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This invention relates to a packet data transmission
system in radio communication systems centering on telephones
such as a digital cellular system and a digital cordless
telephone system.

2. - Description of the Related Art |

In a conventional radio communication system con'sisting
of a plurality éf base stations, a switching system, and a
plurality of mobile stations existing in a radio zone formed by
the base stations, to transmit and receive telephone and data
signals between the base and mobile stations, a TCH is -;issigned
between the mobile and base stations using a CCH, then the TCH
is used to execute one-to-one two-;way data communication
between the mobile aﬁd base stations.

For example, as described in Japahese Patent Unexamined
No. Hei 6~77886, when receiving a data communication request
from a mobile station, the base station and switching system
select one or a plurality of TCHs in accordance with the
channel use state and if the requested TCH can be sélected,
assigns the TCH to the mobile station, which then executes data
conununication on the assigned TCH. |

On the other hand, to transmit and receive data between

a plurality of mobile stations and a base station, in the radio



froma nobile station, the base station and sw tching system sel ect one or
a plurality of TCHs in accordance with the 20 channel use state and if
the requested TCH can be sel ected, assigns the TCH to the nobile station,
whi ch then executes data communi cation on the assigned TCH On the other
hared, to transmt and receive data between a plurality of nobile stations
and a base station, in the radio - communication systema conmon channel
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channel in addition to the above-mentioned method of assigning’
5 a TCH between mobile and base stations by the line switching
for providing a one-to-one two-way data communication 1line.
The random access method is used for a CCH in the line
switching.
For example, as described in Japanese Patent Unexamined
10 No. Hei 5-95358, in channel contention control in the random
access system, an up link signal from a mobile station to a
base station and a down link signal are put into slots on a
common channel, the slots of the up and down link signals are
synchronized with each other, and transmission-disable/enablé.
15 information for controlling mobile station transmission is
suffixed to each of the slots making up the down link signal.
In each base station, the up link channel is monitored
in each slot.and:in the slot detecting an up link signal from
a mobile station, the transmission disable/enable information
20 suffixed to the slot of down link signal’ is changed to
transmission disable for disabling other mobile stétions from
originating calis in the next slot for avoiding signal
collision.
When receiving the transmission diséble/enable
25 information indicating transmission disable from the base

station, the mobile station where up link information to the



For exanpl e, as described in Japanese Patent Unexam ned 10 No. He
5-95358, in channel contention control in the random access system an up
link signal froma nobile station to a base station and a down |ink signal
are put into slots on a cormon channel, the slots of the. up and down |ink
signals are synchroni zed with each other, and transm ssion disabl e/ enabl e
15 I nformation for controlling nDbiIe station transm ssion is suffixed to
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calls in the next slot for avoiding signal collision. recerving th
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di sable fromthe base station, the nobile station where up link information

to the start or standby in the next slot according to the transmission

probability.

In the above-mentioned data communication by the line
switching, one mobile station occupies one TCH and high-speed
data éommunicatibn can be conducted, but a connection delay

10 occurs because of the TCH assignment process. 1In the data-
communication by the random access system, the'connection delay
is small, but if a plurality of mobile stations access one TCH,
high traffic is handled and the throughput lowers. To use a
plurality of TCHs, management among the TCHs is required;ﬂ;

15 In the invention, radio physical channels .for
transmitting and receiving user information are called
communication channels (TCHs) and those for transmifting and
receiving control information wused for radio channél
establishment and call connection are called control channels

20 (CCHs). However, to use all or some of TCHs to transmit and
receive the control information, all or some of the TCHs are
logically called TCH attendant control channels (ACHs) .
Further, when a TCH is used to transmit and receive a telephone
signal, it is logically called a voice channel (VCH) and when

25 a TCH is used for data communication using random access, it is

called a random access channel (RACH).

-3 -



- 2- base station occurs continues to rionitor the transm ssion

di sabl e/ enable information until the information is changed to transm ssion
enabl e. When the information is changed to transni ssion enable, the
nobil e station judges transm ssion 5 start or standby in the next slot
according to the transm ssion probability. In the above-nentioned data
comuni cation by the line switching, one nobile station occupies one TCH
and hi gh-speed data _ communi cation_can be_conduct ed, buti?ﬁconnection del ay

10° occurs becauserRft tify YC8 andeRACH sepresent differgntchannels
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handl ed and the throughput lowers. To use a plurality of TCHs, nanagenent
anong the TCHs is required. .

SUMMARY OF THE INVENTION
It is an objéct of the invention to solve a préblem of
5 a large connection delay caused by the necessity for assigning
a new TCH whenever data occurs because the TCH is selected from
among TCHs for assignment when a new telephone call occurs
-regardless of telephone or data calls in a conventional
communication system by line switching.

10 It is another object of the invention to solve a
problem of complicating TCH management when a plurality of TCHs
are operated as RACH in a 'cénvenfiona-l rand_om access data
communication system. | |  L::

It is another object of the invention to sol&e' a

15 problem of an increase in the packét transmission wait time of
a standby mobile station in the conventional data commﬁnication
system by line switching because when one mobile station is
communicating on a TCH, another mobile station stands by on the
TCH until the communication of that mobile station ends.

20 It is another object of the invention to solve a
problem of incapability of changing the line transmission speed
in response to data communication line traffic bécause the data
communication line transmission speed is constant in the

conventional system.



15 In the invention, radio’” physical channels for
transmtting and receiving user information are called comrunication
channel s (TCHs) and those for transmtting and receiving control
information wused for radio channel establishnent and call connection
are called control channels 20 (CCHs). However, to use all or sone of
TCHs to transmt and receive the control information, all or sone of the
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a base station controller and having a channel configuration
5  wherein radio channels betﬁeen each base station and a
-plurality of mobile stations consist of a CCH and a plurality
of TCHs with voice two-way communication as one unit and down
link channels of the TCHs include an attendant CCH wherein each
of the base stations uses a plurality of TCHs as RACHs,
10 characterized by means for controlling all TCHs unused for
telephone calls as RACHSs.

According to a second aspect of the invenfion, there is
pro&ided a radio data transmission system comprising a
plurality of base stations, a plurality of mobile stétions, and
15 a base station controller and having a channel configurafion
wherein radio channels between each base station and a
plurality of mobile stations consist of a CCH and a plurality
of TCHs wherein each of the base stations uses a plurality of
TCHs as RACHs, characterized in that each base station
20 comprises means for notifying TCHs that can be used as RACHs
among the TCHs over the ccﬁ, means for periodically notifying
the channel state on a down line of the RACH, and means for
notifying another RACH to which a shift can be made if the

channel state changes. |

25 According to a third aspect of the invention, there is

provided a radio data transmission system comprising a



SUMVARY OF THE INVENTION It is an object of the invention to solve a
probl em of 5 a | arge connection delay caused by the necessity for
assigning a new TCH whenever data occurs because the TCH is selected from
anong TCHs for assignnent when a new tel ephone call occurs regardl ess of

t ed ephone or data calls in a conventional communication systemby |ine
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increase in the packet transmssion wait tinme of a standby nobile station
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when one nobile station is communicating on a TCH, another nobile station
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20 It is another object of the invention to solve a

5 of TCHs wherein each of the base stations uses a plurality of
TCHs as RACHs, characterized in that a mobile station in a
packet sending stahdby stafe shifts to another RACH specified
with reception of a packet transmission disable information
message and a shift destination RACH sequence notification from

10 the corresponding base station.as a trigger.
According to a fourth aspect of the invention, there is
provided a radio data transmission system comprising a
.plurality of base stations, a.plurality'of mobile stations, and
a base station controller and having a channel configuration
15 wherein radio channels between each base statidn and a
plurality of mobile stations consist of a CCHaand a'pluralitj
of TCHs wherein each of the base stations uses a plurality of
TCHs as RACHs, characterized in that each of the mobile
stations comprises means for calculating shifting probability,
20 means for continuing the RACH shifting based on the calculated
probability, and means for postponing the channel shifting
based on the shifting probability at the RACH shifting time of

the mobile station. '

According to a fifth aspect of the invéntiéﬁ, there is
25 provided a radio data transmission system comprising a

plurality of base stations, a plurality of mobile stations, and



probl em of incapability of changing the |line transm ssion speed in response
to data communication line traffic because the data communi cation |ine
transm ssion speed is constant in the conventional system -4 -

According to a first aspect of the invention, there is provided a radio
data transm ssion systemconprising a plurality of base stations, a
plurality of nobile stations, and a base station controller and having a

channel confi t ' ' I
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controlling a unuse or
of TCHs wherein each of the base stations uses a plurality of

5 TCHs as RACHs, characterized by means, when a new .telephone
call occurs, for selecting a TCH used for the telephone call -
from among the TCHs operated by the base station accommodating
the telephone call by the base station controller, means for
deleting the TCH from a shift RACH sequence and changing the

10 shift RACH sequence, means for notifying the changed RACH
sequence on all RACHs in the base station, and means 'for
changing a conversion table contained in the base station
controller.

According to a sixth aspect of the invention, there is-

15 provided a radio data transmission system comprising a
plurality of base stations, a plurality of mobile stations, and
a base station controller and having a channel éonﬁiguration
wherein radio channels between each base station and a
plurality of mobile stétions~consist.of a CCH and a plurality

20 of TCHs wherein each of the base stations uses a plurality of
TCHs as RACHs, characterized by means for managing so as to
cyclically specify an RACH to which a shift can be made for
each group of RACHs operated in a singlé base station by the
base station and the base station controller.

25 According to a seventh aspect of the_invention, there

is provided a radio data transmission system comprising a



tel ephone calls as RACHs. According to a second aspect of the invention,
there is provided a radio data transm ssion systemconprising a plurality
of base stations, a plurality of nobile stations, and 15 a base station
controll er and having a channel configuration wherein radi o channels

bet ween each base station and a plurality of nobile stations consist of a
CCH and a plurality of TCHs wherein each of the base stations uses a

o an . | . . e .
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aspect of the invention, there is provided a radio data transm ssion

system coplurdlity ©f mobile stations consist of a CCH and a plurality

5 of TCHs wherein each of the base stations uses a plurality of

TCHs as RACHs, characterized by means for calculating shift

probability P at a stage where a mobile station, which has a

send packet and cannot send segments on its acquired RACH, has

shifted one RACH to another in sequence according to a shift

10 channel sequence notified from the corresponding base station,

means for comparing the probability P with a threshold value

previously stored in the mobile'stétion, means for continuing

the channel shift based on the comparison result, and.means_fo:
postponing the shift for pdsfponement time T préviouslj §tb?éd'5

15 in the base station. |

According to an eighth aspéct of the inventién, there

is provided a radio data transmission systein comprising a

plurality of base stations, a plurality of mobile stations, aﬁd

a base station controller and having a channel configuration

20 wherein radio channels between each base station and a

plurality of mobile stations consist of a CCH and a plurality

of TCHs wherein each of the base stations uses a plurality of

TCHs as RACHs, characterized by means for étoring the number of

times an RACH sequence has been cycled at a stége where a

25 mobile station has shifted from one RACH to another in sequence

in all the RACH sequence managed by a base station based on



plurality of base stations, a plurality of nobile stations, and a base
station controller and having a channel configuration wherein radio
channel s between each base station and a plurality of nobile stations
consist of a CCH and a plurality 5 of TCHs wherein each of the base
stations uses a plurality of TCHs as RACHs, characterized in that a nobile
station in a packet sending standby state shifts to another RACH specified
with recepty Kk 1.SS) QP £i ' .0 g a
S dest iAo RRRRT Ehe oRRARTLAThORLEL A on WY BREROBLAEESR) ity
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a CCH and a plurality of T wherein each of the base stations uses a
pluralgty ofudging continuation or postponement of the shift, and means

for postponing the channel shift for a predetermined time if
postponement is judged.
According to a ninth aspect of the invention, there is
provided a radio data transmission system‘ comprising a
10 plurality of base stations, a plurality of mobile stations, and
a base station controller and having a channel configuraﬁion
wherein radio channels between each base station and a
piurality of mobile stations consist 6f a CCH and a plurality
of TCHs wherein each of the base stations uses a plurality.of
15 TCHs as RACHs, characterized in that each base stétion
comprises means for managing a plurality of RACHs and that the
base station controller comprises means, upon reception of a
new RACH use request from one of the mobile stations, for
assigning different RACHs in sequence to the mobile station.
20 .According to a tenth aspect of the invention, there is
provided a radio data transmission system comprising a
.plurality of base stations, a plurality of mobile stations, and
a base station controller and.having a channel configuration
wherein radio channels between -each base staﬁion and a
25 plurality of mobile stations consist of a CCH and a plurality

of TCHs wherein each of the base stations uses a plurality of



TCHs as RACHs, characterized in that each of the nobile stations conpri ses
cal culating shifting probability, 20 means for continuing the
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i ng based on the cal cul ated probability, and nmeans for postponing
| shifting based on the shifting probability at the RACH shifting

e nobile station. According to a fifth aspect of the invention,
5 provided a radio data transm ssion system conprising
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segment with a synchronization bit and the mobile station
number of the mobile station and sending the Segment to an RACH
aquired by the mobile station, that each of the base stations
comprises means, upon normal reception of the segment, for
notifying the mobile station of the use right of the RACH on
the down channel of the RACH and providing information
indicating that other mobile stations acquirihg_the RACH are
disabled from transmitting a packet, and means for establishing

up synchronization by using the segment, that each of the

mobile stations comprises means for adding numbers for

identifying the segments, and that the base station controller
or each of the base stations comprises means for releasing the
use right upon reception of the last segment according to the
segment identification numbers.

