-1 TITLE OF THE INVENTION MOBILE STATION, RADIO ACCESS
NETWORK DEVICE, AND MOBILE COMMUNICATION SYSTEM 5
BACKGROUND OF THE INVENTION 1. Fie|d of the Invention The present
invention relates to mobile stations, radio access network apparatuses, and
mobile communications systems. 10 2. Description of the Related Art As
illustrated in FIG. 1, a mobile station UE transmits a Random access
preamblEkbleErLHin BiEeddMEMLEAN apparatus eNB to request for starting a
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with the yagipLaEcaesgmaiworkrappastgsyem Long Term Evolution (LTE),
which is being considered for 3G systems. Before multiple mobile stations
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network apparatus W%lc'h has recelved‘[He andont access pream cannot
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for 3G systems. Before multiple mobile stations can
simultaneously transmit the Random access preambles, the
radio access network apparatus reports, to the respective
20 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 apparatus
25 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 identify
30 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 Signatures
35 received.
Uplink allocation resource (UL grant)
Uplink timing information (UL timing advance)




Uplink timing information (UL timing advance) Cell-specific user-specific
identifier (C-RNTI: Cell specific radio network temporal identifier) The mobile
station which has transmitted the Random gccess preamble receives the
Random access response 5 from the radio &ccess network apparatus, and
receives the UL grant, UL timing advance, and C-RNTI that are allocated to
the Signature transmitted by the mobile station. SUMMARY OF THE
INVENTION 10 [PreBEIEpes bE koive§ byIRefdistidsianthEifay (WM 1 -
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simultaneously transmitted from the multiple mobile

stations using the same uplink radio resource, so that a

20 correct uplink signal cannot be received.

Moreover, iIn a Random access response in the LTE,
the UL grant, Timing advance, and C-RNTI sent to the
respective Signhatures need to be returned in a uniform
manner regardless of the state of the mobile station. Thus,

25 even unnecessary information may be allocated for the
mobile station which already has the C-RNTI of the cell
for handover to, or a mobile station which already has the
C-RNTI for restarting data transmission, so that downlink
radio resources may be wasted.

30
[Means for solving the Problem]
In order to solve the above problem, a radio access
network apparatus is provided, which communicates with a
mobile station using adedicated uplink channel, adownlink
35 shared data channel, and a downlink signaling control
channel. The apparatus includes:
a dedicated uplink channel allocating unit which



a dedicated uplink channel allocating unit which allocates, to a mobile station
starting or restarting communications, on a downlink shared data channel, a
dedicated uplink channel to be used by the mobile station; a dedicated uplink
channel reception detecting 5 unit which aer%cfs, on the allocated dedicated
uplink channel, a reception of an uplink transmission from the mobile
station; and a downlink transmitting unit which, when the dedicated uplink
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communicates with a radio access network apparatus using
adedicated uplink channel, adownlink shared data channel,
and a downlink signaling control channel. The mobile
station includes,

20 adedicated uplink channel allocating information
receiving unit which receives, on a downlink shared data
channel, allocation information on a dedicated uplink
channel to be used;

a dedicated uplink channel setting unitwhich sets

25 the allocated dedicated uplink channel;

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

a data receive unit which receives downlink with
a user-specific identifier after the end of the uplink

30 transmission.

The mobile station makes 1t possible to
efficiently utilize downlink radio resources.

Furthermore, a mobile communications system 1is
provided, which communicates with a mobile station and a

35 radio access network apparatus using a dedicated uplink
channel, a downlink shared data channel, and a downlink
signaling control channel. In the mobile communications



channel, a downlink shared data channel, and a downlink signaling control
channel. In the mobile communications - 4 system, the radio access network
apparatus includes a dedicated uplink channgl allocating unit which

allocates, to a mobile station starting or restarting communications, on the
downlink shared data channel, a 5 dedicated uplink channel to be used by
the mobile station; a dedicated uplink channel reception detecting unit which
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temporal identifier) sprkemit PEFRIDIE mobile station includes
adedicated uplink channel allocating information
receiving unit which receives on a downlink shared data
channel allocation information to be used on a dedicated
uplink channel;

20 a dedicated uplink channel setting unitwhich sets
the allocated dedicated uplink channel; and

an uplink transmit unit which transmits uplink on
the set dedicated uplink channel; and

a data receive unit which receives downlink with

25 a user-specific identifier after the end of the uplink
transmission.

