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(57) Abstract: A method and apparatus for transmitting a
ranging channel in a wireless communication system is provid-
ed. A mobile station (MS) receives frequency resource alloca-
tion information of a ranging channel and allocates the ranging
channel to one ranging subband on a frequency domain deter-
mined based on the frequency resource allocation information
of the ranging channel. The MS transmits the ranging channel.
The frequency resource allocation information of the ranging
channel includes a cell identifier (ID) of a cell and the number
of allocated subbands or the number of allocated subband con-
tiguous resource units (CRUs).
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Description
Title of Invention: METHOD AND APPARATUS FOR

TRANSMITTING RANGING CHANNEL IN WIRELESS COM-

[0001]

[0002]

[0003]

[0004]

MUNICATION SYSTEM
Technical Field

The present invention relates to wireless communications, and more particularly, to a
method and apparatus for transmitting a ranging channel in a wireless communication

system.

Background Art

The institute of electrical and electronics engineers (IEEE) 802.16e standard was
adopted in 2007 as a sixth standard for international mobile telecommunication
(IMT)-2000 in the name of “‘WMAN-OFDMA ’ by the ITU-radio communication
sector (ITU-R) which is one of sectors of the international telecommunication union
(ITU). An IMT-advanced system has been prepared by the ITU-R as a next generation
(i.e., 4% generation) mobile communication standard following the IMT-2000. It was
determined by the IEEE 802.16 working group (WG) to conduct the 802.16m project
for the purpose of creating an amendment standard of the existing IEEE 802.16¢ as a
standard for the IMT-advanced system. As can be seen in the purpose above, the
802.16m standard has two aspects, that is, continuity from the past (i.e., the
amendment of the existing 802.16e standard) and continuity to the future (i.e., the
standard for the next generation IMT-advanced system). Therefore, the 802.16m
standard needs to satisfy all requirements for the IMT-advanced system while
maintaining compatibility with a mobile WiMAX system conforming to the 802.16e
standard.

Effective transmission/reception methods and utilizations have been proposed for a
broadband wireless communication system to maximize efficiency of radio resources.
An orthogonal frequency division multiplexing (OFDM) system capable of reducing
inter-symbol interference (ISI) with a low complexity is taken into consideration as
one of next generation wireless communication systems. In the OFDM, a serially input
data symbol is converted into N parallel data symbols, and is then transmitted by being
carried on each of separated N subcarriers. The subcarriers maintain orthogonality in a
frequency dimension. Each orthogonal channel experiences mutually independent
frequency selective fading, and an interval of a transmitted symbol is increased,
thereby minimizing inter-symbol interference.

When a system uses the OFDM as a modulation scheme, orthogonal frequency

division multiple access (OFDMA) is a multiple access scheme in which multiple
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access is achieved by independently providing some of available subcarriers to a
plurality of users. In the OFDMA, frequency resources (i.e., subcarriers) are provided
to the respective users, and the respective frequency resources do not overlap with one
another in general since they are independently provided to the plurality of users. Con-
sequently, the frequency resources are allocated to the respective users in a mutually
exclusive manner. In an OFDMA system, frequency diversity for multiple users can be
obtained by using frequency selective scheduling, and subcarriers can be allocated
variously according to a permutation rule for the subcarriers. In addition, a spatial mul-
tiplexing scheme using multiple antennas can be used to increase efficiency of a spatial

domain.
A ranging channel can be used for uplink synchronization. The ranging channel can

be classified into a ranging channel for a non-synchronized MS and a ranging channel
for a synchronized MS. The ranging channel for the non-synchronized MS can be used
for initial access and handover. The ranging channel for the synchronized MS can be
used for periodic ranging.

There is a need for a method of allocating resources of a ranging channel by con-

sidering a frequency partition (FP) and a subband (SB)/miniband (MB).
Summary of Invention

Technical Problem
The present invention provides a method and apparatus for transmitting a ranging

channel in a wireless communication system.

Solution to Problem

In an aspect, an apparatus for transmitting a ranging channel in a wireless commu-
nication system is provided. The apparatus include a radio frequency (RF) unit
configured to receive frequency resource allocation information of the ranging channel
and transmit the ranging channel, and a processor coupled to the RF unit and
configured to allocate the ranging channel to one ranging subband on a frequency
domain determined based on the frequency resource allocation information of the
ranging channel, wherein the frequency resource allocation information of the ranging
channel comprises a cell identifier (ID) of a cell and the number of allocated subbands
or the number of allocated subband contiguous resource units (CRUs). The ranging
subband may have an index calculated by the equation Isg = mod(cellID, Xsz), wherein
Isg denotes subband indices 0,...,Xsp-1 on the frequency domain, celllD denotes the
cell ID of the cell, X denotes the number of allocated subbands or the number of
allocated subband CRUs, and mod(cellID, Xsp) is a remainder obtained by dividing the
cell ID by Xp. The celllD may be any integer ranging from O to 767. The number of

allocated subbands or the number of allocated subband CRUs may be either broadcast
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or indicated by another signal. The number of allocated subbands may vary depending
on a system bandwidth. The ranging subband may include a plurality of contiguous
physical resource units (PRUs). The number of the plurality of contiguous PRUs may

be 4.
In another aspect, a method for transmitting a ranging channel in a wireless commu-

nication system is provided. The method include receiving frequency resource al-
location information of a ranging channel, allocating the ranging channel to one
ranging subband on a frequency domain determined based on the frequency resource
allocation information of the ranging channel, and transmitting the ranging channel,
wherein the frequency resource allocation information of the ranging channel
comprises a cell identifier (ID) of a cell and the number of allocated subbands or the
number of allocated subband CRUs. The ranging subband may have an index
calculated by the equation Isy = mod(celllD, Xgg), wherein Isg denotes subband indices
0,...,Xsp-1 on the frequency domain, cellID denotes the cell ID of the cell, Xz denotes
the number of allocated subbands or the number of allocated subband CRUs, and
mod(celllD, Xgp) is a remainder obtained by dividing the cell ID by Xgg. The celllD
may be any integer ranging from O to 767. The number of allocated subbands or the
number of allocated subband CRUs may be either broadcast or indicated by another
signal. The number of allocated subbands may vary depending on a system bandwidth.
The ranging subband may include a plurality of contiguous PRUs. The number of the
plurality of contiguous PRUs may be 4.
Advantageous Effects of Invention

According to the present invention, when a resource region is divided into a subband
(SB) and a miniband (MB) and is also divided into a plurality of frequency partitions, a
subband index of a ranging channel resource for allocating a ranging channel can be
determined without additional signaling.
Brief Description of Drawings

FIG. 1 shows a wireless communication system.