According to an eleventh aspect of the invention, there
is provided a radio data transmission system comprising a
plurality of base stations, a plurality of mobile stations, and
a base station controller and having a channel configuration
whereip radio channels between each base station and a
plurality of mobile stafions consist of a CCH'and a plurality
of TCHs wherein each of the base stations uses a piurality of
TCHs as RACHs, characterized in that the base station

controller comprises a conversion table for representing

- 10 -
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call occurs, for selecting a TCH used for the tel ephone call from anong the
TCHs operated by the base station acconmobdating the tel ephone call by the
base station controller, neans for deleting the TCH froma shift RACH
sequence and changing the 10 shift RACH sequence, neans for notifying the
changed RACH sequence on all RACHs in the base station, and nmeans for
changi ng a conversion table contained in the base station controller.
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20 of TCHs wherein each of the base stations uses a plurality of TCHs as

RACHs, chagagiehiagdthe ¢BaverteonTeABIENENS0 changd ngy daitadldescideld Mnan
RACH to which a shift can be nmade for each group of CHs operated in a
si ngl @ basghet 8ab2e fyohheeception of an RACH use request from one of the
| mobile stations or a new segment, and means for rewriting the

conversion table if data does not exist.

According to a twelfth aspect of the invention, there
is provided a radio data transmission system comprising a
10 plurality of base stations, a plurality of mobile stations, and
a base station controller and having a channel configuration
wherein radio channels between each base station and a
'pluraiity of mobile stations consist of a CCH and a plurality
of TCHs wherein each of the.basé stations use$ a piurality of
15 TCHs as RACHs, characterized in that the base stétion
controller comprises means, upon reception of a packet from a
LAN, for searching a conversion table for the RACH number of
the RACH acquired by the mobile station for which the packet is
destined and sending a packet incoming notification to the base
20 station managing the RACH, that the base station comprises
means for passing on the packet incoming notification on all
RACHslmanaged by the base station when receiving the packet
incoming notification, that the mobile stafion comprises means,
if the mobile station is shifting from one RACH to a-nother, for

25 stopping the channel shifting and returning:to the channel

shifting start RACH upon reception of the call incoming

- 11 -



base station and the base station controller. 25 According to a
sevent h aspect of the invention, there is provided a radio data

transm ssion systemconprising a -7- plurality of base stations, a
plurality of nobile stations, and a base station controller and having a
channel configuration wherein radi o channels between each base station and
a plurality of nobile stations consist of a CCH and a plurality 5 of TCHs

wh .
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means for conparing the probability Pwth a threshold val ue
conversion table after sending the packet incoming

5 notification.’
According to a thirteenth aspect of the invention,
there is provided a radio data transmission system compriéing
a plurality of base stations, a plurality of mobile statioms,
and a base station controller and having a channel
10 configuration wherein radio channels between each base station
and a plurality of mobile stations consist of a CCH and a
plurality of TCHs wherein each of the base stations uses a
plurality of TCHs as RACHs, characterized in that each of the
base stations and the base station controller have meahs:fot

15 handling all or some of TCHs previously specified in a radio

!
-

zone as one integrated RACH and controlling.
According to a fourteenth aépect of the invention,
there is provided a radio data transmission system comprising
a plurality of base stations, a plurality of mobile statioms,
20 and a base station controller and having a channel
configuration wherein radio channels between each base station
and a plurality of mobile stations consist of a CCH and a
plurality of TCHs wherein each of the Eaée stations uses a
plurality of TCHs as RACHs, characterized in that éach of the
25 base stations and the base station controller comprise means

for handling any desired TCHs as one - integrated RACH and
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previously stored in the nobile station, nmeans for continuing the channel
shift based on the conparison result, and neans for. postponing the shift
for postponenent tine T previously stored 15 in the base station.
According to an eighth aspect of the invention, there is provided a radio
data transm ssion systemconprising a plurality of base stations, a
plurality of nobile stations, and a base station controller and having a

Ctation - ang AL et B fiviRdn8 a DABEDE AT Oy Hfdqrhesd
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" TCHs as RA , Characte y<neans for storing the nufber of times an

RACH sequenggdifin G‘érﬁﬁyﬁmyﬁtof_ RAGES dPEferénSin SPLE4E Station has
shifted from one CHto anotHer in sequence in all the RACH sequence
managed by a base Hcddriimptedaofiffeenth aspect of the invention, there
5 is provided a radio data transmission system comprising a
plurality of base stations, a plurality of mobile stations, and
a base station controller and having a channel configuration
wherein radio channels between each base station and a
plurality of mobile stations consist of a CCH and a'plurality
10 of TCHs wherein each of the base stations uses a plurality of
TCHs as RACHs, characterized by means for assembling segments
received on different RACHs into a packet.
According.to a sixteenth aspect of the invention, there
is provided a radio data transmission system .coméri.'si'né a
15 plurality of base stations, a plurality of mobile stations,.and
é base station controller and having a channel configuration
wherein radio channels between each base : station and a
plurality of mobile stations consist of a CCH and a plurality
of TCHs wherein each of the base stations uses a plurality of
20 TCHs as RACHs, characterized by means, if the base station
controller does not receive a packet within a predetermined
time on an RACH from the mobile station having the use right of
the RACH, for'releasing the use right of the RACH, means for
holding for a predetermined time, segments receivéd from ﬁhe

25 mobile station by the time the RACH is released, means for

storing segments that cannot be transmitted on the RACH by the
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shift channel information notified fromthe base station, neans for
cal culating cyclic probability in response to the nunber of tines, neans
for conparing the calculated probability with a threshold val ue previously
stored in the nobile station and 5 j udgi ng continuation or postponenent
of .the shift, and means for postponing the channel shift for a
predeterm ned tine if postponenent is judged. According to a ninth aspect
of the invention, there is provided a ggdig dat a

wheno ik
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5 there is provided a radio data transmission system comprising

a plurality of base stations, a plurality of mobile Stations,
and a base station controller and having a channel
configuration wherein radio channels between e;ch base station
and a plurality of mobile stations consist of a CCH and a
10 plurality of TCHs wherein each of the bﬁse stations uses a
plurality of TCHs as RACHs, characterized in that when a
plurality of RACHs are operated in a radio zone, each of the
base stations or the base station controller comprises means
for prbviding TCHs iﬁhibited from being assigned to telephone
15 calls and means for determining the number of channels
inhibited from being assigned to telephone calls in response to

-the ﬁumber of mobile stations issuing an RACH use request.
According.to an.eighteenth aspect of the invention,
there is provided a radio data transmission sfstem comprising
20 a plurality of base stations, a plurality of mobile statioms,
and a base station controller and having a channel
configuration wherein radio channels between each base station
and a plurality of mobile stations consist of a CCH and a
plurality of TCHs wherein each of the base stations uses a
25 plurality of TCHs as RACHs, characterized by means for

measuring channel use efficiency of each RACH managed by one
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new RACH use request fromone of the nobile stations, for assigning
different RACHs in sequence to the nobile station. 20 Accor di ng
to a tenth aspect of the invention, there is provided a radi o data

transm ssion systemconprising a plurality of base stations, a plurality of
nmobil e stations, and a base station controller and having a channel
configuration wherein radi o channels between each base station and a 25

2 LB RS, et O Al W B A e i,
L0502 LTk VR MABTER R RIS S AT o,
Means T0r gake ﬁdi%f ai’ﬁlgq‘ﬁ%%}? ‘é‘fé{'a@?ﬂ!ﬁfﬂéo'ﬂhéa&b%&% Iy ngg!r#%Am

station 5 nunmber on and sendi ng the ségment
RACH group.

5 In the radio packet data communication system, the base
station and the base station controller control all radio and
wire lines unassigned t§ telephone calls as RACHs and when a
telephone call occurs, select a channel from among the channels
used as the RACHs and assign it to the.telephone call.
10 in the radio packet data communicationféystem, the base
| station or the base station controllér.notifies on the down
channel of the line used as an RACH, channel information
concernihg the RACH and information concerning other RACHs
periodically or at thé state ﬁransition time, and each mbbiie“
15 station judges packet transmission, channel shift, .and
detachment from RACH based on the information. )

In the radio packet data communication system, the base
station or the base station controller notifies information
containing another RACH sequence to which a shift can be made

20 periodically or at the state transition time on the down link
of RACH, and each mobile station transmitting ho packet starts
a channel shift process upon reception of the information.

In the radio packet data communication system, whether

channel-shift is continued or postponed is determiﬁed based on

25  the shift probability calculated in the channel shift
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aquired by the nobile station, that each of the base stations conprises
means, upon nornal reception of the segnent, for notifying the nobile
station of the use right of the RACH on the down channel of the RACH and
provi ding information 10 i ndicating that other nobile stations acquiring
the RACH are disabled fromtransmtting a packet, and nmeans for
establ i shing up synchroni zation by using the segnent, that each of the

bi | tati . : . S
Sourent s, S0 AT e BASE AR TR SO oF fer EaioP gL e AR b et
stations cqmgﬂéyghdg¥n§h{f¥eéfgégggpg the use right upon reception of the

| ast segnent according to the segnent identification nunbers. According to

an el eventh aspect 19f tHie FdHi Iket! RRIG | Condiihi CEEL Gh ré;f&&ﬂdﬁ%en a
transm ssion system conprising a 20 plurality of base stations, a

plurality efewnbéléplsdméi €83l asduzshazheSioN i®f €RE! RALHEsANG AE NECR
channel configuration wherein radi o channels between each base station and
a plurslityas¥igmed | eostehe onelephonet cdlh GEH delletedl| Wixdn t the shift
channel sequence, operation of the TCH as RACH is stopped, and
information is sent to the mobile station acquiring the RACH
for prompting the mobile station to shift from the RACH to
another according to the shift channel sequence. The base
10 station controller changes registration of the mobile station
registered as acquisition of the RACH.

In the radio packet data communication system, the base
station or the-base statioﬁ controlier specifies so as to_?
cyclically shift the shift channel sequence notified on thé;

15 down line of each RACH managed by the base station. |

In the radio packet data communication system, when a
mobile station waiting for sending a packet has shifted from
one RACH to another oﬁce completely according to the shift
channel sequence, the probability calculated in the cyclic

20 probability calculation section in the mobile station is
compared with the threshold wvalue previously stored in the
mobile station, thereby determining whether or not the channel
shift is to be continued or stopped.

In the radio packet data communication éystem, the

25 cyclic probability calculation section has a cyclic probability

calculation algorithm for changing the calculated probability
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of TCHs wherein each of the base stations uses a plurality of 25 TCHs as
RACHs, characterized in that the base station controller conprises a
conversion table for representing - 10 - correspondence anong nobil e
station nunbers identifying the nobile stations, addresses identifying the
nobi l e stations in a LAN, and channel nunbers CNs identifying RACHs, neans
for searching the conversion table and changi ng data described in 5 t he

tabl e upon £oEplble gt 8N FOGHuMSE, ' SHUEHhoL " PLOBR; 2L LHERARY! begibabLon®

or “a new segnent,” and nmeans Tof [ ewri e conversion ta oes

not exist. ﬂ&%@é&g?c QlédﬁV‘Elllé.t@hé‘sﬂ?c?ﬁilé’fsﬁﬁiéﬂvﬁaﬁé%iné%%@gf:ﬁer )

provi ded a radio transm ssion system conprising a Ity O

base statiqse endl ehiahheY ShiFRDiLC cH! Hd Whe b SAELSHEA Based on -

controller and having a c n configuration
the probability calculated by the algorithm when the mobile

5 station has once cycled the shift channel sequence.
| In the radio packet data communicétion system, if the
base station controller accepts an RACH use request from a
mobile station and a plurality of RACHs are opérated in the
radio zone where the mobile station exists, an RACH different
10 from the RACHs assigned to different mobile stations previously
existing in the radio zoﬁe is assigned to that mobile station.
In the radio packet d;ta communication system, when a
mobile station waiting for sending a packet recognizes that an
up link is unassigned according to the channel information from -
15 the base station or the base station controller on the down
link of the RACH acquired by the mobile station, it sends the’
first segment containing a synchronization bit on the up link
of the RACH. If the segment is normally received and ﬁp
synchronization is set, the mobile station can acquire the RACH
20 and then sends segments consecutively on the RACH. The base
station controller assembles the segments sent from the mobile
station into a packet and sends the packet to the LAN.
In the radio packet data communication system, the base
station controller uses a conversion table to :manage the
25 correspondence among the terminal identifier; of the mobile

stations acquiring RACHs, the identifiers of the RACHs, and the
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wherein radi o channel s between each base station and a plurality of nobile
stations consist of a CCH and a plurality of TCHs wherein each of the base
stations uses a plurality of 15 TCHs as RACHs, characterized in that
the base station controller conprises neans, upon reception of a packet
froma LAN, for searching a conversion table for the RACH nunber of the
RACH acquired by the nobile station for which the packet is destined and

sending a f;ﬁ&%ﬁshf{%se g i{difidld QR atQ drie oﬁa?‘ﬁezim Shakl eﬂ?ﬂgagg%ﬁgt

t he RACH, I On conprises neans pasging on

i ncoming n %fj(i&{l ﬁbfé' W'{Qﬂ%‘i’leb&otuli% B@sens! ?&bﬂ@t"‘@é@eived

receiving t I ncomng notiticcation, that the nobiTe station

conpri ses Wﬂ?é}? eddh IMEHIDY| s LaficH ifikdS &M RACAJuEE OPLgABs BAGH fa&kes a
another, for 25 stopping the channel shifting and retuining to

channel shidhdriteBtshif8ACH upon reception of the call incom ng

5 In the radio packet data communication system, the base
station controller searches the conversion table based on the
destination of a packet received from the LAN or a mobile
station. If a mobile station corresponding to the destination
exists, the base station controller sends a packet reception

10 notification to all RACHs controlled 'by the base station
managing the RACH acquired by the mobile station, then
transfers the packet to the RACH corresponding to the mobile
station stored in the conversion table. If the mobile station
receives the packet reception notification while_shifting.from-

15 one channel to another, it returns to the shift source RACH and
receives the transferred packet. | )

In the radio packet data communication system, the base
station controller and the base station combine predetermined
TCHs to form a high-speed RACH and control the RACH in the same
20 base station.

| In the radio packet data communication system, the base
station controller and the base station manage and control a
plurality of integrated RACHs different iﬁ speed and divide and

integrate the RACHs and control them.

