single-connection UE, setting a priority for the first type of single-connection UE to use a time
domain resource of an ABS to the highest, and setting, to the highest, a priority for the first type of single-
connection UE to use a timeslot resource that is a third distance away from an uplink and downlink switching point;
for a second type of single-connection UE, setting, to the highest, a priority for the second type of single-
connection UE to use a timeslot resource that is a fourth distance away from the uplink and downlink switching
point; and
for a third type of single-connection UE, setting, to the highest, a priority for the third type of single-connection
UE to use a timeslot resource that is a fifth distance away from the uplink and downlink switching point, wherein
the third distance is greater than or equal to the fourth distance, and the fifth distance is less than the third
distance and is less than the fourth distance.

10. The method according to claim 5, wherein the allocating, based on the duplex mode, a resource to the at least one
UE comprises:

obtaining, by the base station, a resource required by the single-connection UE for transmitting uplink data and
transmitting downlink data; and
determining, according to the resource required for transmitting the uplink data and transmitting the downlink
data, a timeslot proportion for transmitting the uplink data and the downlink data.

11. The method according to claim 10, wherein the timeslot proportion for transmitting the uplink data and the downlink
data is determined according to the following manner: 

wherein Sul2dl is the timeslot proportion, Ti,ul is a resource required by the single-connection UE associated with the
base station for transmitting the uplink data, and Ti,dl is a resource required by the single-connection UE associated
with the base station for transmitting the downlink data.
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12. A resource allocation apparatus, comprising:

a receiving module, configured to receive a downlink signal interference value that is sent by at least one user
equipment (User Equipment, UE) associated with a base station and capability information of the at least one UE;
a processing module, configured to: determine a belonging type of the at least one UE according to the downlink
signal interference value and the capability information; determine a duplex mode of the at least one UE according
to the belonging type; and allocate, based on the duplex mode, a resource to the at least one UE; and
a sending module, configured to send the resource to the UE.

13. The apparatus according to claim 12, wherein the downlink signal interference value is obtained by the UE according
to a downlink signal value of a serving cell and a downlink interference value of a neighboring cell of the serving
cell that are obtained by means of measurement.

14. The apparatus according to claim 12, wherein the downlink signal interference value is a signal-to-noise ratio (Signal
to Interference plus Noise Ratio, SINR) of a downlink signal; and
the processing module is specifically configured to: if the SINR is greater than or equal to a first specified threshold
and the capability information of the UE is that the UE can be associated with at least two base stations, determine
that the belonging type of the UE is multi-connection UE; or if the SINR is less than a first specified threshold and
the capability information of the UE is that the UE can be associated with only one base station, determine that the
belonging type of the UE is single-connection UE.

15. The apparatus according to claim 14, wherein the processing module is configured to: if the SINR is less than the
first specified threshold, the SINR is greater than or equal to a second specified threshold, and the capability
information of the UE is that the UE can be associated with only one base station, determine that the belonging type
of the UE is a first type of single-connection UE; if the SINR is less than a second specified threshold, the SINR is
greater than or equal to a third specified threshold, and the capability information of the UE is that the UE can be
associated with only one base station, determine that the belonging type of the UE is a second type of single-
connection UE; or if the SINR is less than a third specified threshold and the capability information of the UE is that
the UE can be associated with only one base station, determine that the belonging type of the UE is a third type of
single-connection UE, wherein the second specified threshold is greater than the third specified threshold, and the
second specified threshold is less than the first specified threshold.

16. The apparatus according to claim 14, wherein the processing module is configured to: if the belonging type is multi-
connection UE, determine that the duplex mode of the multi-connection UE is frequency division duplex; or if the
belonging type is single-connection UE, determine that the duplex mode of the single-connection UE is time division
duplex.

17. The apparatus according to claim 16, wherein the processing module is configured to: determine that a spectrum
resource of the multi-connection UE is a multi-connection frequency band, and determine bandwidth of the multi-
connection frequency band according to the following manner: 

wherein BWmc is the bandwidth of the multi-connection frequency band, T is a resource required by all UEs associated
with the base station, BW is total bandwidth, and Ti,mc is a resource service required by multi-connection UE asso-
ciated with a base station i.

18. The apparatus according to claim 16, wherein the processing module is configured to: determine that a spectrum
resource of the single-connection UE is a single-connection frequency band, and determine bandwidth of the single-
connection frequency band according to the following manner: 
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wherein BWsc is the bandwidth of the single-connection frequency band, BW is total bandwidth, and BWmc is
bandwidth of a multi-connection frequency band.

19. The apparatus according to claim 16, wherein the time division duplex comprises static time division duplex; and
the processing module is configured to: for a first type of single-connection UE, set a priority for the first type of
single-connection UE to use a time domain resource of an almost blank subframe (Almost Blank Subframe, ABS)
to the highest; for a second type of single-connection UE, allocate, to the second type of single-connection UE, a
timeslot resource that is a first distance away from an uplink and downlink switching point; and for a third type of
single-connection UE, allocate, to the third type of single-connection UE, a timeslot resource that is a second distance
away from the uplink and downlink switching point, wherein the first distance is greater than the second distance.

20. The apparatus according to claim 16, wherein the time division duplex comprises dynamic time division duplex; and
the processing module is configured to: for a first type of single-connection UE, set a priority for the first type of
single-connection UE to use a time domain resource of an ABS to the highest, and set, to the highest, a priority for
the first type of single-connection UE to use a timeslot resource that is a third distance away from an uplink and
downlink switching point; for a second type of single-connection UE, set, to the highest, a priority for the second
type of single-connection UE to use a timeslot resource that is a fourth distance away from the uplink and downlink
switching point; and for a third type of single-connection UE, set, to the highest, a priority for the third type of single-
connection UE to use a timeslot resource that is a fifth distance away from the uplink and downlink switching point,
wherein the third distance is greater than or equal to the fourth distance, and the fifth distance is less than the third
distance and is less than the fourth distance.

21. The apparatus according to claim 16, wherein the processing module is configured to:
obtain a resource required by the single-connection UE for transmitting uplink data and transmitting downlink data;
and determine, according to the resource required for transmitting the uplink data and transmitting the downlink
data, a timeslot proportion for transmitting the uplink data and the downlink data.

22. The apparatus according to claim 21, wherein the processing module is specifically configured to determine, ac-
cording to the following manner, the timeslot proportion for transmitting the uplink data and the downlink data: 

wherein Sul2dl is the timeslot proportion, Ti,ul is a resource required by the single-connection UE associated with the
base station for transmitting the uplink data, and Ti,dl is a resource required by the single-connection UE associated
with the base station for transmitting the downlink data.
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