FIG. 2 is a block diagram showing an MS for implementing an embodiment of the
present invention.

FIG. 3 shows an example of a frame structure.

FIG. 4 shows an example of a method of splitting a full frequency band into a
plurality of FPs.

FIG. 5 shows an example of a cellular system using an FFR scheme.

FIG. 6 shows an example of a uplink resource structure.

FIG. 7 shows an example of a subband partitioning process.

FIG. 8 shows an example of a miniband permutation process.
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FIG. 9 shows an example of a frequency partitioning process.
FIG. 10 shows an example of the proposed ranging channel transmission method.

FIG. 11 shows a case where a physical subband allocated for a ranging channel is
allocated to an SB CRU.

FIG. 12 shows an example of a resource region according to the proposed ranging
channel transmission method.

FIG. 13 shows a case where a physical subband allocated for a ranging channel is
allocated to an MB CRU.

FIG. 14 shows an example of ranging channel resource allocation proposed in the

present invention.

Mode for the Invention

A technology below can be used in a variety of wireless communication systems,
such as Code Division Multiple Access (CDMA), Frequency Division Multiple Access
(FDMA), Time Division Multiple Access (TDMA), Orthogonal Frequency Division
Multiple Access (OFDMA), and Single Carrier Frequency Division Multiple Access
(SC-FDMA). CDMA can be implemented using radio technology, such as Universal
Terrestrial Radio Access (UTRA) or CDMA2000. TDMA can be implemented using
radio technology, such as Global System for Mobile communications (GSM)/General
Packet Radio Service (GPRS)/Enhanced Data Rates for GSM Evolution (EDGE).
OFDMA can be implemented using radio technology, such as IEEE 802.11(Wi-Fi),
IEEE 802.16(WiMAX), IEEE 802-20, or Evolved UTRA (E-UTRA). IEEE 802.16m is
the evolution of IEEE 802.16e, and it provides a backward compatibility with an IEEE
802.16e-based system. UTRA is part of a Universal Mobile Telecommunications
System (UMTS). 3rd Generation Partnership Project (3GPP) Long Term Evolution
(LET) is part of Evolved UMTS (E-UMTS) using Evolved-UMTS Terrestrial Radio
Access (E-UTRA), and it adopts OFDMA in downlink (DL) and SC-FDMA in uplink
(UL). LTE-A (Advanced) is the evolution of 3GPP LTE.

IEEE 802.16m is chiefly described as an example in order to clarify the description,
but the technical spirit of the present invention is not limited to IEEE 802.16e.

FIG. 1 shows a wireless communication system.

Referring to FIG. 1, the wireless communication system 10 includes one or more
Base Stations (BSs) 11. The BSs 11 provide communication services to respective geo-
graphical areas (in general called ‘cells’) 15a, 15b, and 15¢. Each of the cells can be
divided into a number of areas (called ‘sectors’). A User Equipment (UE) 12 can be
fixed or mobile and may be referred to as another terminology, such as a Mobile
Station (MS), a Mobile Terminal (MT), a User Terminal (UT), a Subscriber Station

(SS), a wireless device, a Personal Digital Assistant (PDA), a wireless modem, or a
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handheld device. In general, the BS 11 refers to a fixed station that communicates with
the UEs 12, and it may be referred to as another terminology, such as an evolved-
NodeB (eNB), a Base Transceiver System (BTS), or an access point.

The UE belongs to one cell. A cell to which a UE belongs is called a serving cell. A
BS providing the serving cell with communication services is called a serving BS. A
wireless communication system is a cellular system, and so it includes other cells
neighboring a serving cell. Other cells neighboring the serving cell are called neighbor
cells. A BS providing the neighbor cells with communication services is called as a
neighbor BS. The serving cell and the neighbor cells are relatively determined on the
basis of a UE.

This technology can be used in the downlink (DL) or the uplink (UL). In general, DL
refers to communication from the BS 11 to the UE 12, and UL refers to commu-
nication from the UE 12 to the BS 11. In the DL, a transmitter may be part of the BS
11 and a receiver may be part of the UE 12. In the UL, a transmitter may be part of the
UE 12 and a receiver may be part of the BS 11.

FIG. 2 is a block diagram showing an MS for implementing an embodiment of the
present invention. An MS 900 includes a processor 910, a memory 920, and a radio
frequency (RF) unit 930.

The RF unit 930 is coupled to the processor 910. The RF unit 930 receives frequency
resource allocation information of a ranging channel from a BS, and transmits the
ranging channel. The processor 910 implements proposed functions, processes, and/or
methods. An embodiment for implementing the proposed functions or methods by the
processor will be described below. The processor 910 allocates the ranging channel to
one ranging subband on a resource region determined based on the frequency resource
allocation information of the ranging channel. The frequency resource allocation in-
formation of the ranging channel may include a cell identifier (ID) of a cell to which
the MS belongs and the number of allocated subbands or the number of allocated
subband contiguous resource units (CRUs). The memory 920 is coupled to the
processor 910, and stores a variety of information for driving the processor 910.

To transmit the ranging channel, the RF unit 930 may include an encoder, a precoder,
a subcarrier mapper, and an orthogonal frequency division multiplexing (OFDM)
signal generator. The encoder encodes a to-be-transmitted data stream according to a
determined coding scheme and thus generates encoded data. Further, the encoder
modulates the encoded data into a symbol that represents a position on a constellation.
There is no restriction on a modulation scheme. The precoder processes an input
symbol according to a MIMO scheme using multiple transmit antennas and thus
outputs antenna specific symbols. Further, the precoder distributes the antenna specific

symbols to the subcarrier mapper. The subcarrier mapper allocates each antenna
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specific symbol to a subcarrier, and performs multiplexing according to a user. The
OFDM signal generator modulates each antenna specific symbol according to an
OFDM scheme, and thus outputs an OFDM symbol.

FIG. 3 shows an example of a frame structure.

Referring to FIG. 3, a superframe (SF) includes a superframe header (SFH) and four
frames FO, F1, F2, and F3. Each frame may have the same length in the SF. Although
it is shown that each SF has a length of 20 milliseconds (ms) and each frame has a
length of 5 ms, the present invention is not limited thereto. A length of the SF, the
number of frames included in the SF, the number of SFs included in the frame, or the
like can change variously. The number of SFs included in the frame may change
variously according to a channel bandwidth and a cyclic prefix (CP) length.

The SFH can carry an essential system parameter and system configuration in-
formation. The SFH may be located in a first subframe of the SF. The SFH can be
classified into a primary-SFH (P-SFH) and a secondary-SFH (S-SFH). The P-SFH and
the S-SFH may be transmitted in every superframe.