The mobile communications system makes it
possible to efficiently utilize downlink radio resources.
[Advantage of the Invention]

30 According to the embodiment of the present
invention, eliminating unnecessary transmissions of UL
grant, UL timing advance, or C-RNTI (Cell specific radio
network temporal identifier) makes it possible to
implement a mobile station, a radio access network

35 apparatus, and a mobile communications system that allow
an efficient use of downlink radio resources.



implement a mobile station, a radio access network 35 apparatus, and a

mobile communications system that allow an efficient use of downlink radio
resources. BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 illustrates a
sequence chart showing a sequence of starting and restarting a
communication of a 5 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 BB BEtidESCEIHINON &f ehtifodiitil §6fhe present invention; and
FIG. 4 is a functiongligock dipprastefaeadia acsgsemesweranpashiBing a
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Out the I'nr{/\éntlonfgé In"the following, best modes for carrying out the i
FIG. 4 1s a functional block diagram of a radio

access network apparatus according to an embodiment of the
present invention.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS
[Description of Notations]
100 mobile station
102 data transmitter/receiver
20 104 dedicated uplink channel allocation
information receiver
106 dedicated uplink channel setting unit
108 transmit signal generator
200 radio access network apparatus
25 202 data transmitter/receiver
204 downlink shared data channel/downlink
signaling control channel generator
206 dedicated uplink channel selector
208 communications start and restart determining

30 unit
210 dedicated uplink channel detector
212 mobile station specifying unit

[Best Mode of Carrying Out the Invention]

35 In the following, best modes for carrying out the
invention are described based on the following embodiments
with reference to the drawings. Throughout the drawings



invention 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 hangover request signal to a mobile
station, allocates to the mobile station, together with the handover request
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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 a
mobile station 100 and a radio access network apparatus
200.

The mobile station 100 and the radio access
network apparatus 200 communicate using a dedicated uplink

25 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 data
transmitter/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 is

35 connected to the dedicated uplink channel allocation
information receiver 104; and a transmit signal generator
108, which s connected to the dedicated uplink channel



dedicated uplink channel setting unit 106, which is 35 connected to the
dedicated uplink channel allocation information receiver 104; and a transmit
signal generator 108, which is connected to_the dedicated uplink channel
setting unit 106 and the data transmitter/rec€iver 102. The data
transmitter/receiver 102 transmits and receives data. For example, the mobile

station 100 may determine whether the downlink signaling control channel 5
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aIIocatlo(r:lhigformlatlon IS communications setting informationTor setting any
one of aobIE station-specific Signature used on the Access preamble, an
identifier or a code hifnberdfat fordiHK< 25 Shgniigdipiink H@eation
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downlink shared data channel as a part of a signal
requesting for restarting downlink transmission or a
20 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 the
dedicated 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 station

30 in the downlink shared data channel.

The dedicated uplink channel setting unit 106 sets
a 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 a
signal to be transmitted on the dedicated uplink channel
which is set at the dedicated uplink channel setting unit



allocation information received at the uplink shared channel allocation
information receiver 104. 35 The transmit signal generator 108 generates a
signal 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
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signaling@gapeent (UE) including a fixed station.

The radio access network apparatus 200 includes

20 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 signaling

25 control channel generator 204; and a communication

start/restart determining unit 208, which 1s connected to

the dedicated uplink channel selector 206. Moreover, the

radio access network apparatus 200 includes a dedicated

uplink channel detector 210, which iIs connected to the

30 downlink shared data channel/downlink signaling control

channel generator 204; and amobile station specifyingunit

212, which is connected to the dedicated uplink channel
detector 210.

