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(57) ABSTRACT

The present invention relates to configuration procedures and
transmission of a ranging channel for a synchronization of an
uplink of user equipment and a relay station in a communi-
cation system which supports a relay, in that the configuration
of the ranging channel for acquiring an uplink synchroniza-
tion may vary in accordance with a variety of frame struc-
tures, thereby reducing uplink interferences and performing
an uplink synchronization in a stable and quick manner.
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FIG. 7
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METHOD FOR TRANSMISSION AND
CONFIGURATION OF RANGING CHANNEL
IN ACCORDANCE WITH A VARIETY OF
FRAME STRUCTURES IN RADIO
COMMUNICATION SYSTEM

TECHNICAL FIELD

[0001] The present invention relates to a method for trans-
mission and configuration of a ranging channel in accordance
with a variety of frame structures in a radio communication
system, and more particularly, to a method for transmission
and configuration of a ranging channel for unlink synchroni-
zation of a mobile station (user equipment) and a relay station
in a communication system which supports a relay.

BACKGROUND ART

[0002] The IEEE (Institute of Electrical and Flectronics
Engineers) 802.16 standard provides technologies and proto-
cols for supporting broadband wireless access. The IEEE
802.16 has been standardized since 1999, and the IEEE 802.
16-2001 was approved in 2001. This is based on a single
carrier physical layer, ‘WirelessMAN-SC’. Then, ‘Wireless-
MAN-OFDM’ and “WirelessMAN-OFDMA’ as well as
‘WirelessMAN-SC’ were further added to a physical layer of
the IEEE 802.16a standard which was approved in 2003. The
IEEE802.16-2004 standard revised after completion of the
IEEE 802.16a standard was approved in 2004. The IEEE
802.16-2004/Corl was completed in 2005 in the form of
‘corrigendum’ so as to correct bugs and errors of the IEEE
802.16-2004 standard.

[0003] Forreception and demodulation of data in a wireless
communication system, a receiver and a transmitter have to
be synchronized with each other. Especially, in a mobile
communication system where a channel environment
between a base station and a mobile station is continuously
changed, synchronization has to be acquired through signal-
ing between the BS and the MS for successful transmission
and reception of data.

[0004] A communication channel between the BS and the
MS largely consists of a downlink (DL) channel toward the
MS from the BS, and an uplink (UL) channel toward the BS
from the MS. In the DL corresponding to point-to-multipoint,
a plurality of MSs are DL-synchronized with a data frame
transmitted from the BS. For synchronization of the MSs, the
BS may insert a preamble for synchronization into a part of a
frame to be transmitted. Then, the MSs adjust DL-synchro-
nization through the preamble. Here, the BS may use an
additional synchronization channel.

[0005] Inthe UL, each MS has to transmit data to the BS in
time and/or frequency domain allocated thereto so as to pre-
vent interference between the MSs and so as to make the BS
receive data. For UL synchronization, each MS is required to
adjust synchronization through signaling with the BS, with
consideration of a channel environment.

[0006] In the IEEE 802.16 standard, a signal transmitted
and received between a BS and an MS for UL synchroniza-
tion is defined as a ranging signal. Ranging is a series of
procedures of controlling a transmission power and of adjust-
ing time or frequency synchronization while the BS and the
MS transmit and receive a ranging signal therebetween. That
is, ranging may be referred to as a series of procedures for
acquiring UL synchronization.
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[0007] Initial ranging refers to a process of acquiring a
precise timing offset between the MS and the BS, and a
process of initially controlling a transmission power. Once
power is turned on, the MS acquires DL synchronization from
a DL preamble signal being received. Then, the MS performs
initial ranging so as to adjust a timing offset and a transmis-
sion power. Differently from the initial ranging, periodic
ranging refers to a process of periodically tracking a UL
timing offset and a reception signal strength after the initial
ranging.

[0008] Hereinafter, will be explained contention-based ran-
dom access and non-contention-based random access by a
mobile station (MS) for UL synchronization through a rang-
ing channel.

[0009] Ina 16m system which is undergoing a standardiza-
tion process, contention-based random access and non-con-
tention-based random access are performed for UL synchro-
nization of an MS through a ranging channel. The contention-
based random access is performed for initial ranging, periodic
ranging and handover. On the other hand, the non-contention-
based random access is performed for initial ranging and
handover. In the 16m system, UL resources are partially
allocated to the MS for random access through a ranging
channel. Here, the MS may acquire a position and a size of the
UL resources from control information transmitted from a
BS. In the IEEE 802.16m system, a ranging channel is mul-
tiplexed through frequency division multiplex (FDM) with
control channels and data transmission channels.

[0010] Hereinafter, the conventional 16m relay frame
structure will be explained.

[0011] The conventional 16m relay frame structure is cat-
egorized into a uni-directional frame structure and a bi-direc-
tional frame structure according to an operation method of a
relay station.

