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(57) Abstract: A network side equipment, a user equipment, and a method for soft buffer processing are provided. The method in
cludes allocating, by a base station, transmission resource for a User Equipment (UE), and processing a soft buffer according to at 
least one parameter of the soft buffer, when uplink and downlink configurations of a plurality of cells of the UE Carrier Aggregation 

f4 (CA) are different, sending, by the base station, data to the UE by a Physical Downlink Control Channel (PDCCH) and a Physical 
Downlink Shared Channel (PDSCH), wherein the at least one parameter of soft buffer is determined by at least one of a Primary cell 
(Pcell) and a Secondary cell (Scell) uplink and downlink configurations of the UE, and wherein rate matching is performed on the 
PDSCH.
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METHOD AND APPARATUS FOR SOFT BUFFER PROCESSING 

Technical Field 

The present invention relates to mobile communications. More particularly, the 

present invention relates to a method and an apparatus for soft buffer processing 
5 of downlink data transmitted based on a Hybrid Automatic Repeat Request (HARQ).  

Background Art 

A Long Term Evolution (LTE) system supports a working mode of Time Division Duplex 
(TDD).  

FIG. 1 illustrates a frame structure of a TDD system according to the related art.  
10 Referring to FIG.1, each wireless frame has a length of 10ms, which is bisected 

into two half-frames with a length of 5ms. Each half-frame includes eight time 

slots with a length of 0.5ms and three special fields, i.e., a Downlink Pilot Time 
Slot (DwPTS), a Guard Period (GP), and an Uplink Pilot Time Slot (UpPTS), the sum 
of the length of which is ims. Each subframe is formed of two continuous time slots, 

15 i.e., the kth subframe includes time slot 2k and time slot 2k+1. The TDD system 
supports seven different uplink and downlink configurations as shown in FIG. 1.  

Here, D represents a downlink subframe, U represents an uplink subframe, and S 

represents the special subframe including three special fields. Table 1 

illustrates Uplink and Downlink Configurations of LTE TDD.  

20 [Table 1] 

Configurat Conversi Subframe No.  

ion No. on Point 

Period 

0 123456789 

0 5 ms DSUUUDSUUU 

1 5 ms DSUUDDSUUD 

2 5 ms DSUDDDSUD D 
3 10 ms DSUUUDDDD D 
4 10 ms DSUUDDDDDD D 
5 10 ms DSUDDDDDD D 
6 10 ms DSUUUDSUU D 
To improve users' transmission rate, in an enhanced LTE-Advanced (LTE-A) system 
of the LTE system, a greater working bandwidth is obtained from aggregating a 

plurality of Component Carrier (CC), i.e., Carrier Aggregation (CA), and uplink 

and downlink of a communications system is constituted, thereby supporting a higher 
25 transmission rate. For example, support for a bandwidth of 100MHz is obtained by 

aggregating five CCs of 20MHz, wherein each CC is referred to as a Cell. For a 

User Equipment (UE), a base station can configure the UE to work in a plurality 
of downlink Cells, wherein one Cell is a Primary cell (Pcell) while other Cells 
are referred to as Secondary cells (Scells).  

30 In Release 10 of the LTE TDD system, a plurality of Cells which are restricted 

to be aggregated together use the same uplink and downlink configuration, such 

that when a HARQ transmission timing is processed, it is possible to completely
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reuse the timing relation of a HARQ defining one Cell in LTE, thereby requiring 
no additional standardization work. Specifically, similar toRelease 8 of LTE the 
TDD, a Physical Downl ink Control Channel (PDCCH) is used for scheduling a Physical 
Downlink Shared Channel (PDSCH) within the current subframe for HARQ transmission 

5 of downlink data. One uplink subframe n can feedback the 

ACKnowledgement/Non-ACKnowledgement (ACK/NACK) informat ion corresponding to the 
PDSCH or the PDCCH of downlink Semi-Persistent Scheduling (SPS) release in zero, 
one or a plurality of downlink subframes, the index of these downlink subframes 

being n-k, wherein k belongs to set K which is determined by uplink and downlink 
10 configurations and uplink subframe n, as shown in Table 2.  

[Table 2] 

Index Set K 

Uplink and Downlink Subframe Index n 
Configurations 

0 1 2 3 4 5 6 7 8 9 
0 - - 6 - 4 - - 6 - 4 

1 - - 7, 6 4 - - - 7, 64 
2 - - 8, 7, 4,6- - - - 8, -

7, 
4, 6 

3 - - 7, 6, 11 6, 5 5, - - - -

4 

4 - - 12, 8, 7, 6, - - - - -

11 5, 

4, 7 
5 - - 13, 12, 9,- - - - - -

8, 7, 5, 4, 
11, 6 

6 - - 7 7 5-- 7 7

According to the timing relation of HARQ, in Release 8/9/10 of LTE TDD, the maximum 
numbers of downlink HARQ processes corresponding to the above seven TDD uplink 

15 and downl ink configurations are different. Here, the maximum number of downlink 

HARQ processes to each TDD uplink and downl ink configuration ensures that the base 
station can be indexed by HARQ processes of the PDCCH and can identify respective 
parallel HARQ processes without confusion.  

[Table 3] 

20 Maximum Number of downlink HARQ processes 

Uplink and Maximum Number of 

downl ink downl ink HARQ 

configurations processes 

0 4 

1 7 
2 10
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3 9 
4 12 

5 15 
6 6 

Table 3 illustrates the timing relation of HARQ in Release 10 of LTE TDD. Another 
problem relating to HARQ is how to process a soft buffer. A UE is divided into 

a plurality of classes according to its processing capacity, based on whether or 
not the UE supports Multiple-Input Multiple-Output (MIMO), the number of the 

5 maximum data stream of the supported MIMO, the size of soft buf fer, and the like.  
Here, the soft buffer is used to store the received soft bits, when the UE fails 
to correctly decode the data sent by the base station, and enables soft combining 
during HARQ retransmission, thereby improving link performance. The processing 

of the soft buffer affects Rate Matching (RM) for downlink data. In Release 10 

10 of LTE TDD, the soft buffer of the UE is described as , and no matter whether 
the UE is in a single carrier mode or a CA mode, RM is performed for each code 

block of one transport block according to the size of soft buffer 

NR 
Na I =min -) K 

, wherein C is the sum of the code blocks divided by 

N 
Nat = N.* 

the transport block, K K -unn M M 

K K2 
15 depends on the transmission mode of the UE, for the MIMO 

transmission mode, KMAO for the non-MIMO transmission mode, - R is 
the maximum number of downlink HARQ processes set forth in the above Table 3, 

M K unit is a constant 8, Ki is a constant relating to UE category, and 

K.  
is the sum of the encoding bits transmitted by turbo codes. Specifically, 

20 nomatter which carriers the UEworks in, RM is performed according to the condition 
that the UE only configures the current one carrier. When the UE configures a 

plurality of Cells, the processing result is that the hypothetical HARQ soft buffer 
for one code block in RM may be greater than the soft buffer capacity that the 

UE can support. In Release 10 of LTE TDD, suppose that the UE equally divides its 
25 soft buffer to a plurality of Cells. In order to better support HARQ Incremental 

Redundancy (IR), the base station should know which soft bits the UE stores when 
the UE fails to correctly decode one code block. Therefore, the number of the 

Nc 
carrier configured by the UE is described as , and for each Cell and at
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least transport blocks, when one code 
block of one transport block fails to decode, it is regulated in LTE-A that the 
UE at least needs to store soft bits 

W , mki..Wlnod(k + ns -1, N ) ,---, ) for this code block, 

nn =Min Ne Ib , D ( CN -KjMW --min( MLA0 W, 
5 wherein ,-is 

a soft bit received by the UE, and k is a smaller index in the indexes of respective 
soft bits received by the UE.  

As the distance of the frequency domain between a plurality of Cells that perform 
carrier aggregation is large enough, these Cells entirely can use different uplink 

10 and downlink configurations without interference to each other.  

[Disclosure] 

[Technical Problem] 

Thus, in the subsequent study of LTE-A, a very significant research project is 

how to efficiently support different uplink and downlink configurations of a 

15 plurality of Cells. Since the uplink and downlink configuration for UE is different 
in different Cells, there will be a structure where some Cells are upl ink subframes 
while others are downlink subframes in the same subframe. This is different from 
Release 10 of LTE TDD and accordingly, the timing relation of HARQ may need to 

be re-defined.  

20 Therefore, a need exists for a method and an apparatus for soft buffer processing 
of data in HARQ transmission.  

The above information is presented as background information only to assist with 
an understanding of the present disclosure. No determination has been made, and 
no assertion is made, as to whether any of the above might be applicable as prior 

25 art with regard to the present invention.  

Summary of the Invent ion 

Aspects of the present invention are to address at least the above-mentioned 

problems and/or disadvantages and to provide at least the advantages described 

below. Accordingly, an aspect of the present invention is to provide a method and 
30 an apparatus for soft buffer processing of a Hybrid Automatic Repeat Request (HARQ) 

downlink data transmission by putting forward a scheme of processing a soft buffer 
in a Carrier Aggregation (CA) system where upl ink and downlink configurations of 
a plurality of Cells are different.  

In accordance with an aspect of the present invention, there is provided a 

35 method for receiving data at a receiver in wireless system, the method comprising: 
receiving information on uplink and downlink (UL/DL) configurations for time 

division duplex (TDD) mode corresponding to at least two serving cells that are
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configured to the receiver, wherein the at least two serving cells comprises a 

primary cell (Pcell) and a secondary cell (Scell), 

determining a reference UL/DL configuration for the Scell based on a UL/DL 

configuration of the Scell and a UL/DL configuration of the Pcell if the UL/DL 

5 configuration of the Scell is different from the UL/DL configurations of the Pcell, 
determining a size of a soft buffer for the Scell based on the reference UL/DL 

configuration, and 

receiving the data based on the size of the soft buffer.  

In accordance with another aspect of the present invention, there is provided 
10 a receiver for receiving data comprising: 

a controller configured to 

receive information on uplink and downlink (UL/DL) configurations for time 
division duplex (TDD) mode corresponding to at least two serving cells that are 
configured to the receiver, wherein the at least two serving cells comprises a 

15 primary cell (Pcell) and a secondary cell (Scell), 

determine a reference UL/DL configuration for the Scell based on a UL/DL 

configuration of the Scell and a UL/DL configuration of the Pcell if the UL/DL 

configuration of the Scell is different from the UL/DL configurations of the Pcell, 
determine a size of a soft buffer for the Scell based on the reference UL/DL 

20 configuration, and 

receive the data based on the size of the soft buffer.  

The above exemplary methods or equipments of the present invention are capable 

of reasonably and efficiently addressing the issue of soft buffer processing of 

25 data in HARQ downlink transmission in a CA system, where uplink and downlink 

configurations of a plurality of Cells are different, optimizing the operation 

of HARQ incremental redundancy, and improving decoding performance of a UE. The 
above scheme set forth in exemplary embodiments of the present invention is simple, 
efficient, and only has a little change to the current system and will not affect 

30 the compatibility of the system.  

