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(57) ABSTRACT 

Signaling resource partition of a component carrier in a wire 
less communication system is disclosed. The number of pri 
mary resource blocks and the number of extension resource 
blocks of the component carrier is encoded and signaled to a 
UE, so the UE can obtain the resource partition of the com 
ponent carrier. 
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The number of primary resource 201 
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The UE receives an encoded number of 3O1 
primary resource blocks of a component 

Carrier. 

The UE receives an encoded number of 3O2 
extension resource blocks of the 

Component carrier. 

The encoded number of primary resource 3O3 
blocks is decoded to obtain the number of 
primary resource blocks of the component 

Carrier. 

The encoded number of extension 
resource blocks is decoded according to a 
representation comprising the number of 

extension resource blocks for any 
Supported number of primary resource 
blocks to obtain the number of extension 
resource blocks of the component carrier. 

304 

The UE receives the encoded additional 305 
information On the location of extension 
resource blocks of the component carrier 

The UE decodes the encoded additional 306 
information to obtain the location of 
extension resource blocks of the 

component carrier. 
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The number of primary RBs of the component 7O1 
Carrier is encoded. 

The number of total RBs of the component carrier 7O2 
is encoded acCordino to table 3. 

The encoded number of primary RBs is signaled 7O3 
through at least one primary resource block of the 

Component carrier. 

The encoded number of total RBs is signalled to 7O4. 
the LTE-Advanced UE through at least one 

primary resource block of the component carrier. 

Additional information on the location of extension 7O5 
resource blocks of the component carrier is 

The encoded additional information on the location 
of extension RBs of the component carrier is 

ignalled to the LTE-Advanced UE. 

The LTE-Advanced UE receives the encoded 7O7 
number of primary RBs of the component carrier. 

The LTE-Advanced UE receives the encoded 7O8 
number of total RBs of the component carrier. 

The encoded number of primary resource blocks 7O9 
is decoded to obtain the number of primary 
resource blocks of the component carrier. 

The encoded number of total RBS is decoded 71O 
according to table 3 to obtain the number of total 

RBs of the component carrier. 

The LTE-Advanced UE receives the encoded 711 
additional information on the location of extension 

RBs of the component carrier. 

The LTE-Advanced UE decodes the encoded 712 
additional information to obtain the location of 

extension RBs of the component carrier. 

Fig. 7 
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The number of primary RBs of the component carrier 1 901 
and the number of primary RBs of the component carrier 

2 are encoded respectively. 

The number of total RBs of the component carrier 1 and 902 
the number of total RBs of the component carrier 2 are 

encoded according to table 4 respectively. 

The encoded number of primary RBs of the component 
carrier 1 is signaled through at least one primary resource 
block of the component carrier 1 and the encoded number 
of primary RBs of the component carrier 2 is signaled 
through at least one primary resource block of the 

ponent carrier 2. 

903 

The encoded number of total RBs of the component 
carrier 1 and the encoded number of total RBS of the 

component carrier 2 are signalled to the LTE-Advanced 
UE through at least one primary resource block of the 

ponent carrier 1. 

904 

The LTE-Advanced UE receives the encoded number of 905 
primary RBs of the component carrier 1 and the encoded 

number of primary RBs of the component carrier 2. 

The LTE-Advanced UE receives the encoded number of 906 
total RBs of the component carrier 1 and the encoded 

number of total RBs of the component carrier 2. 

The encoded number of primary resource blocks of the 
component carrier 1 is decoded to obtain the number of 
primary resource blocks of the component carrier 1 and 
the encoded number of primary resource blocks of the 
component carrier 2 is decoded to obtain the number of 
primary resource blocks of the component carrier 2. 

907 

The encoded number of total RBs of the component 
carrier 1 is decoded according to table 4 to obtain the 
number of total RBs of the component carrier 1 and the 
encoded number of total RBs of the component carrier 2 
is decoded according to table 4 to obtain the number of 

total RBs of the component carrier 2. 

Fig. 9 
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METHOD, APPARATUS AND SYSTEM FOR 
SIGNALING RESOURCE PARTITION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of International 
Application No. PCT/CN2010/070009, filed on Jan. 4, 2010, 
which claims priority to International Application No. PCT/ 
CN2009/070010, filed on Jan. 4, 2009, both of which are 
hereby incorporated by reference in their entireties. 

FIELD 

0002 The present disclosure relates to a field of wireless 
communication, especially it relates to a method, apparatus 
and system for signaling resource partition. 

BACKGROUND 

0003. When constructing new digital radio communica 
tion systems, there is a need for increasing data rates in the 
system in relation to data rates of preceding radio communi 
cation systems to satisfy service demand. New Services are 
continuously provided, which require higher data rates. To 
Support higher data rates, e.g., Long Term Evolution 
Advanced (LTE-Advanced) is being developed. Also, in 
order not to force users of the preceding radio communication 
system to buy new equipment, Such as user equipment 
devices (UES), every time a new radio communication system 
oran updated version of an old system is launched, backwards 
compatibility should preferably be assured in the new or 
updated radio communication system. This gradual change of 
equipment requirements also gives the users some time to 
exchange their equipment. 
0004. In this document, the embodiments of the disclosure 
will be exemplified for the LTE-Advanced system, and thus 
for Advanced E-UTRA. However, the embodiments of the 
disclosure are applicable to essentially any system utilizing 
multicarrier transmission, such as Orthogonal Frequency 
Division Multiplexing (OFDM) transmission, as is clear for a 
skilled person. The term LTE is generally used for denoting 
Evolved Universal Terrestrial Radio Access/Evolved Univer 
sal Terrestrial Radio Access Network (E-UTRA/E-UTRAN). 
Correspondingly, the term LTE-Advanced is in this document 
used for denoting Advanced E-UTRA/Advanced E-UTRAN, 
and eNodeB denoting a base station of Such system. 
0005 For the LTE/LTE-Advanced case, backwards com 
patibility means that a LTE User Equipment (UE) should be 
able to work in the LTE-Advanced system. Correspondingly, 
here, and throughout this document, “backwards compatible” 
(or simply "compatible') means that equipment of a legacy 
system (i.e. an older system) should be able to work in the new 
system being defined. 

SUMMARY 

0006. In e.g. LTE, time-frequency resources of a carrier 
are divided into resource blocks (RBs), which represent 
orthogonal resources to be used for transmission. In example 
LTE, transmission/reception is performed over one carrier at 
a time, i.e., a single component carrier. For higher data rates 
and backwards compatibility, it is carrier aggregation may be 
advantageous in an example development, LTE-Advanced, 
utilizing simultaneous transmission/reception over multiple 
so called component carriers. A component carrier structure 
may include RBS of a legacy system, such as LTE in relation 
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to LTE-Advanced, referred to as primary RBs and RBs of a 
new or more developed system, Such as LTE-Advanced, 
referred to as extension RBs. So for the LTE example, there 
would be dedicated LTE-Advanced RBS and LTE RBS. The 
component carrier structure could, e.g., be achieved by par 
titioning the frequency domain through Frequency Domain 
Multiplexing (FDM), and multiplexing LTE and LTE-Ad 
vanced transmissions to different parts of the component 
carrier bandwidth. The component carrier thus Supports a 
primary transmission scheme (e.g. LTE) as well as another 
secondary transmission scheme (e.g. LTE-Advanced). The 
allocation of number of primary RBs and the number of 
extension RBS may be considered a resource partitioning of 
the component carrier. To communicate the resource partition 
of the component carrier to user equipment, UE, may be a 
problem as such. 
0007. A related problem is associated with encoding of the 
number of extension RBs of the component carrier. 
0008 A further problem pertains to signaling of the 
encoded number of extension RBs of the component carrier. 
0009. Also, a problem is related to signaling of multiple 
encoded numbers of extension RBs of multiple component 
carriers. 
0010 Further, a problem is how to signal the encoded 
number of primary RBs of the component carrier when the 
component carrier only comprises extension RBS. 
0011. A further problem refers to operations when the 
extension RBS of the component carrier are located asym 
metrically around the primary RBs. 
0012. With the purpose of solving one or more of the 
above indicated problems, and from the standpoint of the 
above indicated field of disclosure, this specification includes 
a number of embodiments or modes of exercising the disclo 
SUC. 

0013. One example embodiment of the present disclosure 
provides a method for signaling resource partition of at least 
one component carrier in a wireless communication system, 
wherein the component carrier comprises primary RBS and/ 
or extension RBs. 
0014. In a further example embodiment, the encoding the 
number of extension RBs of a first component carrier 
includes: encoding the number of extension RBs with an 
encoding method being independent of the number of pri 
mary RBs of the first component carrier. 
0015. In a further development, the encoding the number 
of extension RBs of the first component carrier includes: 
encoding the number of extension RBs and the number of 
primary RBs of the first component carrier with a joint encod 
ing method. 
0016 To avoid any risk of misunderstanding, the above 
mentioned further embodiment does not exclude example 
embodiments, wherein the encoding the number of extension 
RBs of the first component carrier includes encoding the 
number of extension RBs with an encoding method being 
dependent on the number of primary RBs of the first compo 
nent carrier. 
0017. Furthermore, example signaling of the encoded 
number of extension RBS includes: signaling the encoded 
number of extension RBs through the first component carrier 
or a second component carrier. 
0018. According to a further aspect of the disclosure, sig 
naling of the encoded number of extension RBs preferably 
includes: signaling the encoded number of extension RBS 
through at least one primary RB of a component carrier. 

Ex.1007 / Page 12 of 26
TESLA, INC.

Ex.1007 / Page 12 of 26
TESLA, INC.