[0012] FIG. 1 illustrates an 802.16m uni-directional relay
frame structure in accordance with the conventional art.
[0013] The conventional uni-directional relay frame struc-
ture and a function thereof will be explained with reference to
FIG. 1. Referring to a vertical direction (i.e., column direc-
tion) of FIG. 1, the conventional 16m relay frame structure
consists of'a DL subframe and a UL subframe. Referring to a
horizontal direction (i.e., row direction) of FIG. 1, the con-
ventional 16m relay frame structure consists of a BS frame, an
odd-hop RS frame and an even-hop RS frame.

[0014] A relay station (hereinafter, will be referred to as
‘RS’) is categorized into an odd-hop RS and an even-hop RS
according to the number of hops with a base station.

[0015] A downlink of an odd-hop RS is divided into a 16m
DL transmit zone and a 16m DL receive zone, and an uplink
thereof is divided into a 16m UL receive zone and a 16m UL
transmit zone.

[0016] (1-1)A 16m DL relay zoneanda 16m UL relay zone
ofaBS
[0017] A 16m DL relay zone is a downlink zone of a BS,

where the BS may transmit data to a 16m RS and a 16m
MS.
[0018] A 16m UL relay zone is an uplink zone of a BS,
where the BS may receive data froma 16m RS anda 16m
MS.
[0019] (1-2) A DL transmit zone/receive zone and a UL
transmit zone/receive zone of a 16m RS
[0020] A 16m DL transmit zone is a downlink zone of a
16m RS, where the 16m RS may transmit data to a
subordinate RS and a 16m mobile station (MS).
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[0021] A 16m DL receive zone is a downlink zone of a
16m RS, where the 16m RS may receive data from a
subordinate RS.

[0022] A 16m UL transmit zone is an uplink zone of a
16m RS, where the 16m RS may transmit data to a
subordinate RS.

[0023] A 16m UL receive zone is an uplink zone ofa 16m
RS, where the 16m RS may receive data from a subor-
dinate RS and a 16m MS.

[0024] FIG. 2 illustrates an 802.16m bi-directional relay
frame structure in accordance with the conventional art.
[0025] Referring to a vertical direction (i.e., column direc-
tion) of FIG. 2, the conventional 16m relay frame structure
consists of'a DL subframe and a UL subframe. Referring to a
horizontal direction (i.e., row direction) of FIG. 2, the con-
ventional 16m relay frame structure consists of a BS frame, an
odd-hop RS frame and an even-hop RS frame.

[0026] (2-1) A transmit Zone and a receive zone of a 16m
RS
[0027] A bi-directional transmit zone is a transmit zone

of'a 16m RS, where the 16m RS may transmit data not
only to a superordinate RS but also to a subordinate RS.
[0028] A bi-directional receive zone is a receive zone of
a 16m RS, where the 16m RS may receive data not only
from a superordinate RS but also from a subordinate RS.

[0029] (2-2) A 16m DL access zone and a 16m UL access
zone
[0030] A 16m DL access zone indicates a zone where a

16m BS ora 16m RS transmits data to a 16m MS.
[0031] A 16m UL access zone indicates a zone where a
16m BS or a 16m RS receives data from a 16m MS.

[0032] The conventional 16m relay frame structure is
defined as a transparent mode and a non-transparent mode
according to functional characteristics. Hereinafter, the trans-
parent mode and the non-transparent mode will be explained.
In a transparent mode, a transparent RS does not transmit a
preamble, an SFH, a BCH and a USCCH at a start portion of
a frame. On the other hand, in a non-transparent mode, a
non-transparent RS transmits a preamble, an SFH, a BCH and
a USCCH at a start portion of a frame. That is, in the non-
transparent mode, a control signal may be independently
transmitted to a subordinate RS or an MS.
[0033] FIG. 3 illustrates a transparent relay mode frame
structure in accordance with the conventional art, and FIG. 4
illustrates a uni-directional relay frame structure for coexist-
ence with a transparent mode and a non-transparent mode in
accordance with the conventional art. Referring to FIG. 4, a
BS and a transparent RS are connected to each other, and a
non-transparent RS performs a communication at a lower
level of the transparent RS.
[0034] As aforementioned, the MS has to be directly syn-
chronized with the BS or the RS through an uplink, or has to
be indirectly UL-synchronized with the BS through the RS.
Here, the MS may have a different UL transmission time
according to links with the BS or the RS in various types of
relay frame structures. Accordingly, required is a ranging
channel with consideration of various types of relay frame
structures.

DISCLOSURE OF THE INVENTION

[0035] The present inventor has devised the present inven-
tion with considering that an IEEE 802.16m relay system
which supports a multi-hop relay performs UL synchroniza-
tion with respect to not only a mobile station directly con-
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nected to a base station, but also a relay station directly
connected to a base station and a mobile station indirectly
communicating with the base station through the RS.

[0036] Therefore, an object of the present invention is to a
method for transmission and configuration of a ranging chan-
nel in accordance with a variety of frame structures in a radio
communication system which supports a multi-hop relay.
[0037] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described herein, there is provided a method for
transmission of a ranging channel in a radio communication
system,

[0038] the method for transmission of a ranging channel
configured according to frame structures in a radio commu-
nication system which supports a relay,

[0039] the method for transmission of a ranging channel
configured according to frame structures in a radio commu-
nication system which supports a relay comprises:

[0040] configuring a ranging channel for a communication
with a relay; and

[0041] performing ranging procedures between a base sta-
tion (BS) and a mobile station (MS) and/or a subordinate
relay station (RS) through the configured ranging channel.