Other aspects, advantages and salient features of the invention will become 

apparent tothose skilled intheart fromthe following detailed description, which, 
taken in conjunction with the annexed drawings, discloses exemplary embodiments 
of the invention.  

35 

Brief Description of the Drawings 

The above and other aspects, features, and advantages of certain exemplary 

embodiments of the present invention will be more apparent from the following 

description taken in conjunction with the accompanying drawings, in which: 

40 FIG. 1 illustrates a frame structure of a Time Division Duplex (TDD) system 

according to the related art; 

FIG. 2 illustrates a timing relation of a downlink Hybrid Automatic Repeat Request 
(HARQ) according to an exemplary embodiment of the present invention; 

FIG. 3 is a flowchart illustrating a method of processinga soft buffer at anetwork
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side according to an exemplary embodiment of the present invention; 

FIG. 4 is a flowchart illustrating amethod of processing a soft buffer at a terminal 
side according to an exemplary embodiment of the present invention; 

FIG. 5 is a block diagram of a structure of a network side equipment and a User 

5 Equipment (UE) according to an exemplary embodiment of the present invention.  

Throughout the drawings, like reference numerals will be understood to refer to 
like parts, components, and structures.  

Description of the preferred embodiments 

10 The following description with reference to the accompanying drawings is provided 
to assist in a comprehensive understanding of exemplary embodiments of the 

invention as defined by the claims and their equivalents. It includes various 

specific details to assist in that understanding but these are to be regarded as 
merely exemplary. Accordingly, those of ordinary skill in the art will recognize 

15 that various changes and modifications of the embodiments described herein can 

be made without departing from the scope and spirit of the invention. In addition, 
descriptions of well-known functions and constructions may be omitted for clarity 
and conciseness.  

The terms and words used in the following description and claims are not limited 
20 to the bibliographical meanings, but, are merely used by the inventor to enable 

a clear and consistent understanding of the invention. Accordingly, it should be 
apparent to those skilled in the art that the following description of exemplary 
embodiments of the present invention is provided for illustration purpose only 

and not for the purpose of limiting the invention as defined by the appended claims 
25 and their equivalents.  

It is to be understood that the singular forms "a," "an," and "the" include 
plural referents unless the context clearly dictates otherwise. Thus, for example, 
reference to "a component surface" includes reference to one or more of such 

surfaces.  

30 By the term "substantially" it is meant that the recited characteristic, 

parameter, or value need not be achieved exactly, but that deviations or variations, 
including for example, tolerances, measurement error, measurement accuracy 

limitations and other factors known to those of skill in the art, may occur in 

amounts that do not preclude the effect the characteristic was intended to provide.  
35 In the claims which follow and in the description of the invention, except where 

the context requires otherwise due to express language or necessary implication, 
the word "comprise" or variations such as 'comprises" or "comprising" is 

used in an inclusive sense, i.e. to specify the presence of the stated features 
but not to preclude the presence or addition of further features in various 

40 embodiments of the invention.  

It is to be understood that, if any prior art publication is referred to herein, 
such reference does not constitute an admission that the publication forms a part 
of the common general knowledge in the art, in Australia or any other country.
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To facilitate the understanding of exemplary embodiments of the present invention, 
the timing relation of a Hybrid Automatic Repeat Request (HARQ) in a Carrier 

Aggregation (CA) scenario is briefly introduced. In a case of CA where upl ink and 
downlink configurations of a plurality of Cells are different, there is such a 

5 structure where some Cells are upl ink subframes while others are downlink subframes 
within the same subframe, and the structure causes the timing relation of HARQ 

of a Physical Downlink Control Channel (PDSCH) to change, thereby causing the 

change of the actual maximum number of downlink HARQ processes of each Cell.  

According to the timing relation of HARQ specifically used, the HARQ of a Primary 
10 cell (Pcell) may not change, i.e., the maximum number of downlink HARQ processes 

of Pcell does not change, but the timing relation of HARQ of a Secondary cell (Scell) 
changes. Accordingly, the maximum number of downlink HARQ processes of the Scell 
changes, or both of the timing relation of HARQ of the Pcell and the Scell change 
so as to cause the change of the maximum numbers of downlink HARQ processes of 

15 the Pcell and the Scell.  

Such change of the maximum number of downlink HARQ processes is described through 
an example as follows. The timing relation of HARQ used in exemplary embodiments 
of the present invention is merely to explain that the maximum number of downlink 
HARQ processes of the Scell changes when uplink and downlink configurations of 

20 a plurality of Cells are different, but exemplary embodiments of the present 

invention are not limited to only using this method to define HARQ timing of the 
Scell.  

FIGs. 2 through 5, discussed below, and the various exemplary embodiments used 

to describe the principles of the present disclosure in this patent document are 
25 by way of illustration only and should not be construed in any way that would limit 

the scope of the disclosure. Those skilled in the art will understand that the 

principles of the present disclosure may be implemented in any suitably arranged 
communications system. The terms used to describe various embodiments are 

exemplary. It should be understood that these are provided to merely aid the 

30 understanding of the description, and that their use and definitions in no way 

limit the scope of the invention. Terms first, second, and the like are used to 

differentiate between objects having the same terminology and are in no way 

intended to represent a chronological order, unless where explicitly stated 

otherwise. A set is defined as a non-empty set including at least one element.  

35 FIG. 2 illustrates a timing relation of a downlink HARQ according to an exemplary 
embodiment of the present invention.  

Referring to FIG. 2, the uplink and downlink configurations of the Pcell and Scell 
are configuration 1 and configuration 0, respectively. Suppose uplink 

ACKnowledgement/Non-ACKnowledgement (ACK/NACK) information is still sent on the 
40 Pcell, the maximum number of downlink HARQ processes of the Scell equals to 5, 

while the maximum number of downlink HARQ processes of configuration 0 in a Long 
TermEvolution (LTE) Time DivisionDuplex (TDD) equals to4, according to the timing 
relation of HARQ as shown in FIG.2. Specifically, since the Pcell uses different 
uplink and downlink configurations than the Scell, the maximum number of downlink
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HARQ processes transmitted by the PDSCH on the Scell increases relative to the 

maximum number of downlink HARQ processes in LTE TDD.  

Since the processing of the soft buffer by the base station and a User Equipment 
(UE) depends on the maximum number of downlink HARQ processes of a Cel 1, the change 

5 of the maximum number of downlink HARQ processes caused by different uplink and 

down ink conf igurat ions of multiple Cel ls affects the operation for the soft buffer 
by the base station and UE. According to the exemplary method for processing the 
soft buffer, as defined in Release 10 of LTE TDD, the maximum number of downlink 
HARQ processes serves as a parameter for computing the soft buffer allocated to 

10 each transport block.  

According to an exemplary embodiment of the present invention, a method for soft 
buffer processing is provided. The method includes allocating, by a base station, 
transmission resources for a UE, and processing the soft buffer according to at 

least one parameter of the soft buffer when uplink and downlink configurations 

15 of a plurality of Cells of the UE CA are different, sending, by the base station, 
data to the UE by a Physical Downl ink Control Channel (PDCCH) and the PDSCH, wherein 
the at least one parameter of the soft buffer is determined by at least one of 

a Pcell and a Scell uplink and downlink configurations of the UE, and performing 
rate matching on the PDSCH.  

20 In consideration of the characteristics of the uplink and downlink configurations 
of a plurality of Cells being different, FIG. 3 is described below.  

FIG. 3 is a flowchart illustrating amethod for processinga soft buffer at anetwork 
side according to an exemplary embodiment of the present invention.  

Referring to FIG. 3, in step S310, a base station allocates a transmission resource 
25 for a UE and determines a parameter of processing the soft buffer.  

In step S310, the base station allocates the transmission resource for UE, and 

processes the soft buffer according to at least one parameter of the soft buffer 
when uplink and downlink configurations of a plurality of Cells of the UE CA are 
different, wherein the at least one parameter of the soft buffer is determined 

30 by at least one of the Pcell and the Scell uplink and downlink configurations of 
the UE, and thereafter rate matching is performed on the PDSCH.  

In an exemplary embodiment of the present invention, a processing method is to 

determine the actual maximum number of downlink HARQ processes of one Cell 

according to the timing relation of HARQ defined in a case of CA where different 
35 uplink and downlink configurations are used in a plurality of Cells, so as to 

process soft buffer according to the actual maximum number of downlink HARQ 

processes. Specifically, according to each combination of uplink and downlink 

configurations of the Pcell and the Scell, the actual maximum number of downlink 
JARQ processes of one Cell is determined and the corresponding relationship between 

40 such combination of uplink and downlink configurations and the actual maximum 

number of downlink HARQ processes is recorded in the form of a table. For one 

combination of upl ink and downlink configurations of the Pcell and the Scell, the 
actual maximum number of downlink HARQ processes of one Cell is described below.  
Presume that for each combination of TDD uplink and downlink configurations of
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the Peell and the Scell, the HARQ-ACK timing relation corresponding to downlink 
transmission on the Scel l reuses the HARQ-ACK t iming relat ion of a TDD upl ink and 
downlink configurations. For example, the TDD uplink and downlink configurations 
for the HARQ-ACK timing relation of the downlink transmission of the Scell are 

5 determined in accordance with the corresponding relations in Table 4 (TDD uplink 
and downlink configurations for HARQ-ACK timing relation).  

[Table 4] 

TDD uplink and downlink configurations 
for IIARQ-ACK tirning relation 

IARQ-ACK tiring Uplink and dowilink configurations of Iell 

ofSeell 0 1 2 3 4 5 6 

Uplink and 0 0 1 2 3 4 5 6 
downlink 1 1 1 2 4 4 5 1 
configurations 2 2 2 2 5 5 5 2 
ofSCelt 3 3 4 5 3 4 5 3 

4 4 4 5 4 4 5 4 
5 5 5 5 5 5 

6 6 1 2 3 4 5 6 

10 

As shown inTable 5, for each combination of TDD uplink and downlink configurations 
of the Pcell and the Scell, the actual maximum number of downlink HARQ processes 

M~ 
of the Scell is , and can be obtained by determining TDD uplink and 
downlink configurations for the HARQ-ACK timing relation of the Scell according 

15 to Table 5(Example I of the actual maximum number of downlink HARQ processes).
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[Table 5] 

pie:7~ I of thLe se~; 3d nminimi 7,umbs 

pi~1 szj& 1..p4K TDD psik wai 
Pw~ K b~sa~ 4 dewa;nk At .  

Upid ]t5 'Ur'1ian Stmirgfi adwl 

--w-i-a--d-wa----d-w----k-HA-

44 

4 4 1 
515 

61 5 1 

1 1 
2 1.  

