
(12) STANDARD PATENT
(19) AUSTRALIAN PATENT OFFICE

(11) Application No. AU 2008212264 B2

(54) Title
Mobile station, radio access network device, and mobile communication system

(51)

(21)

(87)

(30)

(31)

(43)
(44)

(71)

International Patent Classification(s)
H04W 72/04 (2009.01)

Application No: 2008212264 (22)

WIPO No: WO08/096789

Priority Data

Number
2007-167008
2007-028627

Publication Date: 
Accepted Journal Date:

(32) Date
2007.06.25
2007.02.07

2008.08.14
2013.11.28

Date of Filing: 2008.02.06

(33) Country
JP
JP

Applicant(s)
NTT DOCOMO, INC.

(72) Inventor(s)
Umesh, Anil;Abeta, Sadayuki;lshii, Minami

(74) Agent / Attorney
Spruson & Ferguson, L 35 St Martins Tower 31 Market St, Sydney, NSW, 2000

(56) Related Art
NOKIA: "Non-contention based handover execution", #GPP TSG-RAN WG2 
Meeting #55, R2-063082, Riga, Latvia, 6-10 November 2006
TEXAS INSTRUMENTS INC: "Optimized Handover method for reducing latencies 
in UL synchronization and initial UL allocation in E-UTRA", 3GPP TSG RAN WG2 
Meeting #56-bis, R2-070081, Sorrento, Italy, 15-19 January 2007
NTT DoCoMo Inc.: "Uplink synchronization", 3GPP TSG RAN WG2 #56bis, 
R2-070278, Sorrento, Italy, 15-19 January 2007
QUALCOMM Europe: "RACH and Mobility", 3GPP TSG-RAN WG2 #bis, 
R2-063279, Riga, Latvia, 6-10 November 2006
WO 2005/050852 A2 (INTERDIGITAL TECHNOLOGY CORPORATION) 02 June 
2005
US 6611514 B1 (MOULSLEY) 26 August 2003



PCT

(12) ίΐΐί ta λ ic ϊ -o' L' τ $ kttz s & m se
(19)

(43) SI&&MB
2008 ¢8 £ 14 B (14.08.2008)

(10)
WO 2008/096789 Al

(51) Sigmons:
H04Q 7/36 (2006.01)

(21) Sl^tBIMSPCT/JP2008/051959
(22) Sl^tBMB:
(25) Sl^tBMOWIg:
(26) IHIiS'iMPiO'g'Sn: 
(30)

1ΪΜ2007-028627
1ΪΜ2007-167008

2008 ¢2060 (06.02.2008) 
0 Wqp 
0 Wqp

2007 ¢2070 (07.02.2007) JP 
2007 ¢6 0 25 0 (25.06.2007) JP

(71) tBMA (*!£&< ir©fgSBl:oi'T):
17 ■ f / ■ f / ■ P =1 Έ (NTT DoCoMo,

Inc.) [JP/JP]; T 1006150 ES ES Hl 2 T

0 1 1 f 1 Tokyo (JP).

(72) fccfctf
(75) £Φ^/ωΜΛ(#ΒΙΐ3θΐ,'τ©<&): W#Hifi(ISHH, 

Minami) [JP/JP]; T1006150 M«tliTft ES E ft. ES Hl 

2T0 1 1 S Ι^ωΞΑ—■

■ ty ■ h*3 έ inWBtiSPrt Tokyo (JP).
>2L 7——Jb (UMESH, Anil) [IN/JP]; T1006150 
β5Τ(±ΒΕ7^ΒΕΒΤ2Τ0 1 1f ΑΙΑ-?* 
■7-^ϊΕ^±ΧΧ ·τ<Ρτ4 ■ Η*3ΈίΠ«ΐΒίί§|5 
Λ Tokyo (JP). SoPffl Μίτ (ABETA, Sadayuki) [JP/JP]; 
τ1ΟΟ615θΜ«β5Τ(±ΒΕτΚΒΕΒΤ2Τ0 1 1#1^ 
llilA-■ t4 ·τ4· K 
□ Tokyo (jp).

(74) RISA: Sit (ITOH, Tadahiko); τ 1506032
&jSSEjKit£4T0 2 0S3^®hb#±*-r> 
71/475 7-3 2® Tokyo (JP).