US 2011/026947S A1 

0019. Furthermore, the signaling the encoded number of 
extension RBs through at least one primary RB of a compo 
nent carrier preferably includes: signaling the encoded num 
ber of extension RBs through spare values or spare bits in an 
existing master information block (MIB) or through a new 
MIB, in the primary RBs of a component carrier. 
0020. According to one example embodiment of the dis 
closure, the signaling the en-coded number of extension RBS 
through at least one primary RB of a component carrier 
includes: signaling the encoded number of extension RBS 
through new fields in at least one existing system information 
block (SIB) or through at least one new SIB in the primary 
RBs of a component carrier. 
0021 According to one option, the signaling the encoded 
number of extension RBS includes signaling the encoded 
number of extension RBs through at least one extension RB 
of a component carrier. 
0022. Also according to an option, the signaling the 
encoded number of extension RBS includes signaling the 
encoded number of extension RBs through at least one sub 
carrier located between two component carriers. 
0023. According to a further option, the signaling the 
encoded number of extension RBS includes: signaling the 
encoded number of extension RBs of the first component 
carrier and encoded number of extension RBs of a third 
component carrier through the same component carrier. 
0024 Finally, according to an additional option the signal 
ing the encoded number of extension RBS includes signaling 
the encoded number of extension RBs of the first component 
carrier and encoded number of extension RBs of a third 
component carrier through the same at least one Subcarrier 
located between two component carriers. 
0025. In one example realization, the first component car 
rier only includes extension RBs, and where the number of 
primary RBs of the component carrier is 0. 
0026. According to an example further mode of the dis 
closure, the signaling the encoded number of primary RBS 
through at least one primary RB of a component carrier pref 
erably includes signaling the encoded number of primary 
RBS through spare values in an existing MIB of a component 
carrier. 
0027. Further according to an aspect of the disclosure, if 
the extension RBs of the first component carrier are located 
asymmetrically around the primary RBs of the first compo 
nent carrier, the method preferably includes encoding addi 
tional information on the location of the extension RBs of the 
first component carrier; and signaling the encoded additional 
information on the location of the extension RBs; or if the 
extension RBs of the first component carrier are located 
asymmetrically around the primary RBs of the first compo 
nent carrier, the method further includes using predefined 
rules to determine the location of the extension RBs of the 
first component carrier. 
0028. Also, according to an aspect of the disclosure the 
number of extension RBs is indirectly represented by the total 
number of RBs of the first component carrier or directly 
represented by the actual number of extension RBs of the first 
component carrier. 
0029. One embodiment of the present disclosure provides 
a method for receiving resource partition of at least one com 
ponent carrier in a wireless communication system, wherein 
the component carrier comprises primary RBS and/or exten 
sion RBs. The method includes: receiving an encoded num 
ber of primary RBS of a component carrier, receiving an 
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encoded number of extension RBs of the component carrier; 
decoding the encoded number of primary RBs to obtain the 
number of primary RBs of the component carrier; and decod 
ing the encoded number of extension RBS according to a 
representation comprising the number of extension RBS for 
any supported number of primary RBs to obtain the number 
of extension RBs of the component carrier. 
0030. Furthermore, the decoding the encoded number of 
extension RBs includes: decoding the encoded number of 
extension RBs dependently on the number of primary RBs of 
the component carrier to obtain the number of extension RBs 
of the component carrier. 
0031. Furthermore, the number of extension RBs is indi 
rectly represented by the total number of RBs of the compo 
nent carrier or directly represented by the actual number of 
extension RBs of the component carrier. 
0032. One embodiment of the present disclosure provides 
a data structure which comprises resource partition informa 
tion of a component carrier in a wireless communication 
system, wherein the component carrier comprises primary 
RBs and/or extension RBs. The data structure includes at 
least one entity which indicates an available number of exten 
sion RBs of the component carrier for a supported number of 
primary RBs. 
0033. In a development, the entity is encoded indepen 
dently of the number of primary RBs of the component car 
1. 

0034. In a further development, the entity indicates one 
available combination of the number of primary RBs and the 
number of extension RBs, wherein the entity is encoded 
jointly with the number of primary RBs of the component 
carrier. 
0035. The aforementioned does not exclude from embodi 
ments of the disclosure that the entity indicates one available 
combination of the number of primary RBs and the number of 
extension RBs, wherein the entity is encoded dependently on 
the number of primary RBs of the component carrier. 
0036. One embodiment of the present disclosure provides 
an apparatus for signaling resource partition of at least one 
component carrier in a wireless communication system, 
wherein the component carrier comprises primary RBS and/ 
or extension RBs. The apparatus includes: a primary encod 
ing module, configured to encode the number of primary RBS 
of a component carrier; an extension encoding module, con 
figured to encode number of extension RBs of the component 
carrier according to a representation comprising the number 
of extension RBs for any supported number of primary RBs, 
wherein the encoded number of extension RBs identifies for 
the number of primary RBs the available number of extension 
RBs; a primary signaling module, configured to signal the 
encoded number of primary RBS through at least one primary 
RB of the component carrier, and an extension signaling 
module, configured to signal the encoded number of exten 
sion RBs. 
0037. In a development, the extension encoding module 
includes a first encoding module, configured to encode the 
number of extension RBs with an encoding method being 
independent of the number of primary RBs of the component 
carrier according to a representation comprising the number 
of extension RBs for any supported number of primary RBs. 
0038. In a further development, the extension encoding 
module includes: a second encoding module, configured to 
encode the number of extension RBs and the number of 
primary RBS of the component carrier with a joint encoding 
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method according to a representation comprising the number 
of extension RBs for any supported number of primary RBs. 
0039. The abovementioned does not exclude that the 
extension encoding module includes a third encoding mod 
ule, configured to encode the number of extension RBs with 
an encoding method being dependent on the number of pri 
mary RBS of the component carrier according to a represen 
tation comprising the number of extension RBS for any Sup 
ported number of primary RBs. 
0040. Further, the extension signaling module preferably 
includes a first signaling module, configured to signal the 
encoded number of extension RBs through at least one pri 
mary RB of a component carrier. 
0041 According to one aspect of the disclosure, the exten 
sion signaling module includes a second signaling module, 
configured to signal the encoded number of extension RBS 
through at least one extension RB of a component carrier. 
0042. In a further aspect, the extension signaling module 
includes a third signaling module configured to signal the 
encoded number of extension RBs through at least one sub 
carrier located between two component carriers. 
0043. In one sample embodiment, the number of extension 
RBs is indirectly represented by the total number of RBs of 
the component carrier or directly represented by the actual 
number of extension RBs of the component carrier. 
0044 One embodiment of the present disclosure provides 
user equipment (UE) for receiving resource partition of at 
least one component carrier in a wireless communication 
system, wherein the component carrier comprises primary 
RBs and/or extension RBs. The UE includes: a primary 
receiving module, configured to receive an encoded number 
of primary RBS of a component carrier; an extension receiv 
ing module, configured to receive an encoded number of 
extension RBS of the component carrier, a primary decoding 
module, configured to decode the encoded number of primary 
RBs to obtain the number of primary RBs of the component 
carrier; and an extension decoding module, configured to 
decode the encoded number of extension RBs according to a 
representation comprising the number of extension RBS for 
any supported number of primary RBs to obtain the number 
of extension RBs of the component carrier. 
0045. According to a development, the extension decod 
ing module includes a first decoding module, configured to 
decode the encoded number of extension RBs dependently on 
the number of primary RBs of the component carrier accord 
ing to a representation comprising the number of extension 
RBs for any supported number of primary RBs to obtain the 
number of extension RBs of the component carrier. 
0046 According to a further development, the number of 
extension RBs is indirectly represented by the total number of 
RBs of the component carrier or directly represented by the 
actual number of extension RBs of the component carrier. 
0047 One embodiment of the present disclosure provides 
a system for signaling resource partition of at least one com 
ponent carrier in a wireless communication system, wherein 
the component carrier comprises primary RBS and/or exten 
sion RBs. The system includes: a base station, configured to 
encode the number of primary RBs of a component carrier; 
encode the number of extension RBs of the component carrier 
according to a representation comprising the number of 
extension RBs for any supported number of primary RBs, 
wherein the encoded number of extension RBs identifies for 
the number of primary RBs the available number of extension 
RBs; signal the encoded number of primary RBs through at 
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least one primary RB of the component carrier, and signaling 
the encoded number of extension RBS; and a user equipment 
(UE), configured to receive the encoded number of primary 
RBs of the component carrier; receive the encoded number of 
extension RBs of the component carrier; decode the encoded 
number of primary RBs to get the number of primary RBs of 
the component carrier, and decode the encoded number of 
extension RBS according to a representation comprising the 
number of extension RBs for any supported number of pri 
mary RBs to get the number of extension RBs of the compo 
nent carrier. 
0048 One embodiment of the present disclosure provides 
a computer program product including computer program 
code. The computer program code, when executed, enables a 
computer or processing circuitry to perform the steps of the 
above methods for signaling resource partition of at least one 
component carrier in a wireless communication system. 
0049. One embodiment of the present disclosure provides 
a computer readable medium, wherein the above computer 
program code is carried by the computer readable medium. 
0050. One embodiment of the present disclosure provides 
a computer program product comprising computer program 
code. The computer program code, when executed, enables a 
computer or processing circuitry to perform the steps of the 
above methods for receiving resource partition of at least one 
component carrier in a wireless communication system. 
0051 One embodiment of the present disclosure provides 
a computer readable medium, wherein the above computer 
program code is carried by the computer readable medium. 
0.052 The advantages of a method, apparatus and system 
according to some embodiments of the present disclosure are 
that it can communicate a resource partition of a component 
carrier to a UE. 

0053 A further advantage according to an embodiment of 
the present disclosure is that the number of extension RBs of 
the component carrier can be encoded according to a repre 
sentation comprising the number of extension RBS for any 
supported number of primary RBs. 
0054. A further advantage according to an embodiment of 
the present disclosure is that the encoded number of extension 
RBs of the component carrier can be signaled through a 
component carrier or Subcarriers. 
0055. A further advantage according to an embodiment of 
the present disclosure is that multiple encoded numbers of 
extension RBS of multiple component carriers can be sig 
naled through the same component carrier or Subcarriers. 
0056. A further advantage according to an embodiment of 
the present disclosure is that when the component carrier only 
comprises extension RBs the encoded number of primary 
RBs of the component carrier can be signaled through spare 
values or spare bits in an existing master information block 
(MIB) of a component carrier. 
0057. A further advantage according to an embodiment of 
the present disclosure is that when the extension RBs of the 
component carrier are located asymmetrically around the 
primary RBs, the UE can obtain the location of the extension 
RBs via additional information or predefined rules. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.058 Some methods, apparatuses, and a system accord 
ing to the present disclosure will now be described in detail 
with reference to the accompanying drawings, in which: 
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0059 FIG. 1 illustrates some examples of a component 
carrier structure according to the embodiment of the present 
disclosure. 
0060 FIG. 2 is a block diagram of one embodiment of the 
present disclosure; 
0061 FIG. 3 is a block diagram of one embodiment of the 
present disclosure; 
0062 FIG. 4 is an architecture diagram of an apparatus 
according to one embodiment of the present disclosure; 
0063 FIG. 5 is an architecture diagram of a UE according 

to one embodiment of the present disclosure; 
0064 FIG. 6 illustrates an architecture diagram of a sys 
tem according to one embodiment of the present disclosure; 
0065 FIG. 7 is a block diagram of one detailed embodi 
ment of the present disclosure; 
0066 FIG. 8 is a schematic diagram of a component car 
rier structure according to one detailed embodiment of the 
present disclosure; 
0067 FIG. 9 is a block diagram of another detailed 
embodiment of the present disclosure; 
0068 FIG. 10 is a schematic diagram of two component 
carriers structure according to another detailed embodiment 
of the present disclosure; and 
0069 FIG. 11 is a schematic and very simplified illustra 
tion of a compact disc carrying computer program code 
according to the embodiment of the present disclosure. 