One frame includes 8 subframes SFO, SF1, SF2, SF3, SF4, SF5, SF6, and SF7. Each
subframe can be used for uplink or downlink transmission. One subframe includes a
plurality of orthogonal frequency division multiplexing (OFDM) symbols in a time
domain, and includes a plurality of subcarriers in a frequency domain. An OFDM
symbol is for representing one symbol period, and can be referred to as other termi-
nologies such as an OFDM symbol, an SC-FDMA symbol, etc., according to a
multiple access scheme. The subframe can consist of 5, 6, 7, or 9 OFDM symbols.
However, this is for exemplary purposes only, and thus the number of OFDM symbols
included in the subframe is not limited thereto. The number of OFDM symbols
included in the subframe may change variously according to a channel bandwidth and
a CP length. A subframe type may be defined according to the number of OFDM
symbols included in the subframe. For example, it can be defined such that a type-1
subframe includes 6 OFDM symbols, a type-2 subframe includes 7 OFDM symbols, a
type-3 subframe includes 5 OFDM symbols, and a type-4 subframe includes 9 OFDM
symbols. One frame may include subframes each having the same type. Alternatively,
one frame may include subframes each having a different type. That is, the number of
OFDM symbols included in each subframe may be identical or different in one frame.
Alternatively, the number of OFDM symbols included in at least one subframe of one
frame may be different from the number of OFDM symbols of the remaining
subframes of the frame.

Time division duplexing (TDD) or frequency division duplexing (FDD) may be
applied to the frame. In the TDD, each subframe is used in uplink or downlink

transmission at the same frequency and at a different time. That is, subframes included
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in a TDD frame are divided into an uplink subframe and a downlink subframe in the
time domain. In the FDD, each subframe is used in uplink or downlink transmission at
the same time and at a different frequency. That is, subframes included in an FDD
frame are divided into an uplink subframe and a downlink subframe in the frequency
domain. Uplink transmission and downlink transmission occupy different frequency
bands and can be simultaneously performed.

A subframe includes a plurality of physical resource units (PRUs) in the frequency
domain. The PRU is a basic physical unit for resource allocation, and consists of a
plurality of consecutive OFDM symbols in the time domain and a plurality of con-
secutive subcarriers in the frequency domain. The number of OFDM symbols included
in the PRU may be equal to the number of OFDM symbols included in one subframe.
Therefore, the number of OFDM symbols in the PRU can be determined according to a
subframe type. For example, when one subframe consists of 6 OFDM symbols, the
PRU may be defined with 18 subcarriers and 6 OFDM symbols.

A logical resource unit (LRU) is a basic logical unit for distributed resource al-
location and contiguous resource allocation. The LRU is defined with a plurality of
OFDM symbols and a plurality of subcarriers, and includes pilots used in the PRU.
Therefore, a desired number of subcarriers for one LRU depend on the number of
allocated pilots.

A distributed logical resource unit (DLRU) may be used to obtain a frequency
diversity gain. The DLRU includes a distributed subcarrier group in one frequency
partition. The DRU has the same size as the PRU. One subcarrier is a basic unit of con-
stituting the DRU.

A contiguous logical resource unit (CLRU) may be used to obtain a frequency
selective scheduling gain. The CLRU includes a localized subcarrier group. The CLRU
has the same size as the PRU.

Meanwhile, a fractional frequency reuse (FFR) scheme can be used in a cellular
system having multiple cells. The FFR scheme splits a full frequency band into a
plurality of frequency partitions (FPs), and allocates a part of the FP to each cell.
According to the FFR scheme, different FPs can be allocated between neighbor cells,
and the same FP can be allocated between cells separated far from one another.
Therefore, inter-cell interference (ICI) can be reduced, and performance of a UE
located in a cell edge can be increased.

FIG. 4 shows an example of a method of splitting a full frequency band into a
plurality of FPs.

Referring to FIG. 4, the full frequency band is split into frequency partition #0,
frequency partition #1, frequency partition #2, and frequency partition #3. Each FP can
be physically or logically split from the full frequency band.
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FIG.5 shows an example of a cellular system using an FFR scheme.

Referring to FIG. 5, each cell is divided into an inner cell and a cell edge. Further,
each cell is divided into three sectors. A full frequency band is split into four FPs (i.e.,
frequency partition #0, frequency partition #1, frequency partition #2, and frequency
partition #3).

The frequency partition #0 is allocated in an inner cell. Any one of the frequency
partition #1 to the frequency partition #3 is allocated in each sector of a cell edge. In
this case, different FPs are allocated between neighbor cells. Hereinafter, an allocated
FP is referred to as an active FP, and an unallocated FP is referred to as an inactive FP.
For example, when the frequency partition #1 is allocated, the frequency partition #1 is
an active FP, and the frequency partition #2 and the frequency partition #3 are inactive
FPs.

A frequency reuse factor (FRF) can be defined according to the number of cells (or
sectors) into which the full frequency band can be split. In this case, the FRF may be 1
in an inner cell, and may be 3 in each sector of a cell edge.

FIG. 6 shows an example of an uplink resource structure.

Referring to FIG. 6, a uplink subframe can be divided into at least one FP. Herein,
the subframe is divided into two FPs (i.e., FP1 and FP2) for example. However, the
number of FPs in the subframe is not limited thereto. The number of FPs can be 4 at
most. Each FP can be used for other purposes such as FFR.

Each FP consists of at least one PRU. Each FP may include distributed resource al-
location and/or contiguous resource allocation. Herein, the second FP (i.e., FP2)
includes the distributed resource allocation and the contiguous resource allocation. ‘Sc¢’
denotes a subcarrier.

When a plurality of cells exists, an uplink resource may be mapped by performing
various processes such as subband partitioning, miniband permutation, frequency par-
titioning, etc.

First, the subband partitioning process will be described.

FIG. 7 shows an example of a subband partitioning process. A bandwidth of SMHz is
used in the subband partitioning process of FIG. 7.

A plurality of PRUs is divided into a subband (SB) and a miniband (MB). The
plurality of PRUs is allocated to the SB in FIG. 7(a), and is allocated to the MB in FIG.
7(b). The SB includes N1 contiguous PRUs, and the MB includes N2 contiguous
PRUs. In this case, N1 may be 4 and N2 may be 1. The SB is suitable for frequency
selective resource allocation since it provides contiguous allocation of PRUs in a
frequency domain. The MB is suitable for frequency diverse resource allocation and
may be permutated in the frequency domain.

