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RESOURCE ALLOCATION OPTIMIZATION 
METHOD FOR SIMULTANEOUS 

INFORMATION AND ENERGY TRANSFER 
SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application is a continuation under 35 U . S . C . 
$ 120 of International Application PCT / CN2015 / 086140 , 
filed Aug . 5 , 2015 , which claims priority to Chinese Appli 
cation 201510431019 . 6 , filed Jul . 21 , 2015 , the contents of 
each of which are incorporated by reference herein . 

simultaneous wireless information and energy transfer can 
protect patients form severe secondary pains . 
[ 0006 ] In the patent application documents " Transmitting 
System and Receiving System For Multicarrier Broadband 
Simultaneous Information and Energy Transfer System ” 
( Application No . 201510133784 . X ) , “ Transmitting Method 
and Receiving Method For Simultaneous Information and 
Energy Transfer System ” ( Application No . 201510133428 . 
8 ) and “ Multicarrier Broadband Simultaneous Information 
and Energy Transfer Optimization Method ” ( Application 
No . 201510133789 . 2 ) , the inventor ( s ) has ( have ) proposed a 
simultaneous information and energy transfer method , 
wherein baseband signals transmitted by the system contain 
information baseband signals and energy baseband signals , 
which are both simultaneously transmitted after being pro 
cessed correspondingly , and sufficient electric energy is 
provided to a receiving terminal through the energy signals . 
The method can be widely applied in the digital communi 
cation and analog communication . 
[ 0007 ] For the SIET systems , although the research direc 
tion has been proposed in the above SIET optimization 
methods , there is still no specific means capable of realizing 
automatic optimization and configuration of subcarriers of 
the SIET system . 

FIELD OF THE INVENTION 
[ 0002 ] The present invention relates to an intersection of 
the wireless communication technology and the wireless 
power transmission technology , and in particular to a sub 
carrier power allocation method for a simultaneous infor 
mation and energy transfer system . 

BACKGROUND 
[ 0003 ] The simultaneous wireless information and energy 
transfer , i . e . , transferring information and energy simulta 
neously over a wireless network , is a new communication 
technology integrating the wireless communication technol 
ogy with the wireless energy transmission technology . With 
the development of science and technology , the integration 
of the energy technology and the communication technology 
becomes a trend , which can not only realize a high - speed 
and reliable communication , but also effectively ease the 
pressure on scarcity of energy and spectrum , thereby having 
important application value in industry , medical treatment , 
infrastructure development , etc . 
[ 0004 ] The Simultaneous Information and Energy Trans 
fer ( SIET ) breaks through the traditional wireless commu 
nication means , it takes both the energy and information 
attributes into consideration and integrates the wireless 
communication technology with the wireless energy transfer 
technology , thus enabling a parallel and simultaneous trans 
fer of information and energy and having wide application 
value and innovation significance . 
10005 ] The SIET may be used in various wireless termi 
nals or devices which rely on batteries of limited capacity for 
power supply , the power fed to the wireless terminals or 
devices is harvested from wireless signal , thereby greatly 
prolonging standby time , decreasing device volume , lower 
ing costs and reducing battery production significantly . 
Therefore , the pollution caused during manufacture and 
recycling of batteries is greatly reduced . Based on the 
characteristics of non - contact long - distance transmission , 
the power supply by batteries or cables can be replaced , and 
the convenience of the power supply is greatly improved . 
Based on the characteristics of stability and sustainability , 
the conventional way of harvesting environmental energy 
( such as wind energy , solar energy and kinetic energy ) by 
energy harvesters can be replaced . Meanwhile , the simulta 
neous wireless information and energy transfer is widely 
applied in the improvement of people ' s life and brings about 
great social benefits . In the medical field , there is a serious 
problem of shortage of battery energy in implanting medical 
devices such as cardiac pacemakers and cardiovascular 
robots has a serious shortage problem , the assembly of the 