I 4 l7 

4 4 12 

:115 

61 14 

3 4 1' 

4 1 13 

14 

.4 4 12 
5 5 15 

6 3
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MDL IIARq 
The actual maximum number of down ink HARQ processes of the Scel 1 
as determined in Table 5, can be applied to various CA scenarios. Alternatively, 

DLHAR!2 may be determined by using different methods when the downlink 

transmission of the ScelI is cross-carrier scheduled through the PDCCH of the Pcell.  
5 Presume that cross-subframe scheduling is not supported, i.e., the PDCCH sent 

within one downlink subframe of the Pcell can only schedule the downlink data 

transmission of downlink sub-frames of the Scell on identical timing positions, 
and for each combination of TDD uplink and downlink configurations of the Pcell 

and the Scell, the HARQ-ACK timing relation corresponding to the downlink 

10 transmission on the Scell may reuse the HARQ-ACK timing relation of TDD uplink 

and downlink configurations of the Pcell. As shown in Table 6(Example II of the 

actual maximum number of downlink HARQ processes D hA ), for each 
combination of TDD uplink and downlink configurations of the Pcell and the Scell, 

the actual maximum number of downlink HARQ processes of the Scell is ,LARP 
15 and can be obtained by determining the HARQ-ACK timing relation of the Scell 

according to the uplink and downlink configurations of the Pcell.
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[Table 6] 

The ~ ~ ~ ~~h acltQ-Al maximumnubrodonikHR prcse A4D RQ suedt 

copue thd spfk andfe al lgad t eamcheof ebok ae nth ehdfrrt 

* 4 i on cr l i n aT 

5 0 4 

'4 24 

44 7 

1 4 1 

6 4 

The actual maximum number of downlink HARQ processes is used to 
5 compute the soft buffer allocated to each code block, based on the method for rate 

matching of the base stat ion current ly def ined in Release 10 of LTE TDD. The size
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N 
of the soft buffer of UE is described as , and the size of the soft buffer 

of code block is , when the base station performs rate 
matching on each code block of one transport block, 

C' ~ nu (MyK>3 -1 D I t 

wherein , and other 
5 parameters are the same as those defined in Release 10 of LTE TDD. For example, 

K 
C is a sum of the code blocks divided by the transport block, M!. depends on 

the transmission mode of UE, for the Mult iple-Input Mult iple-Output 

K =1 
(MIMO) transmission mode, for the non-MIMO transmission mode, 

is a constant 8, Kcis a constant relating to UE category, and K 
10 is a sum of encoding bits transmitted by turbo codes.  

Corresponding to the operation of the base station, the UE may have a plurality 
of exemplary methods of processing the soft buffer. The exemplary method of the 

M rc 
UE processing the soft buffer based on D -J is described below.  

At the UE side, based on the exemplary method of processing the soft buffer by 

15 the UE, as defined in Release 10 of LTE TDD, the UE equally divides its soft buffer 
to a plurality of Cells, and for each Cell and at least 

-milln( M ' )transport blocks, when one code block of 

one transport block fails to decode, the number of soft bits stored at least for 

nm 3=min Nawl M 4)4 
this code block is 

20 Specifically, these soft bits are described 

as ,k---, being a soft bit received by the 
UE and k being a smaller index in the indexes of respective soft bits received 

by the UE.  

The above processing method processes the soft buf fer based on the actual maximum 

M m 
Mdt HARQ 25 number of downl ink HARQ processes , whi ch has the opt imal per formance



14 

but high complexity. The actual maximum number of downlink HARQ processes of each 
configuration combination is recorded by means of a table. For example, seven 

uplink and downlink configurations are defined in LTE TDD, and in consideration 

of the base station supporting bandwidth combinations on two different frequency 
5 bands, there are 42 different combinations of uplink and downlink configurations, 

that is, there are 42 lines in this table. If a case of CAwhere uplink and downlink 
configurat ions on two frequency bands are substantially the same is considered, 
there are 49 lines in total in the table.  

In another exemplary embodiment of the present invention, a simplified processing 
10 method is to process the soft buffer by the maximum number of downlink HARQ 

processes , as defined by the uplink and downlink configurations of 
the Scell in Release 10 of LTE TDD, in a case of CA where different uplink and 

downlink configurations are used in a plurality of Cells. Here, since the uplink 

and downlink configurations of respective Cells are different, - is 

15 likely to be unequal to the actual maximum number of downlink HARQ 

processes DL-HLQ . Thus, it is not optimal to process the soft buffer based 

DL--HARQ 
on 

Specifically, based on the exemplary method for rate matching of the base station 
currently defined in Release 10 of LTE TDD, the soft buffer allocated to each code 

20 block is computed by the maximum number of down ink HARQ processes DLHARQ 

defined by the uplink and downlink configurations of the Scell in Release 10 of 

LTE TDD. When the base station performs rate matching on each code block of one 

transport block, the size of the soft buffer of the code block 

NAy =MinK 

is 

25 wherein , and other parameters are 

the same as those defined in Release 10 of LTE TDD.  

Corresponding to the operation of the base station, the UE may have a plurality 

of methods of processing the soft buf fer. The exemplary method of the UE processing 

the soft buffer based on is described as follows: at the UE side, 

30 the UE equally divides its soft buffer to a plurality of Cells, and for each Cell
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and at least K- Rmn(MD 0LO , MaME4 transport blocks, when one code 
block of one transport block fails to decode, the base station supposes that the 
number of soft bits stored by the UE for this code block is 

n. =min N,, LK ,;l flhmniC-N&jKm-in(Mk ,IM 
, wherein 

5 these soft bits are described as , --- , , being 

a soft bit received by the UE, and k being a smaller index in the indexes of 

respective soft bits received by the UE. Here, when 1" is greater 

DI .. HA4RQ 
than , the UE is likely to not have enough ability to store 
soft bits for every code block.  

10 An exemplary processing method is to process the soft buffer by the maximum number 

of downlink HARQ processes H-" , as defined by the upl ink and downl ink 
conf igurat ions of the Pcel l in Release 10 of LTE TDD, in a case of CA where di f ferent 

uplink and downlink configurations are used in a plurality of Cells. Here, since 
the uplink and downlink configurations of respective Cells are different, 

15 D_ Q is likely to be unequal to the actual maximum number of downlink 

HARQ processes . Thus it is not opt imal to process the soft buffer based 

MRIOAaUJ 
on .L _MARQ 
Specifically, based on the exemplary method for rate matching of the base station 
currently defined in Release 10 of LTE TDD, the soft buffer allocated to each code 

20 block is computed by the maximum number of downlink HARQ processes - , 

as defined by the uplink and downlink configurations of the Pcell in Release 10 

of LTE TDD. When the base station performs rate matching on each code block of 

one transport block, the size of the soft buffer of the code block 

is , wherein 
25 and other parameters are the same as those defined in Release 10 of LTE TDD.
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Corresponding to the operation of the base station, the UE may have a plurality 
of methods of processing the soft buffer. The exemplary method of the UE processing 

the soft buffer based on DL is described as follows: at the UE side, 
the UE equally divides its soft buffer to a plurality of Cells, and for each Cell 

5 and at least - transport blocks, when one 

code block of one transport block fails to decode, the base station supposes that 
the number of the soft buffer stored by the UE for this code block is 

n = min N*- .min(M ,M 

, wherein these soft 

wkW~ Wik 
bits are described as , being a soft bit 

10 received by the UE, and k being a smaller index in the indexes of respective soft 

MM Mt moPed 
bits received by the UE. Here, when DL- MQ is greater than - , 

the UE is likely to not have enough ability to store soft bits for every code 
block. One advantage of this exemplary method is that it is compatible to the 

exemplary method for processing the soft buffer in Release 10 of LTE TDD.  

15 Another exemplary processing method is to process the soft buffer by substituting 
a predefined value X to the maximum number of downlink HARQ processes in a case 

of CA where different uplink and downlink configurations are used to a plurality 
of Cells. This predefined value may be high-level semi-statically configured and 
may also be a fixed value in the standard. For example, a reasonable method is 

20 that the predefined value X equals to S. For Frequency Division Duplexing (FDD), 
the maximum number of downlink HARQ processes is fixed to 8, so the soft buffer 

is processed based on X being equal to 8, and its down ink performance corresponding 
to the FDD system.  

Specifically, based on the exemplary method for rate matching of the base station 
25 currently defined in Release 10 of LTE TDD, the soft buffer allocated to each code 

block is computed by the predefined value X. When the base station performs rate 
matching on each code block of one transport block, the size of the soft buffer 

NN 

of code block is wherein 

- , and other parameters are the same as those 

30 defined in Release 10 of LTE TDD.
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Corresponding to the operation of the base station, the UE may have a plurality 
of methods of processing the soft buffer. The exemplary method of the UE processing 
the soft buffer based on X is described as follows: at the UE side, the UE equally 
divides its soft buffer to a plurality of Cells, and for each Cell and at least 

5 KMA -mnn ( X, M ) transport blocks, when one code block of one transport 
block fails to decode, the number of the soft buffer stored at least for this code r N ns- = Min NS [ LXZO1 

C -NCO -Kmn -min{(X, Mj.i) 
block is . Specifically, 

these soft bits are described as mod(k+n 1) ) I being 

a soft bit received by the UE, and k being a smaller index in the indexes of 

10 respective soft bits received by the UE. By implementing this exemplary method, 

the base station can ensure that the UE stores soft bits for one code block, 
so that it can optimize the operation of HARQ Incremental Redundancy (IR).  

In a case of CA where different uplink and downlink configurations are used in 

apluralityof Cells, dependingonthe defined timing relation of HARQ, it is likely 

15 to enable the actual maximum number of downlink HARQ processes M OL-LRQ of 
one Cell to be within the range determined by the maximum number of downlink HARQ 

MR 10, Ped c- M pg-qf MM RC&l 
processes DLHARQ and DLJLZ4RQ of respective uplink and downlink 

configurations of the Pcell and the Scell in Release 8 of LTE TDD, i.e., 

M M Ro'm 
HAR is greater than or equal to the smaller value between AL_HARQ 

20 and 2 and less than or equal to the greater value between 

DLHARQ DL _HALRQ.  
and . Moreover, it is possible to ensure that 

DT HARQ is within the range determined by -HARQ and 

DLHARQ through an appropriate design of HARQ timing.  

Therefore, a simplified exemplary processing method is to process the soft buffer 
25 by the greater value of the maximum number of down ink HARQ processes of respect ive 

uplink anddownlink configurations of thePcell and the Scell , as defined inRelease 

8 of LTE TDD, i.e.,
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Specifically, based on the exemplary method for rate matching of the base station 
currently defined in Release 10 of LTE TDD, the soft buffer allocated to each code 

.Mmax MA 
block is computed by . When the base station 

performs rate matching on each code block of one transport block, the size of the 

N =min ,K, 

5 soft buffer of code block is C wherein 

and other parameters are the same as those defined in Release 10 of LTE TDD.  