DETAILED DESCRIPTION 

0070 FIG. 1 illustrates some examples of a component 
carrier structure. The top of FIG. 1 depicts a component 
carrier structure where the RBs within bandwidths A1 and A2 
(containing extension RBs) are only received by LTE-Ad 
vanced UEs, while the RBs within bandwidth B (containing 
primary RBs) can be received by both LTE UEs and LTE 
Advanced UEs. Extension RBs may not be received by LTE 
UEs, since either the component carrier bandwidth does not 
commensurate with those defined for LTE, or since the chan 
nel structures on the extension RBs are different from those of 
LTE. With such a component carrier structure, LTE-Ad 
vanced UEs can access the carrier as any LTE UE through the 
central part B, facilitating backwards compatibility. The 
extension RBS of the component carrier may be located asym 
metrically around the primary RBs as shown in the top of FIG. 
1 or located symmetrically around the primary RBs. At a later 
stage, most UEs may be capable of LTE-Advanced Support, 
so the RBs within bandwidth B could be reduced and there 
may even be component carriers not having a LTE part (part 
B in FIG. 1), i.e., the bandwidth B=0, which is depicted in the 
middle of FIG.1. The other extreme case, where there are no 
LTE-Advanced resources (A1-A2=0), is showed in the bot 
tom of FIG. 1. 
(0071. The bandwidths A1 and A2 in FIG. 1 relate to the 
actual number of extension RBs, while B relates to the num 
ber of primary RBs. The number of extension RBs of the 
component carrier, denoted N., may be indirectly repre 
sented by the total number of RBs of the component carrier, 
denoted N or be directly represented by the actual number 
of extension RBs of the component carrier, denoted N“. 
It is obvious that the total number of RBs of the component 
carrier N is the sum of the number of primary RBs (denoted 
N-)and the actual number of extension RBs, i.e. N-N+ 
N“. So if any two of the three values are known, the 
remaining value can be determined and then the resource 
partition of the component carrier can be found. 
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0072. In some embodiments of the disclosure, the number 
of extension RBs of the component carrier N is indirectly 
represented by the total number of RBs of the component 
carrier N. Of course, the actual number of extension RBs of 
the component carrier N“ can be used to represent the 
number of extension RBs. It is straightforward to produce a 
table (representation) directly using N," and the proce 
dure is the same as the method when N is used, since N can 
be assumed known to an LTE-Advanced UE due to back 
wards compatibility. 
0073. In order to give an understanding of the present 
disclosure it is first described how the number of primary RBs 
is communicated in the LTE system. 
0074 For establishing a connection to a cell in LTE, a UE 

first detects and synchronizes to the cell by receiving the 
synchronization signals, and then acquires the system infor 
mation needed for operating within a cell. This system infor 
mation is divided into several parts, depending on its priority, 
and is transmitted with different type of periodicity. One of 
the crucial parts of the information is the downlink system 
bandwidth, i.e., the total number of available RBs of the 
component carrier. The downlink system bandwidth is 
included in the so called master information block (MIB) 
which contains only a small part of the system information 
and is transmitted with a periodicity of 40 ms on the BCH 
(Broadcast Channel). The BCH is a transport channel which 
in turn is mapped to the PBCH (Physical BCH) which is 
always located in the 6 central RBs of the component carrier. 
Hence, the UE can receive the PBCH (and thus the MIB) 
without any prior information of the system bandwidth. The 
information contained in the MIB makes it possible to receive 
the channels that occupy the whole component carrier band 
width, e.g., the control information in the PDCCH (Physical 
Downlink Control Channel) associated with the PDSCH 
(Physical Downlink Shared Channel), which contains the 
scheduled data transmissions. 
0075. The main part of the system information, excluding 
the MIB, is transmitted on other so called system information 
blocks (SIBs). The SIBs are mapped to different system infor 
mation messages (SIs), which are transmitted with different 
periodicities, longer than 40 ms. The SIBs are transmitted on 
the DL-SCH (Downlink-Shared Channel) transport channel 
which is mapped to the PDSCH, i.e., they are scheduled 
through the PDCCH. There are a number of different SIBs, 
e.g., SIB1 contains information if the UE is allowed to camp 
on the cell and scheduling information of the other system 
information, whereas SIB2 contains information needed for 
the UE to access the cell. 
0076. In LTE, there are a number of different transmission 
bandwidth configurations (i.e., different number of supported 
RBs) for different channel bandwidths. Table 1 shows the 
Supported configurations of LTE. 

TABLE 1 

Transmission band 
Channel bandwidth width configuration 

MHz) RBs 

1.4 6 
3 15 
5 25 
10 50 
15 75 
2O 1OO 
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0077. These 6 bandwidth configurations are signaled 
through 3 bits in the MIB, which is always transmitted in the 
central 6 RBs of the component carrier. Hence, with these 3 
bits, 8 configurations could be encoded and there are thus 2 
spare values not being used. It can be noted that there is no 
configuration for 0 RBs currently defined, i.e., the resource 
partition depicted in the middle of FIG.1. In LTE there exists 
no extension RBS in a component carrier, so the number of 
primary RBs always equals the total number of RBs of the 
component carrier and there is thus only one resource parti 
tion of the component carrier, which can be obtained by a UE 
via only knowing the number of the RBs of the component 
carrier. 
0078. An LTE-Advanced UE can due to backwards com 
patibility receive the LTE part of a component carrier (if such 
an LTE part exists) and thereby be signaled the LTE downlink 
bandwidth (referred herein as to primary bandwidth or pri 
mary RBs). Thus providing the primary RBs for LTE-Ad 
vanced UE is similar to the procedure in LTE. The remaining 
problem is to provide information to the LTE-Advanced UE 
about the extension RBs (time-frequency resources) dedi 
cated to LTE-Advanced transmissions. 
0079. As multiple component carriers could be aggre 
gated, LTE-Advanced UEs should receive information on the 
resource partition for each component carrier, respectively. 
0080 En example method for signaling resource partition 
of at least one component carrier briefly includes: encoding 
the number of primary RBs of a first component carrier; 
encoding the number of extension RBs of the first component 
carrier according to a representation comprising the number 
of extension RBs for any supported number of primary RBs, 
wherein the encoded number of extension RBs identifies for 
the number of primary RBs the available number of extension 
RBs; signaling the encoded number of primary RBs through 
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0085. The encoded number of extension RBs identifies for 
the number of primary RBs the available number of extension 
RBS. 
I0086. The amount of information that should be signaled 
depends on how many component carrier bandwidths that 
may be supported. At least the 6 configurations from LTE 
should be possible and preferably also wider component car 
riers may be Supported. A component carrier can at most be 
110 RBs wide. 
I0087 Concretely, block 202 may include the following 
options. 
0088 A. The number of extension RBs of the first com 
ponent carrier is encoded with an encoding method being 
independent of the number of primary RBs of the first com 
ponent carrier according to a representation comprising the 
number of extension RBs for any supported number of pri 
mary RBs. 
I0089. This option is to encode the number of extension 
RBs separately and independently of the number of primary 
RBs. For N supported extension RB configurations of the first 
component carrier, log, (N) bits would be needed. For 
example, with 3 bits, there can be 8 configurations of N of the 
first component carrier, resulting in that at most two new 
carrier bandwidths may be introduced in addition to those 
supported for LTE. Thus 3 new bits and the 3 bits in the MIB 
would be signaled. Table 2 (a representation) shows an 
example of this option, where the bandwidth configuration is 
represented by a 3-bit word. We could also use other repre 
sentations with other alphabets, orderings or information 
entities. The entries in Table 2 denote the total number of the 
RBs of the first component carrier N, from which one can 
determine the actual number of extension RBs N“N- 
N. It is straightforward to produce a table (representation) 
directly using N“. 

TABLE 2 

Bit configuration 

Ne {0, 0, 0} {0, 0, 1} {0, 1, 0} {0, 1, 1} {1, 0, 0} {1, 0, 1} {1, 1, 0} {1, 1, 1} 
6 NA NA 1OO 75 50 25 15 6 

15 NA NA 1OO 75 50 25 15 NA 
25 NA NA 1OO 75 50 25 NA NA 
50 NA NA 1OO 75 50 NA NA NA 
75 NA NA 1OO 75 NA NA NA NA 
100 NA NA 1OO NA NA NA NA NA 

at least one primary RB of the first component carrier; and 0090. In this example, we can see that this representation 
signaling the encoded number of extension RBs. 
0081 FIG. 2 illustrates schematically a method for signal 
ing resource partition of at least one component carrier to a 
UE in a wireless communication system in more detail and 
comprising various options or alternatives. The method may 
be performed by a transmitter, base station or eNodeB. 
I0082 Block 201: The number of primary RBs of a first 
component carrier is encoded. 
0083. The number of primary RBs may be denoted N. 
This block is similar to the encoding procedure of the number 
of RBs of a component carrier in the LTE. 
0084. Block 202: The number of extension RBs of the first 
component carrier is encoded according to a representation 
comprising the number of extension RBS for any Supported 
number of primary RBs. 

includes all the numbers of extension RBs, i.e. all the total 
number of RBs (6, 15, 25, 50, 75 and 100) for any supported 
number of primary RBs (0, 6, 15, 25, 50, 75 and 100). The 
N/A entries denote non-applicable combinations that would 
not be signaled to a UE. One encoded number of extension 
RBs {0,1,0} (an entity of the representation) identifies 
N=100, always and independently of the value N. One 
encoded number of N (1,0,1} (another entity of the repre 
sentation) identifies N-25, but when the N is 50, 75 or 100, 
the N (N) cannot be 25, so in this situation the number of the 
extension RBs 25 is not available and will not be encoded to 

{1,0,1}. For similar reason it should be noted that a row in 
table 2 for N=0, if included, would read identically the same 
as the row for six primary RBs, N-6, (except for the number 
in the column of N). 
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0091. It is obvious for the skilled person to use different bit 
configuration to indicate different N, for example, to use the 
{0,1,1} to indicate N=50 instead of 75. If the supported 
number of bandwidth configurations of the first component 
carrier is, N=7 or N=8, the spare bit words {0,0,0) and {0,0, 
1} can be used to indicate the new values for N. 
0092 B. The number of extension RBs and the number of 
primary RBs of the first component carrier is encoded with a 
joint encoding method according to a representation compris 
ing the number of extension RBs for any supported number of 
primary RBs. 
0093. This option is to jointly encode the number of exten 
sion RBs and the number of primary RBs. That is each sup 
ported combination (NN) is encoded. Consider the follow 
ing example, where it is assumed that the component carriers, 
including the extension resources, are limited to the number 
of RBs described by Table 1. Table 3 (another representation) 
shows the encoding of the Supported number of extension 
RBs by 5-bit words. We could also use other representations 
with other alphabets, orderings or information entities. 