[0042] Preferably, the step of configuring a ranging channel
comprises:
[0043] configuring a first ranging channel (e.g., ranging

channel A of FIG. 5, ranging channel F of FIG. 6 and ranging
channel I of FIG. 7) in an uplink subframe of a BS frame;
[0044] configuring a second ranging channel (e.g., ranging
channel B of FIG. 5, ranging channel G of FIG. 6 and ranging
channel J of FIG. 7) for performing random access between
relay stations (RSs) directly connected to the BS; and
[0045] configuring a third ranging channel (e.g., ranging
channel C of FIG. 5, ranging channel H of FIG. 6 and ranging
channel K of FIG. 7) and a fourth ranging channel (e.g.,
ranging channel D of FIG. 5, ranging channel E of FIG. 6 and
ranging channel L of FIG. 7) for a transparent relay mode and
a non-transparent relay mode.

[0046] Preferably, the method may further comprise trans-
mitting, by the MS, a ranging signal including the configured
ranging channels to the BS or the RS.

[0047] Preferably, the first ranging channel

[0048] may be used to perform periodic ranging, and ran-
dom access for handover between the BS and the MS directly
connected to the BS,

[0049] to perform a ranging operation between the BS and
the RS, and

[0050] toperform initial ranging by the MS and the RS with
the BS.

[0051] Preferably, the second ranging channel

[0052] may be used to perform periodic ranging, and ran-

dom access for handover between the BS and the RS directly
connected to the BS.

[0053] Preferably, the third ranging channel

[0054] may be located at an odd-hop RS in a transparent
relay mode,

[0055] may have the same position and size as the first

ranging channel, and [56] may provide the same function as
the first ranging channel to the subordinate MS and RS.
[0056] Preferably, the second ranging channel

[0057] may be used to perform periodic ranging, and ran-
dom access for handover between the BS and the RS directly
connected to the BS.

[0058] Preferably, the fourth ranging channel
[0059] may be located at an even-hop RS in a transparent
relay mode,
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[0060] may have the same position and size as the second
ranging channel, and

[0061] may provide the same function as the second rang-
ing channel to the subordinate MS and RS.

[0062] Preferably, the third and fourth ranging channels
[0063] may have positions and sizes different from those of
the first and second ranging channels corresponding thereto
in a non-transparent relay mode.

[0064] Preferably, the frame structure

[0065] may be a uni-directional frame structure, or a bi-
directional frame structure, or

[0066] may be a uni-directional frame structure for coex-
istence with a transparent relay mode and a non-transparent
relay mode.

[0067] Preferably, when the frame structure is a bi-direc-
tional frame structure, [69] the third ranging channel may be
located at an odd-hop RS in a transparent relay mode, and
[0068] may have different positions and sizes in an even-
hop RS and an odd-hop RS in a non-transparent relay mode.
[0069] Preferably, when the frame structure is a bi-direc-
tional frame structure, [72] the fourth ranging channel
[0070] may be configured for uplink synchronization of the
subordinate RS in each bi-directional receive zone of an odd-
hop RS and an even-hop RS.

[0071] Preferably, information on a position and a size of
each ranging channel

[0072] may be indicated by a downlink broadcast channel
of the BS or the superordinate RS, and

[0073] may be categorized according to time, a frequency,
and a code.
[0074] According to another aspect of the present inven-

tion, there is provided a method for transmission of a ranging
channel in a radio communication system, the method com-
prising:

[0075] transmitting an initial ranging code between a base
station (BS) and a relay station (RS), and setting uplink rang-
ing channels with the BS and the RS in a division manner; and
[0076] performing ranging procedures through the set
uplink ranging channels by a mobile station (MS),

[0077] wherein the ranging channel is established by
reserving a ranging code, or by dividing a specific ranging
time or frequency resource.

[0078] According to still another aspect of the present
invention, there is provided a method for transmission of a
ranging channel in a radio communication system, the
method comprising:

[0079] transmitting an initial ranging code between a base
station (BS) and a relay station (RS), and receiving, by the BS,
a ranging code measured by the RS;

[0080] receiving, by the BS, ranging information from the
RS in response to a request; and

[0081] transmitting, by a mobile station (MS), a ranging
channel for uplink synchronization to the BS or the RS, based
on the ranging information received from the BS.

[0082] Preferably, the ranging channel

[0083] may be implemented for uplink synchronization
setting between the BS and the RS, and may be supported
with a common initial ranging.

[0084] Alternatively, the ranging channel may be set (es-
tablished) by reserving a ranging code, or by dividing a spe-
cific ranging time and/or frequency resource.
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[0085] According to yet still another aspect of the present
invention, there is provided a method for transmission of a
ranging channel in a radio communication system, the
method comprising:

[0086] transmitting an initial ranging code between a base
station (BS) and a relay station (RS), and then setting a time
difference or a timing offset without setting an RS-dedicated
ranging channel; and

[0087] performing, by a mobile station (MS), ranging pro-
cedures based on the set time difference or the timing offset.