(81) tgSBKSjsro&i'Ky. £T<z)aM<z)HrtftiS^
pT#£): AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG, 
BH, BR, BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, 
DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, 
GM, GT, HN, HR, HU, ID, IL, IN, IS, KE, KG, KM, KN, 
KP, KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, 
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,

7^£*7

(54) Title: MOBILE STATION, RADIO ACCESS NETWORK DEVICE, AND MOBILE COMMUNICATION SYSTEM

(54) fPHOiSfr': BSE, l·ΤΛ

w
o 

20
08

/0
96

78
9 A

i IIII
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
IH M4]

^75ΜτΛΥ-νΗΟ—7SS 200

200. RADIO ACCESS NETWORK DEVICE
212. MOBILE STATION IDENTIFICATION UNIT
210. UPLINK-OCCUPYING CHANNEL DETECTION UNIT 
208. COMMUNICATION START/RESUME JUDGMENT UNIT 
206. UPLINK-OCCUPYING CHANNEL SELECTION UNIT 
204. DOWNLINK-SHARING DATA CHANNEL/DOWNLINK

SIGNALING CONTROL CHANNEL GENERATION UNIT 
202. DATA TRANSMISSION/RECEPTION UNIT

(57) Abstract: A radio access network device performs 
communication with a mobile station by using an 
uplink-occupying channel, a downlink-sharing data 
channel, and a downlink signaling control channel. The 
radio access network device includes: uplink-occupying 
channel allocation means which allocates an 
uplink-occupying channel to a mobile station which 
is starting or resuming a communication by using the 
uplink-occupying channel, on the downlink-sharing data 
channel; occupied-channel reception detection means 
which detects a reception of the uplink transmission 
from the mobile station on the occupied channel which 
has been allocated; and the downlink transmission 
means which transmits a response to the mobile station 
by using the downlink-sharing data channel and the 
downlink signaling control channel if a reception of the 
occupied channel of the mobile station is detected.

(57) >$<]: ±y
m yy^Wv-^T^w/bs^yy 1) > 
9 »J ¢0 T 7 W J b £ g ffl L τ a ii £ ίτ 9 M S 7 b -t 
χ*? η

y iSWT^w/b^yy
yra±yfiWfvuasfst, huibom 
ysrtiyfiifvMn?,
<D± y -δ ώWT7

s§»sigtiHLr. yyaif- 
^T^w/b&txyy y >^w/b 
£{£03 L-Cl£g££iir ST y

o



WO 2008/096789 Al IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIN^

NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
SK, SL, SM, SV, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, 
US, UZ, VC, VN, ZA, ZM, ZW.

(84)
IB): ARIPO (BW, GH, CM, KE, LS, MW, MZ, NA, SD,
SL, SZ, TZ, UG, ZM, ZW), ZL—7 >7 (AM, AZ, BY,

KG, KZ, MD, RU, TJ, TM), 3 — □ "J Λ (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, 
IE, IS, IT, LT, LU, LV, MC, MT, NL, NO, PL, PT, RO, SE, 
SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG).



1

TITLE OF THE INVENTIONMOBILE STATION, RADIO ACCESS NETWORK APPARATUS, AND MOBILE COMMUNICATIONS SYSTEM
5 BACKGROUND OF THE INVENTION1. Field of the InventionThe present invention relates to mobile stations, radio access network apparatuses, and mobile communications systems.10 2. Description of the Related ArtAs illustrated in FIG. 1, a mobile station UE transmits a Random access preamble to a radio access network apparatus eNB to request for starting a communication when the mobile station starts or restarts15 a communication with the radio access network apparatus in Long Term Evolution (LTE), which is being considered for 3G systems. Before multiple mobile stations can simultaneously transmit the Random access preambles, the radio access network apparatus reports, to the respective20 mobile stations, multiple Signatures available for the respective mobile stations. The mobile station randomly selects a Signature from the multiple Signatures reported in advance, and transmits the Random access preamble using the selected Signature. The radio access network apparatus25 which has detected one or more Signatures returns, on a shared data channel, one or more Random access responses to the detected one or more Signatures.The radio access network apparatus which has received the Random access preamble cannot identify30 whether the mobile station is starting a new communication, making a new connection to a cell for handover to, or restarting a communication. Therefore, the following three types of communication setup information are newly assigned on a uniform basis to the respective Signatures35 received.Uplink allocation resource (UL grant)

Uplink timing information (UL timing advance)
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Cell-specific user-specific identifier (C-RNTI: Cell specific radio network 

temporal identifier).