25 In the radio packet data communication system, the base

station controller reconstructs a data packet from segments
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notification, and that the base station controller conprises nmeans for
transmtting the packet on the RACH corresponding to the nobile station
nunber of the nobile station stored in the conversion tabl e after
sending -the packet incomng 5 notification. According to a

t hi:rteenth aspect of the invention, there is provided a radio data

transm ssion systemconprising a plurality of base stations, a plurality of

mobi e statd Oﬁ}'\?ﬁ] £S04 B ﬁ%e%&%&bgﬁgcge}%c{n?' &%Eféﬁ@g'ﬂa“fd}ﬂs am&ﬂi‘ﬁﬂglu;loan

configurati ereln ra I'0 channe ween eac ase station a

plurality ofniibidfed MitD AU HebIds 2 Gsulaaic@ﬁhgr ahuaypaékég*ﬁo a

wherein each of the base stations uses a plurality of

charact eri zgsbi Te idtalt i€ Ecghﬂrh.ﬁgbﬁﬁé ﬁﬂ@égﬁaﬁe@rmcrhq:ﬁ@s Qeginéhtgn and

control |l er have neans for handl'ing al I~ or some of TCHs previoudly
speci fi ed idigtrisites Ao TN aakdngAGH &hd Qﬁﬁégﬁhtéam&cﬁéﬁ' ng

~to a fourteenth aspect of the invention, there I's provided a radio data
transns ssi otravysfern conpri si ng

In the radio packet data communication system, if the
base station contrdller does not receive a néw segment for a
predetermined time before receiving a segment to which an end
flag is added, it places the RACH in the unassigned state and

10 releases the use right of the RACH. The base station
controller holds segments received from the.mobile station for
a predetermined time. | _

In the radio packet data communication system, the base

station controller does not assign a telephone call to at least -
15 one of all TCHs in each radio zone.

In the radio packet data communication system, an RACH
having lower channel use efficiency than other RACHs managed by
one base station has a high possibility of interfering with
RACH of anothet base station, and use of that RACH as RACH is

20 stopped.

BRIEF DESCRIPTION OF THE DRAWINGS
The above and other objects and features of the present
- invention will be more apparent from the following description

taken in conjunction with the accompanying drawings.
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a plurality of base-stations, a plurality of nobile statitons, 20 and a
base station controller and having a channel configuration wherein
radi o channel s between each base station and a plurality of nobile stations
consist of a CCH and a plurality of TCHs wherein each of the base stations
uses a plurality of TCHs as RACHs, characterized in that each of the 25
base stations and the base station controller conprise neans for handling

any desired TCHs a Qﬂﬁf'ntegn ted RACHLaR4: - c ng%h{ , ang f
or~dividing a partSFolr a% 3’f tl%e |ntegra?fé]%rEA&i ncgi a%%%d' a |e?‘3: o] RA%HS
for operatiQhvéiih dhfDSethpl@nagi ng a plurality of RACHs different in
speed. According to a fifteenth aspect of the invention, there 5 S
provi ded a radio daguiran2nissi &N sTheh@PiCONPIAGHdl S£P/IRAEE | t¥nLlnbiSE

stations, a plurality of nobile stations, and
control in a conventional example;
5 Figure 3 is a schematic drawing of a radio
communication system in the invention;
Figure 4 is a carrier configuration diagram to use a
TDMA system for a radio line between base and mobile stations;
Figure 5 is a flowchart showing one embodiment of call
10 setting;
Figure 6 is_a diagram showing one embodiment of the
RACH state transition;
Figure 7 is a sequence chart showing one embodiment of
access right acquisition on an RACH between mobiie énd base -
15 stations; |
Figure 8 is a sequence chart showing the channel shift
timing of moﬁile stations;
Figure 9 is a flowchart showing the channel shift of
mobile stations;
20 .Figure 10 is a block diagram showing ohe embodiment of
the configuration of a mobile station;
Figure 11 is a diagram showing one embodiment of a
channel shift in the invention; .
Figure 12 is a flowchart of calculating £he channel

25 shift probability in the mobile station;
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a base station controller and having a channel configurafion wherein radio
channel s between each base station and a plurality of nobile stations
consist of a CCH and a plurality 10 of TCHs wherein each of the base
stations uses a plurality of TCHs as RACHs, characterized by neans for
assenbl i ng segnents received on different RACHs into a packet. Accordihg to
a sixteenth aspect of the invention, there is provided a radi o data
transm ssi on systerpg | 54 I j b t] .

Bl aral 1y of mubi & € SRS ohb Fay e HPHad e NRE51E' LfSeadnting
channel confjigu Ekg ica "ol a Qﬁ&"“?ﬂ?bfé‘cgtg% &nS t Al nd
a plurali t;}é}ﬁ %% I %pgﬁg%?lons %%{r:]@?él? (??@fCCH and a plural |it§/1 o’?&ﬂ'%é—]lgé

wher ei n ea%ﬂﬁs%&@ﬁ?é%@@&aﬁ% eoRktwoallely iaf tRB inYEhtisn SNEHR.

characterized by nmeans, if the base station controller does not receive a
packet W t diadirdii esleseing neite t enifodimart RACHHe RACH et F@ms 1 €164 astLbe;
having the use right of the RACH, for releasing the use right of the RACH,
means §or hol di ng fRigurerpticieran fhslvé¢hamrt sagiang Sonecenbodihert dHean

RACH management system in the base station controller;
Figure 15 is a flowchart showing one embodiment of a
mobile station channel shift method in a mobile station;
Figure 16 is a flowchart showing one embodiment of a
10 channel shift method;
Figure 17 is a flowchart showing one ‘embodiment of a
channel assignment system in the base station controller;
Figure 18 is an illustration showing one embodiment of
a segment construction method in a mobile station; |
15 Figuie 19 is a sequence chart showing one embodimen£ of
a line contention method; i
Figure 20 is a block diagram showing one embodiment of
the configuration of the base station controller and is a table
showing one example of entries of a conversion table registered
20 in the base station controller;
Figure 21 is a flowchart showing one embodiment of a
conversion table management method in the base station
. controller;
Figure 22 is a flowchart showing one embo&iment-of a

25 packet incoming process in the base station controller;
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.25 nmobil e station by the time the RACH is rel eased, neans for storing
segnents that cannot be transmtted on the RACH by the - 13 - nobi | e
station, and neans, when the nobile station again sends the remaining
segnents, for assenbling the held segnents and newly received segnents into
a packet. According to a seventeenth aspect of the invention, 5 there is
provided a radio data transm ssion systemconprising a plurality of base

havi ng 5 channel - cART R 267 ohEwRletPRCRaRRD SHREME 1 %@5%&%@%%9 pafea™
! 1YL af 7 ot | _ (TSR EReR b
ol uralty Qe heoi s BRteds A O EPARERE T L L a1y of

TCHs as RACHs, char lg,;é tz‘ﬁg 14 4 halquhiete ScRAHE 3bbiveh RAGTEe2LEaRRERA! e

in a radi o zone, eac
and the base station controller showing one embodiment of a

5 packet incoming system;
Figure 25 is an RACH state transition diagram when a
TDMA system is used as a radio acéess system;
Figure 26 is a flowchart showing one embodiment of RACH
. management in the base station controller;

10 Figure 27 is a diagram showing one embodiment of the
RACH state transmision when the TDMA system is used as a radio
access system; |

Figure 28 is a f;owchart showing one embodiment of RACH
management in the base station controller; o
15 Figﬁre 29 is.a flowchart showing,ope embodiment bf a
packet assembling method in the base station controller;
Figure 30 is a block diagram showing one embodiment of
the configuration of the base station controller;
Figure 31 is a flowchart showing one embodiment of a

20 packet assembling method in the base station controller;

Figure 32 is a flowchart showing one embodiment of a
channel assignment method;

Figure 33 is a block diagram showing one-embodiment of
the configuration of the base station control;er; And

25 Figure 34 is a flowchart showing one embodiment of

deleting an RACH causing interference.
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base stations or the base station controller conprises neans for providing
TCHs inhibited from being assigned to tel ephone 15 calls and neans for
determining the nunber of channels inhibited from being assigned to

tel ephone calls in response to the nunber of nobile stations issuing an
RACH use request. According to an eighteenth aspect of the invention, there
Is provided a radio data transm ssion system conprising 20 a plurality

of base stati ons. panph k! hkacfpiBik! Ge Stk SHEreRlEn HASR kRS O"
S

controller and h

between each base $ig¢d.a A0 dy A Al e Lo iBhp) fy APk HGaSOBREEE Ghe®

CCH and a plurality erern each o stati ons uses a

plurality T rig&ds s for measuring
é&m § f@ﬁ?ﬁgﬂgﬁ@dimé%f tEEUinPnEEGAS

channel use e ency o RACH managed by one - 14
Embodiment 1:

5 _ Figure 3 is an illustration showing one embodiment of
a radio commﬁnication system for executing communication
between base stations and mobile stations in the invention.
Figure 4 is a diagram showing one embodiment showing __the
carrier configuration to use a TDMA (time division multiple

10 access) system for a radio line between base and mobile
stations in the invention. Figure 5 is a flowchart showing one
embodiment of call setting in the invention.

A base station controller is .connected to base
stations, each of which forms a radio zone for provid;hg TCHs

15 for mobile stations. The base stations and Fhe_base station
controller always control TCHs unused for teiephoné calls as
RACHs . From a mobile station, an RACH use request is
transmitted to the base station over a control channel on the
radio channel. The base station transfers the RACH use request

20 to the base.station controller. Upon reception of the RACH use
request at step S0114, the base station controller determines
whether or not RACHs controlled by the base station exist at
step S0115. If they exist, the base statién controller selects
one of the RACHs and assigns it to the mobile station at step

25 S0116. If no RACHs are controlled by the base station, a call

loss results.
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base station, nmeans for selecting an RACH having | ow channel use efficiency
based on the measured channel use efficiency of each RACH and neans for
del eting the selected RACH fromthe RACH group. 5 In the radio
packet data-conmunication system the base station and the base station
controller control all radio and wire |ines unassigned to tel ephone calls
as RACHs and when a tel ephone call occurs, select a channel from anong the

" the radio packelt GAIFBbIMALREITBrEEsaPRiFS, Rl Bo8: SEABR%E: fPRe 2base
2hoLt o0, CoRhi Shhsho el 1 g Tui S loun NSl Qe i e pate
oLher FACEsReLbckiat!y ool MhabALE i Ul Yo 'Rntld o3 BRI
detachrent b4 O Gl AL o B lugk 45 WA B0 SheEELR
notifies iBSREPBIIQP. Upon reception of the TCH use request at step
S0101, the base station controller determines whether or not
TCHs unused for a telephone call exist iﬁ the:TCHs managed by
the base station at step S0102. If there are TCHs that can be
assigned to the mobile station, the TCHs are operated as RACHs.

10 Then,. the controller selects one of the RACHs at step A0104,
releases the RACH at step A0105, and assigns it to the mobile
station at step S0106. A call connection process for line
switching of the TCH assigned from the base station controller
is executed fqr line setting at step S0107 and talking.is

15 started at step S0108. When the.talking ends at step 30109,
the base station controller performs a call end process on the
wire side at step S0110, releases the radio TCH at step S0111,
sets the TCH to an RACH at step S0112, and starts control of
the TCH as an RACH at step S0113.

20 .However, in the steps executed by the base station
controller, TCH selection, assignment, and release (steps
s0101, S0102, S0104, S0105, s0106, S0112, and a part of S0113)
may be performed in the base station. '

In this method, all TCHs managed in the bage stations

25 or the base station controller can be used as RACHs at the

normal time and only when a telephone call occurs, one of the
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cont ai ni ng anot her RACH sequence to which a shift can be nade 20
periodically or at the state transition time on the down |ink of RACH and
each nobile station transmtting ho packet starts a channel shift process
upon reception of the information. In the radi o packet data conmunication
system whether channel shift is continued or postponed is determ ned based
on 25 the shift probability calculated in the channel shift - 15 -

i 1 procaSe |Wefhe hactite pBBele i BEie 2t of SHerfoudats T
{1 SPOne i o fﬁ%ﬁm 55 LSS once, operation of the
TCH as Gﬁ?ﬁﬁgﬁﬂ%ﬂ?“b and information is sent to the nobile station
acquiring the
Figure 6 is a diagram showing one embodiment of the
5 RACH state transition in the invention. Figure 7 is a sequence
chart showing one embodiment of access right acquisition on an
RACH between mobile and base stations.
A mobile station sends an RACH use request on an up CCH
at 0201. When receiving the RACH use request, the base station
10 selects one of RACHs and notifies the mobile station of the
number of the selected RACH at 0202. The mobile station shifts
to the RACH selected by the base station and receives channel
information sent from the base station on the RACH at 0203.
The channel information represents the channel stéte'of’the:
15 RACH by a message. The channel state is an unaséighed,
occupied, departure, inhibition, or idle state. 'Whén an RACH
is in the unassigned state, mobile stations sending a segment
on the RACH do not exist and every mobile station acquiring the
RACH can send a packet. The occupied state is a state in which
20 a mobile station is sending a packet on the RACH and other
mobile stations than the mobile station are inhibited from
transmitting a packet. The departure state is a state in which
all mobile stations acquiring the-RACH for use for a telephone
call are prompted to make a channel shift. The.inhibition.