SUMMARY 
[ 0008 ] To solve the above technical problems , an objec 
tive of the present disclosure is to provide a feasible resource 
allocation optimization method for a SIET system , which is 
capable of automatically optimizing the configuration of the 
carrier channels of the information and power carrier signal . 
[ 0009 ] A resource allocation optimization method for a 
Simultaneous Information and Energy Transfer ( SIET ) sys 
tem , especially for a multicarrier broadband SIET system is 
disclosed . The SIET system is configured to , by a transmit 
ting terminal , transmit a baseband signal comprising an 
information signal and an energy signal . The optimization 
method comprises the following a step of : 
[ 0010 ] P1 : determining , by the transmitting terminal and 
according to a first optimization target and a first constraint 
set , the optimal number Ne * of carriers for the energy signal 
and the optimal power P . * for the energy signal . 
[ 0011 ] The first optimization target is configured in such a 
way that : in case that the first constraint set is satisfied , the 
number N * of carriers of the energy signal is minimal and 
the power Pe * of the energy signal is minimal . 
[ 0012 ] The first constraint set contains : 
[ 0013 ] C1 : the power Q collected by a receiving terminal 
is greater than or equal to a minimum power Pmin required 
by the receiving terminal in a current working mode , that is , 
Q2Pmin ; 
[ 0014 ] C2 : the energy E * [ S ? e ( n ) ] of energy signal on each 
subcarrier channel is not greater than an energy limit P? ; and 
[ 0015 ] C3 : the average power spectral density on each 
subcarrier frequency band is less than or equal to a pre 
defined parameter value A . 
[ 0016 ] The optimization method further comprises a solv 
ing procedure for step P1 : 
[ 0017 ] S11 : ranking , depending upon channel quality , sub 
carrier channel parameters feedback in a descending order ; 
[ 0018 ] S12 : calculating to determine whether the maxi 
mum power transmitted on a subcarrier channel which is 
ranked ahead depending upon the channel quality satisfies 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0028 ] The invention will be further described in detail by 
embodiments with reference to accompanying drawings , in 
which : 
[ 0029 ] FIG . 1 is a schematic diagram of subcarrier channel 
resource allocation according to an embodiment . 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

the constraint C1 , when the constraints C2 and C3 are 
satisfied ; if yes , proceeding to step S14 ; or otherwise , 
proceeding to step S13 ; 
[ 0019 ] S13 : superposing a next subcarrier channel ranked 
ahead and determining whether the maximum total power 
transmitted on the subcarriers superposed satisfies the con 
straint C1 , when the constraints C2 and C3 are satisfied ; if 
yes , proceeding to step S14 ; or otherwise , repeating step 
S13 ; and 
[ 0020 ] S14 : recording the currently calculated number of 
subcarrier channels as the optimal number N . * of carriers of 
the energy signal , and modulating the optimal power P * of 
the energy signal satisfying the constraint C1 onto Ne * 
subcarrier channels ranked ahead depending upon the chan 
nel quality . 
[ 0021 ] Preferably , the resource allocation optimization 
method further comprises a step P2 : based on the optimal 
number N . * of carriers of the energy signal and the optimal 
power P * of the energy signal , by the transmitting terminal , 
obtaining the optimal number N , * of carriers of the infor 
mation signal and the optimal power P , * of the information 
signal ; and wherein , N , * = N - N * and P . * = P - P . * 
[ 0022 ] Preferably , the resource allocation optimization 
method further comprises a step P3 : by a convex optimiza 
tion algorithm , determining an optimal information signal 
power allocation set E * TS ( n ) ] } and an optimal informa 
tion signal subcarrier allocation set Sc , * , wherein n = 1 , 2 , . 
. . , N . 
[ 0023 ] Preferably , the resource allocation optimization 
method further comprises a step P4 : determining an optimal 
information transmission rate R * according to the optimal 
information signal power allocation set { ( E * [ S ? : ( n ) ] } and 
the optimal information signal subcarrier allocation set Sc , * , 
and 