TABLE 3 
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50, 75 and 100). Each entity of this representation indicates 
one available combination of the number of primary RBs and 
the number of extension RBs. One encoded number of exten 
sion RBs {0,0,0,1,0} (an entity of the representation) identi 
fies the available number of extension RBs N-25 for the 
number of primary RBs N-6, i.e. the available combination 
(NN)=(25.6). 
(0096. It is obvious for the skilled person to use different bit 
configuration to indicate different combination (NN). 
(0097. C. The number of extension RBs of the first compo 
nent carrier is encoded with an encoding method being 
dependent on the number of primary RBs of the first compo 
nent carrier according to a representation comprising the 
number of extension RBs for any supported number of pri 
mary RBs. 
0098. This option is to separately encode the number of 
primary RBs and the number of extension RBs, but make the 
encoded number of extension RBs dependent on the number 
of primary RBs N. In the example in Table 3, in principle 3 
bits would suffice to signal the 6 values of Nin addition to the 

NE (Nr. 

NP 6 15 25 50 

6 {0, 0, 0, 0, 0} {0, 0, 0, 0, 1} {0, 0, 0, 1, 0} {0, 0, 0, 1, 1} 
15 NA {0, 0, 1, 1, 0} {0, 0, 1, 1, 1} {0, 1, 0, 0, 0} 
25 NA NA {0, 1, 0, 1, 1} {0, 1, 1, 0, 0} 
50 NA NA NA {0, 1, 1, 1, 1} 
75 NA NA NA NA 
1OO NA NA NA NA 

0094 Thus if N-6, N, (N) could here take on 6 values, 
but only 1 value if N=100. Hence there is no use to encode 
the N/A entries, but only the 

N(N + 1) 
2 

eligible combinations. The total number of bits required for 
Such joint encoding is therefore 

N(N + 1) log. 2 

where with N=6 supported bandwidth configurations of the 
first component carrier (6, 15, 25, 50, 75 and 100), 5 bits are 
required. This form of encoding does not make any assump 
tion on that the LTE-Advanced UE already has been signaled 
the value of N. This solution may thus be particularly useful 
if LTE-Advanced UEs may not receive the LTE MIB. Thus 
the 3 bits for signaling the number of primary RBs are not 
necessarily utilized and essentially 5 new bits in this example 
need to be signaled to the LTE-Advanced UE. The entries on 
the diagonal correspond to the case where there are no dedi 
cated extension RBs, which is depicted in the bottom of FIG. 
1 
0095. In this example, we can see that this representation 
includes all the numbers of extension RBs (6, 15, 25, 50, 75 
and 100) for any supported number of primary RBs (6, 15, 25, 

75 100 

3 bits in the MIB. However, with 3 additional bits (i.e., in total 
6 bits) further information could be encoded by making use of 
the N/A entries in the table. This can be achieved by making 
the interpretation of the 3 new bits dependent on the encoded 
number of primary RBs. For example a given bit combination 
could correspond to N-6 if N=6. At the same time, the same 
bit combination could correspond to say N=100 if N =100. 
Hence, by utilizing the 3 bits in the MIB used for encoding the 
number of primary RBs, this may be an even more efficient 
way of encoding than joint encoding. 
0099 For carrier aggregation in LTE-Advanced, use of 
component carriers wider than those defined for LTE prefer 
ably makes useful all the entries in Table 3 indicated as N/A. 
Table 4 (another representation) exemplifies how a 3-bit word 
could encode different configurations depending on the value 
of N. We could also use other representations with other 
alphabets, orderings or information entities. Thus, in total 6 
bits are used, namely the already existing 3 bits in the MIB 
from LTE and 3 new bits for LTE-Advanced. This encoding 
results in more valid carrier configurations for LTE-Ad 
vanced, than if N would have been encoded independently 
from N. In this example, the numbers ranging from 102 to 
110 are listed as other possible values of N(N), which are 
wider than the ones supported in LTE. However, they could be 
replaced with any new Supported value not necessarily just 
extending a 100 RB carrier (e.g., extending a 75 RB wide 
carrier to 77, 79 RBs etc.). In this example, bit combination 
{1,1,1} always corresponds to the case where there are no 
dedicated LTE-Advanced RBS (NN), which is depicted in 
the bottom of FIG. 1. 
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TABLE 4 
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Bit configuration 

N {0, 0, 0} {0, 0, 1} {0, 1, 0} {0, 1, 1} {1, 0, 0} {1, 0, 1} 
6 104 102 100 75 50 25 

15 106 104 102 1OO 75 50 
25 108 106 104 102 100 75 
50 110 108 106 104 102 1OO 
75 NA 110 108 106 104 102 
100 NAA NA 110 108 106 104 

0100. In this example, we can see that this representation 
includes all the numbers of extension RBs (6, 15, 25, 50, 75, 
100, 102,104,106, 108 and 110) for any supported number of 
primary RBs (6, 15, 25, 50, 75 and 100). Each entity of this 
representation indicates one available combination of the 
number of primary RBs and the number of extension RBs. 
Hence, the 3 bits, when combined with the 3 bits in the MIB, 
provides 45 eligible combinations. One encoded number of 
extension RBs {0,1,1} (an entity of the representation) iden 
tifies the available number of extension RBs N=100 if 
N=15, hence it is dependent on the number of primary RBs 
and the available combination is (NN)=(100.15). 
0101. It is obvious for the skilled person to use different bit 
configuration to indicate different combination (NN). 
0102 Block 203: The encoded number of primary RBs is 
signaled. Preferably it is signaled through at least one primary 
RB. In a preferred mode of the disclosure, it is signaled on the 
first component carrier. 
0103) This block is similar to the signaling procedure of 
the number of RBs of a component carrier to a UE in the LTE. 
0104 Block 204: The encoded number of extension RBs is 
signaled to a UE. 
0105 Specifically, block 202 may include the following 
options. 
010.6 A. The encoded number of extension RBs is sig 
naled through a component carrier. 
0107 The encoded number of extension RBs may be sig 
naled through the first component carrier or a second compo 
nent carrier. It means the encoded number of extension RBs 
of component carrier 1 may be signaled in component carrier 
2. 
0108. The option A may specifically have following 
example options. 
0109 1. The encoded number of extension RBs is signaled 
through at least one primary RB of a component carrier. 
0110. For signaling encoded number of extension RBs on 
primary resources, it is essential to maintain backwards com 
patibility for the primary system. That means, LTE UE should 
not need to have knowledge about the presence of the exten 
sion resource information. Specifically, a number of Such 
signaling options exist. 
0111 1) Signaling on the MIB 
0112 The encoded number of extension RBs may be sig 
naled through spare values or spare bits in an existing MIB or 
through a new MIB, in the primary RBs of a component 
carrier. 
0113 For example, the two spare values in the LTE MIB 
could be used for carrying the encoded number of extension 
RBs. Additionally, there are 10 spare bits in the LTE MIB that 
also might be used. The advantage of putting the information 
in the MIB is that it is possible to define a new DL-SCH for 

{1, 1, 0} {1, 1, 1} 
15 6 
25 15 
50 25 
75 50 
100 75 
102 1OO 

LTE-Advanced, i.e., any special SIBs for LTE-Advanced 
could be transmitted over a bandwidth including the exten 
sion RBs. 

0114. A special utilization of the spare values in the MIB 
is to indicate LTE-Advanced dedicated component carriers, 
i.e., carriers where there are no primary resources. This case 
is depicted in the middle of FIG. 1. If the first component 
carrier only comprises extension RBs, and where the number 
of primary RBs of the component carrier is 0, the encoded 
number of primary RBS can be signaled through spare values 
in an existing MIB of a component carrier. 
0115 If the LTE control signaling formats are kept also for 
this type of component carriers, an LTE UE could still be able 
to read the MIB. Hence, if the spare values in the MIB are 
used, an LTE UE should interpret this as the component 
carrier does not contain any LTE resources, and abort its 
access procedure. Thus it would be possible to prevent any 
further accessing attempts to the carrier from an LTE UEs in 
an early stage. 
0116. For the LTE-Advanced UE, information contained 
in the spare values, possibly in combination with spare bits, 
could indicate where to find the PDCCH so that extension 
RBs information could be transmitted on the DL-SCH, e.g., 
through a SIB. 
0117 2) Signaling on the SIB 
0118. The encoded number of extension RBs may be sig 
naled through new fields in at least one existing SIB or 
through at least one new SIB in the primary RBs of a com 
ponent carrier. 
0119 The contents in the existing SIBs could be extended 
to include some new fields to carry the encoded number of 
extension RBs for an LTE-Advanced UE, as an LTE UE 
would simply ignore Such extra information. For example, 
SIB2 could be extended with the encoded number of exten 
sion RBs. 

0.120. There are currently a large number of SIBs defined 
for LTE, transmitted with different periodicity. An example 
embodiment provides a completely new SIB, to be transmit 
ted on the LTE DL-SCH, which is read by LTE-Advanced 
UES. 

0121 
0.122 The PDCCH is transmitted on sets of subcarriers, 
referred to as control channel elements (CCEs), which are 
interleaved over the primary system bandwidth. The usage of 
the CCEs depends on the scheduled number of UEs and there 
may thus be unused CCEs, which could be utilized for trans 
mitting other information, e.g., the encoded number of exten 
Sion RBS to LTE-Advanced UES. LTE UEs would not be able 
to decode such information while it would be possible for 
LTE-Advanced UEs to retrieve the information. 