25 state is a state in which all mobile stations acquiring the
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for pronpting the nobile station to shift fromthe RACH to anot her
according to the shift channel sequence. The base 10 station controller
changes registration of the nobile station registered as acquisition of the
RACH. In the radi o packet data conmuni cation system the base station or

t he ‘base station controller specifies so as to cyclically shift the shift
channel sequence notified on the 15 down |ine of each RACH nanaged by the

base st at i gy I iAdi% o Hilln Ui R+SABTHEA1O0aTYS! O

station wai tl ng or sendi ng a packet rom one O anot

once conpl gtelay %&H%{‘Q\rﬁ'ﬂ:ﬁ hehe HAdH Ghpaing asgence, the probabili ty

calculated 1n the cyclic 20 probability cal cul ation section in the nobile

station is conpar egjnén h ddwotiiesdtp! dewat UetReeVchrshk1St @dd N #d1e an
nobi |l e station, thereby determ ning whether or not the channel shift is to

be conti nugmha¥siyrPestats Ehem atied PAcEBredlabhafABTL nFRrn@it itys! Ofhe t he
25 cyclic probability calculation section has a cyclic probablllty
5 mobile station sends a segment consisting of synchronization
bits and the identification code of the'mobile station to the
base station on the TCH if the radio access system is TDMA.
.The base station receives the segment normally, sets the
channel state to the occupied state, and notifies the mobile

10 station of channel information with the identification code of
the mobile station on the down link channel, thereby granting
permission of access to the TCH to the mobile.station.

According to the method, if.anothér'mobile station uses
the RACH specified by the base station, one mobile station -

15 having a transmission packet can omit the process of shiffing
to CCH and receiving assignment of another RACH from the base
station and can autonomously shift from one RACH £o another and
detect an unassigned RACH for sending a packet.

Embodiment 3:

20 _ Figure 8 is a chart showing one embodiment of the
channel shift timing of mobile stations in the invention.
Figure 9 is a flowchart showing one embodiment of the channel
transition of mobile stations in the invention.

On each RACH controlled .by a base stafioﬁ; a message

25 indicating the channel state of the RACH is sent. The mobile

station acquiring the RACH receives the message at step S0301
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cal cul ation algorithmfor changing the cal cul ated probability - 16 - I n
response to the nunber of tinmes the shift channel sequence has been cycl ed,
and the nobile station determ nes whether or not the channel shift is to be
continued or stopped based on the probability calculated by the algorithm
when the nobile 5 station has once cycled the shift channel sequence. In
the radi o packet data comruni cation system if the base station controller

e opor at T REn ERHE SOl AT oL S OhH AT (g WPPafie Bl L8 chibPhg AT

di f ferent J,pes%&;@én {;aetﬁéq#ﬁaﬁﬁéigg%dtb? didhlef ?ﬁeor@étlii’éﬁx?eft 468Sis an

previously ‘existing in the radio zone is assigned t hat ‘nobi e station.

In the radighpegkfiedadtatd MmNy 7B8bi28 SYSEE6h HAGIMG SBHY Rty 8khA8 the
waiting for sending a packet recogni zes that an :

first segment. When receiving the segment normally, the base

5 station sets the channel state to an occupied state and sends
a message with a code representing the occupied state, the
number of the mobile station sending the normally received
segment, and a shift RACH sequence as a channel state
notification message. If the mobile station receifing the

10 message 1is the segment sending mobile station, the mobile
station can acquire- the access right to the RACH. Of the
mobile stations other than that mobile station, a mobile
station having send data shifts from one RACH to another based
on the shift RACH sequence contained in the message at steé.

15 S0303 with reception of the message as a]triggef at step S0302."

According to the method, while the state of the
acquired RACH does not change, the mobile station can know the
state of the RACH periodically, and at the RACH state change
timing, can know the next transition state of the RACH; if a

20 shift is made from another RACH, the shift'destination RACﬁ can
also be known from a shift destination RACH notificafion given
periodically, or if another mobile station'acquires the use
right, immediately the shift destination RACH can be known.
Therefore, the mobile station having a trgnsmissioﬁ packet can

25 immediately enter the RACH shift process in response to the

RACH state.
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up link is unassigned according to the channel information from15 the
base station or the base station controller on the down |ink of the RACH
acquired by the nobile station, it sends the first segnent containing a
synchroni zation bit on the up Iink of the RACH, If the segnent is
notemal Iy received and up synchronization is set, the nobile station can
acquire the RACH 20 and then sends segnents consecutively on the RACH
The base s ' ol | er assenbl es the segnents sent fromthe nobile
station in?%ﬁ%é%%gﬁﬂg %ind sends the packet to the LAN. In the radi o packet

data communi Cationpiég&@“fhot B8 RaBfock AiLGr&RNSEONLLG SIRESerbSAINEHE! OF

table to manage the correspondence anbng the termnal i1dentifiers of

the nobi | e 1$ALbARE gaTaLibhne £ F\GEb1 1 & tada¥r fincEheOint 8t BORYS Figfifk-d he
- 17 - identifiers of the nobile stations on the LAN, and changes the -
11 is a diagram showing one embodiment of a channel shift in
5 the invention. Figure 12 is a flowchart showing one embodiment
of calculating the channel shift probabilitf in the mobile
station in the invention.

When a mobile station havin§ send data detects the
state of the acquired RACH being the occupied state based on

10 the channel information from a base étation, it calculates the
shift probability Pa by a probability calculation section of
the mobile station at step S0401 and compares the probability
Pa with a threshold value stored in a storage section of_the
mobilé station at step S0402. If Pa is greater than'ﬁhéz

15. threshold value, the mobile station enters an RACH shift
process, If Pa is less than the threshold valué,-ﬁhe mobilé
station waits for postponement time Tl stored in the storage
section, then again receives notification information provided
from the base station and checks the channel information

20 contained in the information.

According to the method, the mobile station starts the
channel shift process at the channel shift timing according to
the probability calculated for each mobile station and the
channel shift timings of mobile stations chahge, thus not all

25 mobile stations enter the RACH shift process at the timing of

receiving a packet transmission disable notification or shift
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conversion table according to the route of the packet recei ved when each
nmobi |l e station nmakes &n RACH use request or makes a channel shift. 5

In the radi o packet data comuni cation system the base station controller
searches the conversion table based on the destination of a packet received
fromthe LAN or a nobile station. If a nobile station corresponding to the
destination exists, the base station controller sends a packet reception 10

noti f1 cat! Gag ralls RACHRGRNUAGH LELYI SR DERE S'ehld ORJBYRD! Nokd oY CH

acquired by the mobile stafion, then transfers the packet to the

correspondicigtieddih® Wik @athabitABrshe’ €Hel BahBet £ANME 6FOPhé aAke RACH e
nobi |l e station recei'ves the packet reception notification while shifting

from15 eam Gearediuded argitticing Ul Whithddl e Sfficsendye RACH and
receives the transferred packet. In the radi o packet data conmiunication

system theEmbaaddnendl i5an controll er and the base station conbine =
predeterm ned TCHs to forma high-speed RACH and control the RACH in the
sane s Figure 13 is a table (Table 1) showing one embodiment
representing the correspondence between RACH and mobile station
numbers registered in the base station controller in ﬁhe
invention and a diagram showing one embodiment of the RACH
transition state in the invention. Figure 14 is a flowchart
10 showing one embodiment of an RACH:manaQement system in the base
station controller in the.invention.

A base station or the base station controller
determinés shift destination RACHs cyclically for the RACHs
managed by the base station, for example, aé a SHEEE

15 desfination RACH sequence of RACH1 -> RACH2 -> RACH3 -> RACHI
if the base station manages three RACHSs. _ )

As the shift destination RACH sequénce, all RACHs can
‘be cycled regularly in such a manner that one cyclic sequence
is made of two cycles such as RACH1 -> RACH2 -> RACH3 -> RACH1

éo -> RACH2 ~-> RACH3 -~> RACH1l or that a cyclic ‘sequence is made
while a return is made to the shift source RACH altérnately
such as RACH1 -> RACH2 -> RACH1l -> RACH3 -> RACHl, or some of
the RACHs are used to make a regularly cyélic sequence such as
RACH1 -> RACH2 -> RACHI. |

25 When a mobile station originates a telephone call in

the radio zone formed by the base station, the base station
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20 base station. In the radi o packet data comruni cati on system the base
station controller and.the base station nanage and control a plurality of

integrated RACHs different in speed and divide and integrate the RACHs and
control them 25 In the radi o packet data conmunication system
the base station controller reconstructs a data packet from segnents - 18 -
transferred consecutively fromdifferent TCHs maki ng up an integrated RACH,

di sassenbd! e ol led AN A BITKBL1H2 A EADFL B L AR AGLAFEU LA e

i ntegrated I'nto segnments, I stributes emtot I ng up
the int egra&@dsgggs‘dlroﬁ déﬁé‘fﬁiﬁ‘és Lhelthex a61.1‘:QnB%‘-"I‘.l‘t?l*léja{:ﬁat can be

comuni cation s I f the base station controller does not receive a new
segment foragsigned to the mobile station exist in the base station at
step S0102, and selects an available TCH at step S0104. If Athe
S TCH is operated as an RACH, the base station controller deletes
the RACH operated in the TCH to be allocated to the mobile'
station from the shift destination RACH sequence and creates a
new shift destination RACH sequence at step S0501.

That is, assuming that as in the example, the base

10 station manages three TCHs, operates all TCHs as RACHs,
notifies the shift_ destination RACH sequence as 1, 2, 3, and
assigns TCH-3 (RACH-3) to the mobile station for the telephbne
call, a new created shift destination RACH sequence becomes 1,
2. The shift destination RACH sequence from which TCH-3

15 assigned to the mobile station is deleted is nqtified_ as the
new shift destination RACH sequence on all RACHs managed by the
base station (in the example, RACH-1, RACH-Z, and RACH-3) at
step S0502. However, the shift destination RACH sequence is
added to a message to the effect that the channel information

20 is changed to a departure state on RACH-3.

The base.station controller holds a conversion table
indicating the correspondence between the RACH number of the
identification number of the RACH acqﬁired by the mobile
station and the mobile station number, and rewrités the RACH

25 number corresponding to the mobile station number of the mobile

station acquiring the RACH deleted from the shift destination
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predeterm ned tine before receiving a ségnent to which an end flag is

added,

use right of the RACH. The base station controller holds segnents

received fromthe nobile station for a predeterm ned tine.

packet data communication system the base station controller does not
assign a tel ephone call to at |east 15 one of all TCHs in each radio

zone. In %gg

channel

above and @t lage

AeRRek8bcaahd

In the radio

It places the RACH in the unassigned state and 10 rel eases the

EBULH & a1 Pt VS €1 Ra BloRAGT R Adffer uer

d 0
use é{?i?iency t han otﬁgr RACHs managed by one base station has a

hi gh possihi Iddap @fosio.er fidthery WheR Phe mobidld Yt ditich Wrild A ller
of that RACH as "RACH is 20 st opped. BRI EF DESCRI PTI ON OF THE DRAW N

apparent fromthe follow ng description taken in conjunction with the
acconpanyigt@plrspui 1gs. setd 9the TCH used by the mobile station for the

5

10

.15

20

25

talking to RACH to operate the TCH as RACH at step S0112, édds
the RACH to the shift destination RACH sequence at step S0504,
and notifies the shift destination RACH sequence on all RACHs
operated by the base station at step S0505.

According to the methéd, a TCH used for an RACH cén be
assigned to a telephoné call and the mobile station using the
RACH can be shifted to another RACH, so that the channel use
efficiency of the TCHs managed by the base.station can be

enhanced. In addition, if a shift destination channel among

RACHs operated in a single base station is, specified in a

cyclic sequence and a telephone call is assigned to a TCH used
for an RACH, the mobile station acquiring the "RACH can
autonomously shift to the shift destination RACH notified from
the base station for transmitting and receiving a packet.
Further, when the mobile station makes a channel shift, if it
cannot receive the RACH, the mobile station can also shift to
the next RACH in the cyclic sequence for trying packet
transmission.
Embodiment 6:

Figure 15 is a flowchart showing one embodimént of a
mobile station channel shift method in a mobile station in the

invention.
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Figure 1 is a flowhart of TCH assignnent in a conventional exanple; Figure
2 is a schematic diagram of RACH contention control in a conventional
exanple; 5 Figure 3 is a .-schematic drawing of a radio
comuni cation systemin the invention; Figure 4 is a carrier configuration
diagramto use a TDVA systemfor a radio |ine between base and nobile
stations; Figure 5 is a flowhart show ng one enbodi nent of call 10

Cransi t] on: “Fi gur e Wt 4 A80ETe 06k R R AR Rl oot P RGP Sor o bR

right acquigydgon 4t 2R NI CRReTRRY €od"dnBRSeLl8 pSERLLO"San be
transmitted on the acguired RACH at step 80602.. If it cannot
be transmitted on the RACH (No at step S0602), a channel shift

5 process is executed at step S0603 according to the cyclic
sequence notified from the corresponding base station. After
the channel shift, again whether or not the packet can be
transmitted using the shift destination RACH is determined at
step S0604.