The mobile station which has transmitted the Random access preamble receives 

the Random access response from the radio access network apparatus, and receives the

5 UL grant, UL timing advance, and C-RNTI that are allocated to the Signature transmitted 

by the mobile station.

SUMMARY

In this way, when a communication is started using the Random access 

io preamble, multiple mobile stations may select and use the same Signature, in which case, 

collision occurs among the Signatures and the multiple mobile stations end up using the 

same resource for transmitting. Thus, there is a problem that, in a radio access network 

apparatus, Scheduled Transmissions ((3) in FIG. 1) are simultaneously transmitted from 

the multiple mobile stations using the same uplink radio resource, so that a correct uplink

15 signal cannot be received.

Moreover, in a Random access response in the LTE, the UL grant, Timing 

advance, and C-RNTI sent to the respective Signatures need to be returned in a uniform 

manner regardless of the state of the mobile station. Thus, even unnecessary information 

may be allocated for the mobile station which already has the C-RNTI of the cell for

20 handover to, or a mobile station which already has the C-RNTI for restarting data 

transmission, so that downlink radio resources may be wasted.

According to an aspect of the invention, there is provided a radio access network 

apparatus which communicates with a mobile station using a dedicated uplink channel, a 

downlink shared data channel, and a downlink signaling control channel, comprising a

25 dedicated uplink channel allocating unit which, when a dedicated uplink channel provided 

in advance is available, allocates with a handover command, to the mobile station starting 

communications, a dedicated uplink channel to be used by the mobile station; a dedicated 

channel reception detecting unit which detects, on the allocated dedicated uplink channel, 

a reception of an uplink transmission from the mobile station; a downlink transmitting

30 unit which, when the dedicated channel reception of the mobile station is detected, 

transmits a response to the mobile station using the downlink shared data channel and the 

downlink signaling control channel and a reporting unit which, when the dedicated uplink 

channel provided in advance is not available, reports, to the mobile station, with a signal 

that a random access preamble is to be used in uplink.

[8018855_l]:wxb
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According to another aspect of the invention, there is provided a mobile station 

which communicates with a radio access network apparatus using a dedicated uplink 

channel, a downlink shared data channel, and a downlink signaling control channel, 

comprising a dedicated uplink channel allocating information receiving unit which, when

5 a dedicated uplink channel provided in advance is available, receives with a handover 

command from the radio access network apparatus, allocation information on the 

dedicated uplink channel to be used; a dedicated uplink channel setting unit which sets 

the allocated dedicated uplink channel; an uplink transmit unit for transmitting uplink on 

the set dedicated uplink channel; a data receive unit which receives downlink with a user- 

lo specific identifier after the end of the uplink transmission and a contentious channel 

information receiving unit, which unit, when the dedicated uplink channel provided in 

advance is not available, is reported from the radio access network apparatus, with a

signal, that a random access preamble is to be used in uplink.

According to yet another aspect of the invention, there is provided a mobile

is communications system which communicates with a mobile station and a radio access 

network apparatus using a dedicated uplink channel, a downlink shared data channel, and 

a downlink signaling control channel, wherein the radio access network apparatus 

includes a dedicated uplink channel allocating unit which, when a dedicated uplink 

channel provided in advance is available, allocates with a handover command, to the

20 mobile station starting communications, a dedicated uplink channel to be used by the 

mobile station; a dedicated channel reception detecting unit which detects, on the 

allocated dedicated uplink channel, a reception of an uplink transmission from the mobile 

station; a downlink transmitting unit which, when the dedicated channel reception of the 

mobile station is detected, transmits a response to the mobile station using the downlink

25 shared data channel and the downlink signaling control channel and a reporting unit 

which, when the dedicated uplink channel provided in advance is not available, reports, to 

the mobile station, with a signal that a random access preamble is to be used in uplink, 

and wherein the mobile station includes a dedicated uplink channel allocating information 

receiving unit which, when a dedicated uplink channel provided in advance is available,

30 receives on the downlink shared data channel, allocation information on the dedicated 

uplink channel to be used; a dedicated uplink channel setting unit which sets the allocated 

dedicated uplink channel; an uplink transmit unit for transmitting uplink on the set 

dedicated uplink channel; a data receive unit which receives downlink with a user- 

specific identifier after the end of the uplink transmission and a contentious channel

[8018855_l]:wxb



-4-

20
08

21
22

64
 

11
 N

ov
 2

01
3

information receiving unit, which unit, when the dedicated uplink channel provided in 

advance is not available, is reported from the radio access network apparatus, with the 

signal, that the random access preamble is to be used in uplink.