3) Signaling on Empty Control Channel Elements 
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0123 4) Signaling on Unused Physical Control Format 
Indicator Channel (PCFICH) State 
(0.124. The length of the control region where the PDCCH 
is transmitted is in LTE configurable to be 1, 2 or 3 OFDM 
symbols, which is signaled by two bits in the PCFICH. The 
spare value can thus be used to carry information about the 
encoded number of extension RBs. For backwards compat 
ibility in this case, LTE UEs should assume that the control 
region is Psymbols if the spare field is used, where P is either 
fixed or semi-statically configured by higher layers. If there is 
only one number of extension RBS associated with each num 
ber of primary RBs, the single state in PCFICH would be 
sufficient to communicate the number of extension RBs to the 
LTE-Advanced UEs. 

0125 5) Signaling on PDSCH Resources 
0126 The information of number of extension RBs could 
be transmitted in reserved PDSCH resources. For other trans 
missions, either some special form of rate matching could be 
used around the reserved elements. Alternatively, no special 
encoding is done and the UE would simply take these ele 
ments into account in its decoding process. For instance, 
either trying to decode them as data if their presence is 
unknown, or regarding them as erasures if their presence is 
known. 

0127. 6) Signaling on Dedicated Radio Resource Control 
(RRC) Signaling 
0128. Since the base station (eNodeB) can determine 
whether the UE is capable of LTE-Advanced transmission, it 
can establish UE dedicated RRC signaling, on the primary 
resources. Such signaling may thus include the encoded num 
ber of extension RBs. 

0129 2. The encoded number of extension RBs is signaled 
through at least one extension RB of a component carrier. 
0130. The number of extension RBs could be signaled on 
the extension resources, which would not affect the transmis 
sions on the primary resources. For signaling on the extension 
resources, the UE may have to rely on different forms of 
hypothesis testing and blind detection, since the amount of 
extension resources is unknown and there may be component 
carriers only having primary RBs and no extension RBs. The 
signaling on extension resources is facilitated in numerous 
example alternatives. 
0131) 
0132) The base station transmits common reference sig 
nals on the downlink to be used for channel estimation and 
measurements. If there are reference symbols on the exten 
sion resources, the possible locations of these can be assumed 
known to the UE. Hence a UE can blindly detect the number 
of extension RBS by energy detection on the reference signals 
and perform hypothesis testing. 
0133) 
0134 Different bandwidth configurations can be signaled 
by transmission of a signal generated from a set of sequences, 
where each sequence encodes one bandwidth configuration. 
The UE can correlate a received signal with the set of 
sequences to determine the transmitted sequence, i.e., obtain 
the number of extension resources. Since the primary band 
width is known to the UE, the possible location of the time 
frequency resources used for transmitting such sequences 
could be determined implicitly from the value of the primary 
bandwidth. Hypothesis testing is then needed to determine if 
the signal is present. 

1) Signaling on Reference Signals 

2) Signaling on Special Radio Signals 
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0.135 3) Signaling on Control Channels 
0.136. The encoded number of extension RBs could be 
encoded (e.g., by convolutional encoder), modulated and 
transmitted on the extension resources as a new control chan 
nel for the secondary transmission scheme. As mentioned 
previously, the location of the time-frequency resources 
could be determined implicitly from the value of the primary 
bandwidth. Hypothesis testing is then needed to determine if 
the channel is present. 
0.137 B. The encoded number of extension RBs is sig 
naled through at least one sub-carrier located between two 
component carriers. 
0.138. In case of carrier aggregation, there could be a num 
ber of unmodulated subcarriers being located between two 
component carriers. In some cases, such Subcarriers could be 
modulated to carry the encoded number of extension RBs. 
0.139. These subcarriers may be regarded as not being part 
of any component carrier or RB but could be utilized for the 
special purpose of signaling information to LTE-Advanced 
UEs. Alternatively they could be regarded as a special-sized 
RB for LTE-Advanced UEs, possibly belonging to a compo 
nent carrier. In any case the above encoding methods apply to 
Such Subcarriers as well. 
0140. When several resource partitions for multiple com 
ponent carriers need to be signaled, for example the first 
component carrier and another third component carrier, it is 
possible to encode and signal each resource partition of a 
component carrier separately using the blocks 201-204. Of 
course, it is also possible to signal the encoded numbers of 
extension RBs of the multiple component carriers through 
one component carrier or at least one Subcarrier, and then the 
block 204 includes: 
0.141. The encoded number of extension RBs of the first 
component carrier and encoded number of extension RBs of 
a third component carrier are signaled through the same com 
ponent carrier; or 
0142. The encoded number of extension RBs of the first 
component carrier and encoded number of extension RBs of 
a third component carrier are signaled through the same at 
least one Subcarrier located between two component carriers. 
0143. The method to signal the encoded number N is very 
flexible. The above signaling method may be combined. For 
instance, there are three component carriers 1, 2 and 3. The 
encoded number of extension RBs of the component carrier 1, 
N, can be signaled through its primary RBS or extension 
RBs. The encoded number of extension RBs of the compo 
nent carrier 2, N, can be signaled through the primary RBs 
or extension RBs of the component carrier 3. The encoded 
number of extension RBs of the component carrier 3, N. 
can be signaled through at least one Subcarrier located 
between the component carrier 1 and the component carrier 2. 
The encoded values N, and N can be signaled through at 
least one primary RB or extension RB of component carrier3. 
The encoded values N, and N can be signaled through at 
least one Subcarrier located between component carrier 1 and 
component carrier 2. 
0144. The extension resources on the component carrier 
may typically be located symmetrically around the primary 
resources. It would then suffice to signal a value N determin 
ing the component carrier resource partition. If the extension 
RBs of the first component carrier are located asymmetrically 
around the primary RBS, the method according to this 
embodiment may further include the following blocks. 
(0145 Block 205: Additional information on the location 
of extension RBs of the first component carrier is encoded. 
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0146 The additional information may be a bitmap which 
is used to indicate the location of the extension RBs of a 
component carrier. It may be encoded in conjunction with N. 
0147 Block 206: The encoded additional information on 
the location of extension RBs of the first component carrier is 
signaled to the UE. 
0148. The signaling method is similar to the above blocks 
about how to signaling the encoded value N. The encoded 
additional information may be signaled in conjunction with 
encoded value N. 
0149 Instead of Block 205 and 206 the base station (eNo 
deB) and UE may also use some predefined rules to determine 
the location of the extension RBs of the first component 
carrier. 

0150. The number of extension RBs of the first component 
carrier, N., may be indirectly represented by the total number 
of RBs of the first component carrier, N, or directly repre 
sented by the actual number of extension RBs of the first 
component carrier, N“. 
0151. The order of the blocks according to this embodi 
ment is also very flexible besides the block 203 has to follow 
the block 201, the block 204 has to follow the block 202 and 
block 206 has to follow the block 205. 

0152. According to the embodiment of the present disclo 
Sure a base station can communicate a resource partition of a 
component carrier to a UE via encoding and signaling the 
number of extension RBs of the component carrier. The num 
ber of extension RBs of the component carrier can be encoded 
according to a representation comprising the number of 
extension RBs for any supported number of primary RBs. The 
encoded number of extension RBs of the component carrier 
can be signaled through a component carrier or Subcarriers. 
Multiple encoded numbers of extension RBs of multiple 
component carriers can be signaled through the same com 
ponent carrier or subcarrier. When the component carrier only 
comprises extension RBs the encoded number of primary 
RBs of the component carrier can be signaled through spare 
values or spare bits in an existing MIB of a component carrier. 
When the extension RBs of the component carrier are located 
asymmetrically around the primary RBs the UE can get the 
location of the extension RBs via additional information or 
predefined rules. 
0153. One embodiment of the present disclosure will now 
be described with reference to FIG.3 showing a method for a 
UE to receive resource partition of at least one component 
carrier in a wireless communication system. The UE may be 
a LTE-Advanced UE. 

0154 Block 301: The UE receives an encoded number of 
primary RBS of a component carrier. 
0155 The UE may receive the encoded number of primary 
RBs from the primary RB of the component carrier. This is 
similar to the procedure in the LTE. 
0156 Block 302: The UE receives an encoded number of 
extension RBs of the component carrier. 
O157. Where the UE receives the encoded number of 
extension RBS depends on which signaling option in block 
204 is adopted by the base station. For example, if the 
encoded number of extension RBs of component carrier 1 is 
signaled to the UE through the primary RBs or of component 
carrier 2, the UE receive the encoded number of extension 
RBs of the component carrier 1 from the primary RBs of the 
component carrier 2. 
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0158 Block303: The encoded number of primary RBs is 
decoded to obtain the number of primary RBs of the compo 
nent carrier. 
0159. The UE can decode the encoded number of primary 
RBs to obtain the value of N of the component carrier. This 
block is similar to the decoding procedure of the number of 
RBs of a component carrier in the LTE. A special case is the 
encoded number of primary RBs received from spare values 
in an existing MIB of a component carrier indicates the com 
ponent carrier only comprises extension RBS, and where the 
number of primary RBs of the component carrier is 0. Hence, 
the UE can know that the component carrier only comprises 
extension RBs. 
(0160 Block304: The encoded number of extension RBs is 
decoded according to a representation comprising the number 
of extension RBs for any supported number of primary RBs to 
obtain the number of extension RBs of the component carrier. 
0.161 Specifically, this block includes following options 
corresponding to which option in block 202 is adopted by the 
base station (eNodeB). 
0162 A. The UE directly decodes the encoded number of 
extension RBS according to a representation comprising the 
number of extension RBs for any supported number of pri 
mary RBs to obtain the number of extension RBs of the 
component carrier. 
0163. If the base station uses the first option in block 202 
to encode the number of extension RBS, N, the UE can 
obtain N of the component carrier by directly decoding the 
encoded number of extension RBs according to the represen 
tation in the first option in block 202. For example, if the UE 
receives the encoded number of extension RBs {0,1,0}, it can 
decode {0,1,0) to N-100 which corresponds to the entity 
{0,1,0} in the Table 2. 
0164. If the base station uses the second option in block 
202 to encode the number of extension RBS, N, the UE can 
obtain N of the component carrier by directly decoding the 
encoded number of extension RBS according to the represen 
tation in the second option in block 202. For example, if the 
UE receives the encoded number of extension RBs {0,1,0,0, 
0}, it can decode {0,1,0,0,0) to (N=50, N=15) which cor 
responds to the entity {0,1,0,0,0} in the Table 3. In this case, 
in fact the 3 bits for signaling the number of primary RBs are 
not necessarily utilized and essentially 5 new bits in this 
example need to be signaled to the LTE-Advanced UE. 
(0165 B. The UE decodes the encoded number of exten 
sion RBs dependently on the number of primary RBs of the 
component carrier to obtain the number of extension RBs of 
the component carrier according to a representation compris 
ing the number of extension RBs for any supported number of 
primary RBs to obtain the number of extension RBs of the 
component carrier. 
0166 If the base station uses the third option in block 202 
to encode the number of extension RBS, N, the UE has to 
know the number of primary RBs firstly (If the N in the 
representation of the third option in block 202 is represented 
by the encoded number, here the UE have to know the 
encoded number of primary RBs). Then it can obtain the N. 
of the component carrier by decoding the encoded number of 
extension RBS according to the representation in the second 
option in block 202. For example, if the decoded number of 
primary RBs is N-75 and the UE receives the encoded 
number of extension RBs {0,1,0}, it can decode {0,1,0) to 
N=108 which corresponds to the entity {0,1,0} in the Table 
4. 
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(0167. If the UE receives several encoded numbers of 
extension RBs of multiple component carriers from the same 
component carrier or Subcarrier, it just decodes them sepa 
rately and can obtain several numbers of extension RBs of 
multiple component carriers. 
0168 If the extension RBs of the component carrier are 
located asymmetrically around the primary RBs, the method 
according to this embodiment may further include the follow 
ing blocks. 
(0169 Block 305: The UE receives the encoded additional 
information on the location of extension RBs of the compo 
nent carrier. 

