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RESOURCE ALLOCATION METHOD AND APPARATUS, AND STORAGE 

MEDIUM 

 

TECHNICAL FIELD 

[0001] The disclosure relates to the field of communication technologies, and more 

particularly, to a method and an apparatus for allocating a resource, and a storage medium.  

 

BACKGROUND 

[0002] IEEE802.11 established study group (SG) IEEE802.11be to study the 

next-generation mainstream (IEEE802.11a/b/g/n/ac/ax) wireless fidelity (Wi-Fi) technology, 

to improve an access rate and throughput of the Wi-Fi technology and the like wireless local 

area network (WLAN) technologies. 

[0003] In the next-generation mainstream (IEEE802.11a/b/g/n/ac/ax) Wi-Fi 

technology, a mechanism of allocating by an access point (AP) a resource for a station (STA) 

is still used to realize an association between the STA and the AP.  

[0004] In the related art, when allocating the resource, one resource unit (RU) is 

allocated at one time for each STA in a certain bandwidth. In a case of a wide bandwidth and 

a small number of associated STAs, only one RU is allocated to each STA and there are 

bound to be many unusable resources, resulting in waste of resources and low resource 

utilization.  

 

SUMMARY  

[0005] The disclosure provides a method and an apparatus for allocating a 

communication resource, and a storage medium, to overcome problems in the related art. 

[0006] According to a first aspect of embodiments of the disclosure, a method for 

allocating a communication resource is provided. The method includes: generating a 

communication-resource-allocation message frame in a set channel bandwidth, the 

communication-resource-allocation message frame including a 

communication-resource-allocation information bit, the communication-resource-allocation 

information bit for identifying at least one resource unit (RU) allocated to a station (STA); 
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and transmitting the communication-resource-allocation message frame. 

[0007] In an embodiment, the communication-resource-allocation message frame 

further includes an STA identifier, and the STA identifier corresponds to the RU one-to-one. 

[0008] In another embodiment, the communication-resource-allocation information 

bit is configured to identify, a RU type and a number of RUs, allocated to the STA.  

[0009] In still another embodiment, the number of RUs is determined based on the set 

channel bandwidth and a number of tones in the RU.   

[0010] In still another embodiment, the number of RUs is inversely proportional to a 

size of the set channel bandwidth and directly proportional to the number of tones in a RU.   

[0011] In still another embodiment, the communication-resource-allocation 

information bit includes a first bit for indicating the RU type and a second bit for indicating 

the number of RUs.   

[0012] In still another embodiment, a number of bits of the first bit is determined 

based on a total number of RU types, and different bit values of the first bit are configured to 

indicate different RU types.   

[0013] In still another embodiment, a number of bits of the second bit is determined 

based on the RU type and a maximum number of resource units capable to be allocated in 

each channel bandwidth, the number of bits of the second bit is configured to indicate the RU 

type, and a bit value of the second bit is configured to indicate a channel bandwidth and a 

number of resource units allocated in the channel bandwidth and for the RU type indicated by 

the number of bits of the second bit. 

[0014] In still another embodiment, a number of bits for indicating the number of 

RUs indicates a sum of a largest number of RUs capable to be allocated for the RU type in 

each channel bandwidth.   

[0015] In still another embodiment, the communication-resource-allocation message 

frame further includes a multi-resource-unit-allocation identification bit, and the 

multi-resource-unit-allocation identification bit indicates that the 

communication-resource-allocation message frame includes the 

communication-resource-allocation information bit for identifying the at least one RU 

allocated to the STA. 
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[0016] In still another embodiment, the at least one RU allocated to the STA is 

allocated in a descending order according to a number of tones indicated by a RU type.   

[0017] In still another embodiment, allocation in the descending order according to 

the number of tones indicated by the RU type includes: allocation in the descending order 

according to the number of tones indicated by the RU type by using a set reference bandwidth 

as a minimum allocation unit. 

[0018] In still another embodiment, the set reference bandwidth includes 20 MHz.   

[0019] In still another embodiment, the set channel bandwidth includes 20MHz, 

40MHz, 80MHZ, 80+80/160MHz or 160+160/320MHz.  

[0020] According to a second aspect of embodiments of the disclosure, an apparatus 

for allocating a communication resource is provided. The apparatus includes: a generating 

unit, configured to generate a communication-resource-allocation message frame in a set 

channel bandwidth, the communication-resource-allocation message frame including a 

communication-resource-allocation information bit, the communication-resource-allocation 

information bit for identifying at least one RU allocated to an STA; and a transmitting unit, 

configured to transmit the communication-resource-allocation message frame. 

[0021] In an embodiment, the communication-resource-allocation message frame 

further includes an STA identifier, and the STA identifier corresponds to the RU one-to-one. 

[0022] In another embodiment, the communication-resource-allocation information 

bit is configured to identify, a RU type and a number of RUs, allocated to the STA. 

[0023] In still another embodiment, the number of RUs is determined based on the set 

channel bandwidth and a number of tones in the RU. 