10 If the packet cannot be transmitted (No at step S0604),
whether or not the cyclic sequence notified from the base
station has been once cycled is determined at step S0605. 1If
it is not once cycled (No at step S0605), again the channel
shift process is eﬁecuted at step S0603. If the cyclid

15 sequence has been once cycled (Yes at step S0605), whethei or
not channel shift is immediately again repeated is determined
at step 50606. To make this determination, for example, random
numbers are generated, probability' Pb is calculated, and
whether or not it exceeds a threshold value is determined.

20 Channel shift is immediately executed at probability Pb (Yes at
step S0606) or is delayed only for predetermined time Tb at
probability 1-Pb (No at step S0606). While the shift is
postponed, the mobile station waits for pécket transmission on
the first acquired RACH. The threshold value may'bé changed in

25 response to the state of each mobile station.
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Figure 8 is a sequence chart show ng the channel shift timng of nobile
stations; Figure 9 is a flowhart show ng the channel shift of nobile
stations; 20 Figure 10 is a block diagram showi ng ohe enbodi nent
of the configuration of a nobile station; Figure 11 is a diagram show ng
one enbodi nent of a channel shift in the I nvention; Figure 12 is a

fl owmchart of cal culating the channel shift probability in the nDbiIe
station; - 20 - ow olpT-N SdLrde
t hre correSpondenceABetmeexﬁiwéiﬂgﬁ%aﬁ% Cghstéggén n ers red?ster |n a

P
controller is the first RACH at which the mobile station starts
channel shift, the time acquiring the shift start channel by

5 the mobile station is prolonged, thereby raising the call
incoming success possibilitj and decreasing the probability
that mobile stations will execute an RACH shift at the same °
time. Thus, the probability that they will send a segment at
the same timing on the shift destination RACH is also
‘10 decreased, reducing the segment collision probability,
resulting in an increase in the channel use efficiency.
Embodiment 7:
Figure 16 is a flowchart showing one embodiment of a
channel shift method in the invention. When a mobile statibﬁ
15 attempting to fransmit a packet cannot transmit it and exeéﬁtes
a channel shift according to the cyclic sequence notifiéd from
the corresponding base station and then once cycles the cyclic
sequence, the probability for immediately executing channel
shift and the postponement time when the shift is postponed are
-20 changed in response to the number of times the cyclic sequence
has been cycled. For example, when the cyclic sequence has
been once cycled (Yes at step S0705), the number of times the
cyclic sequende has been cycled is incremented by one at step
S0706 and the shift probability is changed from thé resulting
25 number of times at step S0707. Then, whether or not the shift

is immediately continued is determined at step S§0708 by using
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5 Figure 14 is a flowhart show ng one enbodi ment of an RACH
managenment systemin the base station controller; Figure 15 is a flowchart
showi ng one embodi ment of a mobile station channel shift nethod in a nmobile
station; Figure 16 is a flowhart showi ng one enbodi nent of a 10 channel
shift method; Figure 17 is a flowchart show ng one embodi ment of a channel
assi gnment systemin the base station controller Figure 18 is an

bl o' ot A SRYEE s2RBBI0E el B FHRHRAAIT L1t Shdrehetngt °
nbod f I

ghg\cl)m hgeg:r:ﬁﬁ]e“rgodi'%gnﬁggg ee%éggsggt : ﬁ tré%ug%%%el b%a@e@és ;{(igjrl]ég(r)n roT'I er

and 1s a s '

Fogi Ster e OOl Cife V€ B et b nthp@:08 faL8"chE kPl Le

showi ng ong, Ao i Bleft SPEVED saensééalgomagsﬁ&nthae&ﬂaﬂnén khegbase

station
5 is postponed for the postponement time at step S0711. While

the channel shift is postponed, the mobile station waits for
packet transmission on the first acquired RACH.

Accprding to the method, since registration of mobile
stations managed by the base station or the base station

10 controller is the first RACH at which the mobile station starté
channel shift, the time acquiring the shift start channel by
fhe mobile station is prolonged, thereby raising the call
incoming success pqssibility'and;decreasing'unnecessarytéhannel

~ shift of the mobile stations.

15 Embodiment 8:

Figure 17 is a flowchart showing one embodiment of a
channel assignment system in the base station controller in the
invention. For example, assume that a base étation manages
three RACHs #1, #2, and #3 and that the base station controller

20 sets the assignment order of RACHs to ﬁobile stations as #1
followed by #2 followed by #3 followed by #1. The base station
controller receives an RACH use request from a mobile station
at step S0801. If the base station contrdller assigned RACH#2
in the preceding request, it selects RACH#3 followiﬁg RACH#2 at

25 step S0802 and notifies the requesting mobile station of use of

RACH#3 at step S0803. When receiving another RACH use request
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controller; Figure 22 is a flowhart showi ng one enbodi nent of a 25

packet incom ng process in the base station controller; - 21 - Fi gure 23
is a flowhart showi ng one enbodi nent of a packet incom ng process in a
nobil e station; Figure 24 is a sequence chart between nobile stations and

t he base station controller show ng one enbodi rent of a 5 packet incom ng
system Figure 25 is an RACH state transition diagram when a TDVA systemi s

used as a r.adi 0 access_syste F| ure 26 is.,a flowhar homnn
erbod ment ToPMRRRPRARE SRR e o 3tk | bRSEortefidh Shptioller

Figure 27 is_a di agr ow ng one enbodlnent of the RACH state transnision
when the TBRR §?§tgﬁ?$gﬁUsed as a-radio

According to the method, since the RACH assigned from

the base station to the mobile station at the RACH use time

5 véries from one mobile station to another, the mobile stations
can be distributed to all RACHs managed by the base station and
the number of mobile stations contending with each other on the
same RACH can be decreased, shortening the wait time for
sending.a packet.

10 Embodiment 9:

Figure 18 is an illustration showing one_embodimeﬁt of

a segment construction method in a mobile station in the
invention. Figuré 19 is a sequence chart showing one
embodiment of a line contention method in the invention.

15 Figure 18 shows an example in which a packet contaihing
IP header 0901, TCP header 0902, and user data 0903 sent to a
LAN is divided in a size that can be sent by TDMA in a radio
zone. Each division to which an identification code 0906 for
identifying the division order, etc., is added is called a

20 segment. A synchronization bit 0904 for synchfonizing up link
of RACH and a mobile station number 0905 for identifying a
mobile station also make up a segment, which 0907 is created in
the mobile station at the packet transmission t:.me. The
segment 0907 made up of the synchronization bits and the mobile

25 station number is first transmitted before packet transmission

and therefore is called the first segment, which is followed by
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access system Figure 28 is a flowhart show ng one enbodi nent of RACH
managenent in the base station controller; 15 Figure 29 is a

fl omchart showi ng one enbodi nent of a packet assenbling nethod in the base
station controller; Figure 30 is a block di agram showi ng one enbodi nent of
the configuration of the base station controller; Figure 31 is a flowhart
showi ng one enbodi nent of a 20 packet assenbling nmethod in the base

Stati on CONO! Ibioodd OLEmddd SoBghl OuChart SO NG LTI OLnd

channel assignne igur s a ow ng one

enbOdinEnt-égad%ﬁéﬁéﬁé#%%%ﬁgéon of the base station controller; and 25

Figure 34 is a oW ng one enbodi ment of deleting an RACH causing
ynterference. - 22 Next, the packet transmission operation will be

discussed. Assume that mobile station #2 uses one RACH to
5 transmit a packet in Figure 19. First, the mobile station #2
transmits the.first segment containing the synchronization bits
and the mobile station number for identifying the mobile
station #2 to a base station at 0911.
The base station, which normally receives the first
10 segment, synchronizes up RACH between the mobile station and
the base statioﬁ, and determines that the use right of the RACH
is granted to the mobile station #2. Then, the base staﬁion
uses the down 1link of RACH attendant control channel
corresponding to the RACH to notify, with use right settihg a£
15 0912, the mobile station #2 that the mobile station #2 is
granted the use right of the RACH and the mobile stations
acquiring the RACH other than the mobile station #2 (mobile
stations #1 and #3) that the mobile stations #1 and #3 are
disabled from transmiﬁting a packet, and transmits the first
20 packet to the base station controller at 0913.

The mobile station #2 recognizes that the use right of
the RACH is granted, and transmits the second and later
segments in which the packet information is set to the base
station, which then transmits the received segments.to the base

25 station controller. When the base station receives the last

segment from the mobile station #2 at 0918, it notifies the
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Referring now to the
acconpanyi ng draw ngs, there are shown preferred enbodi nents of the

i nvention. Enbodinment 1. 5 Figure 3 is an illustration show ng
one enbodi ment of a radi o communication systemfor executing comunication
bet ween base stations and nobile stations in the invention. Figure 4 is a
di agram showi ng one enbodi nent showi ng the carrier configuration to use a

TOMA (11 ”En%;fb‘r{ilﬁ QR A drleP! #gthea&%%lu% %@@réeo.rmﬁ:ﬁ hidd' G DHEen

base and nobiTé stations 1n I nvé gure i's a fiowhart show ng

one enbodi 119 st@ldiciPld NG ifb]}t]efé"séd“‘éﬁq-{]' Qse @i?fé;d\ﬁiﬁa{ﬁ‘ {g:ﬁg’ﬁ Jer

is connected to base stations, each of which forns 0 zone

provi di ng TS mbbild WrdPbds SEqlirtg tHEerRReRCothal %%nanﬁet %ﬁ%
station controller always control“TCHs unused for telephone calls as CHs.
From a mobigh@tignit§ Dleanist ROkdh4met  86yRehts! between reception of the
S use right setting at 0912 and reception of the use right
release at 0920.

According to the method, since the segment containing
the synchronization bits is used for contention control, the
mébile station need not take up synchronization at the RACH

10 assignment time and at the shift time. Since each mobile
station can acquiie the RACH use right in units of packets that
can be sent onto the LAN, the base station controller can
assemble segments consecutively sent from the mobile station in
the reception order for reconstructing a packet that can be

15 sent to the LAN, simplifying the packet reconstruction process..

_Embodiment 10: | )

Figure 20 is a block diagram showing one embodiment of
the configuration of the base station controller 'in the
invention and also provides a table (Table 2) showing one

20  embodiment of entries of a conversion table registered in the
base station controller in the invention. Figure 21 is a
flbwchart showing one embodiment of a conversion table
management method in the base station controller in the
invention. |

25 Move management of mobile stations for transmitting

and receiving a packet between the mobile stations and a LAN
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transmtted to the base station over a control channel on the radio
channel . The base station transfers the RACH use request 20 to the base
station controller. Upon reception of the RACH use request at step S0114,
the base station controller determ nes whether or not RACHs controlled by
the base station exist at step S0115. If they exist, the base station
controller selects one of the RACHs and assigns it to the nobile station at

Step 25 N0 n |41 SOuRRCES 28 GHBOIIPCh iluiDeabaotys! Haisd otk el

| 05s results. 23 - e station transmts a use request for

a tel ephonegalio iidie H@YIUShaLIWeS AN tirARsTdded fuhdtidasR ey atigp

over a control channel on the radio channel. The base station transfers the

TCH use re@Mtiedtd id'@oPERE 13N kOBasket £EEEHOL b/ trandROPs L6 il AL
the TCH use request "at step

1007 for receiving a packet from the LAN and transmitting a

5 packet to the LAN, a base station interface function 1005 for

connecting to base stations, a segment reception/transmission

function 1004 for receiving segments via base stations from

mobile stations and transmitting segments fia base stations to

mobile stétions, a packet assembly/segmentation function 1003

10 for assembling-segments'destined for the LAN from a mobile

station into a packet and dividing a packet destined for a

mobile station from the LAN into segménts, and the conversion

table 1002 for holding informatibn for managing a move of the

mobile stations. For example, as listed in Table 2,'thé

15 conversion table 1002 sets mobile station numbérs TNs 1011 for

'uniquely identifying the mobile stations, addresse§ TAs 1012

for identifying the mobile stations in the LAN, and RACH

channel numbers CNs 1013 indicating RACHs acquired by the

mobile stations.