Corresponding to the operation of the base station, the UE may have a plurality 

of methods of processing the soft buf fer. The exemplary method of the UE processing 

max A Mro Pd JMAia.d ) 
10 the soft buffer based on is described as follows: 

at the UE side, the UE equally divides its soft buffer to a plurality of Cells, 
and for each Cell and for at least 

.K -minmaM" Mm M a 
W Transport blocks, 

when one code block of one transport block fails to decode, the number of soft 

15 bits stored at least for this code block is 

mm N 
C -N -K -min (max(ME"_ j, ME_ tjM 

Specifically, these soft bits are described as 

W W .---, mod( n-I N 6 ) being a soft bit received by the 
UE, and k being a smaller index in the indexes of respective soft bits received 

20 by the UE. By implementing this exemplary method, the base station can ensure that 

the UE stores soft bits for one transport block, so that it can optimize the 
operation of HARQ IR.  

In a case of CA where different uplink and downlink configurations are used in 

a plurality of Cells, one exemplary method for defining HARQ-ACK timing is that 

25 timing relation of HARQ-ACK corresponding to downlink transmission on the Scell 

reuse the HARQ-ACK timing relation of a TDD uplink and downlink configurations 

for each combination of TDD uplink and downlink configurations of the Pcell and 

the Scel1, for example, working according to Table 4. Speci f ically, in a case where 
the down ink subframe of the Scell is a subset of downlink subframes of the Pcell, 

30 the HARQ-ACK timing relation corresponding to the downlink transmission on the
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Scell is determined according to the timing relation of TDD uplink and downlink 

configurations of the Pcell. In a case where the down ink subframe of the Scell 
is a superset of downlink subframes of the Pcell, the HARQ-ACK timing relation 

corresponding to the downlink transmission on the Scell is determined according 
5 to the timing relation of TDDuplink and downlink configurations of the Scell itself.  

In a case where the down ink subframe of the Scel l is neither the subset of down ink 
subframes of the Pcell nor the superset of downlink subframes of the Pcell, the 

HARQ-ACK timing relation corresponding to the downlink transmission on the Scell 
is determined according to the timing relation of a reference TDD uplink and 

10 downlink configuration, wherein the uplink subframe in this reference TDD uplink 
and down ink conf igurat ion is the intersection of the upl ink subframe of the Pcell 
and the uplink subframe of the Scell. In order to facilitate depiction, TDD uplink 
and downlink configurations for determining HARQ-ACK timing relation of downlink 
transmission of the Scell as definedby each combination of TDD uplink and downlink 

15 configurations of the Pcell and the Scell in Table 4 are collectively referred 

to as TDD uplink and downlink configurations for HARQ-ACK timing relation.  

In an exemplary method for defining HARQ-ACK timing relation, according to the 

LTE TDD specification, the maximum number of downl ink HARQ processes of TDD uplink 
and downlink configurations for determining HARQ-ACK timing relation is 

20 . Another exemplary processing method, in a case of CA where different 
uplink and downlink conf igurations are used in a plural ity of Cells, is to process 

the soft buffer by the maximum number of downlink HARQ processes of TDD uplink 

and downlink configurations for determining HARQ-ACK timing relation, i.e., 

25 Specifically, based on the exemplary method for rate matching of the base station 

currently defined in Release 10 of LTE TDD, the soft buffer allocated to each code 

block is computed by . When the base station performs rate matching 

on each code block of one transport block, the size of the soft buffer of code 

NC K 
block is , wherein 

Kc -K M -min (MDE , MRI) 
30 ,Mother parameters are the 

same as those defined in Release 10 of LTE TDD.  

Corresponding to the operation of the base station, the UE may have a plurality 

of methods of processing the soft buffer. The exemplary method of the UE processing
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the soft buffer based on -- is described as follows: at the UE side, 
the UE equally divides its soft buffer to a plurality of Cells, and for each Cell 

K 'min M ' MI 
and for at least transport blocks, 
when one code block of one transport block fails to decode, the number of soft 

5 bits stored at least for this code block is 

C- -N -K,,,- in (MiM 
- . Specifically, 

these soft bits are described as --

Wkbeing a soft bit received by the UE, and k being a smaller index in the indexes 

of respective soft bits received by the UE. By implementing this exemplary method, 

10 the base station can ensure that the UE stores soft bits for one code block, 
so that it can optimize the operation of HARQ IR.  

According to the LTE TDD specification, the maximum number of downlink HARQ 

processes of TDD uplink and downlink configurations for determining HARQ-ACK 

timing relation is -- , and is used to process the 

15 soft buffer in a case of CA where different uplink and downlink configurations 

are used in a plurality of Cells.  

Taking the exemplary method of TDD uplink and downlink configurations for 

determining HARQ-ACK timing relation in Table 4 as an example, in a case where 

the downl ink subframe of the Scel 1 is a superset of downl ink subframes of the Pcel 1 , 
20 the TDD uplink and downlink configurations for determining HARQ-ACK timing 

relation is the TDD uplink and downlink configurations of the Scell, so 

JLHAIRQ equals to the actual maximum number of downlink HARQ processes 

of the Scell, i.e., the actual maximum number of downlink HARQ 

M $ea'R10 
processes , as defined in Release 10 of LTE. In a case where the 

25 downlink subframe of the Scell is a subset of downlink subframes of the Pcell, 

and that the downl ink subframe of the Scel 1 is neither the subset of nor the superset 
of downl ink subframes of the Pcell, the upl ink and downl ink conf igurations of TDD 
for determining HARQ-ACK timing relation is different with the upl ink and downl ink
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M -f 
configurations of the Scell, so D A does not equal to the actual maximum 

M"W 
number of downlink HARQ processes -IARQ of the Scell, and renders a 

certain performance loss.  

Similarly, for cross-carrier scheduling, the HARQ-ACK timing relat ion of downl ink 
5 transmission of the Scell is normally determined according to the uplink and 

downlink timing relation of the Pcell. As shown in Table 5, in a case where the 

downlink subframe of the Scell is a superset of downlink subframes of the Pcell, 
down ink subframes available for down ink transmission on the Scell are identical 

with those on the Pcel l, whereby obtained according to uplink and 
10 downlink configurations of the Pcell equals to the actual maximum number of 

M ra 
downl ink HARQ processes DI.JARQ of downlink transmission on the Scel1. In 
a case where the downlink subframe of the Scell is a subset of downlink subframes 
of the Pcell, and that the downlink subframe of the Scell is neither the subset 

of nor the superset of downlink subframes of the Pcell, downlink subframes 

15 available for downlink transmission on the Scell are different with those on the 

M. -ref 
Pcell, resulting in that the parameter -- determined by HARQ-ACK 

timing relation of the Pcell being different with the actual maximum number of 

Mr 
downlink HARQ processes -- of the Scell, and rendering a certain 

performance loss.  

20 One processing exemplary method is obtaining the parameter 3 4 X ARQ for 
processing the soft buffer by calculation based on the maximum number of downlink 

M RQ 
HARQ processes D--IIMR of TDD uplink and downlink configurations for 

determining HARQ-ACK timing relation, and processing the soft buffer based on the 

parameter DL EQ. Comparing the maximum number of downl ink HARQ processes 

25 DL-- AR of TDD uplink and downlink configurations for determining 

HARQ-ACK timing relation and the actual maximum number of downlink HARQ processes 

a of reat 

-- e of the ScellI of Table 4 or Table 5, in a case where the downl ink
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subframe of the Scell is a superset of downlink subframes of the Pcell, 

- equals to . In a case where the downlink subframe 

of the Scell is a subset of downlink subframes of the Pcell and that the downlink 
subframe of the Scell is neither the subset of nor the superset of downlink 

5 subframes of the Peel 1, - is less than by at least one, 

M ". uvnf -1 
so U Q can be defined as equaling to 

Thus, the parameter - obtained by the calculation hereinabove is used 
to compute the soft buffer allocated to each code block, based on the exemplary 

method for rate matching of the base station currently defined in Release 10 of 

Na =mi , ,K, 
10 LTE TDD. The size of the soft buf fer of code block is 

when the base station performs rate matching on each code block of one transport 

block, wherein - , and other 

parameters are the same as those defined in Release 10 of LTE TDD.  

Corresponding to the operation of the base station, the UE may have a plurality 

15 of methods for processing the soft buffer. The exemplary method of the UEprocessing 

the soft buffer based on - RQ is described as follows: at the UE side, 

the UE equally divides its soft buffer to a plurality of Cells, and for each Cell 

Ka e muin (M""" 
and at least .transport blocks, when one 

code block of one transport block fails to decode, the number of soft bits stored 
20 at least for this code block is 

(V - K .. o (MZ..l. Specifically, 

Wk W&+ WmudknML.j W 
these soft bits are described as -, I being 

a soft bit received by the UE andk being a smaller index in the indexes of respective 
soft bits received by the UE. By implementing this exemplary method, the base 

25 station can ensure that the UE stores soft bits for one code block, so that
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it can optimize the operation of HARQ IR.  

In another exemplary processing method, in Release 10 of LTE TDD, the parameter 

used for processing the soft buffer is the smaller value of the maximum number 

M HM 
of downlink HARQ processes of cell and constant 

minu RQ M( 
5 (equivalent to 8 constantly), i.e., . Thus, in 

respect to the above exemplary method of processing the soft buffer based on the 

M rVR 
maximum number of downlink HARQ processes of TDD uplink and 

downlink configurations for determining HARQ-ACK timing relation, another 

exemplary method for improving performance is modifying the parameter to 

10 approach the actual maximum number of downlink HARQ processes - as 

close as possible. The cap parameter of the maximum number of downlink HARQ 

processes after modification is described as 

MI~R 
Compar ing the max imum number of down ink HARQ pr ocesses of TDD upl ink 
and downlink configurations for determining HARQ-ACK timing relation and the 

15 actual maximum number of down ink HARQ processes - of the Scel l of Table 
4 or Table 5, in a case where the downlink subframe of the Scell is a superset 

of down ink subframes of the Pcel1, equals to , so the 

M_ 
value of in Release 10 of LTE can be kept unvar ied, i .e., st ill setting 

_E = . The cases where downlink subframe of the Scell is a subset 
20 of downlink subframes of the Pcell and where the downlink subframe of the Scell 

is neither the subset of nor the superset of downlink subframes of the Pcell are 
further treated respectively based on the uplink and downlink configurations of 

the Scell. Speci f ically, when the uplink and downlink configurat ions of the Scell 

is 1, 2, 3, 4 or 5, the actual maximumnumber of down ink HARQ processes 'lJWQ 

25 of the Scell for determining HARQ-ACK timing relation in Table 4 or 5 are both 

M' =M =8 
larger than or equivalent to 8, so can still be set. When 
the uplink and downlink configurations of the Scell is 0 or 6, the actual maximum
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number of downlink HARQ processes of the Scell for determining 
HARQ-ACK timing relation in Table 4 or 5 are both less than or equivalent to 7, 

so can be set.  