[0024] In still another embodiment, the number of RUs is inversely proportional to a 

size of the set channel bandwidth and directly proportional to the number of tones in a RU. 

[0025] In still another embodiment, the communication-resource-allocation 

information bit includes a first bit for indicating the RU type and a second bit for indicating 

the number of RUs. 

[0026] In still another embodiment, a number of bits of the first bit is determined 

based on a total number of RU types, and different bit values of the first bit are configured to 

indicate different RU types. 
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[0027] In still another embodiment, a number of bits of the second bit is determined 

based on the RU type and a maximum number of resource units capable to be allocated in 

each channel bandwidth, the number of bits of the second bit is configured to indicate the RU 

type, and a bit value of the second bit is configured to indicate a channel bandwidth and a 

number of resource units allocated in the channel bandwidth and for the RU type indicated by 

the number of bits of the second bit. 

[0028] In still another embodiment, a number of bits for indicating the number of 

RUs indicates a sum of a largest number of RUs capable to be allocated for the RU type in 

each channel bandwidth. 

[0029] In still another embodiment, the communication-resource-allocation message 

frame further includes a multi-resource-unit-allocation identification bit, and the 

multi-resource-unit-allocation identification bit indicates that the 

communication-resource-allocation message frame includes the 

communication-resource-allocation information bit for identifying the at least one RU 

allocated to the STA. 

[0030] In still another embodiment, the at least one RU allocated to the STA is 

allocated in a descending order according to a number of tones indicated by a RU type.   

[0031] In still another embodiment, allocation in the descending order according to 

the number of tones indicated by the RU type includes: allocation in the descending order 

according to the number of tones indicated by the RU type by using a set reference bandwidth 

as a minimum allocation unit. 

[0032] In still another embodiment, the set reference bandwidth includes 20 MHz.   

[0033] In still another embodiment, the set channel bandwidth includes 20MHz, 

40MHz, 80MHZ, 80+80/160MHz or 160+160/320MHz. 

[0034] According to a third aspect of embodiments of the disclosure, a device for 

allocating a communication resource is provided. The device includes: a processor; and a 

memory for storing instructions executable by the processor; in which the processor is 

configured to perform the method for allocating the communication resource described in the 

first aspect or any embodiment of the first aspect.   

[0035] According to a fourth aspect of embodiments of the disclosure, a 
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non-transitory computer-readable storage medium is provided. When instructions in the 

storage medium are executed by a processor of an access point (AP), the AP is caused to 

perform the method for allocating the communication resource described in the first aspect or 

any embodiment of the first aspect. 

[0036] The technical solutions provided by embodiments of the disclosure may 

include the following beneficial effects. By generating the 

communication-resource-allocation message frame for identifying the at least one RU 

allocated to the STA in the set channel bandwidth and transmitting the 

communication-resource-allocation message frame, sufficient communication resources may 

be allocated for the STA and the spectrum utilization rate may be improved.  

[0037] It is to be understood that both the foregoing general description and the 

following detailed description are exemplary and explanatory only and are not restrictive of 

the disclosure. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] The accompanying drawings, which are incorporated in and constitute a part 

of this specification, illustrate embodiments consistent with the disclosure and, together with 

the description, serve to explain the principles of the disclosure. 

[0039] FIG. 1 is a schematic diagram illustrating a maximum number of RUs 

allocated for different RU types in each bandwidth, according to an embodiment. 

[0040] FIG. 2 is a schematic diagram illustrating a communication resource allocation, 

according to an embodiment. 

[0041] FIG. 3 is a flow chart illustrating a method for allocating a communication 

resource, according to an embodiment. 

[0042] FIG. 4 is a schematic diagram illustrating a format of a 

communication-resource-allocation message frame, according to an embodiment. 

[0043] FIG. 5 is a schematic diagram illustrating a format of a 

communication-resource-allocation message frame, according to an embodiment. 

[0044] FIG. 6 is a block diagram illustrating an apparatus for allocating a 

communication resource, according to an embodiment. 
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[0045] FIG. 7 is a block diagram illustrating a device for allocating a communication 

resource, according to an embodiment. 

 

DETAILED DESCRIPTION 

[0046] Reference will now be made in detail to exemplary embodiments, examples of 

which are illustrated in the accompanying drawings. The following description refers to the 

accompanying drawings in which the same numbers in different drawings represent the same 

or similar elements unless otherwise represented. The implementations set forth in the 

following description of exemplary embodiments do not represent all implementations 

consistent with the disclosure. Instead, they are merely examples of apparatuses and methods 

consistent with aspects related to the disclosure as recited in the appended claims. 

[0047] A method for allocating a communication resource, provided in the disclosure, 

is applicable to a wireless local area network (WLAN) communication system including at 

least one STA and an AP. The STA transmits information and initiates a process of associating 

with the AP, through the communication resource allocated by the AP. 

[0048] The STA in the disclosure may be understood as a user terminal in the WLAN. 