The number of SBs can be denoted by Ksz. The number of PRUs allocated to the SBs
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can be denoted by Lgg, where Lgp=N1*Kg. The Kgz may vary depending on a
bandwidth. The K¢z may be determined by an uplink subband allocation count
(USAC). A length of the USAC may be 3 bits or 5 bits, and may be broadcast by using
an SFH or the like. PRUs remaining after being allocated to the SBs are allocated to
MBs. The number of MBs can be denoted by Kys. The number of PRUs allocated to
the MBs can be denoted by Ly, where Lyp=N2*Ky. The maximum number of SBs

that can be formed in a resource region is

Nsub :LNPRU/NIJ

/. The total number of PRUSs is Npgu=Lsp+Lys.
[0058]  Table 1 shows an example of a relation between the USAC and the K¢z when using a
bandwidth of 20MHz. When the bandwidth is 20MHz, an FFT size may be 2048.
[0059] [Table 1]

[Table |

USAC Ksp USAC Kss

0 0 16 16

1 1 17 17

2 2 18 18

3 3 19 19

4 4 20 20

5 5 21 21

6 6 22 reserved
7 7 23 reserved
8 8 24 reserved
9 9 25 reserved
10 10 26 reserved
11 11 27 reserved
12 12 28 reserved
13 13 29 reserved
14 14 30 reserved
15 15 31 reserved

[0060] Table 2 shows an example of a relation between the USAC and the Kz when using a
bandwidth of 1I0MHz. When the bandwidth is I0MHz, the FFT size may be 1024.
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[0061] [Table 2]

[Table |

USAC Ksg USAC Ksp

0 0 8 8

1 1 9 9

2 2 10 10

3 3 11 reserved
4 4 12 reserved
5 5 13 reserved
6 6 14 reserved
7 7 15 reserved

[0062] Table 3 shows an example of a relation between the USAC and the Ksz when using a
bandwidth of SMHz. When the bandwidth is SMHz, the FFT size may be 512.
[0063] [Table 3]

[Table |

USAC Ksg USAC Ksp

0 0 4 4

1 1 5 reserved
2 2 6 reserved
3 3 7 reserved

[0064] A plurality of PRUs is divided into a subband (SB) and a miniband (MB), and is
reordered in an SB PRU (PRUg) and an MB PRU (PRUy). PRUs in the PRUg; are
respectively indexed from O to (Lgz-1). PRUs in the PRU, are respectively indexed
from O to (Lyp-1).

[0065]  FIG. 8 shows an example of a miniband permutation process. In the miniband per-
mutation process, a PRUyp is mapped to a permutation PRU (PPRUy). This is to
ensure frequency diversity in each frequency partition. The process of FIG. 8 can be
performed subsequent to the subband partitioning process of FIG. 7 when using a
bandwidth of SMHz. PRUs in the PRUy; are permutated and mapped to the PPRU .

[0066]  FIG. 9 shows an example of a frequency partitioning process. The process of FIG. 9
can be performed subsequent to the subband partitioning process of FIG. 7 and the
miniband permutation process of FIG. 8 when using a bandwidth of SMHz.

[0067] PRUs of a PRUs and a PPRU,; are allocated to at least one frequency partition. The
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maximum number of frequency partitions may be 4. Frequency partition configuration
information may be determined by uplink frequency partition configuration (UFPC).
The UFPC may have a different configuration according to a bandwidth, and may be
broadcast by using an S-SFH or the like. The UFPC may indicate a size of a frequency
partition, the number of frequency partitions, etc. A frequency partition count (FPCT)
indicates the number of frequency partitions. FPSi indicates the number of PRUs
allocated to a frequency partition #i. Further, an uplink frequency partition subband
count (UFPSC) defines the number of subbands allocated to an FPi(i>0). The UFPSC
may have a length of 1 to 3 bits.

Table 4 shows an example of a relation between the UFPC and the frequency
partition when using a bandwidth of 20MHz. When the bandwidth is 20MHz, the FFT
size may be 2048.
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[Table 4]

[Table |

UFPC FPO:FP1:FP2:F |FPCT FPSO FPSi(i>0)

P3

0 1:0:0:0 1 Npry 0

1 0:1:1:1 3 0 FPS 1=Npgy-2*floor(
Nero/3)
FPS2=floor (NPRU/ 3)
FPS3=floor (NPRU/ 3)

2 1:1:1:1 4 Npru-3*tloor(Npgi/4) |Floor(Npr/4)

3 3:1:1:1 4 Npru-3*tloor(Npg/6) |Floor(Npr/6)

4 5:1:1:1 4 Nipru-3*tloor(Npg/8) [Floor(Npr/8)

5 9:1:1:1 4 Npru-3*floor(Npg/1 [Floor(Npgy/12)

2)
6 0:5:5:5 4 NPRU'3 >X<flOOI'(NPRU*S FIOOI'(NPRU*S/QA-)
124)

7 0:1:1:0 2 0 Npro/2 for i=1,2 O for
i=3

8 1:1:1:0 3 Npru-2*floor(Npg/3) [floor(Npg/3) for
i=1,2 0 for i=3

9~15 Reserved

[0070]

[0071]

Table 5 shows an example of a relation between the UFPC and the frequency
partition when using a bandwidth of 10MHz. When the bandwidth is 10MHz, the FFT
size may be 1024.
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[Table 5]
[Table |
UFPC FPO:FP1:FP2: |FPCT FPSO FPSi(i>0)
FP3
0 1:0:0:0 1 Npry 0
1 0:1:1:1 3 0 FPS1=Npry-2*floor(
Neru/3)
FPS2=floor(Npru/3)
FPS3=floor(Npgu/3)
2 1:1:1:1 4 Npru-3*floor(Npgy |Floor(Npg/4)
/4)
3 3:1:1:1 4 Npru-3*floor(Npgy | Floor(Npg,/6)
/6)
4 5:1:1:1 4 Npru-3*floor(Npgy | Floor(Npg/8)
/8)
5 0:5:5:5 4 Npru-3*floor(Npgy | Floor(Npg*5/24)
*5/24)
6 0:1:1:0 2 0 Npro/2 for i=1,2 0 for
=3
7 1:1:1:0 3 Npru-2*floor(Npgy |floor(Npg/3) for
/3) i=1,2 0 for i=3
[0072]  Table 6 shows an example of a relation between the UFPC and the frequency

[0073]

partition when using a bandwidth of SMHz. When the bandwidth is SMHz, the FFT

size may be 512.
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[Table 6]

[Table |

UFPC FPO:FP1:FP2:F |FPCT FPSO FPSi(i>0)

P3

0 1:0:0:0 1 Npry 0

1 0:1:1:1 3 0 FPS 1=Npgy-2*floor(
Nero/3)
FPS2=floor (NPRU/ 3)
FPS3=floor (NPRU/ 3)

2 1:1:1:1 4 Npru-3*tloor(Npgi/4) |Floor(Npr/4)

3 3:1:1:1 4 Npru-3*tloor(Npg/6) |Floor(Npr/6)

4 0:5:5:5 4 Nipru-3*tloor(Npgy*5 [Floor(Npry™5/24)

24)

5 0:1:1:0 2 0 Npro/2 for i=1,2 O for
=3

6 1:1:1:0 3 NPRU-2*ﬂOOI'(NPRU/3) ﬂOOf(NPRU/?)) for
1i=1,2 0 for i=3

7 reserved

[0074]

[0075]

[0076]

[0077]

[0078]

If Kgp rp; denotes the number of SBs in the FPi and Ky rp; denotes the number of

MBs in the FPi, these values can be determined by Equation 1.