5

[8018855_l]:wxb
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BRIEF DESCRIPTION OF THE DRAWINGSFIG. 1 illustrates a sequence chart showing a sequence of starting and restarting a communication of a mobile station;FIG. 2 is an overview diagram of a mobile communications system which includes a radio access network apparatus and a mobile station;FIG. 3 is a functional block diagram of a mobile station according to an embodiment of the present invention; andFIG. 4 is a functional block diagram of a radio access network apparatus according to an embodiment of the present invention.
DESCRIPTION OF THE PREFERRED EMBODIMENTS[Description of Notations]100 mobile station102 data transmitter/receiver104 dedicated uplink channel allocation information receiver106 dedicated uplink channel setting unit 108 transmit signal generator 200 radio access network apparatus 202 data transmitter/receiver204 downlink shared data channel/downlink signaling control channel generator206 dedicated uplink channel selector208 communications start and restart determiningunit 210 dedicated uplink channel detector 212 mobile station specifying unit
[Best Mode of Carrying Out the Invention]In the following, best modes for carrying out theinvention are described based on the following embodiments with reference to the drawings. Throughout the drawings



6
for explaining the embodiments, the same letters are used for those elements having the same functions, so that repetitive explanations are omitted.In LTE, a radio access network apparatus, when 5 transmitting a handover request signal to a mobile station, allocates to the mobile station, together with the handover request signal, a user-specific Signature used at the time the mobile station connects to a cell for handover to in order to avoid a Signature collision. The mobile station10 which has received the handover request signal uses the allocated user-specific Signature to transmit a Random access preamble to the cell for handover to. Now an embodiment of the present invention is considered with respect to a sequence in which the radio access network15 apparatus which has detected the Random access preamble returns a Random Access Response.A mobile communications system according to an embodiment of the present invention is described with reference to FIG. 2.20 A mobile communications system 10 includes amobile station 100 and a radio access network apparatus 200 . The mobile station 100 and the radio access network apparatus 200 communicate using a dedicated uplink25 channel, a downlink shared data channel, and a downlink signaling control channel.Now a mobile station 100 according to an embodiment of the present invention is described with reference to FIG. 3.30 The mobile station 100 includes a datatransmitter/receiver 102 with an antenna; a dedicated uplink channel allocation information receiver 104, which is connected to the data transmitter/receiver 102; a dedicated uplink channel setting unit 106, which is35 connected to the dedicated uplink channel allocationinformation receiver 104; and a transmit signal generator108, which is connected to the dedicated uplink channel
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setting unit 106 and the data transmitter/receiver 102.The data transmitter/receiver 102 transmits and receives data. For example, the mobile station 100 may determine whether the downlink signaling control channel5 is destined for the mobile station itself based on the C-RNTI received on the downlink signaling control channel. Moreover, information of a radio resource of a downlink data channel destined for the mobile station may be received from the downlink shared radio resource10 information transmitted on the downlink signaling control channel. The dedicated uplink channel allocation information receiver 104 receives a dedicated uplink channel allocation information signal indicating15 dedicated uplink channel allocation information for the mobile station. For example, the dedicated uplink channel allocation information signal is transmitted on the downlink shared data channel as a part of a signal requesting for restarting downlink transmission or a20 handover request signal. Moreover, the dedicated uplink channel allocation information is communications setting information for setting any one of a mobile station-specific Signature used on the Access preamble, an identifier or a code number that is used for uplink,25 and an uplink radio resource.When a shortage occurs with respect to thededicated uplink channel provided in advance at the radio access network apparatus, that the Random access preamble signal is to be used may be reported to the mobile station30 in the downlink shared data channel.The dedicated uplink channel setting unit 106 setsa dedicated uplink channel according to dedicated uplink allocation information received at the uplink shared channel allocation information receiver 104.35 The transmit signal generator 108 generates asignal to be transmitted on the dedicated uplink channel which is set at the dedicated uplink channel setting unit