[ 0030 ] It is noted that the following embodiments in the 
present application and the features in the embodiments can 
be combined without any conflict . 
[ 0031 ] A resource allocation optimization method for a 
Simultaneous Information and Energy Transfer system , 
especially for a multicarrier broadband SIET system , is 
provided . The SIET system comprises a transmitting termi 
nal configured to transmit a baseband signal containing an 
information signal and an energy signal . For the baseband 
signal , the resource allocation optimization method com 
prise a step P1 , specifically : determining the optimal number 
NE * of carriers of the energy signal and the optimal power 
PE * of the energy signal , by the transmitting terminal , and 
according to a first optimization target and a first constraint 
set . The first optimization target is as follows : in case that the 
first constraint set is made true , the number N , of carriers of 
the energy signals is minimal and the power Pe of the energy 
signals is minimal . The first constraint set contains : C1 : the 
power Q collected by a receiving terminal is greater than or 
equal to the minimum power Pmin required by the receiving 
terminal operating in a current working mode , that is , 
Q > Pmin ; C2 : the energy of E * [ S - E ( n ) ] of energy signal on 
each subcarrier channel is not greater than an energy limit 
P1 , and ; C3 : the average power spectral density on each 
subcarrier frequency band is less than or equal to a defined 
parameter value A , that is , ESP ( n ) ] / B SA , wherein B is the 
bandwidth of channels on each subcarrier . The optimization 
method further comprises detailed solution steps for the step 
P1 : S11 : ranking the subcarrier channels , depending upon 
feedback subcarrier channel parameters , in a descending 
order in terms of channel quality ; S12 : calculating to deter 
mine whether the maximum power transmitted on a subcar 
rier channel ranked ahead in terms of channel quality 
satisfies the constraint condition C1 when the constraint 
conditions C2 and C3 are satisfied ; if yes , proceeding to step 
S14 ; or otherwise , proceeding to step S13 ; S13 : superposing 
a next subcarrier channel ranked ahead and determining 
whether the maximum total power transmitted on the sub 
carrier channels superposed satisfies the constraint condition 
C1 when the constraint conditions C2 and C3 are satisfied ; 
if yes , proceeding to step S14 ; or otherwise , repeating step 
S13 ; and , S14 : recording the currently calculated number of 
subcarrier channels as the optimal number N * of carriers of 
the energy signal , and modulating the optimal power Pe * of 
the energy signal satisfying the constraint condition C1 onto 
NE * subcarrier channels ranked ahead in terms of the 
channel quality . 
[ 0032 ] The energy limit P , satisfies the following relation : 
P = BP , wherein Ps is the maximum power spectral density 
of each subcarrier channel . 
[ 0033 ] In a preferred embodiment , power , frequency spec 
trum and carriers can be calculated first at the transmitting 
terminal . It is assumed that the total power for the baseband 
signal of the transmitting terminal is P , the energy allocated 
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wherein n = 1 , 2 , . . . , N , * , and o ’ is an average noise power . 
[ 0024 ] Preferably , the first constraint set further contains a 
constraint C4 : the sum of energy signal power on subcarriers 
is less than or equal to the total power of the energy signal . 
[ 0025 ] Preferably , in the constraint C1 , the working mode 
of the receiving terminal comprises a normal working mode , 
an energy consumption mode and an energy storage mode . 
[ 0026 ] The multicarrier broadband SIET optimization 
method provided is automatically configurable and highly 
feasible , taking into account of both wireless energy supply 
and information transfer . According to this disclosure , the 
independent energy signal is transmitted while the informa 
tion signal is transmitted to the receiving terminal , therefore 
providing the energy required by the receiving terminal 
operating in a current working mode . In addition , the 
information signal and the energy signal are optimized by 
the optimization algorithm , so that the energy transmission 
efficiency as well as the information transmission rate can be 
increased . 
[ 0027 ] The resource allocation optimization method 
described can be widely applied to a variety of SIET 
systems . 
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to the information signal is P , and the total power allocated 
to the energy signal is PE , and P , + PE = P . The total signal 
carrier set is Sc , and Sc = Sc?USC , wherein Sce is an energy 
signal subcarrier set and Sc , is an information signal sub 
carrier set . The energy harvested by the transmitting termi 
nal is Q , and Q = BP . , wherein ß is an energy efficiency 
coefficient . A channel parameter vector is h , and h = [ h1 , h2 . 
. . hy ' . The total number of carriers is N and the number of 
carriers allocated to the information signals is N , and the 
number of carriers allocated to the energy signals is Ng , and 
N = N , + N . . The energy symbol for the information signal is 
S ( n ) , and the energy symbol for the energy signal is Se ( n ) , 
wherein n = 1 , 2 , . . . , m , and msN , and wherein 

[ Sul [ SEL 
Si ( n ) = . . . , Se ( n ) = 

| Sim ] [ SEM 
min 

Sq - Sim are the first to m ' h information symbols for the 
information signal , and Sei - SEm are the first to mth energy 
symbols for the energy signal . E [ S ? ( n ) ] and E [ S²E ( n ) ] 
represent the energy of the information signal and the energy 
of the energy signal , respectively . Therefore , the power Q 
harvested at the receiving terminal can be expressed by the 
following relation : 