The user terminal may be referred to as a user equipment (UE), a mobile station (MS), a 

mobile terminal or the like. The user terminal may be a device that provides speech and/or 

data connectivity for a user. For example, the terminal may be a handheld device, a 

vehicle-mounted device or the like, with a wireless connection function. At present, some 

examples of terminals are: smart phones (mobile phones), pocket personal computers (PPCs), 

handheld computers, personal digital assistants (PDAs), notebook computers, tablet 

computers, wearable devices, Internet of Things (IoT) clients, in-vehicle devices or the like. 

In the disclosure, AP refers to an equipment, a routers or the like that the user terminal of the 

WLAN accesses the network.   

[0049] In the related art, the IEEE 802.11 standard is used to allocate a resource for 

the STA. For example, in IEEE802.11ax, a media access control (MAC) mechanism is used 

to allocate a RU to the STA in a certain bandwidth. FIG. 1 is a schematic diagram illustrating 

a maximum number of RUs allocated for different RU types (26-tone RU, 52-tone RU, 

106-tone RU, 242-tone RU, 484-tone RU, 996-tone RU, 2*996 tone RU) in each bandwidth 
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(20MHz, 40MHz, 80MHZ, 80+80/160MHz) in IEEE802.11ax. However, when allocating the 

resource, one RU is allocated to each STA in the certain bandwidth at one time. Only one RU 

is allocated to each STA and there are bound to be many unusable resources, resulting in 

waste of resources and low resource utilization. 

[0050] For example, in FIG. 2, in a bandwidth of 80MHz, there are only two users. If 

one user is allocated with a 242-tone RU marked in slashed area, another user may be only 

allocated with a 484-tone RU marked in slashed area at most, while a 242-tone RU and a 

26-tone RU marked in white are not used. This leads to a decrease of more than a quarter of 

the spectrum utilization.   

[0051] At present, IEEE802.11 established SG IEEE802.11be to study the 

next-generation mainstream (802.11a/b/g/n/ac/ax) Wi-Fi technology. The research scope is: 

320MHz bandwidth transmission, aggregation and coordination of multiple frequency bands 

and the like. The proposed prospect is to increase the rate and throughput by at least four 

times compared with the existing 802.11ax. Its scenarios are video transmission, augmented 

reality (AR), virtual reality (VR), etc.   

[0052] The aggregation and coordination of multiple frequency bands refers to 

simultaneous communication among devices in 2.4GHz, 5.8GHz and 6-7GHz frequency 

bands. For the simultaneous communication among devices in multiple frequency bands, a 

new MAC communication-resource-allocation mechanism needs to be defined for 

management.   

[0053] In view of this, the disclosure provides a method for allocating a 

communication resource. In the method for allocating the communication resource, multiple 

(at least one) RUs are allocated to each STA, so as to allocate sufficient communication 

resources for the STA and improve the spectrum utilization.   

[0054] FIG. 3 is a flow chart illustrating a method for allocating a communication 

resource, according to an embodiment. As illustrated in FIG. 3, the method for allocating the 

communication resource includes the following. 

[0055] In S11, a communication-resource-allocation message frame is generated in a 

set channel bandwidth.   

[0056] In the disclosure, the communication-resource-allocation message frame may 
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be generated based on the channel bandwidth. For example, the corresponding 

communication-resource-allocation message frame is generated for the channel bandwidth 

such as 20MHz, 40MHz, 80MHZ, 80+80/160MHz or 160+160/320MHz. A 

communication-resource-allocation information bit is set in the 

communication-resource-allocation message frame, and at least one RU allocated to the STA 

is identified by the communication-resource-allocation information bit.   

[0057] In S12, the communication-resource-allocation message frame is transmitted.   

[0058] In the disclosure, by generating the communication-resource-allocation 

message frame for identifying the at least one RU allocated to the STA in the set channel 

bandwidth, and transmitting the communication-resource-allocation message frame, to 

allocate multiple (at least one) RUs to the STA. The sufficient communication resources are 

allocated to the STA to improve the spectrum utilization.   

[0059] In the following, the disclosure may describe the 

communication-resource-allocation message frame and the process of using the 

communication-resource-allocation message frame to allocate communication resources to 

the STA in combination with applications.   

[0060] In an implementation manner, the disclosure identifies an RU type and a 

number of RUs allocated to the STA by the communication-resource-allocation information 

bit set in the communication-resource-allocation message frame, so as to identify the 

allocated RU(s).   

[0061] In the disclosure, the RU type and the number of RUs may be coded separately, 

to characterize different RU types and numbers of RUs through the coded values.   

[0062] For example, in the disclosure, a first bit for indicating the RU type and a 

second bit for indicating the number of RUs are set respectively.   

[0063] In an example, a number of bits of the first bit is determined based on a total 

number of RU types, and different bit values of the first bit are configured to indicate 

different RU types. For example, when the channel bandwidth is 320MHz, the RU types 

include 26-tone RU, 52-tone RU, 106-tone RU, 242-tone RU, 484-tone RU, 996-tone RU, 

1992-tone RU and 3984-tone RU, which are 8 types. Therefore, different RU types may be 

identified by different bit values of at least 3 bits. For example, "000" identifies "26-tone RU", 
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"001" identifies "52-tone RU", "010" identifies "106-tone RU", "011" identifies "242-tone 

RU", "100" identifies"448-tone RU", "101" identifies "996-tone RU", "110" identifies 

"1992-tone RU" and "111" identifies "3984-tone RU".   