Thus, I and determined according to different situations 

5 hereinabove are used to compute the soft buf fer allocated to each code block, based 
on the exemplary method for rate matching of the base station currently defined 

in Release 10 of LTE TDD. The size of the soft buffer of code block is 

N =nminK 
when the base station performs rate matching on each 

code block of one transport block, wherein 

K -K -min(M" M-" 
10 [ K D, and other parameters are the same 

as those defined in Release 10 of LTE TDD.  

Corresponding to the operation of the base station, the UE may have a plurality 
of methods for processing the soft buffer. The exemplary method of the UE processing 

M -fm a 
the soft buffer based on and bit determined according to 

15 different situations hereinabove is described as follows: at the UE side, the UE 
equally divides its soft buffer to a plurality of Cells, and for each Cell and 

at least K transport blocks, when one code block 
of one transport block fails to decode, the number of soft bits stored at least 

n Min N N-0 
C-N -K - min eM -" 

for this code block is 

20 Specifically, these soft bits are described as ,--

Wk being a soft bit received by the UE and k being a smaller index in the indexes 
of respective soft bits received by the UE. By implementing this exemplary method, 

the base station can ensure that the UE stores "a soft bits for one code block, 
so that it can optimize the operation of HARQ IR.  

25 In combination with the above two exemplary methods, on one hand, the parameter 

M" "o 
D HA-R-Q is obtained by calculation based on the maximum number of downlink
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M Mf 
HARQ processes - of TDD uplink and downlink configurations for 
determining HARQ-ACK timing relation in table 4 or table 5. On the other hand, 

the modified parameter is obtained based on the TDD uplink and downlink 

configurations for determining HARQ-ACK timing relation in table 4 or table 5, 

5 and consequently, and are used to process the soft buffer.  

MMM Mf 
Thus, and determined according to different situations 

hereinabove are used to compute the soft buffer allocated to each code block, based 
on the exemplary method for rate matching of the base station currently defined 
in Release 10 of LTE TDD. The size of the soft buffer of code block is 

10 C when the base station performs rate matching on each code 

Na Ir~ ~ l 4 Z ,~ 

block of one transport block, wherein - , 
and other parameters are the same as those defined in Release 10 of LTE TDD.  

Corresponding to the operation of the base station, the UE may have a plurality 

of exemplary methods for processing the soft buffer. The exemplary method of the 

M""" M M -re 
15 UE processing the soft buffer based on and I=it determined 

according to different situations hereinabove is described as follows: at the UE 

side, the UE equally divides its soft buffer to a plurality of Cells, and for each 

Cell and at least -- transport blocks, when one 

code block of one transport block fails to decode, the number of soft bits stored 
20 at least for this code block is 

& . Specifically, these 

W W W 
soft bits are described ask k--- md(kI-nsa-Nrs) ,W being a soft 
bit received by the UE and k being a smaller index in the indexes of respective 

soft bits received by the UE. By implementing this exemplary method, the base 

25 station can ensure that the UE stores soft bits for one code block, so that 

it can optimize the operation of HARQ IR.  

It shall be interpreted that when the base station processes the soft buffer based
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E1MSu ' RIO'%1eUM-P 

on any one of the parameters AXDLHARQ Mi.HUQ AtIAIQ , 

I and , 
the UE can select the ways based on any one of these parameters to process the 

soft buffer. The above one-to-one examples are only presented for illustrating 

5 exemplary embodiments of the present invention, and in practical use, the 

combinations of preceding ways may be selected and matched in any way per specific 
requirements. If the base station and the UE adopt the same parameter to process 
the soft buffer, the consistency of operations can be maintained. However, if the 
base station and the UE adopt different parameters to process the soft buffer, 

10 it will be favorable to optimize under different conditions.  

In step S320, the base station sends data to the UE by the PDCCH and the PDSCH.  

Thereafter, the UE receives the PDSCH sent by the base station, and determines 

the parameter of processing the soft buffer based on the uplink and downlink 

configurations of the Pcell and the Scell and accordingly performs the soft buffer 
15 for soft bits of the PDSCH when the determining of the PDSCH decoding fails.  

Corresponding to the exemplary method at the network side, an exemplary method 

for processing the soft buffer at the side of terminal user is set. The exemplary 
method includes receiving, by a UE, transmission resource information that the 

base station allocates for it, and processing the soft buffer according to 

20 parameter of the soft buffer when the uplink and downlink configurations of a 

plurality of Cells of the UE CA are different, wherein the parameter of the soft 
buffer is determined by the Pcell and/or the Scell uplink and downlink 

configurations of the UE, and the UE receiving the PDCCH and the PDSCH sent by 

the base station according to the transmission resource and the parameter of 

25 processing the soft buffer.  

FIG. 4 is a flowchart illustrating a method for processing a soft buffer at a 

terminal side according to an exemplary embodiment of the present invention.  

Referring to FIG. 4, in step S410, the UE receives transmission resource 

information that the base station allocates for it and determines the parameter 
30 of processing the soft buffer.  

In another exemplary embodiment of the present invention, a processing method is 
to determine the actual maximum number of downlink HARQ processes of one Cell 

according to the timing relation of HARQ defined in a case of CA where different 
uplink and downlink configurations areused inaplurality of Cells so as to process 

35 the soft buffer according to the actual maximum number of downlink HARQ processes.  
Specifically, according to each combination of uplink and downlink configurations 
of the Pcel 1 and the Scel 1, the actual maximum number of downlink HARQ processes 
of one Cell is determined and the corresponding relationship between such 

combination of uplink and downlink configurations and the actual maximum number 

40 of downlink HARQ processes is recorded in the form of a table. For one combination 
of uplink and downlink configurations of the Pcell and the Scell, the actual maximum
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MA~ 
number of downlink HARQ processes of one Cell is described as 
The base station may have a plurality of methods of processing the soft buffer.  

The exemplary method of a base station processing the soft buffer based on 

DL _HAQ is described as follows: the actual maximum number of downlink HARQ 

5 processes HUQ is used to compute the soft buffer allocated to each code 

block, based on the exempt ary method for rate matching of the base st at ion current ly 

defined in Release 10 of LTE TDD. The size of the soft buffer of the UE is described 

N 
as , and the size of the soft buffer of code block is 

A =min [ ,KR 

when the base station performs rate matching on each 

10 code block of one transport block, wherein 

N 

, and other parameters are the 

same as those defined in Release 10 of LTE TDD, i.e., C is a sum of the code blocks 

K 
divided by the transport block, MWdepends on the transmission mode of UE, 

K 2 K =1 
umn 2for the MIMO transmission mode, U for the non-MIMO 

Ma K 
15 transmission mode, "* is a constant 8, C is a constant relating to the 

K 
UE category, and is a sum of encoding bits transmitted by turbo codes.  

At the UE side, based on the exemplary method of processing the soft buffer by 

the UE, as defined in Release 10 of LTE TDD, the UE equally divides its soft buf fer 
to a plurality of Cells, and for each Cell and at least 

KmmV- in(M I-M 
20 transport blocks, when one code block of 

one transport block fails to decode, the number of soft bits stored at least for 

ANF 
rg=ninNJ N 

this code block is - .  

Specifically, these soft bits are described
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as , --- ,1being a soft bit received by the UE, 
and k being a smaller index in the indexes of respective soft bits received the 

by UE.  

The above processing exemplary method processes the soft buffer based on the actual 

5 maximum number of downlink HARQ processes , which has the optimal 

performance but high complexity. It needs to record the actual maximum number of 
downlink HARQ processes of each configuration combination by means of a table.  

For example, seven different uplink and downlink configurations are defined in 

LTETDD, and in consideration of the base station supporting bandwidth combinations 
10 on two different frequency bands, there are 42 different combinations of uplink 

and downlink configurations, that is, there are 42 lines in this table. In a case 
of CA where uplink and downlink configurations on two frequency bands are 

substantially the same is considered, there are 49 lines in total in the table.  
In another exemplary embodiment of the present invention, a simplified processing 

15 exemplary method is to process the soft buffer by the maximum number of downlink 

HARQ processes a, as def ined by the uplink and down ink conf igurat ions 
of the Scell in Release 10 of LTE TDD, in a case of CA where different uplink and 
downlink configurations are used in a plurality of Cells. Here, since the uplink 

MJ UAR 
and downlink configurations of respective Cells are different, is 

20 likely to be unequal to the actual maximum number of downlink HARQ 

DI -HARQ 
processes . Thus, it is not optimal to process the soft buffer based 

on DL HARQ 

The base station may have a plurality of methods of processing the soft buffer.  
The exemplary method of a base station processing the soft buffer based on 

25 a is described as follows: specif ically, based on the exemplary method 
for rate matching of the base station currently def ined in Release 10 of LTE TDD, 
the soft buffer allocated to each code block is computed by the maximum number 

of downl ink HARQ processes DLHAAV of the upl ink and down ink conf igurat ions 
of the Scell, as defined in Release 10 of LTE TDD. When the base station performs 

30 rate matching on each code block of one transport block, the size of the soft buffer 

N 6 =min ]YJ,K2 
of the code block is , wherein,
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- ,: and other parameters are 

the same as those defined in Release 10 of LTE TDD.  

At the UE side, the UE equally divides its soft buffer to a plurality of Cells, 

K * M Tn(AtMn 
and for each Cell and at least transport 

5 blocks, when one code block of one transport block fails to decode, the base station 
supposes that the number of soft bits stored by the UE for this code block is 

Na, ]N nn=nrN 

-v ,wherein these soft 

wA wk41  WmoAjkj±,, 1 1 1 W- ben a of 
bits are described as being a soft 
bit received by the UE, and k being a smaller index in the indexes of respective 

M"nm 
10 soft bits received by the UE. Here, when is greater 

than , the UE is likely to not have enough abi l ity to store soft 

bits for very code block.  

Another exemplary processing method is to process the soft buffer by the maximum 

number of downlink HARQ processes L , as defined by the upl ink and 

15 downlink configurations of the Pcell in Release 10 of LTE TDD, in a case of CA 

where different uplink and downlink configurations are used in a plurality of Cells.  
Here, since the uplink and downlink configurations of respective Cells are 

M AOPd 
different, DLHAR is likely to be unequal to the actual maximum number of 

M"ro 
downlink HARQ processes . Thus it is not optimal to process the soft 

20 buffer based on 

The base station may have a plurality of exemplary methods of processing the soft 
buffer. The exemplary method of a base station processing the soft buffer based 

M R O RQP..  
on is described as follows: specifically, based on the exemplary 
method for rate matching of the base station currently defined in Release 10 of 

25 LTE TDD, the soft buffer allocated to each code block is computed by the maximum
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AR IOPeU 

number of downlink HARQ processes DL__IARQ defined by the uplink and 

downlink configurat ions of the Peel l in Release 10 of LTE TDD. When the base st at ion 
performs rate matching on each code block of one transport block, the size of the 

NN__ 
N min IVR K.  

soft buffer of the code block is wherein 

5 ,and other parameters are the 

same as those defined in Release 10 of LTE T.  