Q = < h , E [ S ? E ( n ) ] > 
[ 0034 ] The power Pg of the energy signal can be expressed 
by the following relation : 

receiving terminal is the sum of the minimum power 
required by the circuit of the receiving terminal and the 
power required by charging . 
0039 The method further comprises a step P2 : based on 
the optimal number Ne * of carriers of the energy signal and 
the optimal power Pe * of the energy signal , obtaining the 
optimal number N * of carriers of the information signal and 
the optimal power P , * of the information signal , by the 
transmitting terminal . 
[ 0040 ] That is , a second optimization target in the step P2 
is as follows : in case that a second constraint set is satisfied , 
the information transmission rate R is maximized . 
10041 ) A second constraint set is as follows : the sum of 
power of information signal on subcarriers is less than or 
equal to the total power of information signal in the base 
band signal . 
[ 0042 ] The first optimization parameter set in the step P1 
comprises one or more of the following parameters : the 
energy signal subcarrier set Sce , the minimum power Pmin 
required by the receiving terminal in operation , the channel 
bandwidth B , of each subcarrier , the maximum average 
power spectral density Ps of each subcarrier , and the channel 
parameter vector h . 
[ 0043 ] The second optimization parameter set in the step 
P2 comprises one or more of the following parameters : the 
information signal subcarrier set Scy , the number N , of 
subcarriers of the information signal , and the channel param 
eter vector h , wherein h = [ h , , h2 . . . hy ] ” . 
[ 0044 ] A first pre - allocated parameter set comprises one or 
more of the following parameters : an energy signal subcar 
rier allocation set , an energy signal power allocation set , and 
the total power Pg for energy signals . 
[ 0045 ] A second pre - allocated parameter set comprises 
one or more of the following parameters : an information 
signal power allocation set , and an information signal sub 
carrier allocation set . 
[ 0046 ] Resulting from the above , a system pre - allocated 
parameter set can be obtained by solving the following 
optimization problems . 
[ 0047 ] Specifically , the first pre - allocated parameter set 
can be obtained based on the first optimization target and the 
first constraint set , as follows 
[ 0048 ] P1 : 

[ 0049 ] min _ { h , Sce , Pmin , B , A } Pp , No , wherein ele 
ments in { } represent the first optimization parameters ; 

[ 0050 ] s . t . ( called a first constraint hereinafter ) : 
Q = < h , E [ S ? E ( N ) ] > , QzPmini 

PE = Elszcm ) . n = 1 

[ 0035 ] The allocation of carriers and frequency spectra 
may be optimized according to the maximum energy 
required by the operation of the receiving terminal and the 
channel feedback information . 
[ 0036 ] It is possible to monitor the channel feedback 
information after the signal is transmitted by the terminal 
transmits , and then to optimize the allocation of carriers and 
frequency spectra according to the minimum energy 
required by the operation of the receiving terminal and the 
channel feedback information in this embodiment , the 
number of channels is equal to the number of carriers ) . 
[ 0037 ] Preferably , the first optimization target in the step 
P1 is as follows : in case that the first constraint set is 
satisfied , the number Ne of carriers of the energy signal is 
minimal and the power Pe of the energy signal is minimal . 
[ 0038 ] It is noted that , the minimum power required by the 
receiving terminal in operation , as mentioned in the con 
straint C1 , should be interpreted as the minimum power 
required by the receiving terminal under multiple working 
modes . In this embodiment , in the constraint C1 , the work 
ing mode of the receiving terminal comprises a normal 
working mode and a charge mode . For example , when the 
receiving terminal is in the normal working mode ( a non 
charge mode ) , the minimum power required by the receiving 
terminal can be the minimum power required by the circuit 
of the receiving terminal ; and , when the receiving terminal 
is in the charge mode , the minimum power required by the 

ŽELS? ( ) 5 PE n = 1 

E [ Sºe ( n ) ] BosPs ; n = 1 , 2 , . . . „ NE . 
[ 0051 ] The second pre - allocated parameter set can be 
obtained according to the second optimization target and the 
second constraint set , as follows . 
[ 0052 ] P2 : 

[ 0053 ] max _ { h , SCE * , Sc ; } R , wherein Sce * is an opti 
mal energy signal subcarrier allocation set ; 
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[ 0054 ] s . t . ( called a second constraint hereinafter ) : 

Elsžim ) s P . 

optimal power Pr * of the energy signal satisfying the 
constraint C1 is modulated into five subcarrier channels 
ranked ahead in terms of the channel quality . Further , 
through calculation , if the constraint C1 can be satisfied by 
the energy signal when the subcarrier channel A5 is filled by 
half , the other half bandwidth resource of the subcarrier 
channel A5 and the subcarrier channels A6 to AS can be used 
for transmitting information signal . 
[ 0067 ] The process of solving the optimization problem 
concerning the information transmission rate for the system 
is as follows : 

max _ { h , SCE , Sc } R 

IM ? Ž Els } { n } ] < = P . 