[0064] In the disclosure, the RU allocation situation in each channel bandwidth and a 

sum number of RUs capable to be allocated for each RU type (i.e., a sum of maximum 

numbers of RUs capable to be allocated in different channel bandwidths) may be determined 

based on a maximum number of RUs capable to be allocated in each channel bandwidth (see 

FIG. 1). 

[0065] For example, when the channel bandwidth is 20MHz, the RU allocation 

situation is: 9*26-tone, 4*52-tone, 2*106-tone and 1*242-tone, and when the channel 

bandwidth is 160MHz, the RU allocation situation is: 76*26-tone, 32*52-tone, 16*106-tone, 

8*242-tone, 4*448-tone, 2*996-tone and 1*2*996-tone. Since 320MHz bandwidth is 

supported in IEEE802.11be, the classification of RUs should be twice that of 160MHz, 

specifically: 76*2*26-tone, 32*2*52-tone, 16*2*106-tone, 8*2*242-tone, 4*2*448-tone, 

2*2*996-tone, 2*2*996-tone and 1*2*1992-tone.   

[0066] For example, taking 20MHz bandwidth as the counting point, 40MHz, 80MHz, 

80+80/160MHz and 160+160/320MHz may be presented, and the total number of RUs 

capable to be allocated for each RU type is:   

26-tone RU: 9+18+37+74+148       448-tone RU: na+1+2+4+8   

52-tone RU: 4+8+16+32+64         996-tone RU: na+na+1+2+4   

106-tone RU: 2+4+8+16+32         1992-tone RU: na+na+na+1+2   

242-tone RU: 1+2+4+8+16          3984-tone RU: na+na+na+na+1   

[0067] Since the total number of RUs capable to be allocated for each RU type is a 

fixed value, the number of RUs capable to be allocated for each RU type in the disclosure 

may be numbered in an order of 20MHz, 40MHz, 80MHz, 80+80/160MHz and 

160+160/320MHz. The serial numbers may represent the channel bandwidth and the 

corresponding number of allocated RUs. For example, the total number of RUs capable to be 

allocated for 26-tone RU is: 9+18+37+74+148=286. The number of RUs capable to be 

allocated for each RU type is numbered based on the order of 20MHz, 40MHz, 80MHz, 

80+80/160MHz and 160+160/320MHz as 1, 2, 3, 4...286. The specific values in serial 
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numbers 1-9 represent the number of allocated RUs and represent the 20 MHz channel 

bandwidth. The specific values in serial numbers 10-27 represents the number of allocated 

RUs and represents the 40MHz channel bandwidth. Similarly, other serial numbers represent 

the corresponding channel bandwidth and the corresponding number of allocated RUs. It may 

be understood that the numbering of the number of RUs in the disclosure also represents the 

coding of RU positions. For example, after the 26-tone RU is number-coded, there are 9 RUs 

in the 20MHz channel bandwidth. The numerical numbers from left to right are 1-9, and the 

position numbers are also 1-9. In the 40MHz channel bandwidth, 18 RUs are numbered as 

10-27 from left to right, and the position numbers are also 10-27.   

[0068] In an example, in the disclosure, a number of bits of the second bit is 

determined based on the RU type and the maximum number of RUs capable to be allocated 

in each channel bandwidth. In other words, the number of bits for indicating the number of 

RUs is able to characterize a sum of the maximum number of allocated RUs for the RU type 

in each channel bandwidth. In the disclosure, the RU type is indicated by the number of bits 

of the second bit, and the channel bandwidth and the number of resource units allocated in 

the channel bandwidth for the RU type indicated by the number of bits of the second bit, may 

be indicated by the bit value of the second bit. For example, when the RU type is 26-tone RU, 

the total number of RUs capable to be allocated is: 9+18+37+74+148=286 based on the 

maximum number of RUs capable to be allocated in each channel bandwidth shown in FIG. 1, 

so that at least 9 bits are used to indicate that the RU type is: 26-tone RU. The different bit 

values of 9 bits may characterize the serial numbers after numbering the number of RUs 

capable to be allocated for each RU type in the order of 20MHz, 40MHz, 80MHz, 

80+80/160MHz and 160+160/320MHz, and further represents the channel bandwidth and the 

number of RUs capable to be allocated for the RU type indicated by the number of bits of the 

second bit in the channel bandwidth.   