[0088] The present invention may have the following
advantages.
[0089] Firstly, a plurality of ranging channels may be con-

figured according to various frame structures of an IEEE
802.16m relay system. This may reduce interferences which
occur during a ranging process.

[0090] Secondly, since a contention ratio may be decreased
in contention-based ranging, uplink synchronization may be
performed stably and rapidly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0091] FIG. 1 illustrates an 802.16m uni-directional relay
frame structure in accordance with the conventional art;
[0092] FIG. 2 illustrates an 802.16m bi-directional relay
frame structure in accordance with the conventional art;
[0093] FIG. 3 illustrates a transparent relay mode frame
structure in accordance with the conventional art;

[0094] FIG. 4 illustrates a uni-directional relay frame struc-
ture for coexistence with a transparent mode and a non-
transparent mode in accordance with the conventional art;
[0095] FIG. 5 illustrates a case that ranging channel A and
ranging channel B constitute a BS subframe, ranging channel
C constitutes an odd-hop RS frame, and ranging channel D
constitutes an even-hop RS frame according to a first embodi-
ment of the present invention;

[0096] FIG. 6 illustrates an example to constitute a ranging
channel in a relay frame structure of an IEEE 802.16m system
according to a second embodiment of the present invention;
[0097] FIG. 7 illustrates an example to constitute a ranging
channel in a relay frame structure of an IEEE 802.16m system
according to a third embodiment of the present invention;
[0098] FIG. 8 is a block diagram and a signal flowchart
showing relay procedures of a non-transparent RS, in which a
ranging channel for setting uplink (UL) synchronization with
a BS and an RS is supported through common initial ranging
according to the present invention;

[0099] FIG. 9 is a block diagram which illustrates relay
procedures of a non-transparent RS, in which a ranging chan-
nel for setting uplink (UL) synchronization with a BS and an
RS is supported through common initial ranging according to
the present invention; and

[0100] FIG. 10 illustrates an example to set a UL ranging
channel in a division manner, in which a ranging zone is
divided according to time and a frequency according to the
present invention.

MODES FOR CARRYING OUT THE
PREFERRED EMBODIMENTS

[0101] The present invention is applied to an IEEE 802.
16m system. However, the present invention is not limited to
this, but may be applied to all wire/wireless communication
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systems and all methods for configuring a data structure to
which the technical concepts of the present invention may be
applied.

[0102] Various modifications and embodiments can be
made in the present invention, and reference will be made in
detail to the preferred embodiments of the present invention,
examples of which are illustrated in the accompanying draw-
ings. However, it should also be understood that embodi-
ments are not limited by any of the details of the foregoing
description, but rather should be construed broadly within its
spirit and scope and it is intended that the present invention
cover modifications and variations of this invention provided
they come within the scope of the appended claims and their
equivalents.

[0103] Though terms including ordinal numbers such as a
first, a second, etc. may be used to explain various compo-
nents, the components are not limited to the terms. The terms
are used only for the purposed of distinguishing one compo-
nent from another component. For instance, a first component
may be referred to as a second component, or similarly, the
second component may be referred to as the first component,
without departing from the scope of the present invention. A
term ‘and/or’ is used to include a combination of a plurality of
disclosed items or one of the items.

[0104] Inacase itis mentioned that a certain component is
“connected” or “accessed” to another component, it may be
understood that the certain component is directly connected
or accessed to the another component or that a component is
interposed between the components. On the contrary, in case
it is mentioned that a certain component is “directly con-
nected” or “directly accessed” to another component, it
should be understood that there is no component therebe-
tween.

[0105] Terms used in the present invention is to merely
explain specific embodiments, thus it is not meant to be lim-
iting. A singular expression includes a plural expression
except that two expressions are contextually different from
each other. In the present invention, a term “include” or
“have” is intended to indicate that characteristics, figures,
steps, operations, components, elements disclosed on the
specification or combinations thereof exist. Rather, the term
“include” or “have” should be understood so as not to pre-
exclude existence of one or more other characteristics, fig-
ures, steps, operations, components, elements or combina-
tions thereof or additional possibility.

[0106] Exceptthatthey are not differently defined, all terms
used in the present invention including technical or scientific
terms have the same meanings with terms that are generally
understood by those skilled in the art related to the field of the
present invention. The terms same as those of which are
defined in a general dictionary should be understood that the
terms have meanings same as contextual meanings of the
related art. And, as long as the terms are not definitely defined
in the present invention, the terms are not interpreted as ideal
or excessively formal meanings.

[0107] Reference will now be given in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numerals will be used
through the drawings to refer to the same or similar parts, and
the same descriptions thereof are omitted.