[ 0068 ] By a convex optimization algorithm , an optimal 
information signal power allocation set { E * [ S ( n ) ] } and an 
optimal information signal subcarrier allocation set Sc , * can 
be determined to eventually obtain an optimal information 
transmission rate R * = argmaxR , wherein n = 1 , 2 , . . . , N7 . The 
optimization method further comprises a solution step for 
the step P2 : S21 : N * = N - Ne * , and P * = P - PE * 
[ 0069 ] The specific expression of R * = argmaxR is as fol 
lows : 

- 6 : 14 lapas ) 
n = 

[ 0055 ] The steps for solving the optimization problems are 
as follows : 
[ 0056 ] S11 : ranking the feedback subcarrier channel 
parameters in a descending order in terms of channel qual 
ity ; 
[ 0057 ] S12 : calculating to determine whether the maxi 
mum power transmitted over a subcarrier channel ranked 
ahead in terms of the channel quality satisfies the constraint 
C1 when the constraints C2 and C3 are satisfied as well ; if 
yes , proceed to step S14 ; or otherwise , proceed to step S13 ; 
[ 0058 ] S13 : superposing a next subcarrier channel ranked 
ahead , and determining whether the maximum total power 
transmitted over the subcarrier channels superposed satisfies 
the constraint C1 when the constraints C2 and C3 are 
satisfied as well ; if yes , proceed to step S14 ; or otherwise , 
step S13 is repeated ; 
[ 0059 ] S14 : recording the currently calculated number of 
subcarrier channels as the optimal number Ne * of carriers of 
the energy signal , and modulating the optimal power P , * of 
the energy signal satisfying the constraint C1 onto NE * 
subcarrier channels ranked ahead in terms of the channel 
quality . 
10060 ] Based on the above methods and steps , the specific 
solution steps are as follows : 
[ 0061 ] F1 : initializing system parameter Sce = O , Q = 0 , 
wherein Ø is a null set ; 
[ 0062 ] F2 : initializing variables k = 1 , Q . = 0 ; 
[ 0063 ] F3 : calculating QxRx - 1 + 1h712 * P1 , and detecting 
whether QxzPmin is true ; if not , proceeding to step F4 ; or 
otherwise , proceeding to step F5 , where | hzla is a module of 
the channel parameter vector hz ; 
[ 0064 ] F4 : setting k = k + 1 , and looping the step S3 ; and 
[ 0065 ] F5 : allocating P , = P2 = . . . = Pk - 1 = P1 , Px = ( x - P min ) / 
1hz / ? , and determining the optimal number Ne * = k of carriers 
of the energy signal , wherein P , to Pk - 1 are the powers 
allocated and modulated to subcarrier channels Al to A?k 
1 ) , and the optimal power of energy signals is as follows : 

PE * = ( N * 1 ) * P1 + ( Qx - P min ) \ hpe « l ; 
wherein hxe * l ? is a module of a channel parameter vector of 
the ( Ne * ) th carrier channel . 
10066 ] For example , as shown in FIG . 1 , eight subcarrier 
channels for a SIET signal are ranked in an order of A1 to 
A8 in terms of the channel quality . The bandwidth of each 
subcarrier channel is B , and the relations of the correspond 
ing channel parameters are [ h , 122 ] h , 1 . . . lhyla . Due to 
the limitation ETS2F ( n ) / / B SA to the channel quality , for a 
subcarrier channel having better channel quality , the optimal 
allocation power is E , * = AB = P , . The energy signal is first 
filled ( modulated ) into the subcarrier channel A1 . If through 
calculation , even the subcarrier channel A1 is filled , the 
power of the energy signal still cannot satisfy the constraint 
C1 , the energy signal is then filled into the subcarrier 
channel A2 . By that analogy , if it is calculated that the power 
of the energy signal can satisfy the constraint C1 when the 
subcarrier channel A5 is filled , it is decided that 5 is the 
optimal number Ne * of carriers for the energy signal . The 