[Math. 1]
Ksp.rpi = {UFPSC
KB Fpi = {

Kgp —(FPCT -1)-UFPSC, i=0

i>0

>

Ky —(FPCT =1)-(FPS—UFPSC - N1/ N2), i=0
FPS —UFPSC-N1/ N2,

, i>0

In each frequency partition, the number of SB PRUs is Lgg qp=N1%*Kgp rp;, and the
number of MB PRUs is Lyp mpi=N2*Kyp .
The PRUs in the PRUgp and the PPRU,;z can be mapped to each frequency partition

according to Equation 2.
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[0079]

[0080]

[0081]

[0082]

[0083]

[0084]
[0085]

[0086]

[0087]

[Math.2]

PRUgp(ky),  0<j<Lgp pp

l PPRU\yp(ky),  Lgp ppi < J <(Lgp ppi + Ly rpi)

Herein,

i-1
k=2 Lsprpm+J
m=0
, and
i1

ky =Y. Lsp pm+J — Lsp rpi
m=0

PRUs of a PRUg; can be mapped to an LRU. Hereinafter, there is a restriction that
mapping and permutation are performed within a frequency partition.

Each frequency partition can be divided into a CRU and a DRU, and can be
performed on a sector basis. A size of an SB-based CRU is denoted by UCASgg;,
where i is the number of SB-based CRUs of an FPi in a unit of subband size, and this
value may be broadcast. UCASy denotes the number of MB-based CRUs of
frequency partition #0, and this value may also be broadcast. The number of CRUs of
each frequency partition can be denoted by Lcrurpi, and can be expressed by Equation
3.

[Math.3]

/ UCASSB,I"NI‘FUCASMB, i>0
CRU,FPi — UCASgg, - N1, 0<i< FPCT

The number of DRUs of each frequency partition can be denoted by Lpgyspi, and can
be expressed by Equation 4.
[Math.4]

Lppy ppi = FPSIXN2—Lepy ppi

PRUs in a PRUgp; can be mapped to a CRUgp; by Equation 5.
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[0088]

[0089]

[0090]
[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]
[0098]

[Math.5]

- [PRUp[J1. . 0<j<UCASgy, - NI
CRU ppil j]1= , ‘ |
| PRU o,k + UCASg ;- NI, UCASgg ;- N1< j < Loy gy

In Equation 5, k=s[j-UCASsg;*N1]. s[] is a CRU/DRU allocation sequence, where
0<s[j]<FPSi*N2-UCASgp,;*N1.

The PRUs in the PRUgp; can be mapped to a DRUgp; by Equation 6.
[Math.6]

DRUFPI[]] = PRUFPi[k+ UCASSB,i . ]\]1]j 0< ] < LDRU,FPi

Herein, k=s¢[j], where s°[] denotes a sequence obtained by reordering remaining
PRUs not allocated to the CRU.

In addition, tile permutation may be performed. Each DRU of a frequency partition
can be divided into 3 tiles including 6 contiguous subcarriers. A plurality of tiles in the
frequency partition is permutated to obtain a frequency diversity gain. Allocation of a
physical tile of the DRU onto a logical tile of a subchannel can be defined by Equation
7.

[Math.7]

Tile(s,n,t) = Lppy pp; - n+ g(PermSeq(),s,n,t)

In Equation 7, Tile(s,n,t) denotes a tile index of an n® tile in an s DLRU of a t*
subframe. n may be any one value ranging from O to 2. t is a subframe index. s is a
DLRU index having any one value ranging from 0O to Lprurei-1. PermSeq() is a per-
mutation sequence with a length of Lpry i, and may be determined by
SEED={IDcell*1367} mod 2°. The permutation sequence may be generated by any
sequence generation algorithm.

(PermSeq(),s,n,t) is equal to { PermSeq[n+107*s+t] mod Lygy e }+UL_PermBase}

mod Lpgy gp;.

Among uplink control channels, there is a case where specific control channel has to
be allocated to one or more contiguous PRUs in a frequency domain. For example, a
ranging channel may be allocated to one or two subbands in the frequency domain. In
addition, in case of the specific channel, when adjacent sectors use the same time and
frequency resources, performance deterioration caused by interference may be
decreased or increased according to a channel design rule. Therefore, when a plurality

of frequency partitions exists and a subband and a miniband coexist in a resource
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[0099]

[0100]
[0101]

[0102]

[0103]

[0104]

[0105]

region, a resource allocation method for the specific control channel such as the
ranging channel is required. That is, a method of allocating a control channel while
preventing adjacent sectors from having the same or overlapping time or frequency
domain may be provided.

Hereinafter, the proposed ranging channel transmission method will be described
according to an embodiment of the present invention. Although a ranging channel for
initial access and handover of an MS will be described as an example in the present
embodiment, this is for exemplary purposes only. Thus, the present invention can also
apply to various types of control channels. In addition, although it is assumed in the
present invention that a plurality of frequency partitions exist, the present invention
can also apply to a case where the number of frequency partitions is 1.

FIG. 10 shows an example of the proposed ranging channel transmission method.

In step S100, an MS receives frequency resource allocation information of a ranging
channel. In step S110, the MS allocates the ranging channel to one ranging subband on
a resource region determined based on the frequency resource allocation information
of the ranging channel.

As aresource for the ranging channel, N contiguous subbands may be allocated
(where N>1). For convenience of explanation, it is assumed hereinafter that N,
subbands exist. If the total number of PRUs is Npry, Ngw» may be equal to Npr/N1. For
example, in case of using a bandwidth of 10MHz, Ny may be 48, and N, may be 12.

The resource for the ranging channel may be reserved for the ranging channel in a
resource mapping process. A BS may transmit to the MS an index of a physical
subband to which the ranging channel is allocated. The index of the physical subband
implies indexing of N, subbands existing before subband partitioning in the resource
mapping process. The subband index may be broadcast. An index of a predetermined
number of subbands or an index of a logical subband based on a predetermined
specific rule may be broadcast. Alternatively, a resource may be allocated according to
a pre-defined equation based on a cell ID, a superframe number, a frame number, a
subframe number, etc.