20 .Updating the conversion table 1002 will be discussed
with reference to Figure 21. The conversion table 1002 is
updated upon reception of an RACH use request from a mobile
station or a packet transmitted from a mobile station to the
LAN. When receiving an RACH use request from a moﬁile station

25 at step S1002, the base station controller 1001 searches the
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S0101, the base station controller determ nes whether or not TCHs unused
for a tel ephone call exist in the TCHs managed by the base station at step
S0102. If there are TCHs that can be assigned to the nobile station, the
TCHs are operated as RACHs. 10 Then, the controller selects one of the
RACHs at step A0104, releases the RACH at step A0105, and assigns it to the
nobi | e station at step S0106. A call connection process for line swtching

f the TCH t I t f
Setting at SOTHOERHGH' SARIEC (VY S\ LARERALIGY Corchrigil e fhpitBn
tal king endé%ﬂléﬁeeré%ﬂ&tiﬁg bRg cy84 kbgaeseNaLOkLEp BEODYLS a cal | end

process on e Wwre side at step S0110, eases the radio TCH at step
S0111, sets the TCHdP &R itl at FStgfe S%leeaaféa%&@ht SINPNEF&hsRi td NanTCH
as an RACH at step S0113. However, in the steps executed by

so101. S0100 R0 Be rs‘%gﬁ)?” e atid obasessutation, aodsrolasee 100ePs
, : : and a part of S0113) may be
perforged |idetéEmbres widthed .or not the mobile station TN2 is registered
in the conversion table 1002 at step 81004.' In this case,
since the mobile station TN2 is registered in the conversion
table 1002 as listed in Table 2 (Yes at step S1004), the base
station controller 1001 checks to see if the entry of the CN
10 1013 in the converéion table corresponding to the mobile
station TN2 is CN3 at step S1005. Since the CN corresponding
to the TN2 is CN2 in Table 2, the base station.contrdller 1001
changes the CN in the copversion table to CN3-at step S1007.
If an RACH use request is received from a mobile station nof
15 registered in the‘éonve;sion table, the TN and TA of the mobile
station and the CN requested by the mobile station are set in
the conversion table at step S1006.
Next, when receiving a packet destined for the LAN over
the RACH channel CN2 from the mobile station TQI at step S1008,
20 the base statioﬁ. controller 1001 compares the CN used to
transmit the packet with the CN corresponding to the mobile
station TN1 in the conversion table at step S1005. 1In the
example listed in Table 2, since the CNs do not match as a
resuit_of the comparison, the CN in the conversiéh table is
25 changed to CN2 at step S1007. The conversion table for

position management of the mobile stations is thus updated.
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‘In this nethod, all TCHs managed in the base stations 25 or the base
station controller can be used as RACHs at the normal tine and only when a
t el ephone call occurs, one of the - 24 - ~TCHs used as the RACHs can be
used as a VCH, so that the . channel use efficiency can be. increased.

Enbodi ment 2: Figure 6 is a diagram show ng one enbodi nent of the 5 RACH
state transition in the invention. Figure 7 is a sequence chart show ng

one Sbodiment of SRR, 0! SLELSR, OB B Hel VRS KebLle B0l
O e S Sl b e Vilitnad "ot bl Bied O PRUCET.
RACH at 02Qz,4 Th§,dIRP! higed 24hON¢hB! fk§dio communication system, thus
processing can be performed in the LAN without being concerned
5 with a move of the mobile stations and the baée- station
controller needs only to assemble segments consecutively sent
from a mobile station in the seéuence number into a packet that
can be sent to the LAN, simplifying the packet reconstruction
process.

10 ﬁmbodiment 11:

Figure 22 is a flowchart showing one embodiment of a
packet incoming process to a mobile station which autonomously
shifts from one RACH to another, in the base station controlleri
in the invention. Figure 23 is a flowchart showing':pné“

15 embodiment of a packet incoming process in a mobile stafioh
which autonomously shifts from one RACH to anothér_in the
invention. Figure 24 is a sequence chart between mobile
stations and the base station controller shdwing one embodiment
of a packet incoming system in the invention. -

20 ‘A process performed when the base station controller
receives a packet destined for a mobile station from the LAN
will be discussed. When the base station conﬁroller receives
é packet from the LAN at step S1101 in Figﬁre 22, it searches
the conversion table (1062 in Figure 20) contained in the base

25 station controller for information concerning the mobile

station for which the packet is destined and finds the mobile
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to the RACH sel ected by the base station and receives channel information
sent fromthe base station on the RACH at 0203. The channel information
represents the channel state of the 15 RACH by a message. = The channel
state is an unassigned, occupi ed, departure, inhibition, or idle state.
When an RACH is in the unassigned state, nobile stations sending a segnent
on the RACH do not exist and every nobi |l e station acquiring the RACH can

send a pack Qﬁﬁﬁ% e C Othed i | éﬁggtion
i s”sending a grtSagget%'on trgqﬂiéf? ﬁiﬁé %tﬁgfg?a?Pgng than t éﬁhn |l
station aren,Biki RA sldgired! éﬁé %&I@C¥€étlgﬁeaéeeﬁébuE‘il%tZat e gp a
state in which all nobil'e stations acquiring the RACH use for

tel ephone cahkear es€a€i®h €d doht I Charaplsmiftsi t - a Tf}?hd' W bi tm%naig
state is a state in which all nobile stations acquiring the -25-

notification via the base station managing the found CN to the

5 mobile station for which the packet is destined at step S1103.

Here, the packet incoming notification is sent to the base

station at 1102 in Figure 24, which then passes on the received

notification for each RACH over the down attendant control

channels of all managed RACHs at 1103-1105. For example,

10 assume that the mobile station TN2 is the packet‘destination

and is shifting from RACH channel CN2 to CN1l. After receiving

the packing incoming notification on CNl1 .at step S1111 in

Figure 23, the mobile station TN2 is shifting:from CN2 to CN1

(Yes at step S1112) and therefore stops the ehanhel shifting at

15 step S1113 and returns to CN2 of the channel shifting start
RACH at step S1114. i

After transmitting the packet incoming notification to

the base station, to wait for the packet incoming notification

transmission process from the base station to the mobile

20 stations, the channel shifting stop process of the mobile

station, and the return process of the mobile station to the

channel shifting start RACH, the base station controller starts

a timer at 1106 and waits for the timer to time out at 1107,

thereby executing a delay process for transmiéting'the packet

25 at step S1104. After the delay process, the base station

controller transmits the packet to the mobile station TN2 at
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RACH are inhibited fromemtting a radio wave. The idle state is a state in_
whi ch the RACH is being set. Wien determ ning that the channel state is an
unassi gned state fromthe received channel information, the 5 nobi | e
station sends a segnent consisting of synchronization bItS and the

i dentification code of the nobile station to the base station on the TCH if
the radi o access systen1|s TDVA. The base station receives the segnent

nor'_mal ly, sﬁ%spaz {58 fd}fnnel o at‘_& %%Uppﬁ@gc%ttat egﬁgndbgg%l fé@étide of

nobi l e 10 channel orrralonvm e’id i frcation co

the nobil e [ n sﬂ;ég S of
access to tﬁg%&] lgﬁﬁ%hg ?gfﬁgﬁ.%corﬁﬁg tso'gt e%e'i:ﬂb ﬁj\@ﬁ
anot her nohigd£,fd Pt haRbese e e ACEhaP & dd g:maﬂe Bage tﬁ}a%{éxﬁ%s 091??
nmobi |l e station 15 aving a transm ssion packet can omt the process 0
Shlftlng‘W%éaﬁéﬁEE'£6C€hé'BSsé5§tﬁEESﬁtdﬁ FMU@Jﬁyldyx}TﬁéCﬁﬁééesééﬁfon

station and can autononously shift fromone RACH to another and detect an
unassi gned g¥¥ddd ¥n HYl el VRl sigments to the mobile station over CN2
at 1111-1113.

According to the method, since move management is
executed without explicitly registering positions from mobile
stations, the traffic for registering the positions is

10 decreased. Also, since the RACHs acquired by the mobile
stations are managed with the TCH channel numbers CNs, an
incoming packet can also be transmitted on the TCH having the
corresponding CN to a mob_ile station which autonomously shif_ts |
from one RACH to another, thereby enabling a packet incomj_.ng; -

15 call. | | |

| Embodiment 12:

Figure 25 is a diagram showing one embodiment of the
RACH state transition when thé TDMA system is used as a radio
access system in the invention. Figure 26 is a flowchart

20 showing one embodiment of RACH management in the base station
controller in the invention. _

Base stations and the base station controller handle
different TCHs unused for telephone calls among predetermined
TCHs logically as one RACH. If a mobile station ha-ving a data

25 transmission request sends the first segment on each TCH and

the corresponding base station can receive it normally, the
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Enbodi nent 3: 20 Figure 8 is a chart show ng one enbodi nent of
the channel shift timng of nobile stations in the invention. Figure 9 is a
fl omchart showi ng one enbodi nent of the channel transition of nobile
stations in the invention. On each RACH controlled by a base station, a
message 25 indicating the channel state of the RACH is sent.. The nobile
station acquiring the RACH receives the nessage at step S0301 - 26 - and

o Nes HOBLYE! sfhrdoh hERCaRGeRs” Ay RN o AhEtnd Tub *BRERACHD 2P

channel the channel 'state 1's an unassi gne e, the nob
station havpg §SH& ﬂﬁbasééaﬁa b ihtar seghBits YHeA1NCeReYrlds! M8king

segnent normally, the base station sets“the channel state to an
occupi ed stgpetrpadraends enaERﬁeﬁelw betareedeatRPbasENEtARibAG occupi ed

state, the

When accepting a telephone call originated from a
5 mobile station at step S1201, if an unassigned TCH other than
the TCHs predetermined to be used for the integrated RACH,
namely, an RACH operated with one TCH does not exist, the baée'
station controller selects a TCH assigned to the mobile station
from the TCHs making up the integrated RACH at step 51202,
10 places the selected TCH in the departure state, and notifies on
a down channel at step S1204. Next, the base station
controller places the TCHs making up the integrated RACH except
the selected TCH in the inhibition state for limiting segment
sending on the integrated RACH at step S1205. Next, it'assigns'
15 the TCH to the mobile station at step S1206 and executes a call
-.connection process, and starts talking at step S$1211. The base
station and the base station controller notiff a TCH sequence
making up a new RACH on the TCHs making up the old RACH except
the TCH assigned to the teiephone call at step S1207. Next,
20 the base station controller places the TCHs making up the TCH
sequence in the unassigned state at step S1208 and operates the

new RACH at step S1209.
Next, when the telephone call ends and the base station
and the base station controller accept the call énd at step

25 S1213, the base station controller releases the TCH at step

S1214, forms a new RACH to which the released TCH is added,

- 43 -



nunber of the nobile station sending the nornally received segnent, and a

shift RACH sequence as a channel state notification nessage. If the
nobil e station receiving the 10 nmessage i s the segnent sending nobile
station, the nobile station can acquire the access right to the RACH. O

the nobile stations other than that nobile station, a nobile station having
send data shifts fronlone RACH t o anot her based on the shift RACH sequence

o et P?Sg'é{‘ éﬁ e ERg mabt I BAAg™ Oh e el R SBRRRe o D doRr
h f
the En potell rﬂfﬁﬁ f%ﬂa:d%?dff%ﬁ%;ig@%ﬁﬂe&%@ﬁoq se e
0
RAGH, { he.shi ?{‘ e Aoty (e hbtflol? =1pll  prurRitex! OF 3685 Khe: on
RACH noti f '}‘Hﬂ{dlcéa Gy Bn@ RACH] Ca! h1ghQBpkbdIRALACICPH Eonldd O A£4Y] T 6

the use right, 1medi ately the' shift desti nation RACH can
Therefpre, diifcdmilid eigiildpubd'RACH 5 tFRRdE SPd Dig Pee&@ét&ARined TCHs,

processing of segments transmitted from the high-~speed RACH can
be simplified in the base station and the base station
controller. |

Embodiment 13:

10 Figure 27 is a diagram showing one embodiment of the
RACH state transmission when the TDMA system is used as a radio
access system in the invention. Figure 28 is a flowchart
showing one embodiment of RACH management in the basg station
controller in the invention. |

15 If an unassigned TCH accompanying the telephone call
end exists at step 51302, the base station and the base station
controller judge the .number of RACHs managed by- i:he base
station at step S1302. If more than one RACH exists, the
possibility of integrating/dividing the RACHs is judged. To

20 integrate the RACHs, the mobile station side must be able to
access both of the integrated RACHs. Thus, if the radio access
system is the TDMA/TDD system, RACH on the same time slot
cannot be integrated unless the mobile stétion has a plurality
of transmitters/receivers. If the frequency switch .performance

25 of the mobile station is the time for one time slot, it is

impossible to integrate RACHs different in £frequency on
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25 i medi ately enter the RACH shift process in response to the RACH
state. - 27 - Enbodi nent 4: Figure 10 is a bl ock di agram showi ng one
enbodi ment of the configuration of a nobile station in the invention.
Figure 11 is a diagram showi ng one enbodi mrent of a channel shift in5 the
I nvention. Figure 12 is a flowhart show ng one enbodi nent of cal cul ating
the channel shift probability in the nobile station in the invention. Wen

el ng the GRARTRENS e RSt 1Peoed St nne) ol oRirhoRed hese

station, it ajates the shift probability Pa by a probability
cal cul ati on’sec ion of the nobile station at step S0401. and conpares the
probabllyty Thus, the base station controller or the base station

‘selects RACH that can be integrated/divided. based on the

5 condition on the fadio access system or the performance of the

mobile station a£ step S1302. Next, the base station checks

the channel state of the RACHs used as integration/division

candidates at step S1303. 1If both are in the unassigned state,

they are placed in the inhibition state for inhibiting access

10 right acquisition to the RACH from the mobile station at step

S1306. If both or either is in the occupied state, a wait is

made for transmission of the data being transmitted on the RACH

to end at step S1305. When both RACHs are placed in the

"inhibition state, the base station céntrollér'notifies thé_RACH

15 numbers of the RACHs to be integrated/divided on all RACHs

managed by the base station at step S1307 and changes the

intégrated.RACH channel state from the inhibition to unassigned

state for starting access right agquisition on the integrated

RACH. The mobile station transmits data on the

20 integrated/divided RACH. If a telephone call is originated,
the process of embodiment 12 described above is executed.