The communication start/restart determining unit

35 208 determines whether a mobile station to be managed by

the radio access network apparatus starts or restarts

communications. The communications start means that the



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 unit 35 208 determipes whether a mobile station to
be managed by the radio access network apgparatus starts or restarts
communications. The communications start means that the 9 mobile station
being instructed to conduct a handover starts communications with the radio
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station in the downlink shared data channel.

The downlink shared data channel/downlink

20 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 allocation

25 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 allocation

30 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 value

35 of correlation with a Signhature of access preamble

allocated as dedicated wuplink channel allocation

information, for example.



receives the dedicated uplink channel allocation 30 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 chan_ne]r. The dedicated uplink channel
is detected through a value 35 of correlation with a Signature of access

preamble allocated as dedicated uplink channel allocation information, for _
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determineF that the UL timipg advance 25 IS requite tltmg time

restarting doWiAinRGE FAnGRLLSH catrons setting information (UL

grant, UL timing advance), or only the UL timing advance,
and transmits required information in the downlink shared

20 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 advance

25 only i1s 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 radio

30 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, iIn order to reduce the

35 probability of multiple mobile stations selecting the same
Signature and thereby, causing collision, a dedicated
signature provided in advance is allocated, for a certain



According to the embodiment of the present invention, eliminating
unnecessary transmissions of UL grant, UL timing advance, or C-RNTI (Cell
specific radio 30 network temporal identifier) makes it possible to implement
a mobile station, a radio access network _ap]pgrétus, and a mobile
communications system that allow an efficient use of downlink radio
resources. As described above, in order to reduce the 35 probability of
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base station, some |cator§ | ay be C&H% a
wansmission, indicAtdF Tor bamble) TIBICRR FEEHHREADASR CALE B 1ng
used (or i1f there is a shortage), a base station eNB
instructs the mobile station UE to transmit a Random access
20 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 access
25 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 the
30 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 1T all dedicated preambles are
being used, a mobile station can rapidly establish uplink
35 synchronization and start or restart communications
without delaying handover command transmission and
downlink data transmission.



25 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, tg%Random access preamble
transmit identifier (in (1)) may be expressed as a flag bit such as ON or OFF,
or the 30 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 ded®tat&8prekhtfedand hdiRg Jaal kandobad keitiodgh has
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present invention is explained u3|ng functional block
diagrams, such an apparatus as described above may be

20 implemented iIn 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 invention
is 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



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 ma 8e_applied to mobile
communications systems. 30 As described above, while the present invention
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- 14 - CLAIMS 1. A radio access network apparatus which communicates

with a mobile station using a dedicated uplink 5 channel, a downlink shared
data channel, and a downlink signaling co iéjl channel, comprising: a
dedicated uplink channel allocating unit which allocates, to a mobile station
starting or restarting communications, on the downlink shared data channel,
the 10 dedicated uplink channel to be used by the mobile station; a
dedlcat&l:ﬂdlM& channel reception detecting unit which detects, on the
allocated dedicated uplink channel, a reception of an uplink transmission

from the mobile station;and-36 rodowbtiek &ansstiitexuniapibuets tuen Whd ch
dedlcat%ﬁmmh@mgewﬁ@@atm&fieesw@i'srﬂ?élpng ig detfréatted uplink
”a”Em'téFf‘ Hernsy t@ﬁg‘vﬁ MosRaren H%Eg e "gi"”k PSR ink

channel an the down %na ing control annel The radio access

network SR RS Laaikad ifhaans L wheRak tRdRedicated uplink ]
channel allocating @nflediksakes! apibibnkfiehas pe Ligdd Bgafid Agbbid t which
station. 2618 chitesgdid@ceessomatheristipgd@iusisclaamgdon af@staoring

2, whereighhe dpdiceieh gplisk ahaanedalesating naniballasatesch SigrRaturehe
to bg usgd by hednahie ﬁ#ﬂ“&’ﬂaﬁﬂé‘ifEG%@%E@&“B‘;‘?'%@%B'?F@%&.on

The radio access networ Elf_a aratus sc\%lm d in alm 3
comprising: amobl%s CALe 8 1 ﬁlcﬂ speC|f|es %lt grggb cting

station BARLH m|e%asé£§gnamr;h@m@wmg% SERieaKas HRIdnK

the mobftéameh, thereception of an uplink transmission from the
mobile station; and
15 a downlink transmitting unit which, when the
dedicated uplink 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.