[0108] Basic concepts of the present invention will be
explained as follows. Firstly, ranging channels for uplink
synchronization are different configured according to various
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frame structures. Secondly, uplink interferences are reduced,
and uplink synchronization is performed stably and rapidly.
[0109] FIG. 5 illustrates an example to constitute a relay
frame structure of an IEEE 802.16m system with ranging
channels according to a first embodiment of the present
invention. In FIG. 5, the IEEE 802.16m system supports a
uni-directional frame structure.

[0110] As shown in FIG. 5, an uplink (UL) subframe con-
sists of four ranging channels, i.e., ranging channel A, ranging
channel B, ranging channel C and ranging channel D.
[0111] In FIG. 5, the ranging channel A and the ranging
channel B constitute a BS subframe, the ranging channel C
constitutes an odd-hop RS frame, and the ranging channel D
constitutes an even-hop RS frame. Hereinafter, an operation
and a function of each ranging channel which constitutes a
uni-directional frame structure will be explained.

[0112] The ranging channel A which exists in a UL sub-
frame of a BS frame is a channel used for a ranging
operation of a mobile station (MS) and/or a relay station
(RS) directly connected to a base station (BS).

[0113] All the MSs and RSs of an IEEE 802.16m which
supports a relay perform initial ranging through the
ranging channel A.

[0114] The MS directly connected to the BS in an IEEE
802.16m system which supports a relay performs peri-
odic ranging, and random access for handover through
the ranging channel A.

[0115] The RS directly connected to the BS in an IEEE
802.16m system which supports a relay performs peri-
odic ranging, and random access for handover through
the ranging channel B.

[0116] Hereinafter, a transparent relay mode and a non-
transparent relay mode will be explained.

[0117] In atransparent relay mode, the ranging channel
C may be located at an odd-hop RS, may have the same
position and size as the ranging channel A, and may
provide the same function as the ranging channel A to
the subordinate MS and RS.

[0118] In the transparent relay mode, the ranging chan-
nel D may be located at an even-hop RS, may have the
same position and size as the ranging channel B, and
may provide the same function as the ranging channel B
to the subordinate MS and RS.

[0119] In a non-transparent relay mode, the ranging
channels C and D may have positions and sizes different
from those of the ranging channels A and B.

[0120] Information on a position and a size of each ranging
channel in a uni-directional frame structure may be indicated
by a downlink (DL) broadcast channel of the BS or the super-
ordinate RS, and may be categorized according to time, a
frequency, a code, and so on.

[0121] FIG. 6 illustrates an example to constitute a ranging
channel in a relay frame structure of an IEEE 802.16m system
according to a second embodiment of the present invention.
In FIG. 6, an IEEE 802.16m system supports a bi-directional
frame structure.

[0122] Asshown in FIG. 6, four types of ranging channels,
i.e., ranging channel E, ranging channel F, ranging channel G
and ranging channel H are configured in a UL subframe in six
in number.

[0123] In FIG. 6, the ranging channel F and the ranging
channel G are configured in a UL subframe of a BS, and the
ranging channel H is configured in an odd-hop RS frame of a
UL subframe and in an even-hop RS frame of a UL subframe,
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respectively. And, the ranging channel E is configured in an
even-hop RS frame of a UL subframe and at an odd-hop RS
frame of a DL subframe, respectively. Hereinafter, will be
explained an operation and a function of each ranging channel
configured in a bi-directional frame structure.

[0124] The ranging channel F which exists in a UL sub-
frame of a BS frame is a channel used for a ranging
operation of an MS and/or an RS directly connected to a
BS.

[0125] All the MSs and RSs of an IEEE 802.16m which
supports a relay perform initial ranging through the
ranging channel F.

[0126] The MS directly connected to the BS in an IEEE
802.16m system which supports a relay performs peri-
odic ranging, and random access for handover through
the ranging channel F.

[0127] The RS directly connected to the BS in an IEEE
802.16m system which supports a relay performs peri-
odic ranging, and random access for handover through
the ranging channel G.

[0128] Hereinafter, the ranging channels in a transparent
relay mode and a non-transparent relay mode will be
explained.

[0129] In a transparent relay mode, the ranging channel
H may be located at an odd-hop RS, may have the same
position and size as the ranging channel F, and may
provide the same function as the ranging channel F to the
subordinate MS and RS.

[0130] In a non-transparent relay mode, the ranging
channel H of an even-hop RS and the ranging channel H
of'an odd-hop RS may have positions and sizes different
from each other. And, the ranging channels H may have
positions and sizes different from those of the ranging
channel F.

[0131] Each of The odd-hop RS and the even-hop RS
may have the ranging channel E for UL synchronization
of the subordinate RS in a bi-directional receive zone,
and may perform periodic ranging, and random access
for handover. In a non-transparent relay mode, each
ranging channel may have a different and size.

[0132] Information on a position and a size of each ranging
channel in a bi-directional frame structure of FIG. 6 may be
indicated by a DL broadcast channel of the BS or the super-
ordinate RS, and may be categorized according to time, a
frequency, a code and so on.

[0133] FIG. 7 illustrates an example to constitute a ranging
channel in arelay frame structure of an IEEE 802.16m system
according to a third embodiment of the present invention. In
FIG. 7, an IEEE 802.16m system supports a uni-directional
frame structure having ranging channels for coexistence with
a transparent mode and a non-transparent mode.