At the UE side, the UE equally divides its soft buffer to a plurality of Cells, 

and for eachCell and at least - transport blocks, 
when one code block of one transport block fails to decode, the base station 

10 supposes that the number of the soft buffer stored by the UE for this code block 

nmw = mnin N.. 
.  

C7-N' -K. -Min(M"-" M' 
is , wherein these soft 

Wk Wk 1  Wck-n-N ) I bits are described as ,", being a soft 

bit received by the UE, and k being a smaller index in the indexes of respective 

Mre DLHARQ.  
soft bits received by the UE. Here, when is greater than 

15 , ARQ the UE is likely to not have enough ability to store soft 
bits for every code block. One advantage of this exemplary method is that it is 

compatible to the exemplary method for processing the soft buffer in Release 10 

of LTE TDD.  

Another exemplary processing method is to process the soft buffer by substituting 
20 a predefined value X to the maximum number of downlink HARQ processes in a case 

of CA where different uplink and downlink configurations are used to a plurality 
of Cells. This predefined value may be high-level semi-statically configured and 
may be a fixed value in the standard. For example, a reasonable exemplary method 
is that the predefined value X equals to S. For FDD, the maximum number of downlink 

25 HARQ processes is fixed to 8, so the soft buffer is processed based on X being 

equal to 8, and its downlink performance corresponding to the FDD system.  

The base station may have a plurality of methods of processing the soft buffer.  
The exemplary method of a base station processing the soft buffer based on X is
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described as fol lows: specifically, based on the exemplary method for rate matching 
of the base station currently defined in Release 10 of LTE TDD, the soft buffer 
allocated to each code block is computed by the predefined value X. When the base 
station performs rate matching on each code block of one transport block, the size 

N =minft M JK, 

5 of the soft buffer of code block is 

wherein , and other parameters are 

the same as those defined in Release 10 of LTE TDD.  

At the UE side, the UE equally divides its soft buffer to a plurality of Cells, 

and for each Cel 1 and at least , transport blocks, when 
10 one code block of one transport block fails to decode, the number of the soft buffer 

stored at least for this code block is 

. Specifically, these 

soft bits are described as --- being a 

soft bit received by the UE, and k being a smal ler index in the indexes of respective 
15 soft bits received by the UE. By implementing this exemplary method, the base 

station can ensure that the UE stores soft bits for one code block, so that 
it can optimize the operation of HARQ IR.  

In a case of CA where different uplink and downlink configurations are used in 

apluralityof Cells, depending on the defined timing relationof HARQ, it is likely 

20 to enable the actual maximum number of downlink HARQ processes 

of one Cell to be within the range determined by the maximum number of downlink 

M RIOMPrdL 
HARQ processes DLHARQ and of respective upl ink and 
downl ink configurat ions of the Pcel 1 and the Scel 1 in Release 8 of LTE TDD, i.e., 

is greater than or equal to the smaller value between
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and DLIARQ and less than or equal to the greater value between 

M RIOPel MRl'o*e 
DL _ RQ and - . Moreover, it is possible to ensure that 

- is within the range determined by I DL--'ARQ and 

DL__HARQ through an appropriate design of HARQ timing.  

5 Accordingly, another s impl i f ied exemplary processing method is to process the soft 
buffer by the greater value of the maximum number of downlink HARQ processes of 

respect ive upl ink and downl ink conf igurat ions of the Pcel l and the Scel l in Release 

8 of LTE TDD, i.e., 

The base station may have a plurality of exemplary methods of processing the soft 
10 buffer. The exemplary method of a base station processing the soft buffer based 

m x(MA10rO "d I DL HALRQ2 DLHARQP 
on is described as follows: specifically, 
based on the exemplary method for rate matching of the base station currently 

defined in Release 10 of LTE TDD, the soft buffer allocated to each code block 

max Mme10 M os RI-% 
\DL HAROQ'z DL MHAVQ 

is computed by - M. When the base station performs 
15 rate matching on each code block of one transport block, the size of the soft buffer 

N m N N =miaQ'JKJ 
of code block is wherein 

and other parameters are the same as those defined in Release 10 of LTE TDD.  

At the UE side, the UE equally divides its soft buffer to a plurality of Cells, 

20 and for each Cell and for at least 

K -mM(max (M R1O-cw" M M 
transport 

blocks, when one code block of one transport block fails to decode, the number 

of soft bits stored at least for this code block is
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nip=mn[ci[ K Min (max (M At' 

Speci f ical ly, these sof t bits are descr ibed as ,k .. md(k-I-1NA) 

Wibeing a soft bit received by the UE, and k being a smaller index in the indexes 

of respective soft bits received by the UE. By implementing this exemplary method, 

5 the base st at ion can ensure that the UE stores soft bits for one transport block, 
so that it can optimize the operation of HARQ IR.  

In a case of CA where different uplink and downlink configurations are used in 

a plurality of Cells, one exemplary method for defining HARQ timing is that timing 
relation of HARQ-ACK corresponding to downlink transmission on the Scell reuses 

10 the HARQ-ACK timing relation of a TDD upl ink and downl ink configuration for the 

Scell and for each combination of TDD upl ink and downl ink configurations of the 

Pcell and the Scell, for example, working according to Table 4.  

In an exemplary method for defining HARQ-ACK timing relation of the Scell, 
according to the LTE TDD specification, the maximum number of downlink HARQ 

15 processes of TDD uplink and downlink configurations for determining HARQ-ACK 

MrQ 
timing relation is . Another exemplary processing method, in a case 
of CA where different uplink and downlink configurations are used in a plurality 
of Cells, is to process the soft buffer by the maximum number of downlink HARQ 

processes of TDD uplink and downlink configurations for determining HARQ-ACK 

M rE 
20 timing relation, i.e., D .ARQ 

The base station may have a plural ity of exemplary methods of processing the soft 
buffer. The exemplary method of a base station processing the soft buffer based 

on -- is described as follows: specifically, based on the exemplary 

method for rate matching of the base station currently defined in Release 10 of 

25 LTE TDD, the soft buffer allocated to each code block is computed by ' .  

When the base station performs rate matching on each code block of one transport 

Na =--ElM iAl 1K, 

block, the size of the soft buffer of code block is 

N 

wherein other parameters are the same 
as those defined in Release 10 of LTE TDD.
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At the UE side, the UE equally divides its soft buffer to a plurality of Cells, 

MIMO \ MDL HARQ lii/ 
and for each Cel 1 and for at least 
transport blocks, when one coding block of one transport block fails to decode, 

the number of soft bits stored at least for this code block is 

n NT 

Specifically, these soft bits are described as1' , --- , ... II, 

being a soft bit received by the UE, and k being a smaller index in the indexes 

of respective soft bits received by the UE. By implementing this exemplary method, 

the base station can ensure that the UE stores soft bits for one code block, 
10 so that it can optimize the operation of HARQ IR.  

According to the LTE TDD specification, the maximum number of downlink HARQ 

processes of TDD uplink and downlink configurations for determining HARQ-ACK 

M fM"ef 
timing relation is , and is used to process the soft 
buffer in a case of CA where different uplink and downlink configurations are used 

15 in a plurality of Cells.  

Taking the exemplary method of TDD uplink and downlink configurations for 

determining HARQ-ACK timing relation in Table 4 as an example, in a case where 

the downl ink subframe of the Scel l is a superset of downl ink subframes of the Pcell , 
the TDD uplink and downlink configurations for determining HARQ-ACK timing 

20 relation are the TDD uplink and downlink configurations of the Scell, so 

equals to the actual maximum number of downlink HARQ processes 

DDL HARQ 

of the Scell, i.e., the actual maximum number of downlink HARQ 

processes -DL HARQ of the Scell defined in Release 10 of LTE. In a case 

where the downlink subframe of the Scel l is a subset of downl ink subframes of the 
25 Pcell, and that the downlink subframe of the Scell is neither the subset of nor 

the superset of downlink subframes of the Pcell, the uplink and downlink 

configurations of TDD for determining HARQ-ACK timing relation are different with 

the uplink and downlink configurations of the Scell, so - does not 

MD o 
equal to the actual maximum number of downl ink HJARQ processes DI1AQof
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the Scell, and renders a certain performance loss.  

Similarly, for cross-carrier scheduling, the HARQ-ACK timing relation of downlink 
transmission of the Scell is normally determined according to the uplink and 

downlink timing relation of the Pcell. As shown in Table 5, in a case where the 

5 downlink subframe of the Scell is a superset of downlink subframes of the Pcell, 
downlink subframes available for downlink transmission on the Scell are identical 

with those on the Pcell, whereby obtained according to uplink and 

downlink configurations of the Pcell equals to the actual maximum number of 

downl ink HARQ processes DL _AR' of downlink transmission on the Scell. In 
10 a case where the downlink subframe of the Scell is a subset of downlink subframes 

of the Pcell, and that the downlink subframe of the Scell is neither the subset 

of nor the superset of downlink subframes of the Pcell, downlink subframes 

available for downlink transmission on the Scell are different with those on the 

Pcell, resulting in that the parameter DLMARQ determined by HARQ-ACK 

15 timing relation of the Pcell being different with the actual maximum number of 

downlink HARQ processes DL_ARQ of the Scell, and rendering a certain 

performance loss.  

One exemplary processing method is obtaining the parameter IS 7 IRQ for 

processing the soft buffer by calculation based on the maximum number of downlink 

20 HARQ processes D&HAQ of TDD uplink and downlink configurations for 

determining HARQ-ACK timing relation, and processing the soft buffer based on the 

MZe 
parameter . Comparing the maximum number of downl ink HARQ processes 

A4tHARUQ of TDD upl ink and downlink configurations for determining HARQ-ACK 
timing relation and the actual maximum number of downlink HARQ processes 

25 - of the Scell of Table 4 or Table 5, in a case where the downlink 
subframe of the Scell is a superset of downlink subframes of the Pcell, 

equals to . In a case where the downl ink subframe of 
the Scell is a subset of downlink subframes of the Pcell and that the downlink 

subframe of the Scell is neither the subset of nor the superset of downlink
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subframes of the Pcell, AJZHARQ is less than IIAKQ by at least 

one, so can be defined as equaling to 

The base station may have a plural ity of exemplary methods of processing the soft 

buffer. The exemplary method of a base station processing the soft buffer based 

MM"~ 
5 on - is descr ibed as follows: the parameter - obtained by 

the calculation hereinabove is used to compute the soft buffer allocated to each 

code block, based on the exemplary method for rate matching of the base station 

currently defined in Release 10 of LTE TDD. The size of the soft buffer of code 

block is when the base station performs rate matching 

10 on each code block of one transport block, wherein 

Ni N~ 
" KC -.K O -minMa, M 

, and other parameters are the same 

as those defined in Release 10 of LTE TDD.  