20
2. The radio access network apparatus as claimed
in claim 1, wherein
the dedicated uplink channel allocating unit
allocates an identifier to be used by the mobile station.
25

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 used by the mobile station
30 for access preamble transmission.

4. The radio access network apparatus as claimed
in claim 3, further comprising:
a mobile station specifying unit which specifies
35 the mobile station based on the allocated Signature,
wherein
based on the specifying of the mobile station, the



- 15 dedicated uplink channel allocating unit does not transmit
communications setting information unnecessary at the time of responding to
the mobile station. 5 5. The radio access neélxgork apparatus as claimed in
any one of claims 1 through 4, wherein if a shiortage of the dedicated uplink
channel provided in advance occurs, that a contention channel signal is to

be used for uplink is reported to the mobile 10 station. 6. The radio access _
network dfpEratrhyRIAre ghiatgihed Laca b nathEdpeToREAIGHSMI T

channelsigmalnd cabéonhs used tdmpe upfinkimEipressehacasagrhit inta the
downlink isign@ 7 r&Bp dadibraccesstiwvinob appattat psrclaimed in claim
5, wherein 20 if the contention channel signal is to be used in the uplink, the

Signature is to be designated. 8. obile_station which co nicates with
radi% access netwg?eR z?;)ﬂ %r%ﬁ't@s#lgcae %%ﬁeﬁ\gg 'ﬂ%l#‘ﬁ%argg;ﬁ%énr%}e , gvilg" fled

downlink 8nafdd QA8 Harti 1k & doWAE" sinahg'cohtrol channel,
comprising a dedicat€dauphiiR ckaanePdilctBgng attdantash HeddMmngchannel
which regeoresded thie dadwiinkshaecudata dierined, atloodtort idorncdtiomell

on the degligatad iplitk KO charnaide be Vsak; fsledipaietadphik €hannebile
setfing unitwRigh sets the allocated dedicated uplink channel; an uplink

transmit unit for transmitting uplink on the set dedicated uplink channel; and
35 a data receive unit which receives downlink with a user-specific identifier

after the end of the&rpliHie AL AR LSS A EMHK RRRRY sthtiSnass claimed
claimed imcRl@i® 5, wherein
whether the contention channel signal is to be

15 used for the uplink is expressed in a flag bit in a downlink
signal.

7. The radio access network apparatus as claimed
in claim 5, wherein
20 iT the contention channel signal is to be used in
the uplink, the Signature is to be designated.

8. A mobile station which communicates with a
radio access network apparatus using a dedicated uplink
25 channel, a downlink shared data channel, and a downlink
signaling control channel, comprising
adedicated uplink channel allocating information
receiving unit which receives, on the downlink shared data
channel, allocation information on the dedicated uplink
30 channel to be used;
a dedicated uplink channel setting unitwhich sets
the allocated dedicated uplink channel;
an uplink transmit unit for transmitting uplink
on the set dedicated uplink channel; and
35 a data receive unit which receives downlink with
a user-specific identifier after the end of the uplink
transmission.