[0134] As shown in FIG. 7, a UL subframe consists of four
ranging channels, i.e., a ranging channel I, a ranging channel
J, a ranging channel K and a ranging channel L.

[0135] Inthethird embodiment of FIG. 7, the ranging chan-
nel I and the ranging channel J constitute a UL subframe of a
BS frame, the ranging channel K constitutes a UL subframe
of a transparent mode RS frame, and the ranging channel L.
constitutes a UL subframe of a non-transparent mode FS
frame. Hereinafter, will be explained an operation and a func-
tion of each ranging channel of a uni-directional frame struc-
ture for coexistence with a transparent mode and a non-
transparent mode.
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[0136] The ranging channel I which exists in a UL sub-
frame of a BS frame is a channel used for a ranging
operation of an MS or an RS directly connected to a BS.

[0137] All the MSs and RSs of an IEEE 802.16m which
supports a relay perform initial ranging through the
ranging channel 1.

[0138] The MS directly connected to the BS in an IEEE
802.16m system which supports a relay performs peri-
odic ranging, and random access for handover through
the ranging channel 1.

[0139] The RS directly connected to the BS in an IEEE
802.16m system which supports a relay performs peri-
odic ranging, and random access for handover through
the ranging channel J.

[0140] The ranging channel K may have the same posi-
tion and size as the ranging channel I, and may provide
the same function as the ranging channel I to the subor-
dinate MS and RS.

[0141] The ranging channel I may have a different posi-
tion and size from those of the ranging channel J.

[0142] Information on a position and a size of each ranging
channel in a uni-directional frame structure may be indicated
by a DL broadcast channel of the BS or the superordinate RS,
and may be categorized according to time, a frequency, a
code, and so on.

[0143] Hereinafter, with reference to FIGS. 8 to 10, will be
explained procedures for performing a relay by the method
for configuring ranging channels in accordance with a variety
of frame structures. The following explanations relate to a
method for acquiring initial UL synchronization with a BS
and an RS with consideration of relaying.

[0144] Incaseof aserving BS and an RS which operates in
the serving BS, UL synchronization with the BS and the RS
may be differently set according to a cell size.

[0145] UL synchronization with the BS and the RS may be
acquired without configuring ranging channels or without
generating an additional ranging channel.

[0146] Ranging channels are configured so as to acquire
UL synchronization. These ranging channels may be sepa-
rately configured when acquiring UL synchronization
between the BS and the RS. This means that the BS and the
MS acquire UL synchronization, and then newly set UL syn-
chronization with the RS when generating a communication
link through the RS.

[0147] For instance, in case of a transparent RS, the RS
transmits a UL ranging signal based on ranging configuration
information received from the BS when performing an initial
network entry through the BS. As a result, the MS compen-
sates for timing and a frequency offset between the BS and the
RS. Then, the MS requested to set a relay link from the BS
based on an RS measurement report, etc. newly transmits a
signal to the RS so as to acquire UL synchronization with the
RS. In this case, an initial ranging signal of the BS and a
ranging signal of the RS are set in the following manner.
[0148] FIG. 8 is a block diagram and a signal flowchart
showing relay procedures of a transparent RS according to the
present invention, in which ranging channels for setting UL
synchronization with a BS and an RS are supported through
common initial ranging. FIG. 8 shows a case that a link is set
between a BS and an MS as the MS receives a control signal
from the BS.

[0149] FIG. 9 is a block diagram showing relay procedures
of'anon-transparent RS according to the present invention, in
which ranging channels for setting UL synchronization with
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a BS and an RS are supported through common initial rang-
ing. FIG. 9 shows a case that a link is set between a BS and an
RS, and the RS transmits a control signal to an MS thus to be
independently operated from the MS.

[0150] More concretely, FIGS. 8 and 9 show a case that an
opportunity is not orthogonally divided by using regions,
codes, etc., but is commonly used for setting of UL synchro-
nization with the BS and the RS.

[0151] Hereinafter, an operation of each component will be
explained with reference to FIG. 8.

[0152] The BS transmits a message requesting ranging
information to the RS, and transmits ranging informa-
tion received from the RS to the MS.

[0153] The RS measures a ranging code, and reports, to
the BS, ranging information such as a ranging code, a
time offset and an initial power level.

[0154] The MS transmits a ranging signal to the BS
and/or the RS, based on the ranging information
received from the BS.