8
106, and transmits the generated signal to the data transmitter and receiver 102. The data transmitter and receiver 102 of the mobile station 100 wirelessly transmit the generated signal to the radio access network apparatus.5 In this way, the mobile station transmits, to the radio access network apparatus, an access preamble, for example.The mobile station 100 which has transmitted the generated signal from the data transmitter/receiver 102 receives a downlink signaling control channel and a10 downlink shared data channel based on the C-RNTI.Now a radio access network apparatus 200 according to an embodiment of the present invention is described with reference to FIG. 4. For convenience of explanation, a radio access network apparatus which wirelessly15 communicates with a mobile station is explained. However, more generally, the radio access network apparatus may communicate not only with a mobile station, but also user equipment (UE) including a fixed station.The radio access network apparatus 200 includes20 a data transmitter/receiver 202; a downlink shared data channel/downlink signaling control channel generator 204, which is connected to the data transmitter/receiver 202; a dedicated uplink channel selector 206, which is connected to the downlink shared data channel/downlink signaling25 control channel generator 204; and a communication start/restart determining unit 208, which is connected to the dedicated uplink channel selector 206. Moreover, the radio access network apparatus 200 includes a dedicated uplink channel detector 210, which is connected to the30 downlink shared data channel/downlink signaling control channel generator 204 ; and a mobile station specifying unit 212, which is connected to the dedicated uplink channel detector 210.The communication start/restart determining unit35 208 determines whether a mobile station to be managed bythe radio access network apparatus starts or restarts communications. The communications start means that the
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mobile station being instructed to conduct a handover starts communications with the radio access network apparatus for handover to, for example. Moreover, the communications restart means a communications restart5 when downlink data to the mobile station performing intermittent reception is produced, for example.For a mobile station which needs communications start or restart, the dedicated uplink channel selector 206 selects dedicated uplink channel allocation10 information to be used by the mobile station. The dedicated uplink channel allocation information is any one of an uplink radio resource, an uplink identifier or code number, and Signature of an Access preamble, for example.If a shortage occurs with respect to the dedicated15 uplink channel provided in advance at the radio access network apparatus, that the Random access preamble signal is to be used for uplink may be reported to the mobile station in the downlink shared data channel.The downlink shared data channel/downlink20 signaling control channel generator 204 generates a dedicated uplink channel allocation information signal indicating the dedicated uplink channel allocation selected at the dedicated uplink channel selector 206. For example, the dedicated uplink channel allocation25 information signal is transmitted on the downlink shared data channel as a part of a signal requesting for restarting downlink data transmission or a handover request signal.The dedicated uplink channel detector 210 receives the dedicated uplink channel allocation30 transmitted as a part of the signal generated at the downlink shared data channel/downlink signaling control channel generator 204, and detects the presence/absence of uplink transmission in the dedicated uplink channel. The dedicated uplink channel is detected through a value35 of correlation with a Signature of access preambleallocated as dedicated uplink channel allocationinformation, for example.
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The mobile station specifying unit 212 specifies the mobile station with the dedicated uplink channel detected at the dedicated uplink channel detector 210. For example, when a mobile station-specific Signature used on5 an access preamble is allocated as an uplink shared channel, the mobile station is specified using the Signature. Moreover, when a mobile station specific code is allocated as dedicated uplink channel allocation information, the mobile station is specified based on the outcome of10 identifying the mobile station-specific code.The mobile station specifying unit 212 transmitsthe mobile station-specific result to the downlink shared data channel/downlink signaling control channel generator 204. The downlink shared data channel/downlink signaling15 control channel generator 204 determines whether transmission, to the specified mobile station, is required of two types of communications setting information (UL grant, UL timing advance), or only the UL timing advance, and transmits required information in the downlink shared20 data channel/downlink signaling control channel using a mobile station-specific identifier (C-RNTI) . For example, the radio access network apparatus 200 determines that the two types of communications settings are required at the time of handover, and determines that the UL timing advance25 only is required at the time of restarting downlink data transmission .According to the embodiment of the present invention, eliminating unnecessary transmissions of UL grant, UL timing advance, or C-RNTI (Cell specific radio30 network temporal identifier) makes it possible to implement a mobile station, a radio access network apparatus, and a mobile communications system that allow an efficient use of downlink radio resources.As described above, in order to reduce the35 probability of multiple mobile stations selecting the same Signature and thereby, causing collision, a dedicated signature provided in advance is allocated, for a certain
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period, to a mobile station already having C-RNTI. Typical examples of such a mobile station are: (1) a mobile station to which is allocated, at the time of handover, a dedicated signature and C-RNTI of a cell for handover to as a part5 of a handover command from a cell for handover from; and (2) a mobile station already having C-RNTI and to which mobile station is allocated, at the time of restarting downlink data transmission, a dedicated preamble used at the time of establishing uplink synchronization.10 However, with such a method of decreasing thecollision probability, if all of the dedicated channels or dedicated preambles are in use, it is necessary to wait for a dedicated preamble allocation until the dedicated preamble becomes available, causing a delay in the transmit15 timing of the handover command, and a delay in the restart of the downlink data transmission.Then, if all the Dedicated preambles are being used (or if there is a shortage) , a base station eNB instructs the mobile station UE to transmit a Random access20 preamble using one Signature randomly selected. More specifically, (1) as a part of a signal transmitted to the mobile station by the base station, some indicator (this may be called a Random access preamble transmission indicator, for example) indicating that the Random access25 preamble is to be transmitted or (2) a special Dedicated signature representing that a random access preamble is to be used in such a condition may be specified. For example, the Random access preamble transmit identifier (in (1)) may be expressed as a flag bit such as ON or OFF, or the30 Dedicated signature number may be set to zero (in other words, "0" is specified so that it corresponds to "Random access preamble".)In this way, even if all dedicated preambles are being used, a mobile station can rapidly establish uplink35 synchronization and start or restart communications without delaying handover command transmission and downlink data transmission.
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On the other hand, the mobile station which has received (1) a Random access preamble transmission indicator, or (2) a Dedicated signature number indicating that a Random access preamble is to be transmitted randomly
5 selects one Signature out of Signatures transmittable as the Random access preamble according to an instruction from the base station.As described above, while the present invention is described with reference to specific embodiments, the