The MS may preferentially allocate N contiguous subbands for the ranging channel
in a subframe for transmitting the ranging channel, and then may perform resource
mapping on the remaining N,,-N subbands. That is, if the total number of PRUs is N
prU> T€SOUrce mapping can be performed on Npg-N*N1 PRUs by excluding N*N1
PRUs allocated to the ranging channel. In this case, if the subband to which the
ranging channel is allocated is set in a cell-specific manner by the BS, the use of an
FFR scheme or the like may be restricted since N,,-N subbands exist in different
positions in a resource region for each cell.

Alternatively, the subband for the ranging channel may be directly allocated to the
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[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

ranging channel without having to reserve the subband. Since indices of a logical
subband and a physical subband allocated for the ranging channel can be known when
resource mapping is performed, resource mapping can be performed based on the
indices except for ranging channel resources.

FIG. 11 shows a case where a physical subband allocated for a ranging channel is
allocated to an SB CRU. That is, each cell allocates the ranging channel to an SB CRU
of each cell. In this case, a ranging channel resource may be mapped to a logical
channel without any change in a resource mapping process, or may be mapped to a
logical region allocated for the SB CRU. The ranging channel resource does not have
an effect on permutation between remaining resources when resource mapping is
performed. The remaining resources except for the ranging channel resource may be
re-indexed in the logical region, or may have the same index as a subband without the
ranging channel.

In the allocation of the ranging channel to the SB CRU of each cell, the ranging
channel resource may be allocated by raging channel configuration information. The
ranging channel configuration information may include information on a time domain
and information on a frequency domain in a resource region to which the ranging
channel is allocated.

Table 7 shows an example of time resource allocation configuration information for

the ranging channel. The time resource allocation configuration information may be

broadcast.

[Table 7]

[Table |

configuration Ranging-period P_R |N_RCH(number of ranging channels per
SF)

0 1/4 (5 ms) 4

1 172 (10 ms) 2

2 1 (20 ms) 1

3 2 (40 ms) 172

4 3 (60 ms) 1/3

The time resource allocation information of the ranging channel may be determined
by a cell ID and N_RCH. The time resource allocation information may be any one of
a subframe index, frame index, and superframe index of a resource to which the
ranging channel is allocated.

Equation 8 shows an example of an equation for determining a subframe index of a

resource to which the ranging channel is allocated.
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[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[Math.8]

I =mod(f(CellID),ngs: -ny | N_RCH)

Isx(0,...,nsg*ne/N_RCH-1) denotes a subframe index of a resource to which the
ranging channel is allocated among ng=*nz/N_RCH-1 subframes during a 1/N_RCH su-
perframe period. ngr denotes the number of subframes in one frame, and ny denotes the
number of frames in one superframe. f(CellID) denotes a function of a cell ID. The cell
ID can be replaced with other parameters such as a BS ID, etc. According to Equation
8 above, an I subframe is periodically allocated to the ranging channel during a
I/N_RCH superframe period. For example, if ng=8, ny=4, and N_RCH=1/3, one su-
perframe includes 32 subframes, and 3 superframes include 96 subframes. Among the
96 subframes, the Iz subframe may be periodically allocated to the ranging channel
per every 3 superframes.

Equation 9 shows another example of an equation for determining a subframe index
of a resource to which the ranging channel is allocated.

[Math.9]

I = mod( f(CellID), ng;. )

Is¢(0,...,ngz-1) denotes a subframe index of a resource to which the ranging channel is
allocated among nsp-1 subframes during a 1/N_RCH superframe period. A position of
a frame to which the ranging is allocated may be predetermined or may be broadcast.
According to Equation 9 above, an Iss" subframe in one frame is periodically allocated
to the ranging channel during the 1/N_RCH superframe period.

Equation 10 shows an example of an equation for determining a frame index of a
resource to which the ranging channel is allocated.

[Math.10]

I» =mod(f(CellID),n; /| N _RCH)

I(0,....,ns/N_RCH-1) denotes a frame index of a resource to which the ranging
channel is allocated among ny/N_RCH-1 frames during a 1/N_RCH superframe period.
A position of a subframe to which the ranging is allocated in an Iz® frame may be pre-
determined or may be broadcast. According to Equation 10 above, one subframe in the
Iz frame is periodically allocated to the ranging channel during the 1/N_RCH su-
perframe period.

Equation 11 shows an example of an equation for determining a superframe index of
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[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

a resource to which the ranging channel is allocated.
[Math.11]

Tupers = Mod(f(CellID),1/ N _RCH), N_RCH <1

Lsuper(0,...,/N_RCH-1) denotes a superframe index of a resource to which the ranging
channel is allocated among 1/N_RCH-1 superframes during a 1/N_RCH superframe
period. Positions of a frame and a subframe to which the ranging is allocated in an |
swer™ frame may be predetermined or may be broadcast. According to Equation 11
above, one subframe in one frame existing in the Is,.r® superframe is periodically
allocated to the ranging channel during the 1/N_RCH superframe period.

Frequency resource allocation information of the ranging channel may be determined
by a cell ID, the number Kgp of allocated subbands, or the number Yz of allocated SB
CRUs. The frequency resource allocation information may be a subband index of a
resource to which the ranging channel is allocated. The Kz or Ysp may be broadcast,
or may be indicated by another signal.

Equation 12 shows an example of an equation for determining a subband index of a
resource to which the ranging channel is allocated.

[Math.12]

ISB = mOd(CelllD,KSB)

Is(0....,Ksp-1) denotes an index of a subband to which a resource for the ranging
channel is allocated among Ky subbands.

Equation 13 shows an example of an equation for determining an index of a resource
to which the ranging channel is allocated.
[Math.13]

L. =mod(f(CellID),ngs -n: | N_RCH -Kgg)

Ligx(0,...,nsg*ne/N_RCH*Kgp-1) denotes an index of a resource to which the ranging
channel is allocated among ny/N_RCH-1 subframes and K¢z subbands during a
1/N_RCH superframe period.

Equation 14 shows another example of an equation for determining an index of a
resource to which the ranging channel is allocated.

[Math.14]

Lig =mod( f(CelllD),ng - K¢p)
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[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

Li4x(0,...,ngs*Ksp-1) denotes an index of a resource to which the ranging channel is
allocated among ngy subframes and Kgg subbands during a 1/N_RCH superframe
period.

When the index of the resource to which the ranging channel is allocated is de-
termined by Equation 13 or Equation 14 above, a subband index and a subframe index
to which the ranging channel is allocated may be determined by Equation 15.
[Math.15]

Igpe =| Lige ! Ksp |
Igp =mod(/4, Kgp)

A position of a frame to which the ranging is allocated may be predetermined or may
be broadcast.