0170 The additional information may be encoded in con 
junction with encoded number of extension RBs. 
(0171 Block 306: The UE decodes the encoded additional 
information to obtain the location of extension RBs of the 
component carrier. 
0172. The additional information may be a bitmap which 

is used to indicate the location of the extension RBs of a 
component carrier. 
(0173 Instead of Block 305 and 306 the UE may also use 
some predefined rules (the same predefined rules used in the 
base station (eNodeB)) to determine the location of the exten 
sion RBs of the component carrier. 
0.174. The number of extension RBs of the component 
carrier N may be indirectly represented by the total number 
of RBs of the component carrier Nor directly represented by 
the actual number of extension RBs of the component carrier 
Nactua 
0.175. The order of the blocks according to this embodi 
ment is also very flexible besides the block 303 has to follow 
the block 301, the block 304 has to follow the block 302 and 
block 306 has to follow the block 305. 
0176 According to the embodiment of the present disclo 
Sure, a UE can obtain a resource partition of a component 
carrier via receiving and decoding the number of extension 
RBs of the component carrier. The encoded number of exten 
sion RBs of the component carrier can be received from a 
component carrier or subcarriers. Multiple encoded numbers 
of extension RBs of multiple component carriers can be 
received from the same component carrier or subcarrier. The 
encoded number of extension RBs of the component carrier 
can be decoded according to a representation comprising the 
number of extension RBs for any supported number of pri 
mary RBs. When the component carrier only comprises 
extension RBs the encoded number of primary RBs can be 
signaled through from spare values or spare bits in an existing 
MIB of a component carrier. When the extension RBs of the 
component carrier are located asymmetrically around the 
primary RBs the UE can obtain the location of the extension 
RBs via additional information or predefined rules. 
0177. One embodiment of the present disclosure will now 
be described to show a data structure which comprises 
resource partition information of a component carrier in a 
wireless communication system. This data structure includes 
at least one entity which indicates an available number of 
extension RBS of the component carrier for a Supported num 
ber of primary RBs. 
0.178 Specifically, this data structure may include some 
options corresponding to the representations in the block 202. 
0179 A. The data structure as shown in Table 2 includes at 
least one entity which is encoded independently of the num 
ber of primary RBs of the component carrier. 
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0180 B. The data structure as shown in Table 3 includes at 
least one entity which indicates one available combination of 
the number of primary RBs and the number of extension RBs. 
The entity is encoded jointly with the number of primary RBs 
of the component carrier. 
0181 C. The data structure as shown in Table 3 includes at 
least one entity which indicates one available combination of 
the number of primary RBs and the number of extension RBs. 
The entity is encoded dependently on the number of primary 
RBs of the component carrier. 
0182. According to the embodiment of the present disclo 
Sure, the data structure makes it possible to encode the num 
ber of extension RBs of a component carrier. So a resource 
partition of the component carrier can be communicated 
between a base station and a UE. 

0183) One embodiment of the present disclosure will now 
be described with reference to FIG. 4 showing an apparatus 
40 for signaling resource partition of at least one component 
carrier to a UE in a wireless communication system. This 
apparatus 40 may function in a transmitter, base station. Spe 
cifically, this apparatus 40 includes a primary encoding mod 
ule 401, an extension encoding module 402, a primary sig 
naling module 403 and an extension signaling module 404. 
Even if various modules are illustrated in disjoint blocks or 
boxes of the drawing, this does not exclude that the modules, 
e.g. primary encoding module and extension encoding mod 
ule, have common parts or circuitry. 
0.184 The primary encoding module 401 is configured to 
encode the number of primary RBs of a component carrier. 
0185. The extension encoding module 402 is configured to 
encode number of extension RBs of the component carrier 
according to a representation comprising the number of 
extension RBs for any supported number of primary RBs. The 
encoded number of extension RBs identifies for the number 
of primary RBs the available number of extension RBs. 
0186 The primary signaling module 403 is configured to 
signal the encoded number of primary RBS through at least 
one primary RB of the component carrier, and 
0187. The extension signaling module 404 is configured to 
signal said encoded number of extension RBS. 
0188 The extension encoding module 402 may include a 

first encoding module 4021, a second encoding module 4022 
and a third encoding module 4023. 
0189 The first encoding module 4021 is configured to 
encode the number of extension RBs with an encoding 
method being independent of the number of primary RBs of 
the component carrier according to a representation compris 
ing the number of extension RBs for any supported number of 
primary RBs. 
0190. The second encoding module 4022 is configured to 
encode the number of extension RBs and the number of 
primary RBS of the component carrier with a joint encoding 
method according to a representation comprising the number 
of extension RBs for any supported number of primary RBs. 
0191 The third encoding module 4023 is configured to 
encode the number of extension RBs with an encoding 
method being dependent on the number of primary RBs of the 
component carrier according to a representation comprising 
the number of extension RBs for any supported number of 
primary RBs. 
0.192 The extension signaling module 404 may include a 

first signaling module 4041, a second signaling module 4042 
and a third signaling module 4043. 
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0193 The first signaling module 4041 is configured to 
signal the encoded number of extension RBS through at least 
one primary RB of a component carrier. Of course, the com 
ponent carrier which carries the encoded number of extension 
RBs of a component carrier 1 may be the component carrier 1 
or other component carrier, i.e. component carrier 2. 
0194 The second signaling module 4042 is configured to 
signal the encoded number of extension RBS through at least 
one extension RB of a component carrier. Similarly, the com 
ponent carrier which carries the encoded number of extension 
RBs of a component carrier 1 may be the component carrier 1 
or other component carrier, i.e. component carrier 2. 
0.195 The third signaling module 4043 is configured to 
signal the encoded number of extension RBS through at least 
one Subcarrier located between two component carriers. 
0196. The extension signaling module 404 may further 
include a multiple of signaling modules not shown in FIG. 4. 
The multiple signaling modules are configured to signal the 
encoded numbers of extension RBs of multiple component 
carriers through the same component carrier or the same at 
least one Subcarrier located between two component carriers. 
0197) The apparatus 40 may further include a third encod 
ing module and a third signaling module which are not shown 
in FIG. 4. 

0198 The third encoding module is configured to encode 
additional information on the location of extension RBs of the 
component carrier. 
0199 The third signaling module is configured to signal 
ing the encoded additional information on the location of 
extension RBs of the component carrier. 
0200. The number of extension RBs of the component 
carrier may be indirectly represented by the total number of 
RBs of the component carrier or directly represented by the 
actual number of extension RBs of the component carrier. 
0201 The above described apparatus 40 according to the 
embodiment of the disclosure can be adapted to perform any 
of the steps of the method for signaling resource partition of 
at least one component carrier according to the embodiment 
of the disclosure. 

0202 According to the embodiment of the present disclo 
Sure, the apparatus 40 can communicate a resource partition 
of a component carrier to a UE via encoding and signaling the 
number of extension RBs of the component carrier. The num 
ber of extension RBs of the component carrier can be encoded 
according to a representation comprising the number of 
extension RBs for any supported number of primary RBs. The 
encoded number of extension RBs of the component carrier 
can be signaled through a component carrier or Subcarriers. 
Multiple encoded numbers of extension RBs of multiple 
component carriers can be signaled through the same com 
ponent carrier or subcarrier. When the extension RBs of the 
component carrier are located asymmetrically around the 
primary RBs the location of the extension RBs will also be 
encoded and signaled. 
0203 One embodiment of the present disclosure will now 
be described with reference to FIG. 5 showing a UE 50 for 
receiving resource partition of at least one component carrier 
in a wireless communication system. This UE 50 may be a 
LTE-Advanced UE. Specifically, this UE 50 includes a pri 
mary receiving module 501, an extension receiving module 
502, a primary decoding module 503 and an extension decod 
ing module 504. Even if various modules are illustrated in 
disjoint blocks or boxes of the drawing, this does not exclude 
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that the modules, e.g. primary decoding module and exten 
sion decoding module, have common parts or circuitry. 
0204 The primary receiving module 501 is configured to 
receive an encoded number of primary RBs of a component 
carrier. 