[0069] In summary, in the disclosure, the first bit and the second bit may be used to 

form the communication-resource-allocation information bit, and identify the RU type and 

the number of RUs allocated to the STA. The number of bits of the 

communication-resource-allocation information bit is at least:   

26-tone RU: 12bits   
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52-tone RU: 11bits   

106-tone RU: 9bits   

242-tone RU: 8bits   

448-tone RU: 7bits   

996-tone RU: 6bits   

1992-tone RU: NA   

3984-tone RU: NA   

[0070] For example, taking 26-tone RU as an example, for the 20MHz channel 

bandwidth, at least 12 bits may be used for the communication-resource-allocation 

information bit to identify the RU type and RU position for multiple allocation. The first 

three bits identify the RU type and the last 9 bit identify the number of RUs.   

[0071] In an example, in the disclosure, for specifying the STA allocated for RUs, an 

STA identifier may be set in the communication-resource-allocation message frame. The STA 

identifier has a one-to-one correspondence with the RU. The STA identifier may be 

configured to clearly specify the STA allocated for RUs and RUs allocated for the STA.   

[0072] Further, the communication-resource-allocation message frame mentioned 

above in the disclosure may be obtained by modifying a format of a trigger frame (TF-R) in 

IEEE802.11ax. For example, in the disclosure, the communication-resource-allocation 

information bit may be obtained by adding bit(s) to "RU allocation" in the TF-R in FIG. 4. 

Further, the STA identifier in the communication-resource-allocation message frame may be 

represented by "association identifier (AID)" in the TF-R in FIG. 4. Further, in the disclosure, 

"UL BW" in the TF-R in FIG. 5 may be added with bit(s) to characterize the channel 

bandwidth targeted by the communication-resource-allocation message frame.   

[0073] In the disclosure, in order to identify that the TF-R after the format change is 

the communication-resource-allocation message frame including the 

communication-resource-allocation information bit, a multi-resource-unit-allocation 

identification bit may be set. The multi-resource-unit-allocation identification bit indicates 

that the communication-resource-allocation message frame includes the 

communication-resource-allocation information bit for identifying the at least one resource 

unit allocated to the STA. The multi-resource-unit-allocation identification bit may be set at 
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the reserved bit of the TF-R. For example, the reserved bit "1" indicates that the TF-R is the 

communication-resource-allocation message frame including the 

communication-resource-allocation information bit.   

[0074] In an example, a description is given by taking as an example allocating 

multiple RUs to one STA in the 20MHz channel bandwidth. The 

communication-resource-allocation message frame generated when multiple RUs are 

allocated to the STA in the 20MHz channel bandwidth may be that 20MHz is set in the UL 

BW in FIG. 5, 1 is set in the reserved in FIG. 5 to identify the allocation of multiple RUs to 

the STA, and the RU type and the number of RUs for multiple allocation are identified by 

using 12 bits in "RU Allocation" in FIG. 4, in which the first three bits identify the RU type 

and the last 9 bits identify the number of RUs.   

[0075] Further, in the disclosure, when multiple RUs are allocated to the STA, the 

number of allocated RUs may be determined based on the set channel bandwidth and the 

number of tones contained in the RU. For example, the number of allocated RUs is inversely 

proportional to the size of the set channel bandwidth and directly proportional to the number 

of tones contained in the RU. The set channel bandwidth may be 20MHz, 40MHz, 80MHZ, 

80+80/160MHz or 160+160/320MHz. Furthermore, in the disclosure, when multiple RUs are 

allocated to the STA, the multiple RUs allocated to the STA are allocated in a descending 

order according to the number of tones indicated by the RU type, so as to ensure that the 

interval among the allocated multiple RUs is minimized and the spectrum utilization is 

improved.   

[0076] For example, the RU allocation for different channel bandwidths may be 

shown in Table 1 below:   

Table 1 

20MHz  M (26-tone,52-tone) 

40 MHz n (26-tone,52-tone,106-tone) 

80 MHz b (26-tone,52-tone,106-tone,242-tone) 

80+80/160 MHz v (26-tone,52-tone,106-tone,242-tone,448-tone) 

160+160/320MHz c (26-tone,52-tone,106-tone,242-tone,448-tone,996-tone) 

[0077] In an example, allocation may be performed in the descending order according 

to the number of tones indicated by the RU type by using a set reference bandwidth as a 
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minimum allocation unit. The reference bandwidth is set to 20MHz. Of course, other 

bandwidths are also possible.   

[0078] In the exemplary description, the 40MHz bandwidth, with 20MHz as the 

reference bandwidth, is specifically shown in Table 2 below:   

Table 2 

Primary (20MHz) Secondary (20MHz) 

[0079] The 80MHz bandwidth, with 40MHz as the reference bandwidth, is 

specifically shown in Table 3 below:   

Table 3 

Primary (40MHz) Secondary (40MHz) 

[0080] The 160MHz bandwidth, with 80MHz as the reference bandwidth, is 

specifically shown in Table 4 below:   

Table 4 

Primary (80MHz) Secondary (80MHz) 

[0081] In the disclosure, when the set reference bandwidth is used as the minimum 

allocation unit and the allocation may be performed in the descending order according to the 

number of tones indicated by the RU type, the maximum number of RUs capable to be 

allocated in the set reference bandwidth may be allocated.   