At the UE side, the UE equally divides its soft buffer to a plurality of Cells, 

and for each Cell and at least KM . -in(MDQ qR ) transport 

15 blocks, when one code block of one transport block fails to decode, the number 

of soft bits stored at least for this code block is 

N 
nM =Tnl N 

-b C -N D -K -minM M I 
IKN~~[C.N:aK-IMwO N M, M Specifically, 

these soft bits are described as k ,--, I M being a 

soft bit received by the UE and k being a smal ler index in the indexes of respective 

20 soft bits received by the UE. By implementing this exemplary method, the base 

stat ion can ensure that the UE stores soft bits for one code block, so that 

it can optimize the operation of HARQ IR.  

In another exemplary processing method, in Release 10 of LTE TDD, the parameter 

used for processing the soft buffer is the smaller value of the maximum number 

25 of downlink HARQ processes N -M of Cell and constant
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min(M MG 
(equivalent to 8 constantly), i.e., . Thus, in 

respect to the above exemplary method of processing the soft buffer based on the 

M"re 
maximum number of downl ink HARQ processes of TDD upl ink and downl ink 
conf igurat ions for determining HARQ-ACK t iming relat ion, another exemplary method 

M 
5 for improving performance is modifying the parameter to approach the 

actual maximum number of downl ink HARQ processes as close as possible.  
The cap parameter of the maximum number of downlink HARQ processes after 

modification is described as .  

MAR 
Comparing the maximum number of downl ink HARQ processes of TDD upl ink 

10 and downlink configurations for determining HARQ-ACK timing relation and the 

actual maximum number of down ink HARQ processes - of the Scel l of Table 
4 or Table 5, in a case where the downlink subframe of the Scell is a superset 

M"M M"M 
of downlink subframes of the Pcell, equals to , so the 

value of in Release 10 of LTE can be kept unvaried, i.e., still setting 

15 . The cases where downl ink subframe of the Scell is a subset 
of downl ink subframes of the Pcell and where the downl ink subframe of the Scell 

is neither the subset of nor the superset of downlink subframes of the Pcell are 

further treated respectively based on the uplink and downlink configurations of 

the Scell. Speci f ically, when the uplink and downlink configurat ions of the Scell 
20 are 1. 2, 3, 4 or 5, the actual maximum number of downlink HARQ processes 

M r 
L of the Scell for determining HARQ-ACK timing relation in Table 4 or 

M Mf=MA = 8 
5 are both larger than or equivalent to 8, so - -8 can still be 

set. When the upl ink and downl ink conf igurat ions of the Scel 1 are 0 or 6, the actual 

Mr" 
maximum number of downlink HARQ processes DL JAEQ of the Scell for 

25 determining HARQ-ACK timing relation in Table 4 or 5 are both less than or 

MR -7 M 
equivalent to 7, so can be set. Thus, "AH and hut 

determined according to different situations hereinabove are used to process the
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soft buffer.  

The base station may have a plurality of exemplary methods of processing the soft 
buffer. The exemplary method of a base station processing the soft buffer based 

MfM 
on D and h determined according to different situations 

5 hereinabove is described as follows: . and determined 

according to different situations hereinabove are used to compute the soft buffer 
allocated to each code block, based on the exemplary method for rate matching of 
the base station currently defined in Release 10 of LTE TDD. The size of the soft 

NC6= min -N'R , -K, NC 

buffer of code block is when the base station performs 

10 rate matching on each code block of one transport block, wherein 

,and other parameters are the same 
as those defined in Release 10 of LTE TDD.  

At the UE side, the UE equally divides its soft buffer to a plurality of Cells, 

KMW -m ni M"' M"'' 
and for each Cell and at least -(Mz j W &,a transport 

15 blocks, when one code block of one transport block fails to decode, the number 

of soft bits stored at least for this code block is 

minC -N -KM.0'Tn~-mi M AP , iM 
- . Specifically, 

these soft bits are described as ,I Ilcdk+n tN:b) W being a 
soft bit received by the UE and k being a smaller index in the indexes of respective 

20 soft bits received by the UE. By implementing this exemplary method, the base 

station can ensure that the UE stores soft bits for one code block, so that 

it can optimize the operation of HARQ IR.  

In combination with the above two exemplary methods, on one hand, the parameter 

ME= 
is obtained by calculation based on the maximum number of downlink 

25 HARQ processes of TDD uplink and downlink configurations for 

determining HARQ-ACK timing relation in table 4 or table 5. On the other hand,
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Afref 
the modi f ied parameter is obtained based on the TDD uplink and downlink 
configurations for determining HARQ-ACK timing relation in table 4 or table 5, 

MDL MZ 
and consequent ly, and are used to process the soft buffer.  
The base station may have a plural ity of exemplary methods of processing the soft 

5 buffer. The exemplary method of a base station processing the soft buffer based 

Mt M ro 
on D and determined according to different situations 

hereinabove is described as follows: and determined 

according to different situations hereinabove are used to compute the soft buffer 
allocated to each code block, based on the exemplary method for rate matching of 

10 the base station currently defined in Release 10 of LTE TDD. The size of the soft M=miLn'J 
buffer of code block is when the base station performs 
rate matching on each code block of one transport block, wherein 

NR 

- , and other parameters are the same 
as those defined in Release 10 of LTE TDD.  

15 At the UE side, the UE equally divides its soft buffer to a plurality of Cells, 

K -min " Mr 
and for each Cell and at least limit 
transport blocks, when one code block of one transport block fai ls to decode, the 
number of soft bits stored at least for this code block is 

n MMN f 
C NM K n M L-- . Specifically, 

20 these soft bits are described as --- , , I being 

a sof t bit received by the UE and k being a small ler index in the indexes of respect ive 
soft bits received by the UE. By implementing this exemplary method, the base 

station can ensure that the UE stores soft bits for one code block, so that 
it can optimize the operation of HARQ IR.  

25 It shall be interpreted that when the UE processes the soft buffer based on any
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Mira M mo '%a yRIO.Poen 
DL HARQ DEHARQ M& HARQ one of the parameters -- ,n -7  , - , X, 

max(Ml "" M Y!) M4 M M f 
\ &_HAR' M -LHAQ) ML HARQ bimt D_ HARQ 

- , , and , the base 

station can select the ways based on any one of these parameters to process the 
soft buffer. The above one-to-one examples are only presented for illustrating 

5 exemplary embodiments of the present invention, and in practical use, the 

combinations of preceding ways may be selected and matched in any way per specific 
requirements. If the base station and the UE adopt the same parameter to process 
the soft buffer, the consistency of operations can be maintained. However, if the 
base station and the UE adopt different parameters to process the soft buffer, 

10 it will be favorable to optimize under different conditions.  

In step S420, the UE receives information issued by the PDCCH and the PDSCH by 

the base station.  

The UE receives the PDSCH sent by the base station, and determines parameter of 
processing the soft buffer according to uplink and downlink configurations of the 

15 Pcell and the Scell and accordingly performs the soft buffer for soft bits of the 
PDSCH, when the determining of the PDSCH decoding fails.  

Corresponding to the above exemplary method, as shown in FIG. 5, the exemplary 

embodiment of the present invention also sets forth network side equipment 100, 

comprising a resource management module 110 and a sending module 120.  

20 The resource management module 110 is used to allocate a transmission resource 

for the UE, and process the soft buffer based on parameter of the soft buffer when 
the uplink and downlink configurations of a plurality of Cells of the UE CA are 

different, wherein the parameter of the soft buffer is determined by the Pcell 

and/or the Scell upl ink and downlink configurations of the UE. The sending module 
25 120 is used to perform rate matching on the PDSCH and send data to the UE by the 

PDCCH and the PDSCH.  

Specifically, the resource management module 110 processes the soft buffer based 
on a parameter of the soft buffer, wherein selection of parameter of the soft buffer 
includes any one or more of the following manners: 

30 the parameter of the soft buffer is the actual maximum number of downlink HARQ 

processes of each Cell, based on which the soft buffer is processed, 

the parameter of the soft buffer is the maximum number of downl ink HARQ processes 
defined by the uplink and downlink configurations of the Scell or the Pcell in 

Release 10 of LTE TDD, based on which the soft buffer is processed, 

35 the parameter of the soft buffer is a predefined fixed value of the maximum number 
of downlink HARQ processes, based on which the soft buffer is processed, or 

theparameter of the soft buffer is agreater valueof the maximumnumber of downlink 
HARQ processes of respective uplink and downlink configurations of the Pcell and 
the Scell in Release 8 of LTE TDD, based on which the soft buffer is processed, 

40 or 

the parameter of the soft buffer is the maximum number of down ink HARQ processes



41 

of TDDuplink and downlink configurations for determining HARQ-ACK timing relation, 
based on which the soft buffer is processed.  

Mr"Q 
The parameter of the soft buffer is parameter - available for 

processing the soft buffer, which is obtained by calculation based on the maximum 

M"f 
5 number of downlink HARQ processes of TDD upl ink and downl ink 

Mx 

configurations for determining HARQ-ACK timing relation, and is 

used for processing the soft buffer. Wherein, BI1IAUQ is obtained by 

MM 
calculation based on the maximum number of downl ink HARQ processes 
of TDD uplink and downlink configurations for determining HARQ-ACK timing 

10 relation: 

In a case where the downlink subframe of the Scell is a superset of downlink 

subframes of the Pcell, equals to , and 
In a case where the downl ink subframe of the Scel l is a subset of downl ink subframes 
of the Pcell, and that the downlink subframe of the Scell is neither the subset 

Ir 
15 of nor the superset of downlink subframes of the Pcell, M equals to 

DLHARQ

The parameters of the soft buffer are the maximum number of downl ink HARQ processes 

Mm' 
of TDD upl ink and downl ink configurations for determining HARQ-ACK 

M"Fz 
t iming relation and the cap parameter of the maximum number of down ink HARQ 

20 processes after change, and the soft buffer is processed based on 

and . Wherein, in a case where the downlink subframe of the Scell is a 

subset of downlink subframes of the Pcell, and that the downl ink subframe of the 

Scell is neither the subset of nor the superset of downlink subframes of the Pcell, 

and when the uplink and downlink configurations of the Scell is 0 or 6, 

M;" =w::-7 .ra M 8 
25 m and in other cases, 

The parameters of the soft buffer are and and the soft buffer
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M 
DL HARQ Mi 

is processed based on and .  

FIG. 5 is a block diagram of a structure of a network side equipment and a UE 

according to an exemplary embodiment of the present invention.  

Referring to FIG. 5, the exemplary embodiment of the present invention also sets 
5 forth a UE 200, comprising a resource management module 210 and a receiving module 

220.  

The resource management module 210 is used to determine transmission resource 

information that the base station allocates for it, and process the soft buffer 
based on parameter of the soft buffer when the uplink and downlink configurations 

10 of a plurality of Cells of the UE CA are different, wherein the parameter of the 
soft buffer is determined by the Pcell and/or the Scell uplink and downlink 

configurations of UE. The receiving module 220 is used to receive the PDCCH and 
the PDSCH sent by the base station according to the transmission resource and the 
parameter for processing the soft buffer.  