According to the method, a plurality of high-speed

RACHs can be formed in one base station and a high-speed RACH

can be divided into a plurality of RACHs. -Also, the

25 transmission speed of the RACH can be changed with the mobile

station performance and telephone call traffic. Thus, flexible
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Pa with a threshold value stored in a storage section of the nobile station
at step S0402. If Pa is greater than the 15 threshol d value, the nobile
station enters an RACH shift process. |If Pais less than the threshold
value, the nobile station waits for postponenent tinme Tl stored in the
stprage section, then again receives notification information provided from
t he base station and checks the channel information 20 contained in the

i nformati on, Sq‘}gt@é% altQ Epmgﬁgégeloﬁ%m@éis A h#Fethanl gga%bgyﬁaﬁane'

shift proces anne t timng according to the pr

cal cul ated f071£a6dh r’gg)l f‘o§_{@éd0n and the channel shift timngs of rmbl l e
stations change, thus not all nobi |l e stations enter the RACH shift

process at gﬁgbdiﬁgﬁﬁygg.rece|V|ng a packet transmi ssion dlsable
notification or shift - 28 -

Figure 29 is a flowchart showing one embodlment of a
5 packet assembling method in the base station controller in the
invention. Figure 30 is a block diagram showing one embodiment
of the configuration of the base station controller in the
invention.
To transmit data on an integrated RACH, a mobile
10 station transmits segments ‘over a plurality of TCHs. Ihe
transmitted segments are sent via a base station to the base .
station controller on wire lines. Even if the Eegment order is
maintained in the radio lines, it is not alwayslensured in
sending the segments to the wire lines in the base stationg
15 That is, the segment oxrder is not always maintained betweeﬁ the
base station and the base station controller. Thus, the base
station controller needs to reconstruct a packet from the
segments sent randomly on the wire lines corresponding to TCHs
making up the integrated RACH. |
20 ~Then, in the embodiment, each mobile station transmits
each segment with its order number, and the base station
controller 1401 comprises a control section 1402 for managing
which TCHs an integrated RACH is made uﬁ of, segment storage
sections 8a-8e for storing segments sent on TCH, seément order
25 number read sections %9a-9e in a one-to-one éorrespondence with

the segment storage sections 8a-8e, and a segment assembly
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destination RACH notification, and the nobile stations contending with each
other at the sane timng of the sane RACH can be reduced, enhancing the
channel use efficiency. Enbodinent 5: 5 Figure 13 is a table
(Tabl e 1) showi ng one enbodi nent representing the correspondence between
RACH and nobil e st-ati on nunbers registered in the base station controller
in the invention and a di agram show ng one enbodi nent of the RACH

transition s%c%%ﬂ arlrg .C:ﬁl&%r‘éé enf! O Rsrifetad o D acy 18 stopay

one enbodi nent managénent systemin the base station controller

in the inv {0 e n b ) Y Ntd Pl Laes
Shi 1 deot g Deghedls coTbihl@ Sctivn R ARNAIS! L [ELREHE

station, foirgiewidsions memhi ftgakh oseaiﬂélabé@ﬂeﬁe%ﬁ&éweamfrpfﬁk& >
RACH2 -> RACH3 -> RACHL if the base station nanages three RACHs. As the

shift destigwdtivhRAGEadeqUEns e scijnleACEgonat e eviiredponding | ¥edestich
a manner that one cyclic sequence
5 storage section, extracts the segment number, and passes the
segment to the segment assembly-section in the segment number
order as instructed from the control section. The segment
assembly section assembles the segments into a packet.
Alternatively, to ensure tﬁe order of segments
10 transmitted from a mobile station between a base station and
the base station controller, the base station can also once
hold the segments transmitted over TCHs, then place the
segments .on wire lines on which the segment order is ensured.
To use such a transmission system, the control'section manages
‘15 the line numbers of the lines on which the segments are
transmitted and the received segments are assembled in order,
whereby the segment storage sections and the segment number
- read sections can also be omitted.
According to the method, since a mobile station
20 transmits segments over an RACH made up of TCHs, the base
station or the baée station controller can manage the order of
segments consecutively transmitted on all the TQHs and assemble
the segments into a packet.
Embodiment 15:
25 Figure 31 is a flowchart showing one :embodiment of a

packet assembling method in the base station controller in the
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I's made of two cycles such as RACHL -> RACH2 -> RACH3 -> RACHL 20 ->
RACH2 -> RACH3 -> RACHl1 or that a cyclic sequence is nade while a return
is made to the shift source RACH alternately such as RACHL -> RACH2 ->
RACHL -> RACH3 -> RACHl, or some of the RACHs are used to nake a regularly
cyelic sequence such as RACHL -> RACH2 -> RACH1. 25 When a nobile
station originates a telephone call in the radio zone fornmed by the base

station, th fag}‘{@é@i&{.ati%- dmple §R8LESh! &f AGHEAES B8t Leh | whllicH nfﬁed

fromthe e station at step~S0101, determ nes whether or not TCHs that

can be assigngtshct DI beckbd! | fakambts | sdbke Slsdignenta 8hep
S0102, and sel ects éﬁﬁ%vailgbfe TCH at step880104. f the 5 TCH i? @

oper at ed asdpffdisat HATH hsaudaidon mover acressdehaleszbhes RACHRPeRE! ed
in the TCHto be allocated to the nobile ,
shift in a single radio zone, etc., before transmitting all
5 segments of the packet will be discussed.

When receiving the first segment of one packet from a
mobile station at step S1501, the base station controller or
base station sets a timer waiting for the next segment at step
S1502. '

10 ' If the next segmént is received before the timer times
out (Yes at step S1503), the timer is stopped at step S1504 and
whether or not all.segments of the packet have been received is
determined at step S1505. h |

If not all ségments are received (No at step 815055;'-

15 again the timer is set at step $1502. If the mobile stéfion
attempts to transmit a subsequent segment 6ver a different RACH
and the.timer times out (Né at step S1503), the base station
controller or the base station holds the segments received so
far at step S1507.

20 . After this, a wait is made for réception of the
subsequent segment on the different RACH and if the subsequent
segment is received at step S1508, again the timer is started
at step S1502,

After all segments of the packet have been,?eceived at

25 step S1505 by repeating the steps, the base station controller
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station fromthe shift destinati on RACH sequence and creates a hew shift
destination RACH sequence at step S0501. That is, assumng that as in the
exanpl e, the base 10 station manages three TCHs, operates all TCHs as
RACHs, notifies the shift destination RACH sequence as 1, 2, 3, and assigns
TCH 3 (RACH 3) to the nobile station fbr the tel ephone call, a new created
shift destination RACH sequence becones 1, 2. The shift destination RACH

sequence f 4 h cHirad | [ S
notified as the new %&ﬁtl natﬁfﬁag—}ge%ﬁgﬁlgg@n al l%é—ul?lggn%% by
the base Sh@m%eﬁmaﬁé&e iR ﬁ:aéﬁ%@"fajt ,50d RACH 3) at step

S0502. However hift destifation RACH s€quence is added to a message

to the effect that Ab%x@fi%@nel’:o' pher ntH 203.1’ IaS ﬁ&@fﬂédsttﬁtioﬁeﬁﬁ?d&ége
state on RACH 3. The base station controller holds a conversion tab

i ndi cat i ng slch®se0 radsRP RERRES ARItee ¢ ainm iBAGN Wi e tiubi e ddi gt i on
nunber of the RACH acquired by the nobile station and the nobile station
nunbers, anghovawg laesrdsie theCltadio zones can also be ensured because the
base station controller holds a part of the packet transmitted
via the move source base station.
Embodiment 16:
Figure 32 is a flowchart showing one embodiment of a
10 channel assignﬁent method in the invention. |
An example wherein a certain number of RACHs in a radio
zone afe not used for telephone calls and are reserved for data
communication will be discussed. If a given number of RACHs
are reserved, for example, in Figure 5, when a telephone call
15 originated from a mobile station is accepted at step SOlOlland
whether or not a TCH can be assigned to the mobile station is
determined at step S0102, whether or not there aﬁe RACHS more
than the given number is determined. If RACHs exist more than
the given number (Yes at step S0102), a TCH is assigned to the
20 originated telephone call at step S0104 and later steps. If
RACHs exist as many as the given number (No at step S0102), the
originated call is handled as a call loss at step S0103.
To determine the number of RACHs to be reserved in
response to the number of mobile stations using.RACHs, for
25 example, the operation shown in Figure 32 is performéd. When

a telephone call originated from a mobile station is accepted
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25 nunber corresponding to the nobile station nunber of the nobile
station acquiring the RACH deleted fromthe shift destination - 30 -

RACH sequence according to the shift destination RACH sequence at step
S0503. Further, when the nobile station ends tal king at step S0110, the
base station controller releases the TCH at step S0111, sets the TCH used
by the nobile station for the 5 talking to RACH to operate the TCH as

RACH at t i f i i t
Sop 0504 Tt Srel s1BHIS kHE Halbek i MacHE ido %%éh%%%ﬁ%ﬁc?@%&%‘??f%ﬁ%&a
operated byetdie {17 h@hisdt WE dholi B9 sPrOPond e deﬁ% %a?g CH

used for an RACH can be 10 assigned to a tel epho e ca

station usigyeg a1 dCH gan Raershiehiiad heranehhsr tﬁé%léela#aéa hfipehagpe!
use efficiency of the TCHs nanaged by the base station can
RACHs (Yes at step S1603), a TCH is assigned to the telephone
5 call at step S1604 corresponding to steps S0104 to S0108 in
Figure 5. When the call ends, the TCH is returned to the RACH
at step S1605 corresponding to steps S0109 to S0113 in Figure
5. If RACH remain not more than the number of RACHs calculated
at step S1602 (No at'step 51603), the telephone call is handled
10 as a call loss at step S1606.

According to the method, channels inhibited from being
assigned to telephone calls are provided in the radio zone
formed by a base station, whereby RACHs can always be operated '
in all or some radio zones. Thus, if a mobile statlon ‘moves

15 across the radio zones or the telephone call traffic is hlgh,
data communication can be executed. )
Embodiment 17:

Figure 33 is a block diagram showing one embodiment of

the configuration of the base station controller in the
20 . invention. Figure 34 is a flowchart showing one embodiﬁent of
deleting an RACH causing interference. |

In the embodiment, the base station controller 1401
comprises throughput measurement sectioﬂs for measuring the .
number of segments sent on each TCH, thereby meesuring the

25 throughput of the TCH, a control section 1402 for comparing the

throughput of one TCH with that of another, selecting a TCH

- 50 -



enhanced. In addition, if a shift destination channel anong RACHs operated
in a single base station is specified in a 15 cyclic sequence and a

t el ephone call is assigned to a TCH used for an RACH, the nobile station
acquiring the RACH can autononously shift to the shift destinati on RACH
notified fromthe base station for transmtting and receiving a packet.
Further, when the nobile station nakes a channel shift, if it 20 cannot

Rt b i o
e o e R e ezﬁs.e e i i
sections 8a—8e, segment order number read sections 9a-9e, and
a segment aésembly section 1403.

5 Each throughput measurement section measures the number
of segments arriving at 'the. corresponding éeément storage
section.within.predetermined time TP at step S$1701 and notifies
the control section of the number of segments at step S1703.
The control section calculates the mean value of throughput

10 transmitted in TCH units every time TP at step S1704 and finds
a difference between the mean value and each throughput at step
S1705. If the difference is greater than a threshold value
stored in the control section at step S1706, the contro.l'
section assumes that the TCH having the throughput undergoes

15 interference from another base station at step Sl707; places
the RACH using the TCH in the inhibition state at step 51708,
and measures the electric field of the TCH at step S1709., If
the control section judges that the TCH undergoes interference
at step S1710, it stops use of the TCH. If.the RACH is an

20 integrated RACH at step S1711, the contrbl section makes up the
integrated RACH of TCHs other than the TCH undergoing
interference at step S1712. If the RACH is not an integrated
RACH, the control section stops use of the TCH for the RACH for
a given time at step S1713. |

25 ' According to the method, at each base station, the

channel use efficiency of TCHs making up all RACHs managed by
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When a nobile station has a transm ssion packet at step S0601, it

determ nes whether or not the packet can be transmtted on the
acquired RACH at step S0602. If it cannot be transmtted on the RACH (No at
step S0602), a channel shift 5 process is executed at step S0603
according to the cyclic sequence notified fromthe correspondi ng base
station. After the channel shift, again whether or not the packet can be

oo U Fnehide) BEaklbh LETRAPOel! TRy SR N RS P

10 he pac
whet her or e en ti df e e i o en
seatibie YSALfoPRSENGR] gg%éa& c{éﬁaét’f‘ Rhse Shew %a?.%g.ng[e

once cycled is determned at step S IS not once cycle

step S0605)ntagdbtehbl .ChanhereFoirt!, PERECSintdrRaitedchbnibiP G990
If the cyclic 15 sequence has been once cycled (Yes at step S0605

whet her or speti€¢hednel thbutt tians fEReingchly agidial cosaimdl firome gioBined at
step S0606. To nmake this determ nation, for exanple, random nunbers are
gener gt ed, spathehi ahtlyu®b 6f the crdmtwviieysliing interference as RACH can
be stopped for reducing interference avoidance signals.
Thus, the invention produces the following effects:
All channels unused for telephone calls in a radio
communication system dentering on telephones can be used as
10 "RACHs and a plurality of line switch channels for telephone
calls can be used as one RACH to form a high-speed data
communication channel and can also be operated each as a random
access channel. Thus, the invention has the .first effect Qf.f
enabling data communication with a plurality of mobileiétéfiéné'i
15 simultaneously without transferring signals of call setfing,
etc. i
In an RACH, information concerning the RACH and
information concerning another RACH are notified. Thus, the
invention has the second effect of enabling efficient and rapid
20 RACH contention control and RACH shift in mobile stations.
Since information on RACHs to which a shift can be made
is periodically notified at the RACH occupation timing and in
the occupied state, the invention has ‘the third;effect of

enabling mobile stations to shorten the wait time for packet

25 transmission.
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whet her or not it exceeds a threshold value is determ ned. 20 Channel .
shift is imedi ately executed at probability Pb (Yes at step S0606) or is
del ayed only for predetermined time Tb at probability 1-Pb (No at step