[0082] For example, taking FIG. 2 as an example, in the 40MHz channel bandwidth, 

there are two STAs associated with the AP, namely STA1 and STA2. The set reference 

bandwidth is 20MHz. When the method for allocating the communication resource involved 

in the disclosure is used for communication-resource-allocation, if the communication 

resource required by STA1 is 242-tone RU, the leftmost 242-tone RU is allocated to STA1 

first. Then the remaining resource allocation (with the largest RU combination) is allocated to 

STA2 according to the communication resource required by STA2. For example, in the 

disclosure, at most the remaining 242-tone RU, 26-tone RU, and 484-tone RU may be 

allocated to STA2 to avoid waste of spectrum resources and provide spectrum utilization.   

[0083] In the disclosure, by generating the communication-resource-allocation 

message frame for identifying the at least one RU allocated to the STA in the set channel 
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bandwidth and transmitting the communication-resource-allocation message frame, to 

allocate multiple RUs to the STA, sufficient communication resources may be allocated for 

the STA and the spectrum utilization rate may be improved.   

[0084] Based on the same concept, embodiments of the disclosure also provide an 

apparatus for allocating a communication resource.   

[0085] It may be understood that, in order to realize the above-mentioned functions, 

the apparatus for allocating the communication resource, provided in the embodiments of the 

disclosure, includes hardware structures and/or software modules corresponding to each 

function. In combination with the units and algorithm actions of the examples disclosed in the 

embodiments of the disclosure, the embodiments of the disclosure may be implemented in the 

form of hardware or a combination of hardware and computer software. It depends on 

specific applications and design constraints of the technical solutions to employ the hardware 

or the combination of hardware and computer software to implement a certain function. 

Those skilled in the art may use different methods to implement the described functions for 

each particular application, but this implementation should not be considered to exceed the 

scope of the technical solutions of the disclosure. 

[0086] FIG. 6 is a block diagram illustrating an apparatus for allocating a 

communication resource, according to an embodiment. Referring to FIG. 6, the apparatus 100 

includes a generating unit 101 and a transmitting unit 102.   

[0087] The generating unit 101 is configured to generate a 

communication-resource-allocation message frame in a set channel bandwidth, the 

communication-resource-allocation message frame including a 

communication-resource-allocation information bit, the communication-resource-allocation 

information bit for identifying at least one RU allocated to an STA. The transmitting unit 102 

is configured to transmit the communication-resource-allocation message frame. 

[0088] In an embodiment, the communication-resource-allocation message frame 

further includes an STA identifier, and the STA identifier corresponds to the RU one-to-one. 

[0089] In another embodiment, the communication-resource-allocation information 

bit is configured to identify, a RU type and a number of RUs, allocated to the STA. 

[0090] In still another embodiment, the number of RUs is determined based on the set 
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channel bandwidth and a number of tones in the RU. 

[0091] In still another embodiment, the number of RUs is inversely proportional to a 

size of the set channel bandwidth and directly proportional to the number of tones in the RU. 

[0092] In still another embodiment, the communication-resource-allocation 

information bit includes a first bit for indicating the RU type and a second bit for indicating 

the number of RUs. 

[0093] In still another embodiment, a number of bits of the first bit is determined 

based on a total number of RU types, and different bit values of the first bit are configured to 

indicate different RU types. 

[0094] In still another embodiment, a number of bits of the second bit is determined 

based on the RU type and a maximum number of resource units capable to be allocated in 

each channel bandwidth, the number of bits of the second bit is configured to indicate the RU 

type, and a bit value of the second bit is configured to indicate a channel bandwidth and a 

number of resource units allocated in the channel bandwidth and for the RU type indicated by 

the number of bits of the second bit. 

[0095] In still another embodiment, a number of bits for indicating the number of 

RUs indicates a sum of a largest number of RUs capable to be allocated for the RU type in 

each channel bandwidth. 

[0096] In still another embodiment, the communication-resource-allocation message 

frame further includes a multi-resource-unit-allocation identification bit, and the 

multi-resource-unit-allocation identification bit indicates that the 

communication-resource-allocation message frame includes the 

communication-resource-allocation information bit for identifying the at least one RU 

allocated to the STA. 

[0097] In still another embodiment, the at least one RU allocated to the STA is 

allocated in a descending order according to a number of tones indicated by the RU type.   

[0098] In still another embodiment, allocation in the descending order according to 

the number of tones indicated by the RU type includes: allocation in the descending order 

according to the number of tones indicated by the RU type by using a set reference bandwidth 

as a minimum allocation unit. 
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[0099] In still another embodiment, the set reference bandwidth includes 20 MHz.   

[00100] In still another embodiment, the set channel bandwidth includes 20MHz, 

40MHz, 80MHZ, 80+80/160MHz or 160+160/320MHz. 

[00101] With respect to the apparatuses in the above embodiments, the specific 

manners for performing operations for individual modules therein have been described in 

detail in the embodiments regarding the methods, which will not be elaborated herein.   