[ 0070 ] wherein n = 1 , 2 , . . . , N , * , and o - is an average noise 
power . 
[ 0071 ] Preferably , in the constraint C1 , the working mode 
of the receiving terminal comprises a normal working mode , 
an energy consumption mode ( a speed - up power consump 
tion mode ) and an energy storage mode . 
[ 0072 ] The multicarrier broadband SIET optimization 
method provided is automatically configurable and highly 
feasible , taking into account of both wireless energy supply 
and information transfer . The independent energy signal is 
transmitted while the information signal is transmitted to the 
receiving terminal , therefore providing the energy required 
by the receiving terminal operating in a working mode . In 
addition , the information signal and the energy signal are 
optimized by the optimization algorithm , so that the energy 
transmission efficiency as well as the information transmis 
sion rate can be increased . The method can be widely 
applied into a variety of information and energy simultane 
ous transformation systems . 
[ 0073 ] Although the preferred embodiments of the present 
invention have been specifically described above , the pres 
ent invention is not limited thereto . Those skilled in the art 
can make various equivalent deformations or replacements 
without departing from the spirit of the present invention , 
and these equivalent deformations or replacements shall fall 
into the scope defined by the claims of the present disclo 
sure 
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What is claimed is : 
1 . A resource allocation optimization method for a Simul 

taneous Information and Energy Transfer ( SIET ) system , 
especially for a multicarrier broadband SIET system , the 
SIET system being configured to , by a transmitting terminal , 
transmit a baseband signal comprising an information signal 
and an energy signal , the optimization method comprising 
the following steps of : 

P1 : determining , by the transmitting terminal and accord 
ing to a first optimization target and a first constraint 
set , the optimal number N * of carriers for the energy 
signal and the optimal power Pe * for the energy signal ; 

wherein : 
the first optimization target is configured in such a way 

that : in case that the first constraint set is satisfied , the 
number NE * of carriers of the energy signal is minimal 
and the power P * of the energy signal is minimal ; and 

the first constraint set contains : 
C1 : the power Q collected by a receiving terminal is 

greater than or equal to a minimum power Pmin 
required by the receiving terminal in a current work 
ing mode , that is , Q?P mini 

C2 : the energy E * [ S E ( n ) ] of energy signal on each 
subcarrier channel is not greater than an energy limit 
P? ; and 

C3 : the average power spectral density on each sub 
carrier frequency band is less than or equal to a 
predefined parameter value A ; 

the optimization method further comprising : 
S11 : ranking , depending upon channel quality , subcarrier 

channel parameters feedback in a descending order ; 
S12 : calculating to determine whether the maximum 

power transmitted on a subcarrier channel which is 
ranked ahead depending upon the channel quality sat 
isfies the constraint C1 , when the constraints C2 and C3 
are satisfied , if yes , proceeding to step S14 ; or other 
wise , proceeding to step S13 ; 

S13 : superposing a next subcarrier channel ranked ahead 
and determining whether the maximum total power 
transmitted on the subcarriers superposed satisfies the 
constraint C1 , when the constraints C2 and C3 are 
satisfied ; if yes , proceeding to step S14 ; or otherwise , 
repeating step S13 ; and 

S14 : recording the currently calculated number of sub 
carrier channels as the optimal number NE * of carriers 
of the energy signal , and modulating the optimal power 
P * of the energy signal satisfying the constraint C1 
onto NE * subcarrier channels ranked ahead depending 
upon the channel quality . 

2 . The resource allocation optimization method of claim 
1 , further comprising : 
based on the optimal number N * of carriers of the energy 

signal and the optimal power Pe * of the energy signal , 
by the transmitting terminal , obtaining the optimal 
number N * of carriers of the information signal and the 
optimal power P * of the information signal ; and 

wherein , N * = N - NE * and P * = P - PE * . 
3 . The resource allocation optimization method of claim 

2 , further comprising : 
by a convex optimization algorithm , determining an opti 
mal information signal power allocation set { E * [ S ? , 
( n ) ] } and an optimal information signal subcarrier 
allocation set Sc , * , wherein n = 1 , 2 , . . . , N ; . 

4 . The resource allocation optimization method of claim 
3 , further comprising : 

determining an optimal information transmission rate R * 
according to the optimal information signal power 
allocation set { E * [ S2 ( n ) ] } and the optimal information 
signal subcarrier allocation set Sc , * , wherein : 

min 

R = B . 108 11 + While R * = B , * logo1 

n = 1 

wherein n = 1 , 2 , . . . , N , * , and g is an average noise 
power . 

5 . The resource allocation optimization method of claim 
1 , wherein the first constraint set further contains : 
C4 : the sum of energy signal power on subcarriers is less 

than or equal to the total power of the energy signal . 
6 . The resource allocation optimization method of claim 

1 , wherein , in the constraint C1 , the working mode of the 
receiving terminal comprises a normal working mode , an 
energy consumption mode and an energy storage mode . 

* * * * * 