wherein at the dedicated uplink channel allocation 5 information receiving

unit, a Signature to be used by the mobile station is received. 10. The mobile
station as claimed in claim 8 or 9, wherein i(% at the dedicated uplink channel
allocation information receiving unit, a Signature of an access preamble to

be used by the mobile station is received. 11. The mobile station as claimed

in any one of 15 claims 8 through 10, wherein if a shortage of the dedicated
uplink channel provided in advance occurs, that a contention channel signal
is to be used for upfink Bepoabd Fonstatinio agcedsanardoriappd@tos. 8,
20 12. Thegnekike station as claimed in claim 11, wherein a flag bit in a

downink signal is sgd tendletepigeuaincs s ARN'eHigERNA Rl ion
s to.be ri AR i Ié:%kivlis{ﬁé- i “}Ob"e §E}}d%’£t%5r8' %é‘é”bllthe
W e'is de: e

whetein et erasgem CSI na signated Is used ermi
whethertRB EbAtsk 'Qﬁhrfn%l A YEE be used in the upllnk. 14. A

mobile communications system which communicates with a mobile station
and a radio access185 rigteoriobpparattia tisoy asledleateddiplimkadeaimes, or
a downlink shiase@ phata channel, and a downlink signaling control channel,

Lgwherein the radip agess Belierk anparay ClUdha A dadcapbialition

channel allgcatlngt unlt which allocates, to a moblée staﬂgn startu}g
reﬁaﬂmg recetving uhrt an access

preamble to be used by the mobile station is received.

11. The mobile station as claimed in any one of
15 claims 8 through 10, wherein
if a shortage of the dedicated uplink channel
provided iIn advance occurs, that a contention channel
signal is to be used for uplink is reported from the radio
access network apparatus.
20
12. The mobile station as claimed in claim 11,
wherein
a flag bit in a downlink signal is used to
determine whether the contention channel signal is to be
25 used in the uplink.

13. The mobile station as claimed in claim 11,
wherein
whether a specific sighature is designated is used
30 to determine whether the contention channel signal is to
be used iIn the uplink.

14. A mobile communications system which

communicates with a mobile station and a radio access

35 network apparatus using a dedicated uplink channel, a

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



5 communications, on the downlink shared data channel, the dedicated

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

reception detecting unit which detects, on the allocated dedicated uplink

channel, a reception of an uplink transmis_siére{ from the 10 mobile station;

and a downlink transmitting unit which, when the dedicated uplink channel

reception of the mobile station is detected, transmits a response to the

mobile station usM@hﬁE%nm@shﬁﬁéHQataa&%ﬁ‘el AR fonRRRR L US

signalind coltrdeshannel, and wherein the mobile station includes a

dedicated uplink channsl bdataingpifprratioan redeixingbdait Michrdaeivebch

?h” theddawmegééeredtea;a ﬁ!&flﬂ\gé %@?EFBHI"E%{P%W@%?E Fé%Q:tQPtlng
e dedi ink channe e |

Whlgh sét%%gegagﬁ% § ”%ééb cate@ qdo%c%%ﬂﬁeﬁ%a an uﬁanl%ﬁ%aﬁﬁf%t the

unit whideHhRaRe HB|FrﬂP5nCﬂ?é‘§81'd58|9£ébSGB||HN cﬂ%ﬁ‘nﬁ@ L11g station;
data receive unit wRicHe8&6RESHoWH ihRKyighansdr- §|§é‘<§ﬁ@kﬁhtiﬁ@?9ﬁ§l‘ ng
the end ohie whlinkh tredetecssign.on the allocated dedicated uplink

channel, a reception of an uplink transmission from the
10 mobile station; and
a downlink transmitting unit which, when the
dedicated uplink channel reception of the mobile station
is detected, transmits a response to the mobile station
using the downlink shared data channel and the downlink
15 signaling control channel,
and wherein the mobile station includes
adedicated uplink channel allocating information
receiving unit which receives on the downlink shared data
channel, allocation information to be used on the dedicated
20 uplink channel;
a dedicated uplink channel setting unitwhich sets
the allocated dedicated uplink channel; and
an uplink transmit unit which transmits uplink on
the set dedicated uplink channel; and
25 a data receive unit which receives downlink with
a user-specific identifier after the end of the uplink
transmission.