10 respective embodiments are merely exemplary, so that a skilled person will understand variations, modifications, alternatives, and replacements. While specific numerical value examples are used to facilitate understanding of the present invention, such numerical values are merely
15· examples, so that any appropriate value may be used unless specified otherwise. For convenience of explanation, while the apparatus according to the embodiments of the present invention is explained using functional block diagrams, such an apparatus as described above may be
20 implemented in hardware, software, or a combination thereof. The present invention is not limited to the above embodiments, so that variations, modifications, alternatives, and replacements are included in the present invention without departing from the spirit of the present
25 invention.The mobile station, radio access network apparatus, and mobile communications system according to the present embodiments may be applied to mobile communications systems.
30 As described above, while the present inventionis described with reference to specific embodiments, the respective embodiments are merely exemplary, so that a skilled person will understand variations, modifications, alternatives, and replacements. While specific numerical
35 value examples are used to facilitate understanding of the present invention, such numerical values are merely examples, so that any appropriate value may be used unless
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specified otherwise. Breakdown of the respective embodiments is not essential to the present invention, so that two or more embodiments may be used as needed. For convenience of explanation, while the apparatus according5 to the embodiments of the present invention is explained using functional block diagrams, such an apparatus as described above may be implemented in hardware, software, or a combination thereof. The present invention is not limited to the above embodiments, so that variations,10 modifications, alternatives, and replacements are included in the present invention without departing from the spirit of the present invention.The present international application claims priority based on Japanese Patent Application No.15 2007-28627, filed on February 7 , 2007, the entire contentsof which are hereby incorporated by reference.The present international application also claims priority based on Japanese Patent Application No. 2007-167008, filed on June 25, 2007, the entire contents20 of which are hereby incorporated by reference.
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The claims defining the invention are as follows:

1. A radio access network apparatus which communicates with a mobile 

station using a dedicated uplink channel, a downlink shared data channel, and a downlink