[0155] Theembodiment of FIG. 8 will be explained inmore
details.
[0156] In a contention-based ranging structure, it is impos-

sible to check whether an initial ranging code detected by the
BS and the RS is for synchronization between the MS and the
BS, or for synchronization between the MS and the RS. This
may require the operations of the BS and the RS to be defined
in advance in ranging procedures.
[0157] Using a common ranging zone is limited to a case
where signaling is performed between the BS and the MS.
The reason is because the MS can set (establish) a link with
the BS in a transparent mode.
[0158] A common ranging zone is defined only between the
BS and the MS, and a ranging code transmitted from the MS
is received by the BS and the RS. That is, the ranging code
transmitted to the BS from the MS is received by the RS. After
receiving an initial ranging code by the BS and the RS (S1),
the RS reports, to the BS, information on a measured ranging
code (S2). Then, the BS requests, from the RS, information
for supporting the MS, i.e., ranging information for acquiring
synchronization with the MS, e.g., a timing offset, a power
level for initial power control, etc. (S3). Then, the BS receives
the requested ranging information from the RS (S4), and
transmits the received ranging information to the MS (S5).
[0159] FIG. 9 is a block diagram and a signal flowchart
showing relay procedures of a non-transparent RS, in which a
ranging channel for setting uplink (UL) synchronization with
a BS and an RS is supported through common initial ranging
according to the present invention.
[0160] InFIG.9,an RS is capable of performing a ranging
independently. Accordingly, the existing initial ranging pro-
cedures between a BS and an MS are performed between the
RS and the MS. In case of performing a ranging between the
RS and the MS based on ranging information measured by the
BS, the BS transmits, to the RS, the measured ranging infor-
mation and information on the MS, through a link set between
the BS and the RS, so that the RS can perform a ranging with
the MS.
[0161] Hereinafter, an operation of each component will be
explained with reference to FIG. 9.

[0162] The BS transmits, to the RS, an MS indicator or

measured ranging information.

[0163] The RS performs ranging procedures with the MS
based on the ranging information received from the BS.
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[0164] The MS transmits a ranging signal to the BS
and/or the RS, based on the ranging information
received from the RS.

[0165] Theembodimentof FIG. 9 will be explained inmore
details. In a non-transparent mode, the RS has a capability to
support a control channel with respect to the BS. Accordingly,
when transmitting through common ranging, a link has to be
set between the RS and the BS. Here, the BS may inform an
MS indicator to the RS based on detected ranging informa-
tion, so that the RS may perform an independent operation
from the MS. However, when performing the common zone-
based ranging, it is difficult for the BS and the RS to perform
ranging effectively and individually. This may result in an
additional signaling or additional procedures.

[0166] Hereinafter, will be explained a case for supporting
a ranging channel for setting of UL synchronization with the
BS and the RS, in an orthogonal division manner.

[0167] In this case, a ranging channel for UL synchroniza-
tion with the BS and the RS is set in a division manner. In case
of a general ranging opportunity, when the BS or the RS
receives to detect a ranging channel transmitted from the MS,
e.g., when a ranging code is reserved according to each chan-
nel or when a specific ranging-time or frequency-resource is
set in a division manner, a signal transmitted from the MS
may be set for synchronization with the RS, or synchroniza-
tion with the BS. As one example, among ranging codes of
‘0~100’, ranging codes of ‘0~80’ are used for ‘BS to MS” and
the rest codes are used for ‘RS to MS’. Here, a ranging
channel may be checked according to a ranging code.
[0168] As another example, as shown in FIG. 10, a ranging
zone is used in a division manner according to a time or a
frequency.

[0169] In this case, the MS selects and transmits a specific
code and slot (resource) to the BS or the RS for synchroniza-
tion acquisition, based on contention, thereby performing
ranging procedures with the BS or the RS. However, this may
require additional allocations of resources. When compared
with synchronization setting with the BS, synchronization
setting with the RS requires fine tuning. Accordingly, ranging
procedures may be performed not through initial ranging, but
through periodic ranging. Here, information on an opportu-
nity in corresponding periodic ranging is transmitted to the
MS and the RS by the BS. This may allow UL synchroniza-
tion update and/or synchronization acquisition based on a
period ranging between the MS and the RS.

[0170] Sofar,acasetoset an RS-dedicated ranging channel
was explained.
[0171] Hereinafter, will be explained a case not to set an

RS-dedicated ranging channel.

[0172] Inthis case, the RS sets an uplink with a time offset
with respect to the BS. More concretely, the BS transmits, to
the MS, a time offset or a timing difference between the BS
and the RS, thereby directly transmitting to a UL without
setting an additional ranging channel.

[0173] This will be explained in more details. Synchroni-
zation with the BS is absolutely necessary when performing
initial network entry, especially, in a transparent relay mode.
Here, the reason why initial ranging procedures are repeat-
edly set based on contention for UL synchronization with the
RS is because available information when setting initial syn-
chronization with the BS is different from that when setting
synchronization with the RS. Accordingly, it may not be
preferable to set the same procedures and the same channels.
Generally, the RS sets an uplink with the BS with a predeter-
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mined time offset based on an absolute time of the BS. And,
the BS may acquire a UL timing offset with the RS based on
the set UL. When the MS initially enters a network and then
moves to the RS, the BS informs synchronization information
with the RS to the MS. This may not require an additional
process of generating and transmitting a UL synchronization
ranging signal. The BS has already performed UL synchro-
nization setting with the MS, and has already performed UL
synchronization setting with the set RS. Accordingly, the BS
may inform a timing difference between the BS and the MS or
between the BS and the RS to the MS, or may transmit
processed information on a timing offset to the RS thus to
perform direct UL transmission. Furthermore, in the case that
an RS-dedicated ranging channel is not set, the BS has to
provide, to the MS, information on a power level of the RS,
the information which has been provided through a ranging
channel for power adjustment of the MS.