15 Specifically, the resource management module 210 processes the soft buffer 

according to the parameter of the soft buffer, wherein selection of the parameter 
of the soft buffer includes any one or more of the following manners: 

the parameter of the soft buffer is the actual maximum number of downlink HARQ 

processes of each Cell, based on which the soft buffer is processed, 

20 the parameter of the soft buffer is the maximum number of downlink HARQ processes 
defined by the uplink and downlink configurations of the Scell or the Pcell in 

Release 10 of LTE TDD, based on which the soft buffer is processed, 

the parameter of the soft buffer is a predefined fixed value of the maximum number 
of downlink HARQ processes, based on which the soft buffer is processed, 

25 theparameter of the soft buffer is agreater value of the maximumnumber of downlink 
HARQ processes of respective uplink and downlink configurations of the Pcell and 
the Scell in Release 8 of LTE TDD, based on which the soft buffer is processed, 

or 

the parameter of the soft buffer is the maximum number of downlink HARQ processes 
30 of TDD upl ink and down ink conf igurat ions for determining HARQ-ACK t iming relat ion, 

based on which the soft buffer is processed.  

The parameter of the soft buffer is parameter _ LHARQ available for 

processing the soft buffer, which is obtained by calculation based on the maximum 

number of downlink HARQ processes DLHARQ of TDD uplink and downlink 

35L fARQo 
35 configurations for determining HARQ-ACK timing relation, and -is
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used for processing the soft buffer. Wherein, is obtained by 

Mre 
calcul at ion based on the maximum number of downI ink HARQ processes 
of TDD uplink and downlink configurations for determining HARQ-ACK timing 

relation: 

5 In a case where the downlink subframe of the Scell is a superset of downlink 

M rQ M§I1AQ 
subframes of the Pcell, equals to , and 
In a case where the down ink subframe of the Scel 1 is a subset of down ink subframes 
of the Pcell, and that the downlink subframe of the Scell is neither the subset 

of nor the superset of downlink subframes of the Pcell, equals to 

10 DHR 

The parameters of the soft buf fer are the maximum number of down ink HARQ processes 

of TDD uplink and downl ink configurations for determining HARQ-ACK 

timing relation and the cap parameter MUmid of the maximum number of downlink 

MZro 
15 and m . Wherein, in a case where the downl ink subframe of the Scel 1 is a subset 

of downlink subframes of the Pcell, and that the downlink subframe of the Scell 

is neither the subset of nor the superset of downlink subframes of the Pcell, and 

M"r = 7 
when the upl ink and downlink conf igurat ions of the Scel l is 0 or 6, 

and in other cases, 

20 The parameters of the soft buffer are and and the soft buffer 

is processed based on and 
The above exemplary methods or equipments set forth in the present invention are 
capable of reasonably and efficiently addressing the issues of the soft buffer 

processing of data in HARQ downlink transmission in a CA system where uplink and 
25 downlink configurations of a plurality of Cells are different, optimizing the 

operation of HARQ incremental redundancy, and improving decoding performance of
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a UE. The above scheme set forth in exemplary embodiments of the present invention 
only has a little change to the system of the related art and will not affect the 
compatibility of the system.  

A person skilled in the art can appreciate that the whole or part of steps carried 
5 for achieving the above exemplary method, which can be accomplished by a program 

instructing the relevant hardware (e.g., at least one controller), and the program 
can be stored in a non-transitory computer readable memory medium, and includes 
one of the steps of the exemplary method or the combination thereof during 

implementation.  

10 In addition, the respective functional units in the respective exemplary 

embodiments of the present invention can be aggregated in a processing module, 

can singly, physically exist, and can be aggregated in a module by two or more 

units. The above aggregated module can be carried out not only by means of hardware 
but also by means of software functional module. Moreover, the aggregated module 

15 can also be stored in a non- transitory computer readable memory medium if it is 
carried out by means of software functional module and is sold or used as an 

independent product.  

The memory medium mentioned above may be a Read Only Memory (ROM), a memory device, 
such as a Random Access Memory (RAM), a memory chip, or an Integrated Circuit (IC), 

20 and an optical or a magnetic recording medium, such as a Compact Disk (CD), a Digital 
Versatile Disk (DVD), a magnetic disk, a magnetic tape, and the like. The storage 
device or the storage medium is a machine-readable storage unit that is suitable 
for storing programs including instructions for implementing exemplary 

embodiments of the present invention.  

25 The foregoing is part of the exemplary embodiments of the present invention. It 

should be noted that on the premise of not disengaging the principle of the present 
invention, the person skilled in the art can also make several improvement and 

modification which should be deemed as the protection scope of the present 

invention.  

30 While the invention has been shown and described with reference to certain 

exemplary embodiments thereof, it will be understood by those skilled in the art 
that various changes in form and details may be made therein without departing 

from the spirit and scope of the invention as defined by the appended claims and 
their equivalents.  

35
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CLAIMS 

1. A method for receiving data at a receiver in wireless system, the method 

comprising: 

5 receiving information on uplink and downlink (UL/DL) configurations for time 
division duplex (TDD) mode corresponding to at least two serving cells that are 

configured to the receiver, wherein the at least two serving cells comprises a 

primary cell (Pcell) and a secondary cell (Scell), 

determining a reference UL/DL configuration for the Scell based on a UL/DL 

10 configuration of the Scell and a UL/DL configuration of the Pcell if the UL/DL 

configurationof theScell is different from theUL/DL configurations of thePcell, 
determining a size of a soft buffer for the Scell based on the reference UL/DL 

configuration, and 

receiving the data based on the size of the soft buffer.  

15 

2. The method of claim 1, wherein the size of the soft buffer for the Scell 

is determined based on a maximum number of downlink hybrid automatic repeat request 
(HARQ) processes corresponding to the reference UL/DL configuration.  

20 3. The method of claim 1 or claim 2, wherein the information on UL/DL 
configurations for TDD mode comprises indexes of the UL/DL configurations for TDD 
mode.  

4. The method of claim 3, wherein the reference UL/DL configuration for the 

25 Scell is a UL/DL configuration #1 if a set of a index of the UL/DL configurations 
of the Pcell and a index UL/DL configurations of the Scell is one of (1,0), (1,6), 
(0,1), and (6,1), 

wherein the reference UL/DL configuration for the Scell is a UL/DL 

configuration #2 if a set of a index of the UL/DL configurations of the Pcell and 
30 a index UL/DL configurations of the Scell is one of (2,0), (2,1), (2,6),(0,2),(1,2) 

and (6,2), 

wherein the reference UL/DL configuration for the Scell is a UL/DL 

configuration #3 if a set of a index of the UL/DL configurations of the Pcell and 
a index UL/DL configurations of the Scell is one of (3,0), (3,6), (0,3) and (6,3), 

35 wherein the reference UL/DL configuration for the Scell is a UL/DL 

configuration #4 if a set of a index of the UL/DL configurations of the Pcell and 
a index UL/DL configurations of the Scell is one of 

(4,0),(4,1),(4,3),(4,6),(0,4),(1,4),(3,4),(6,4),(3,1) and (1,3), 

wherein the reference UL/DL configuration for the Scell is a UL/DL 

40 configuration #5 if a set of a index of the UL/DL configurations of the Pcell and 
a index UL/DL configurations of the Scell is one of 

(5,0),(5,1),(5,2),(5,3),(5,4),(5,6),(0,5),(1,5),(2,5),(3,5),(4,5),(6,5),(3,2) 

,(4,2),(2,3) and (2,4), and
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wherein the reference UL/DL configuration for the Scell is a UL/DL 
configuration #6 if a set of a index of the UL/DL configurations of the Pcell and 
a index UL/DL configurations of the Scell is one of (6,0) and (0,6).  

5 5. The method of any one of claims 1 to 5, further comprising: 

determining a size of a soft buffer for the Pcell based on a UL/DL configuration 
for the Pcell.  

6. A receiver for receiving data comprising: 

10 a controller configured to 

receive information on uplink and downlink (UL/DL) configurations for time 
division duplex (TDD) mode corresponding to at least two serving cells that are 
configured to the receiver, wherein the at least two serving cells comprises a 

primary cell (Pcell) and a secondary cell (Scell), 

15 determine a reference UL/DL configuration for the Scell based on a UL/DL 

configuration of the Scell and a UL/DL configuration of the Pcell if the UL/DL 

configurationof theScell is different from the UL/DL configurations of thePcell, 
determine a size of a soft buffer for the Scell based on the reference UL/DL 

configuration, and 

20 receive the data based on the size of the soft buffer.  

7. The receiver of claim 6, wherein the size of the soft buffer for the Scell 
is determined based on a maximum number of downlink hybrid automatic repeat request 
(HARQ) processes corresponding to the reference UL/DL configuration.  

25 

S. The receiver of claim 6 or claim 7, wherein the information on UL/DL 
configurations for TDD mode comprises indexes of the UL/DL configurations for TDD 
mode.  

30 9. The receiver of claim 8, wherein the reference UL/DL configuration for the 
Scell is a UL/DL configuration #1 if a set of a index of the UL/DL configurations 
of the Pcell and a index UL/DL configurations of the Scell is one of (1,0), (1,6), 
(0,1), and (6,1), 

wherein the reference UL/DL configuration for the Scell is a UL/DL 

35 configuration #2 if a set of a index of the UL/DL configurations of the Pcell and 
a index UL/DL configurations of the Scell is one of (2,0), (2,1), (2,6),(0,2),(1,2) 
and (6,2), 

wherein the reference UL/DL configuration for the Scell is a UL/DL 

configuration #3 if a set of a index of the UL/DL configurations of the Pcell and 
40 a index UL/DL configurations of the Scell is one of (3,0), (3,6), (0,3) and (6,3), 

wherein the reference UL/DL configuration for the Scell is a UL/DL 

configuration #4 if a set of a index of the UL/DL configurations of the Pcell and 
a index UL/DL configurations of the Scell is one of 

(4,0),(4,1),(4,3),(4,6),(0,4),(1,4),(3,4),(6,4),(3,1) and (1,3),
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wherein the reference UL/DL configuration for the Scell is a UL/DL 
configuration #5 if a set of a index of the UL/DL configurations of the Pcell and 
a index UL/DL configurations of the Scell is one of 

(5,0),(5,1),(5,2),(5,3),(5,4),(5,6),(0,5),(1,5),(2,5),(3,5),(4,5),(6,5),(3,2) 

5 ,(4,2),(2,3) and (2,4), and 

wherein the reference UL/DL configuration for the Scell is a UL/DL 

configuration #6 if a set of a index of the UL/DL configurations of the Pcell and 
a index UL/DL configurations of the Scell is one of (6,0) and (0,6).  

10 10. The receiver of any one of claims 6 to 9, the controller is configured to 
determine a size of a soft buffer for the Pcell based on a UL/DL configuration 

for the Pcell.
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