5 signaling control channel, comprising:

a dedicated uplink channel allocating unit which, when a dedicated uplink

channel provided in advance is available, allocates with a handover command, to the 

mobile station starting communications, a dedicated uplink channel to be used by the 

mobile station;

io a dedicated channel reception detecting unit which detects, on the allocated

dedicated uplink channel, a reception of an uplink transmission from the mobile station;

a downlink transmitting unit which, when the dedicated channel reception of the 

mobile station is detected, transmits a response to the mobile station using the downlink 

shared data channel and the downlink signaling control channel; and

is a reporting unit which, when the dedicated uplink channel provided in advance is

not available, reports, to the mobile station, with a signal that a random access preamble 

is to be used in uplink.

2. The radio access network apparatus as claimed in claim 1, wherein
20 the dedicated uplink channel allocating unit allocates an identifier to be used by

the mobile station.

3. The radio access network apparatus as claimed in claim 1 or 2, 

wherein the dedicated uplink channel allocating unit allocates a Signature to be

25 used by the mobile station for Access preamble transmission.

4. A mobile station which communicates with a radio access network 

apparatus using a dedicated uplink channel, a downlink shared data channel, and a 

downlink signaling control channel, comprising

30 a dedicated uplink channel allocating information receiving unit which, when a

dedicated uplink channel provided in advance is available, receives with a handover 

command from the radio access network apparatus, allocation information on the 

dedicated uplink channel to be used;

[8018855_l]:wxb
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a dedicated uplink channel setting unit which sets the allocated dedicated uplink

channel;

an uplink transmit unit for transmitting uplink on the set dedicated uplink

channel;

5 a data receive unit which receives downlink with a user-specific identifier after

the end of the uplink transmission; and

a contentious channel information receiving unit, which unit, when the dedicated 

uplink channel provided in advance is not available, is reported from the radio access 

network apparatus, with a signal, that a random access preamble is to be used in uplink.

io

5. The mobile station as claimed in claim 4, wherein

an identifier to be used by the mobile station is received at the dedicated uplink

channel allocating information receiving unit.

is 6. The mobile station as claimed in claim 4 or 5, wherein a Signature to be

used by the mobile station for Access preamble is received at the dedicated uplink 

channel allocating information receiving unit.

7. A mobile communications system which communicates with a mobile

20 station and a radio access network apparatus using a dedicated uplink channel, a downlink 

shared data channel, and a downlink signaling control channel,

wherein the radio access network apparatus includes

a dedicated uplink channel allocating unit which, when a dedicated uplink 

channel provided in advance is available, allocates with a handover command, to the

25 mobile station starting communications, a dedicated uplink channel to be used by the 

mobile station;

a dedicated channel reception detecting unit which detects, on the allocated 

dedicated uplink channel, a reception of an uplink transmission from the mobile station;

a downlink transmitting unit which, when the dedicated channel reception of the

30 mobile station is detected, transmits a response to the mobile station using the downlink 

shared data channel and the downlink signaling control channel; and
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a reporting unit which, when the dedicated uplink channel provided in advance is 

not available, reports, to the mobile station, with a signal that a random access preamble 

is to be used in uplink,

and wherein the mobile station includes

5 a dedicated uplink channel allocating information receiving unit which, when a

dedicated uplink channel provided in advance is available, receives on the downlink 

shared data channel, allocation information on the dedicated uplink channel to be used;

a dedicated uplink channel setting unit which sets the allocated dedicated uplink

channel;

io an uplink transmit unit for transmitting uplink on the set dedicated uplink

channel;

a data receive unit which receives downlink with a user-specific identifier after 

the end of the uplink transmission; and

a contentious channel information receiving unit, which unit, when the dedicated 

is uplink channel provided in advance is not available, is reported from the radio access 

network apparatus, with the signal, that the random access preamble is to be used in

uplink.

8. A radio access network apparatus, said apparatus substantially as herein 

20 disclosed with reference to any one or more of Figs. 1-4 of the accompanying drawings.

9. A mobile station, said station substantially as herein disclosed with 

reference to any one or more of Figs. 1-4 of the accompanying drawings.

25 10. A mobile communications system, said system substantially as herein

disclosed with reference to any one or more of Figs. 1-4 of the accompanying drawings.

NTT DOCOMO, INC.

Patent Attorneys for the Applicant 
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