Equation 16 shows another example of an equation for determining a subband index
of a resource to which the ranging channel is allocated.
[Math.16]

[, =mod(f(CelliD),n, /N _RCH -Kgp)

L4x(0,...,nz/N_RCH*Kgp-1) denotes an index of a resource to which the ranging
channel is allocated among ny/N_RCH-1 frames and Ksp subbands during a 1/N_RCH
superframe period.

When the index of the resource to which the ranging channel is allocated is de-
termined by Equation 16 above, a subband index and a frame index to which the
ranging channel is allocated may be determined by Equation 17.

[Math.17]

Ip=|ILig ! Kgp |
Igp =mod(/; ., Kgp)

A position of a subframe to which the ranging is allocated in an Iz frame may be
predetermined or may be broadcast.

Equation 18 shows another example of an equation for determining a subband index
of a resource to which the ranging channel is allocated.
[Math.18]

L4 = mod( f(CellID),K¢z | N_RCH)
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[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

L4x(0,..., Ksg/N_RCH-1) denotes an index of a resource to which the ranging channel
is allocated among 1/N_RCH-1 superframes and Kgz subbands during a 1/N_RCH-1
superframe period.

When the index of the resource to which the ranging channel is allocated is de-
termined by Equation 18 above, a subband index and a superframe index to which the
ranging channel is allocated may be determined by Equation 19.

[Math.19]

]SuperF - L]l'dx /KSBJ
Isp = mod(/;g, Kgp)

Positions of a subframe and a frame to which the ranging is allocated in an Ispes® su-
perframe may be predetermined or may be broadcast.

By setting N_RCH=1 in the various equations for determining an index of a
frequency resource or a time resource to which the ranging channel is allocated, a
position of a superframe to which the ranging channel is allocated can be prede-
termined. In addition, by setting np=1, a position of a frame to which the ranging
channel is allocated can be predetermined. In addition, by setting ngr=1, a position of a
subframe to which the ranging channel is allocated can be predetermined. The afore-
mentioned various equations can be combined in various forms. Further, if the ranging
channel is allocated limitedly to the SB CRU as described above, permutation may not
be affected in this case. Therefore, the number Ky; of allocated subbands can be
replaced with the number Yz of SB CRUs for all the equations above.

Referring back to FIG. 10, in step S120, the MS transmits the ranging channel to the
BS.

The MS of FIG. 2 for implementing the embodiment of the present invention can be
explained by using the embodiment of FIG. 10.

As described above, the RF unit 930 is coupled to the processor 910. The RF unit
930 receives the frequency resource allocation information of the ranging channel from
the BS, and transmits the ranging channel. The processor 910 allocates the ranging
channel to one ranging subband on the resource region determined based on the
frequency resource allocation information of the ranging channel. The frequency
resource allocation information of the ranging channel may include the cell ID of the
cell to which the MS belongs and the number of allocated subbands or the number of
allocated subband contiguous resource units (CRUs). The number of allocated
subbands or the number of allocated SB CRUs is broadcast or indicated by another
signal. The number of allocated subbands varies depending on a system bandwidth.

The ranging subband is a subband having an index determined by an equation Isp =
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[0153]

[0154]

[0155]
[0156]

[0157]

[0158]

[0159]

[0160]

mod(celllD, Xgg). Herein, Iz denotes subband indices 0,...,Xsp-1 on a resource region,
cellID denotes a cell ID of a cell to which the MS belongs, and Xs denotes the number
of allocated subbands or the number of allocated SB CRUs. mod(cellID, Xg) is a
remainder obtained by dividing the cell ID by X¢g. The celllD may be any one integer
ranging from 0 to 767.

FIG. 12 shows an example of a resource region according to the proposed ranging
channel transmission method.

Referring to FIG. 12, cells A, B, and C have a cell-common SB region in an uplink
resource region. The cell-common SB region may be a region allocated to an SB PRU
(PRUjgp) after performing the subband partitioning process of FIG. 7. In addition, an
SB CRU region is allocated for each cell. The SB CRU allocated to each cell may have
a different size. The cell A and the cell B have 2 SB CRUs, and the cell C has 3 SB
CRUs. Ranging channels 200, 210, and 220 are allocated to SB CRU regions of the re-
spective cells. The ranging channels 200, 210, and 220 allocated to the respective cells
do not overlap in a frequency domain when the ranging channels are transmitted. The
SB CRUs allocated to the ranging channels 200, 210, and 220 in the respective cells
may be determined based on a cell ID according to Equation 16 above.

Meanwhile, an MB CRU may be allocated as a resource for the ranging channel.

FIG. 13 shows a case where a physical subband allocated for a ranging channel is
allocated to an MB CRU. In this case, an MS may exclude a ranging channel resource
in a DRU permutation process. That is, in a tile permutation process, tile permutation
may be performed except for a miniband for the ranging channel.

If m logical minibands exist for the ranging channel in a frequency partition,
Equation 7 above can be modified to Equation 20.

[Math.20]

Tile(s,n,t) = Lppy jp; - n+ g(PermSeq(), s,n,t)

In Equation 20, Tile(s,n,t) denotes a tile index of an n* tile in an s DLRU of a t®
subframe. n may be any one value ranging from O to 2. t is a subframe index. s is a
DLRU index having any one value ranging from 0O to Lprurei-1-m. That is, tile per-
mutation is performed except for an MB CRU allocated to the ranging channel. The
remaining resources except for the ranging channel resource may be re-indexed in the
logical region, or may have the same index as a subframe without the ranging channel.

If the ranging channel resource is not additionally reserved as described above, there
is no restriction in the operation of a plurality of frequency partitions by the use of an
FFR scheme or the like. Alternatively, even if N subbands are reserved for the ranging
channel, a resource can be reserved while preventing resources from overlapping

between sectors by using the FFR scheme. In addition, the ranging channel resource



24

WO 2010/123241 PCT/KR2010/002433

[0161]

[0162]

[0163]
[0164]

may be constrained to any one of an SB CRU or an MB CRU. That is, the ranging
channel can be allocated only in a subband-based CRU of each cell. Alternatively, in a
resource mapping process, the ranging channel resource may be limited to a part of a
subband reserved for a miniband permutation process.