[00102] FIG. 7 is a block diagram illustrating a device 200 for allocating a 

communication resource, according to an embodiment. For example, the device 200 may be 

provided as a server. Referring to FIG. 2, the device 200 includes a processing component 

222, which further includes one or more processors, and a memory resource represented by a 

memory 232 for storing instructions that may be executed by the processing component 222, 

such as application programs. The application program stored in the memory 232 may 

include one or more modules each corresponding to a set of instructions. In addition, the 

processing component 222 is configured to execute instructions to perform the above method.   

[00103] The device 200 may also include a power component 226 configured to 

perform power management of the device 200, a wired or wireless network interface 250 

configured to connect the device 200 to the network, and an input output (I/O) interface 258. 

The device 200 may operate based on an operating system stored in the memory 232, such as 

Windows ServerTM, Mac OS XTM, UnixTM, LinuxTM, FreeBSDTM or the like.   

[00104] In an embodiment, there is also provided a non-transitory computer-readable 

storage medium including instructions, such as the memory 232 including instructions. The 

instructions may be executed by the processor of the device 200 to complete the foregoing 

method. For example, the non-transitory computer-readable storage medium may be read 

only memory (ROM), random access memory (RAM), compact disc read only memory 

(CD-ROM), magnetic tape, floppy disk, optical data storage device, etc.   

[00105] It should be understood that "plurality" or "multiple" mentioned in the 

disclosure may refer to one or more, and other quantifiers are similar. The term "and/or" may 

describe association relationships of associated objects, indicating that there may be three 

types of relationships, for example, A and/or B, which may mean: A exists alone, A and B 

exist at the same time, and B exists alone. The character "/" generally indicates that the 
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associated objects before and after are in an "or" relationship. The singular forms "a", "said" 

and "the" are also intended to include plural forms, unless the context clearly indicates other 

meanings. 

[00106] It may be further understood that the terms "first", "second", etc. are used to 

describe various information, but the information should not be limited to these terms. These 

terms are only used to distinguish the same type of information from each other, and do not 

indicate a specific order or degree of importance. In fact, expressions such as "first" and 

"second" may be used interchangeably. For example, without departing from the scope of the 

disclosure, the first information may also be referred to as second information, and similarly, 

the second information may also be referred to as first information.   

[00107] It may be further understood that although operations in the embodiments of 

the disclosure are described in a specific order in the drawings, they should not be understood 

as requiring these operations to be performed in the specific order shown or in a serial order, 

or requiring to perform all the operations shown to obtain the desired result. In certain 

circumstances, multitasking and parallel processing may be advantageous.   

[00108] Other embodiments of the disclosure will be apparent to those skilled in the art 

from consideration of the specification and practice of the disclosure disclosed here. The 

disclosure is intended to cover any variations, uses, or adaptations of the disclosure following 

the general principles thereof and including such departures from the disclosure as come 

within known or customary practice in the art. It is intended that the specification and 

examples be considered as exemplary only, with a true scope and spirit of the disclosure 

being indicated by the following claims. 

[00109] It will be appreciated that the disclosure is not limited to the exact construction 

that has been described above and illustrated in the accompanying drawings, and that various 

modifications and changes can be made without departing from the scope thereof. It is 

intended that the scope of the disclosure only be limited by the appended claims. 
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WHAT IS CLAIMED IS: 

 

1. A method for allocating a communication resource, comprising: 

generating a communication-resource-allocation message frame in a set channel 

bandwidth, the communication-resource-allocation message frame comprising a 

communication-resource-allocation information bit, the communication-resource-allocation 

information bit for identifying at least one resource unit allocated to a station; and 

transmitting the communication-resource-allocation message frame. 

 

2. The method as claimed in claim 1, wherein the communication-resource-allocation 

message frame further comprises a station identifier, and the station identifier corresponds to 

the resource unit one-to-one. 

 

3. The method as claimed in claim 1, wherein the communication-resource-allocation 

information bit is configured to identify, a resource unit type and a number of resource units, 

allocated to the station.  

 

4. The method as claimed in claim 3, wherein the number of resource units is 

determined based on the set channel bandwidth and a number of tones in the resource unit.   

 

5. The method as claimed in claim 4, wherein the number of resource units is inversely 

proportional to a size of the set channel bandwidth and directly proportional to the number of 

tones in a resource unit.   

 

6. The method as claimed in any one of claims 1 to 5, wherein the 

communication-resource-allocation information bit comprises a first bit for indicating the 

resource unit type and a second bit for indicating the number of resource units.   

 

7. The method as claimed in claim 6, wherein a number of bits of the first bit is 

determined based on a total number of resource unit types, and different bit values of the first 
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bit are configured to indicate different resource unit types.   

 

8. The method as claimed in claim 6, wherein a number of bits of the second bit is 

determined based on the resource unit type and a maximum number of resource units capable 

to be allocated in each channel bandwidth, the number of bits of the second bit is configured 

to indicate the resource unit type, and a bit value of the second bit is configured to indicate a 

channel bandwidth and a number of resource units allocated in the channel bandwidth and for 

the resource unit type indicated by the number of bits of the second bit. 