0205 The extension receiving module 502 is configured 
to receive an encoded number of extension RBs of the com 
ponent carrier. The extension receiving module 502 may 
receive the encoded number of extension RBs of component 
carrier 1 from the component carrier 1 or other component 
carrier. The extension receiving module 502 may also receive 
the encoded number of extension RBs of the component 
carrier from a subcarrier located between two component 
carriers. For the situation of multiple encoded numbers of 
extension RBS of multiple component carriers, the extension 
receiving module 502 may receive several encoded numbers 
of extension RBs of multiple component carriers from the 
same component carrier or Subcarrier. 
0206. The primary decoding module 503 is configured to 
decode the encoded number of primary RBs to obtain the 
number of primary RBs of the component carrier. 
0207. The extension decoding module 504 is configured to 
decode the encoded number of extension RBs according to a 
representation comprising the number of extension RBS for 
any supported number of primary RBs to obtain the number 
of extension RBs of the component carrier. 
0208. The extension decoding module 504 may include a 

first decoding module 5041 which is configured to decode the 
encoded number of extension RBs dependently on the num 
ber of primary RBS of the component carrier according to a 
representation comprising the number of extension RBS for 
any supported number of primary RBs to obtain the number 
of extension RBs of the component carrier. 
0209. The extension decoding module 504 may further 
include a second decoding module which is not shown in FIG. 
5. The second decoding module is configured to directly 
decode the encoded number of extension RBs according to a 
representation comprising the number of extension RBS for 
any supported number of primary RBs to obtain the number 
of extension RBs of the component carrier. 
0210. If the extension receiving module 502 receives sev 
eral encoded numbers of extension RBs of multiple compo 
nent carriers from the same component carrier or Subcarrier, 
the extension decoding module 504 just decodes them sepa 
rately and obtains several numbers of extension RBs of mul 
tiple component carriers. 
0211. If the extension RBs of the component carrier are 
located asymmetrically around the primary RBs, the UE 50 
may further include a third receiving module and a third 
decoding module which is not shown in FIG. 5. 
0212. The third receiving module is configured to receive 
the encoded additional information on the location of exten 
sion RBs of the component carrier. 
0213. The third decoding module is configured to decode 
the encoded additional information to obtain the location of 
extension RBs of the component carrier. 
0214. The number of extension RBs of the component 
carrier may be indirectly represented by the total number of 
RBs of the component carrier or directly represented by the 
actual number of extension RBs of the component carrier. 
0215. The above described UE 50 according to the 
embodiment of the disclosure can be adapted to perform any 
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of the steps of the method for receiving resource partition of 
at least one component carrier according to the embodiment 
of the disclosure. 

0216. According to the embodiment of the present disclo 
sure we can see the UE 50 can obtain a resource partition of a 
component carrier via receiving and decoding the number of 
extension RBs of the component carrier. The encoded number 
of extension RBs of the component carrier can be received 
from a component carrier or subcarrier. Multiple encoded 
numbers of extension RBs of multiple component carriers 
can be received from the same component carrier or Subcar 
rier. The encoded number of extension RBs of the component 
carrier can be decoded according to a representation compris 
ing the number of extension RBs for any supported number of 
primary RBs. When the extension RBs of the component 
carrier are located asymmetrically around the primary RBs 
the UE can get the location of the extension RBs via addi 
tional information. 

0217. One embodiment of the present disclosure will now 
be described with reference to FIG. 6 showing a system 60 for 
signaling resource partition of at least one component carrier 
in a wireless communication system. Specifically, the system 
60 includes a base station 601 and the UE 602. 

0218. The base station 601 is configured to encode the 
number of primary RBs of a component carrier; encode the 
number of extension RBS of the component carrier according 
to a representation comprising the number of extension RBS 
for any supported number of primary RBs, wherein the 
encoded number of extension RBs identifies for the number 
of primary RBs the available number of extension RBs; signal 
the encoded number of primary RBs through at least one 
primary RB of the component carrier; and signaling the 
encoded number of extension RBs. 

0219. The UE 602 is configured to receive the encoded 
number of primary RBs of the component carrier; receive the 
encoded number of extension RBs of the component carrier; 
decode the encoded number of primary RBs to get the number 
of primary RBs of the component carrier; and decode the 
encoded number of extension RBS according to a represen 
tation comprising the number of extension RBS for any Sup 
ported number of primary RBs to get the number of extension 
RBs of the component carrier. 
0220. The base station 601 may be the apparatus 40. The 
UE 602 may have the same structure as the UE50. 
0221) The number of extension RBs of the component 
carrier may be indirectly represented by the total number of 
RBs of the component carrier or directly represented by the 
actual number of extension RBs of the component carrier. 
0222. The above described base station 601 according to 
the embodiment of the disclosure can be adapted to perform 
any of the steps of the method for signaling resource partition 
of at least one component carrier according to the embodi 
ment of the disclosure. The above described UE 602 accord 
ing to the embodiment of the disclosure can be adapted to 
performany of the steps of the method for receiving resource 
partition of at least one component carrier according to the 
embodiment of the disclosure. 

0223) According to the embodiment of the present disclo 
sure we can see in the system 60 the base station 601 can 
communicate a resource partition of a component carrier to 
the UE 602 via encoding and signaling the number of exten 
sion RBs of the component carrier. The number of extension 
RBs of the component carrier can be encoded according to a 
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representation comprising the number of extension RBS for 
any supported number of primary RBs. 
0224 Some detailed embodiments are given to make the 
present disclosure more clear. 
0225. One detailed embodiment of the present disclosure 
will now be described with reference to FIG. 7. It is assumed 
that a component carrier including total 100 RBs will be 
transmitted to an LTE-Advanced UE. The number of primary 
RBs of the component carrier N is 75. The structure of this 
component carrier is illustrated in FIG.8 where there are 13 
extension RBs to the left of the primary RBs and 12 extension 
RBs to the right of the primary RBs. The representation in this 
detailed embodiment is the second option in block 202, i.e. 
the Table 3 is used in the encoding procedure and decoding 
procedure. As show in FIG. 7, the method for this detailed 
embodiment includes following blocks. 
0226 Block 701: The number of primary RBs of the com 
ponent carrier (N-75) is encoded. 
0227 Block 702: The number of total RBs of the compo 
nent carrier (N=100) is encoded according to Table 3. 
0228. Since the N-75 and N-100, the encoded number 
of total RBs of the component carrier is { 1,0,0,1,1}. 
0229 Block 703: The encoded number of primary RBs is 
signaled through at least one primary RB of the component 
carrier. 

0230 Block 704: The encoded number of total RBs {1,0, 
0,1,1} is signaled to the LTE-Advanced UE through at least 
one primary RB of the component carrier. 
0231. Here, the encoded number of total RBs {1,0,0,1,1} 
is signaled through new fields in the existing SIB. 
0232 Because the extension RBs of the component carrier 
are located asymmetrically around the primary RBs, the 
method according to this detailed embodiment may further 
include the following blocks. 
0233. Block 705: Additional information on the location 
of extension RBs of the component carrier is encoded. 
0234. A bitmap representation, which can indicate there 
are 13 extension RBs to the left of the primary RBs and 12 
extension RBs to the right of the primary RBs may be 
encoded in conjunction with N. 
0235 Block 706: The encoded additional information on 
the location of extension RBs of the component carrier is 
signaled to the LTE-Advanced UE. 
0236 Block 707: The LTE-Advanced UE receives the 
encoded number of primary RBs of the component carrier. 
0237 Block 708: The LTE-Advanced UE receives the 
encoded number of total RBs of the component carrier, i.e. 
{1,0,0,1,1}. 
0238. The LTE-Advanced UE receives the encoded num 
ber of total RBs of the component carrier from new fields in an 
existing SIB in primary RB of the component carrier. 
0239 Block 709: The encoded number of primary RBs is 
decoded to obtain the number of primary RBs of the compo 
nent carrier (N=75). 
0240 Block 710: The encoded number of total RBs is 
decoded according to Table 3 to obtain the number of total 
RBs of the component carrier (N=100). 
0241. In fact, the LTE-Advanced UE can decode {1,0,0,1, 
1} directly according to Table 3 to (N=100, N-75). In this 
case, the blocks 701, 703, 707 and 709 are not necessarily 
needed to the LTE-Advanced UE in this detailed embodi 
ment. 
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0242 Because the extension RBs of the component carrier 
are located asymmetrically around the primary RBs, the 
method according to this detailed embodiment may further 
include the following blocks. 
0243 Block 711: The LTE-Advanced UE receives the 
encoded additional information on the location of extension 
RBs of the component carrier. 
0244 Block 712: The LTE-Advanced UE decodes the 
encoded additional information to obtain the location of 
extension RBs of the component carrier. 
0245. The LTE-Advanced UE decodes the bitmap and 
obtains there are 13 extension RBs to the left of the primary 
RBs and 12 extension RBs to the right of the primary RBs. 
0246 According to the detailed embodiment of the 
present disclosure, the LTE-Advanced UE can determine the 
N=100, N-75, also the N“–25 according to N,N+ 
N“. The location of the extension RBs which is 13 exten 
sion RBs to the left of the primary RBs and 12 extension RBs 
to the right of the primary RBs is also realized. So the resource 
partition of the component carrier is obtained by the LTE 
Advanced UE. 