Meanwhile, there is a case where an index of a subband in a physical resource before
the subband partitioning process and an index of a subband allocated to an SB PRU
(PRUjgp) after the subband partitioning process are misaligned to each other according
to a subband partitioning rule. That is, if it is assumed that a subband includes N1
PRUs, N1 PRUs constituting a certain subband allocated to a PRUgz may be PRUs not
contiguous in a physical resource region. For example, in FIG. 7, PRUs O to 3 of a
PRUgp may be mapped to PRUs 4, 5, 8, and 9 rather than contiguous PRUs 4 to 7 of a
physical resource. In this case, the ranging channel may be allocated only to a subband
in which a PRU included in a corresponding physical resource subband among
subbands of the physical resource is not allocated to a subband of a plurality of PRUgp
in the subband partitioning process.

FIG. 14 shows an example of ranging channel resource allocation proposed in the
present invention. Subbands of a physical resource region may be respectively indexed
with 1 to 12. The subbands of the physical resource region are allocated to a PRUsp
after performing a subband partitioning process. Some subbands of the PRUgg
allocated by the subband partitioning process are mapped from PRUs of a plurality of
subbands in the physical resource region. For example, a first allocated subband 300 is
mapped from a subband indexed with 3 and a subband indexed with 4 in the physical
resource region. A second allocated subband 310 is mapped from a subband indexed
with 6 and a subband indexed with 7 in the physical resource region. A third allocated
subband 320 is mapped from a subband indexed with 9 and a subband indexed with 10
in the physical resource region. The ranging channel may be allocated to subbands
remaining after excluding certain subbands having indices across which the allocated
subbands exist. That is, subbands indexed with 1, 2, 5, 8, 11, and 12 may be allocated
to a ranging channel resource. Alternatively, in the physical resource region, subbands
having indices across which the allocated subbands exist may be allocated to the
ranging channel by regarding these subbands as one subband. In this case, 3 subbands
may be additionally allocated to the ranging channel resource. An index of an addi-
tionally allocated subband may be a smaller index between indices across which
resources exist. That is, subbands indexed with 1, 2, 3,5, 6, 8,9, 11, and 12 may be

allocated to the ranging channel resource.

The present invention can be implemented using hardware, software, or a com-

bination of them. In the hardware implementations, the present invention can be im-
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[0165]

[0166]

plemented using an Application Specific Integrated Circuit (ASIC), a Digital Signal
Processor (DSP), a Programmable Logic Device (PLD), a Field Programmable Gate
Array (FPGA), a processor, a controller, a microprocessor, other electronic unit, or a
combination of them, which is designed to perform the above-described functions. In
the software implementations, the present invention can be implemented using a
module performing the above functions. The software can be stored in a memory unit
and executed by a processor. The memory unit or the processor can use various means
which are well known to those skilled in the art.

In view of the exemplary systems described herein, methodologies that may be im-
plemented in accordance with the disclosed subject matter have been described with
reference to several flow diagrams. While for purposed of simplicity, the
methodologies are shown and described as a series of steps or blocks, it is to be un-
derstood and appreciated that the claimed subject matter is not limited by the order of
the steps or blocks, as some steps may occur in different orders or concurrently with
other steps from what is depicted and described herein. Moreover, one skilled in the art
would understand that the steps illustrated in the flow diagram are not exclusive and
other steps may be included or one or more of the steps in the example flow diagram
may be deleted without affecting the scope and spirit of the present disclosure.

What has been described above includes examples of the various aspects. It is, of
course, not possible to describe every conceivable combination of components or
methodologies for purposes of describing the various aspects, but one of ordinary skill
in the art may recognize that many further combinations and permutations are possible.
Accordingly, the subject specification is intended to embrace all such alternations,
modifications and variations that fall within the spirit and scope of the appended

claims.
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Claims

An apparatus for transmitting a ranging channel in a wireless commu-
nication system, the apparatus comprising: a radio frequency (RF) unit
configured to receive frequency resource allocation information of the
ranging channel and transmit the ranging channel; and a processor
coupled to the RF unit and configured to allocate the ranging channel to
one ranging subband on a frequency domain determined based on the
frequency resource allocation information of the ranging channel,
wherein the frequency resource allocation information of the ranging
channel comprises a cell identifier (ID) of a cell and the number of
allocated subbands or the number of allocated subband contiguous
resource units (CRUSs).

The apparatus of claim 1, wherein the ranging subband has an index
calculated by the following equation: Isz = mod (cellID, Xsz), where Isp
denotes subband indices 0,...,Xgs-1 on the frequency domain, celllD
denotes the cell ID of the cell, X denotes the number of allocated
subbands or the number of allocated subband CRUs, and mod(cellID,
Xsp) 1s a remainder obtained by dividing the cell ID by Xgg.

The apparatus of claim 2, wherein the celllD is any integer ranging
from O to 767.

The apparatus of claim 1, wherein the number of allocated subbands or
the number of allocated subband CRUs is either broadcast or indicated
by another signal.

The apparatus of claim 1, wherein the number of allocated subbands
varies depending on a system bandwidth.

The apparatus of claim 1, wherein the ranging subband comprises a
plurality of contiguous physical resource units (PRUs).

The apparatus of claim 6, wherein the number of the plurality of
contiguous PRUs is 4.

A method for transmitting a ranging channel in a wireless commu-
nication system, the method comprising: receiving frequency resource
allocation information of a ranging channel; allocating the ranging
channel to one ranging subband on a frequency domain determined
based on the frequency resource allocation information of the ranging
channel; and transmitting the ranging channel, wherein the frequency
resource allocation information of the ranging channel comprises a cell

identifier (ID) of a cell and the number of allocated subbands or the
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[Claim 13]
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number of allocated subband contiguous resource units (CRUs).

The method of claim 8, wherein the ranging subband has an index
calculated by the following equation: Isz = mod (cellID, Xsz), where Isp
denotes subband indices 0,...,Xgs-1 on the frequency domain, celllD
denotes the cell ID of the cell, X denotes the number of allocated
subbands or the number of allocated subband CRUs, and mod(cellID,
Xsp) 1s a remainder obtained by dividing the cell ID by Xgg.

The method of claim 9, wherein the celllD is any integer ranging from
0 to 767.

The method of claim 8, wherein the number of allocated subbands or
the number of allocated subband CRUSs is either broadcast or indicated
by another signal.

The method of claim 8, wherein the number of allocated subbands
varies depending on a system bandwidth.

The method of claim 8, wherein the ranging subband comprises a
plurality of contiguous physical resource units (PRUs).

The method of claim 13, wherein the number of the plurality of

contiguous PRUs is 4.
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[Fig. 6]
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[Fig. 9]
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[Fig. 10]
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[Fig. 12]
Cell-specific SB-CRU

8/9

ra

200
Cell-specific SB-CRU

L

210
Cell-specific SB-CRU /220

V

Cell-common SB

PCT/KR2010/002433

Cell A

Cell B

Cell C



9/9

WO 2010/123241 PCT/KR2010/002433

[Fig. 13]
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