 

9. The method as claimed in claim 8, wherein a number of bits for indicating the number 

of resource units indicates a sum of a largest number of resource units capable to be allocated 

for the resource unit type in each channel bandwidth.   

 

10. The method as claimed in claim 1, wherein the communication-resource-allocation 

message frame further comprises a multi-resource-unit-allocation identification bit, and the 

multi-resource-unit-allocation identification bit indicates that the 

communication-resource-allocation message frame comprises the 

communication-resource-allocation information bit for identifying the at least one resource 

unit allocated to the station. 

 

11. The method as claimed in claim 1, wherein the at least one resource unit allocated to 

the station is allocated in a descending order according to a number of tones indicated by a 

resource unit type.   

 

12. The method as claimed in claim 1, wherein allocation in the descending order 

according to the number of tones indicated by the resource unit type comprises:   

allocation in the descending order according to the number of tones indicated by the 

resource unit type by using a set reference bandwidth as a minimum allocation unit. 

 

13. The method as claimed in claim 12, wherein the set reference bandwidth comprises 
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20 MHz.   

 

14. The method as claimed in claim 1, wherein the set channel bandwidth comprises 

20MHz, 40MHz, 80MHZ, 80+80/160MHz or 160+160/320MHz.  

 

15. An apparatus for allocating a communication resource, comprising: 

a generating unit, configured to generate a communication-resource-allocation message 

frame in a set channel bandwidth, the communication-resource-allocation message frame 

comprising a communication-resource-allocation information bit, the 

communication-resource-allocation information bit for identifying at least one resource unit 

allocated to a station; and 

a transmitting unit, configured to transmit the communication-resource-allocation 

message frame. 

 

16. The apparatus as claimed in claim 15, wherein the 

communication-resource-allocation message frame further comprises a station identifier, and 

the station identifier corresponds to the resource unit one-to-one. 

 

17. The apparatus as claimed in claim 15, wherein the 

communication-resource-allocation information bit is configured to identify, a resource unit 

type and a number of resource units, allocated to the station. 

 

18. The apparatus as claimed in claim 17, wherein the number of resource units is 

determined based on the set channel bandwidth and a number of tones in the resource unit. 

 

19. The apparatus as claimed in claim 18, wherein the number of resource units is 

inversely proportional to a size of the set channel bandwidth and directly proportional to the 

number of tones in a resource unit. 

 

20. The apparatus as claimed in any one of claims 15 to 19, wherein the 
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communication-resource-allocation information bit comprises a first bit for indicating the 

resource unit type and a second bit for indicating the number of resource units. 

 

21. The apparatus as claimed in claim 20, wherein a number of bits of the first bit is 

determined based on a total number of resource unit types, and different bit values of the first 

bit are configured to indicate different resource unit types. 

 

22. The apparatus as claimed in claim 20, wherein a number of bits of the second bit is 

determined based on the resource unit type and a maximum number of resource units capable 

to be allocated in each channel bandwidth, the number of bits of the second bit is configured 

to indicate the resource unit type, and a bit value of the second bit is configured to indicate a 

channel bandwidth and a number of resource units allocated in the channel bandwidth and for 

the resource unit type indicated by the number of bits of the second bit. 

 

23. The apparatus as claimed in claim 22, wherein a number of bits for indicating the 

number of resource units indicates a sum of a largest number of resource units capable to be 

allocated for the resource unit type in each channel bandwidth. 

 

24. The apparatus as claimed in claim 15, wherein the 

communication-resource-allocation message frame further comprises a 

multi-resource-unit-allocation identification bit, and the multi-resource-unit-allocation 

identification bit indicates that the communication-resource-allocation message frame 

comprises the communication-resource-allocation information bit for identifying the at least 

one resource unit allocated to the station. 

 

25. The apparatus as claimed in claim 15, wherein the at least one resource unit allocated 

to the station is allocated in a descending order according to a number of tones indicated by a 

resource unit type.   

 

26. The apparatus as claimed in claim 15, wherein allocation in the descending order 
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according to the number of tones indicated by the resource unit type comprises:   

allocation in the descending order according to the number of tones indicated by the 

resource unit type by using a set reference bandwidth as a minimum allocation unit. 

 

27. The apparatus as claimed in claim 26, wherein the set reference bandwidth 

comprises 20 MHz.   

 

28. The apparatus as claimed in claim 15, wherein the set channel bandwidth comprises 

20MHz, 40MHz, 80MHZ, 80+80/160MHz or 160+160/320MHz. 

 

29. A device for allocating a communication resource, comprising:  

a processor; and 

a memory for storing instructions executable by the processor; 

wherein the processor is configured to perform the method for allocating a 

communication resource as claimed in any one of claims 1-14. 

 

30. A non-transitory computer-readable storage medium therein instructions that, when 

executed by a processor of an access point, causes the access point to perform the method for 

allocating a communication resource as claimed in any one of claims 1-14. 

 