0247 One detailed embodiment of the present disclosure 
will now be described with reference to FIG.9. It is assumed 
that component carrier 1 including total 110 RBs (N=110) 
and component carrier 2 including total 75RBs (N-75) will 
be transmitted to an LTE-Advanced UE. The number of pri 
mary RBs of the component carrier 1 is 100 (N=100). The 
number of primary RBs of the component carrier 2 is 100 
(N=25). The structure of the two component carriers is 
illustrated in FIG. 10 where extension RBs of the component 
carrier 1 are located symmetrically around primary RBs of 
the component carrier 1 and the extension RBs of the com 
ponent carrier 2 are also located symmetrically around the 
primary RBs of the component carrier 2. The representation 
in this detailed embodiment is the third option in block 202, 
i.e. the Table 4 is used in the encoding procedure and decod 
ing procedure. As show in FIG.9, the method for this detailed 
embodiment includes following blocks. 
0248 Block 901: The number of primary RBs of the com 
ponent carrier 1 (Ne=100) and the number of primary RBs of 
the component carrier 2 (Net-25) are encoded respectively. 
0249 Block 902: The number of total RBs of the compo 
nent carrier 1 (N=110) and the number of total RBs of the 
component carrier 2 (N=75) are encoded according to Table 
4 respectively. 
(0250 Since the Ne=100 and N=110, the encoded num 
ber of total RBs of the component carrier 1 is {0,1,0}. Since 
the N-25 and N-75, the encoded number of total RBs of 
the component carrier 1 is { 1,0,1}. 
0251 Block 903: The encoded number of primary RBs of 
the component carrier 1 is signaled through at least one pri 
mary RB of the component carrier land the encoded number 
of primary RBS of the component carrier 2 is signaled through 
at least one primary RB of the component carrier 2. 
0252 Block 904: The encoded number of total RBs of the 
component carrier 1 {0,1,0) and the encoded number of total 
RBs of the component carrier 2 (1,0,1} are signaled to the 
LTE-Advanced UE through at least one primary RB of the 
component carrier 1. 
0253 Here, the encoded number of total RBs of the com 
ponent carrier 1 {0,1,0} and the encoded number of total RBs 
of the component carrier 21,0,1} are signaled through a new 
SIB in the primary RB of the component carrier 1. 
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0254 Block 905: The LTE-Advanced UE receives the 
encoded number of primary RBs of the component carrier 1 
and the encoded number of primary RBs of the component 
carrier 2. 
0255 Block 906: The LTE-Advanced UE receives the 
encoded number of total RBs of the component carrier 1 
{0,1,0} and the encoded number of total RBs of the compo 
nent carrier 2 (1,0,1}. 
0256 The LTE-Advanced UE receives this information 
from a new SIB in primary RB of the component carrier 1. 
(0257 Block 907: The encoded number of primary RBs of 
the component carrier 1 is decoded to obtain the number of 
primary RBs of the component carrier 1 (N=100) and the 
encoded number of primary RBs of the component carrier 2 is 
decoded to obtain the number of primary RBs of the compo 
nent carrier 2 (N-25). 
0258 Block 908: The encoded number of total RBs of the 
component carrier 1 is decoded according to Table 4 to obtain 
the number of total RBs of the component carrier 1 (N=110) 
and the encoded number of total RBs of the component carrier 
2 is decoded according to Table 4 to obtain the number of total 
RBs of the component carrier 2 (N-75). 
0259. According to the detailed embodiment of the 
present disclosure, the LTE-Advanced UE can determine the 
N=110, Ne=100, also the Ne"“–25 of the component 
carrier 1 according to N,N,+H". In the same way, the 
LTE-Advanced UE can determine the N-75, N=25, also 
the N“–25 of the component carrier 2 according to 
N,N.Nactual 
0260 Because both the extension RBs of the component 
carrier 1 and the component carrier 2 are located asymmetri 
cally around the primary RBs, it is sufficient for the LTE 
Advanced UE to determine the location of the extension RBs 
of the component carrier 1 and the component carrier 2 via 
only obtaining the N and N of the two component carriers. 
The location of the extension RBs of the component carrier 1 
which is 5 extension RBs to the left of the primary RBs and 5 
extension RBs to the right of the primary RBs and the location 
of the extension RBs of the component carrier 2 which is 25 
extension RBs to the left of the primary RBs and 25 extension 
RBs to the right of the primary RBs are also realized. So the 
resource partitions of the component carrier 1 and the com 
ponent carrier 2 is obtained by the LTE-Advanced UE. 
0261) Embodiments within the scope of the present dis 
closure also include a computer program product with com 
puter program code A1, Schematically shown in FIG. 11, 
which, when executed by a computer, will enable the com 
puter to perform the steps of the above described inventive 
method. Specifically, the present disclosure relates to a com 
puter program product with computer program code A1 
which, when executed, will enable a base station or a user 
equipment to perform the steps of the inventive method 
described above. The present disclosure also relates to a com 
puter readable medium. A for carrying or having computer 
program code A1 according to the disclosure, such as com 
puter-executable code, computer-executable instructions, 
computer-readable instructions, or data structures, stored 
thereon. Such computer readable medium may be any avail 
able medium, which is accessible by a general-purpose or 
special-purpose computer system. By way of example, and 
not limitation, such computer-readable medium can comprise 
physical storage media such as RAM, ROM, or other optical 
disk storage, magnetic disk storage or other magnetic storage 
devices, or any other media which can be used to carry or store 

Ex.1007 / Page 24 of 26
TESLA, INC.

Ex.1007 / Page 24 of 26
TESLA, INC.



US 2011/026947S A1 

desired program code means in the form of computer-execut 
able instructions, computer-readable instructions, or data 
structures and which may be accessed by a general-purpose 
or special-purpose computer system. FIG. 11 illustrates the 
computer readable medium as a compact disc. 
0262. In general, the different steps of the method of the 
disclosure described above can be combined or performed in 
any suitable order. The embodiments as well as the features of 
such embodiments described above can be combined if they 
do not exclude each other. 
0263. It will be understood that the disclosure is not 
restricted to the afore-described and illustrated exemplifying 
embodiments thereof and that modifications can be made 
within the scope of the inventive concept as illustrated in the 
accompanying Claims. 
We claim: 
1. A method of signaling one or more resource partitions of 

at least one component carrier in a wireless communication 
system, the method comprising: 

encoding a number of primary resource blocks of a first 
component carrier, 

encoding a number of extension resource blocks of said 
first component carrier according to a representation 
comprising the number of extension resource blocks for 
any supported number of primary resource blocks, 
wherein said encoded number of extension resource 
blocks determines, for the encoded number of primary 
resource blocks, the available number of extension 
resource blocks; and 

signaling said encoded numbers of primary and extension 
resource blocks of said first component carrier 

wherein said component carrier comprises at least one of a 
primary resource block and an extension resource block. 

2. The method according to claim 1 wherein said signaling 
said encoded numbers of primary and extension resource 
blocks is signaling through at least one resource block of a 
component carrier. 

3. The method according to claim 1 wherein said signaling 
said encoded numbers of primary and extension resource 
blocks is signaling through at least one resource block of said 
first component carrier. 

4. A method of signaling one or more resource partitions of 
at least one component carrier in a wireless communication 
system, the method comprising: 

encoding a number of primary resource blocks of a first 
component carrier, 

encoding a number of extension resource blocks of said 
first component carrier according to a representation 
comprising the number of extension resource blocks for 
any supported number of primary resource blocks, 
wherein said encoded number of extension resource 
blocks determines, for the encoded number of primary 
resource blocks, the available number of extension 
resource blocks; 

signaling said encoded number of primary resource blocks 
through at least one primary resource block of said first 
component carrier, and 

signaling said encoded number of extension resource 
blocks, 

wherein said component carrier comprises at least one of a 
primary resource block and an extension resource block. 

5. The method according to claim 4, wherein encoding the 
number of extension resource blocks of said first component 
carrier comprises: 
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encoding the number of extension resource blocks with an 
encoding method being independent of the number of 
primary resource blocks of said first component carrier. 

6. The method according to claim 4, wherein encoding the 
number of extension resource blocks of said first component 
carrier comprises: 

encoding the number of extension resource blocks and the 
number of primary resource blocks of said first compo 
nent carrier with a joint encoding method. 

7. The method according to claim 4, wherein encoding the 
number of extension resource blocks of said first component 
carrier comprises: 

encoding the number of extension resource blocks with an 
encoding method being dependent on the number of 
primary resource blocks of said first component carrier. 

8. The method according to claim 4, wherein signaling said 
encoded number of extension resource blocks comprises: 

signaling said encoded number of extension resource 
blocks through at least one primary resource block of a 
component carrier. 

9. The method according to claim 4, wherein signaling said 
encoded number of extension resource blocks comprises: 

signaling said encoded number of extension resource 
blocks through at least one extension resource block of a 
component carrier. 

10. The method according to claim 4, wherein signaling 
said encoded number of extension resource blocks com 
prises: 

signaling said encoded number of extension resource 
blocks through at least one subcarrier located between 
two component carriers. 

11. The method according to claim 4, wherein said first 
component carrier only comprises extension resource blocks, 
and wherein the number of primary resource blocks of the 
component carrier is 0. 

12. The method according to claim 4, wherein if said exten 
sion resource blocks of said first component carrier are 
located asymmetrically around said primary resource blocks 
of said first component carrier, the method further comprises: 

encoding additional information on the location of said 
extension resource blocks of said first component car 
rier; and 

signaling said encoded additional information on the loca 
tion of said extension resource blocks. 

13. A method for receiving signaling of one or more 
resource partitions of at least one component carrier in a 
wireless communication system, comprising: 

receiving an encoded number of primary resource blocks 
of a component carrier; 

receiving an encoded number of extension resource blocks 
of said component carrier, 

decoding said encoded number of primary resource blocks 
to obtain the number of primary resource blocks of said 
component carrier, and 

decoding said encoded number of extension resource 
blocks according to a representation comprising the 
number of extension resource blocks for any Supported 
number of primary resource blocks to obtain the number 
of extension resource blocks of said component carrier, 

wherein said component carrier comprises at least one of a 
primary resource block and an extension resource block. 

14. The method according to claim 13, wherein decoding 
said encoded number of extension resource blocks com 
prises: 

Ex.1007 / Page 25 of 26
TESLA, INC.

Ex.1007 / Page 25 of 26
TESLA, INC.



US 2011/026947S A1 

decoding said encoded number of extension resource 
blocks dependently on the number of primary resource 
blocks of said component carrier to obtain the number of 
extension resource blocks of said component carrier. 

15. The method according to claim 13 wherein the number 
of extension resource blocks is indirectly represented by the 
total number of resource blocks of said component carrier or 
directly represented by the actual number of extension 
resource blocks of said component carrier. 

16. An apparatus for signaling of one or more resource 
partitions of at least one component carrier in a wireless 
communication system, comprising: 

an encoding module, configured to encode the number of 
primary resource blocks of a component carrier and the 
number of extension resource blocks of said component 
carrier according to a representation comprising the 
number of extension resource blocks, for any Supported 
number of primary resource blocks, wherein said 
encoded number of extension resource blocks deter 
mines, for the encoded number of primary resource 
blocks, the available number of extension resource 
blocks; 

a signaling module, configured to signal said encoded 
number of primary and extension resource blocks of said 
component carrier, 

wherein said component carrier comprises at least one of a 
primary resource block and an extension resource block. 

17. An apparatus for signaling one or more resource parti 
tions of at least one component carrier in a wireless commu 
nication system, comprising: 

a primary encoding module, configured to encode the num 
ber of primary resource blocks of a component carrier, 

an extension encoding module, configured to encode num 
ber of extension resource blocks of said component car 
rier according to a representation comprising the num 
ber of extension resource blocks for any supported 
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number of primary resource blocks, wherein said 
encoded number of extension resource blocks deter 
mines, for the encoded number of primary resource 
blocks, the available number of extension resource 
blocks; 

a primary signaling module, configured to signal said 
encoded number of primary resource blocks through at 
least one primary resource block of said component 
carrier, and 

an extension signaling module, configured to signal said 
encoded number of extension resource blocks, 

wherein said component carrier comprises at least one of a 
primary resource block and an extension resource block. 

18. A user equipment for receiving signaling of one or more 
resource partitions of at least one component carrier in a 
wireless communication system, comprising: 

a primary receiving module, configured to receive an 
encoded number of primary resource blocks of a com 
ponent carrier; 

an extension receiving module, configured to receive an 
encoded number of extension resource blocks of said 
component carrier, 

a primary decoding module, configured to decode said 
encoded number of primary resource blocks to obtain 
the number of primary resource blocks of said compo 
nent carrier, and 

an extension decoding module, configured to decode said 
encoded number of extension resource blocks according 
to a representation comprising the number of extension 
resource blocks for any Supported number of primary 
resource blocks to obtain the number of extension 
resource blocks of said component carrier, 

wherein said component carrier comprises at least one of a 
primary resource block and an extension resource block. 

c c c c c 
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