[0174] Inaddition, the above various embodiments may be
implemented by using, computer software, hardware, or
some combination thereof. For instance, the method of the
present invention may be stored in a storage medium (e.g.,
internal memory, flash memory, hard disc, etc.), or may be
implemented in codes or commands inside a software pro-
gram that can be executed by a processor such as a micropro-
cessor inside a UE.

[0175] So far, the present invention was explained in detail
with reference to the preferred embodiments illustrated in the
accompanying drawings. However, this is merely exemplary.
It will also be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention cover
modifications and variations of this invention provided they
come within the scope of the appended claims and their
equivalents.

1. A method for transmission of a ranging channel config-
ured according to frame structures in a radio communication
system which supports a relay, the method comprising:

configuring a ranging channel for a communication with a

relay; and

performing ranging procedures between a base station

(BS) and a mobile station (MS) and/or a subordinate
relay station (RS) through the configured ranging chan-
nel.
2. The method of claim 1, wherein the step of configuring
a ranging channel comprises:
configuring a first ranging channel in an uplink subframe of
a BS frame;

configuring a second ranging channel for performing ran-
dom access between the BS and the RS directly con-
nected to the BS; and

configuring a third ranging channel and a fourth ranging

channel for a transparent relay mode and a non-trans-
parent relay mode.

3. The method of claim 2, further comprising transmitting,
by the MS, a ranging signal including the configured ranging
channels to the BS or the RS.

4. The method of claim 2, wherein the first ranging channel
is used to perform periodic ranging, and random access for
handover between the BS and the MS directly connected to
the BS, to perform a ranging operation between the BS and
the RS, and to perform initial ranging by the MS and the RS
with the BS.

Aug. 25,2011

5. The method of claim 2, wherein the second ranging
channel is used to perform periodic ranging, and random
access for handover between the BS and the RS directly
connected to the BS.

6. The method of claim 2, wherein the third ranging chan-
nel is located at an odd-hop RS in a transparent relay mode,
has the same position and size as the first ranging channel, and
provides the same function as the first ranging channel to
subordinate MS and subordinate RS.

7. The method of claim 2, wherein the fourth ranging
channel is located at an even-hop RS in a transparent relay
mode, has the same position and size as the second ranging
channel, and provides the same function as the second rang-
ing channel to subordinate MS and subordinate RS.

8. The method of claim 2, wherein the third and fourth
ranging channels have positions and sizes different from
those of the first and second ranging channels corresponding
thereto in a non-transparent relay mode.

9. The method of claim 2, wherein the frame structure is a
uni-directional frame structure, or a bi-directional frame
structure, or a uni-directional frame structure for coexistence
with a transparent relay mode and a non-transparent relay
mode.

10. The method of claim 2, wherein when the frame struc-
tureis a bi-directional frame structure, the third ranging chan-
nel is located at an odd-hop RS in a transparent relay mode,
and has different positions and sizes in an even-hop RS and an
odd-hop RS in a non-transparent relay mode.

11. The method of claim 2, wherein when the frame struc-
ture is a bi-directional frame structure, the fourth ranging
channel is configured for uplink synchronization of the sub-
ordinate RS in each bi-directional receive zone of an odd-hop
RS and an even-hop RS.

12. The method of claim 2, wherein information on a
position and a size of each ranging channel is indicated by a
downlink broadcast channel of the BS or the superordinate
RS, and is categorized according to time, a frequency, and a
code.

13. A method for transmission of a ranging channel in a
radio communication system, the method comprising:

setting uplink ranging channels with a base station (BS)

and a relay station (RS) in a division manner; and
performing ranging procedures through the set uplink
ranging channels by a mobile station (MS),

wherein the ranging channel is established by reserving a

ranging code, or by dividing a specific ranging time or
frequency resource.

14. A method for transmission of a ranging channel in a
radio communication system, the method comprising:

transmitting an initial ranging code between a base station

(BS) and a relay station (RS), and receiving, by the BS,
a ranging code measured by the RS;

receiving, by the BS, ranging information from the RS in

response to a request; and

transmitting, by a mobile station (MS), a ranging channel

for uplink synchronization to the BS or the RS, based on
the ranging information received from the BS.

15. The method of claim 14, wherein the ranging channel is
implemented for uplink synchronization setting between the
BS and the RS, and is supported with a common initial rang-
ing, or

wherein the ranging channel is established by reserving a

ranging code, or by dividing a specific ranging time
and/or frequency resource.

16. A method for transmission of a ranging channel in a
radio communication system, the method comprising:
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transmitting an initial ranging code between a base station performing, by a mobile station (MS), ranging procedures
(BS) and a relay station (RS), and then setting a time based on the set time difference or the timing offset.
difference or a timing offset without setting an RS-dedi-
cated ranging channel; and ok Rk ok