S0606) . While the shift is postponed, the nobile station waits for packet
transm ssion on the first acquired RACH The threshold val ue may be changed
in 25 response to the state of each nobile station. - 32 - Accor di ng

to the nmethod, sin S bi| n aged t
station or the basg&sk{ﬂlq:'} oénﬁ'%%% f"%jrggl S ?f]ﬁx?ﬂéf é% 3t vi\ﬁyech %Qﬁéf
nmobi | e st at t f f
channel b égg'rtﬁr%ﬂnn Ie statﬁglt%os 1£p}{rl;(;l ongedﬁfﬂ%#eﬁ %Qlérnglfasiéén% % e ca(lt:ﬁl
| ncom ng S. RASHERUr 1t e £ T SR SHOPEOLIndalg ! NAndBD ERe
stations wi execute an at t e sane

invention has the fourth effect of reducing the number of

5 mobile stations contending with each other at the same timing
on the same RACH and enhancing the channel use efficiency.
Since a TCH used for an RACH is assigned to a telephone
call and the mobile station using the RACH can be shifted to
another RACH, the invention has the fifth effect of enhancing
10 the channel use efficiency of TCHs managed bj the base station.
Since shift destination channels among RACHs operated
in a single base station is specified in a cyclic sequence, the
invention has the sixth effect of enabling a mébile stétion.to
shift to another channel in the cyclic sequence if the mbbilé'
15 station cannot receive on one RACH when making a channel shift. '
Since registration of mobile stations managed by the
base station or the base station-éontroller is the first RACH
at which each mobiie station starts a channel shift, the time
of acquiring the shift start channel by the mobile station is
20 prolonged, . thereby increasing the possibility of success in
call incoming and decreasing the probability that mobile
stations may make a channel shift at the same time. Thus, ﬁhe
invention has the seventh effect of élso. decreasing the
probability that the mobile station may send Segménts at the
25 same timing on the shift destination RACH and decreasing the

segment collision probability.
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time. Thus, the probability that they will send a segnent at the sane
timng on the shift destination RACH is also 10 decreased, reducing the
segnent collision probability, resulting in an increase in the channel
use efficiency. Enbodinment 7: Figure 16 is a flowhart show ng one

enpodi mrent of a channel shift nmethod in the'invention. Wen a nobile
station-15 attenpting to transmt a packet cannot transmt it and

%?EE%_S;U& g base SIASE APEITEOD e Mok e PRECLRE slfiaqad by 'R "
t

E’ {:ngaqueb Brs, TR s R s B Ko ?%%B'%}é’?"ff@?m
cycl i c Zequ'encef#?‘e B, oy c%&%eﬁ*ste%% ST, g e e

tinmes the 5
S0706 and tgﬁtca scﬁufit p ogﬂlbl I ty |s%hange éo]!r:ﬁ e re%@%ﬁ%ﬁ u(r?bi@)ser
of tines abf1emged,07theddSy: iNBeER8Ing th po¥sBiiity of success in

call incoming and decreasing unnecessary channel shift of the

mobile stations. This is the eighth effect of the invention.

When mobile stations use RACHs, the RACH specified from

the corresponding base station varies from one mobile station

10 to another, the invention has the ninth effect of distributing
the mobile stations aquiring the same ﬁACH, decreasing the
number of mobile stations contending with each other, and
shortening the wait time for sending a packet.

Since the segment confaining a synchronization bit is .

15 used for contention control, each mobile station;neédinot
establish up synchronizatidn af the RACH assignmenthﬁime or the
shift time. Since each mobile station.can acquire the RACH use
right in units of packets that can be sent to the LAN, the
invention has the tenth effect of enabling the base station

20 controller to assemble segments sent from a mobile station into
a packet that can be sent to the LAN.

Since the base station controller converts and manages
terminal identifiers used with the LAN and those used with the
radio communication system, processing can be perférmed on the

25 LAN without being concerned with a move of mobile stations.

Since RACHs acquired by mobile stations are managed with the
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is immediately continued is determ ned at step S0708 by using - 33 - t he
shift probability found at step S0707. I f the channel shift is not
executed (No at step S0708), the shift postponenent tine is found fromthe
nunber of tinmes the cyclic sequence has been cycled at step S0710, and the
channel shift 5 I s postponed for the postponenent tine at step SO0711.
Wil e the channel shift is postponed, the nobile station waits for packet
transn155|o he first acqure Accor di 0 d, S|n

regi strati 6: Tr.‘}b §r§t [ %ﬁs Rgn%gasby e ﬁg%’%ﬁlé %%88&‘) hcea’ba
station 10 r I 1 st

starts charilzrf aﬁ%gﬁ'tf@éf %ﬂ s?&%e%é%qﬁi&r'%ﬁé gﬁk? P sg’tg ’fa:“rigR thﬁﬁel a‘%u%['l‘?es
nobi | e st a@h@‘glﬁv@n@l@m&cé e ae i3ivamig dde call incom ng success

" possibility an ecreasi ng unnecessary channe
Since move management is executed without position

5 registration from mobile stations, the invention has the
.twelfth effect of reducing position registration traffic and
facilitating transmission of an incoming packet to the mobile
station for which the packet is destined. |

Since a plurality of TCHs are handled as one RACH, a

10 high-speed RACH can be formed. Since a high-speed RACH is made
up of predetermined TCHs, processing of segments transmitted
from the high-speed RACH can be simplified in the base stations
and the base station controller. This is the thirteenth effect
of the invention. |

15 A plurality of high-speed RACHs can be formed in one
‘base station, one high-speed RACH can be dividéd into a
plurality of RACHs, and the transmission speed of the RACH can
be varied depending on the performance of each mobile station
and telephone call traffic. Thus, the invention has the

‘20 fourteenth effect of providing £flexible high-speed data
communication channels less affecting telephone calls.

Since each mobile station transmits segments over RACH
made up of TCHs, the base station and the base station
controller can manage the order of the segments fransmitted

25 consecutively over all the TCHs and assemble the segments into

a packet. This is the fifteenth effect of the invention.
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shift of the nobile stations. 15 Enbodi nent 8: Figure 17 is a flowchart
showi ng one enbodi nent of a channel assignnment systemin the base station
controller in the invention. For exanple, assune that a base station
manages three RACHs #1, #2, and #3 and that the base station controller 20
sefs the assignnent order of RACHs to nobile stations as #1 foll owed by #2
foll owed by #3 foll owed by #1. The base station controller receives an RACH

ot 1ol o1 ass! gnod RABIDLAS| REielt Ricr ofaces (fealy caPhdaciara
Stat i on o SRR ey iEh, £t e WhEIK BRRELLE abYEnGoRiERRE il b

request - 3das can ATY Y '@ stYd Beciliffd Yhe Hdde RASH ¥ ldditroller

controller
holds a part of the packet transmitted via the move source base

5 station. This is the sixteenth effect of the invention.

RACHs can always be operated by providing channels
inhibited from being assigned to telephone calls in all or some
of radio zones. Thus, when a mobile station moves across the
radio zones or the telephone call traffic is high, data'

10 communication can also be executed. This is the seventeenth
effect of the invention.

Since a TCH causing interference can be detected by
measuring the channel use efficiency in each base station, the
invention has the eighteenth effect of being capableu.df:

15 specifying the interference channel without_trénsfering any
signal to and from a mobile station. - il |

The foregoing description of a preferred embodiment of
the invention has been presented for purposes of illustration
and description. It is not intended to be exhaustive or to

20 limit the invention to the precise form disclosed, and
modifications and variations are possible in light of the above
teachings or may be acquired from practice of the invention.
The embodiment was chosen and described in order to explain the
principles of the invention and its practical appiication to

25 enable one skilled in the art to utilize the invention in

various embodiments and with various modifications as are
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assi gns RACH#1. According to the nethod, “since the RACH assigned fromthe
base station to the nobile station at the RACH use tine 5 varies fromone
nobile station to another, the nobile stations can be distributed to al
RACHs managed by the base station and the nunber of nobile stations
contending with each other on the sanme RACH can be decreased, shortening
the wait tine for sending a packet. 10 Enbodi nent 9: Figure 18 is an

illustration showi ng one enmbadi nent of a segnent constructiqn nmethod in a
nobi | e st at PBhted thdhapamtisnlar uspggpatenplated. 5 Ik df, datendedqithat

showi ng one, enbodi nen aJdine contentipn nethaod in the_inpvention. 15
T o 60 16° CEaGn SGADR. Ay e ANRAEIOR B ICAE TRAA A7 Tt | SLALESoRPBgRYSITCP
header 09021 ang user ,dat a. 0903 seni tg a LANis divided in a size that can
be sent by P 3n?a BrL oREH L ERLR G i sion to which an identification
code 0906 for identifying the division order; etc., is added is called a
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20 segnent. A synchronlzaLlon bit 0904 for synchronizing up |ink of RACH
and a nobile station nunber 090 ing a nobile station al so nmake

up a segnent, which 0907 is \\B\Tbr\FdenL‘ﬁ%Blle st at i op—at—t-he _packet
transm ssion tine. The se Mﬂ of the syn IS HET ONS IBEER
and the nobile 25 station nunﬁertlst ransn1tted bef or REPBAGHES
transmi ssion and therefore is called the first segnent,

by - 35 - é#ﬂg&g&iiﬁﬁgg¥ﬁﬁﬁggfnt 0908, ..., last segnent 0909 in the
transm ssi packet transm ssion operation will be

di scussed. Assu t hat t a

packetfl n Figure T;l Fi rzg?lbé(%]h %A Qﬂtg‘f IFJ?%%J'%S ansnftséT%ri% §m :

t th bi | tati nb
searery contai nno 4L syoelepedeg Bdesdnd; he mobile station nurber

- 3 a plurality of mobile stations; and

4 a base station controller;
5 . wherein radio channels between each base station and a
6 plurality of mobile stations consist of a control channel (CCH)
7 and a plurality of communication channels (TCHs) with voice
8 two-way communication as one unit and down channels of the TCHs
9 include an attendant CCH; and

10 wherein all channels of the TCHs on which no telephone

11 voice signal is transmitted are used as daté communication

12 channels using a random access method (RACHs) and that said

- 13 mobile stations use all the RACHs to transmit and receive é '

14 data packet.

1 2. A radio data transmission system, comﬁrising:

2 a plurality of base stations;

3 a plurality of mobile stations; and

4 a base station controllef;

5 wherein radio channels between each base station and a
6 plurality of mobile stations consist of a control channel (CCH)

7 and a plurality of communication channels. (TCHs); and

8 . wherein each base station comprisés meahs for notifying

9 channels that can be used as data communication channels using
10 a random access method (RACHs) among the TCHs over the CCH,
11 means for notifying channel information concerning each RACH on

/~,,,,,fff*"””"
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station #2 to a base station at 0911. The t ation, which normally
receives the first 10 segmne roni “RACH b laX=Jmagale
station and the base station, : \M@i&“ﬁt t he miwﬁ‘le%‘gﬁl{gl‘#ﬂf CH
is granted to the nobile statiag €“ ) exbase stalion LAVER do
i nk of RACH attendant control annel* corresponding to the RACH to notify,
wth use right setting at 15 0912, the nobile station #2 that the nobile

: ' #2 | d ight of the RACH and bi | .e. i -
caui ftng.« hBerBEo aRd Rerlte (e Rotiy oeangtTes RAGH P8 Wheh gheMiEtang
#3) tﬁgt thg nobi | gations #1 and #3 are disabled fromtransmtting a
¥ ndepfaRe fid

packet™” and the first 20 packet to the base station controller

at 0913. The nobil e,statign .[e [ [.gh ACH i s

granted, and transn?fs thg ggé%édaggg ?ggg%mgéﬁﬁgﬁt§§?ﬁéﬁﬁi%Rﬁ%ﬁgggg Ket

informgtion is set fo éﬁﬁa@%ﬁﬁ BEaBEQE’SWFEEBnEhen transmts the received
station controlTler.

segnents to the base When the base station
receivgs the last 3 plurality of mobile stations; and

*

4 a base station controller;
5 wherein radio channels between each base station and a
6 plurality of mobile stations includes a control channel (CCH)
7 and a plurality of communicatioﬁ channels (TCHs);
8 wherein each base station comprises means fdr'notifying
9 channel information concerning each RACH on the RACH;
10 wherein a base station using a plurality of TCHs as
11 data communication channels using a random access method
12 (RACHs) transmits a packet transmission disable nétification

13 and a shift destination RACH notification on one of the RACHs
14 :by said channel information notifying means; and i
15 wherein said mobile station receiving the notification

16 on the RACH shifts from the RACH to another RACH specified in

17 the shift destination RACH notification with the notification
18 reception as a trigger.

1 4. A radio data communication system as claimed in
2 claim 3, wherein each mobile station comprises means for
3 calculating RACH shifting probability Pa; means for comparing

4 the probability Pa with a threshold value stored in said mobile

5 station, means for executing RACH shifting if the probability

6  is greater than the threshold value, and means for postponing
—_—
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segnent fromthe nobile station #2 at 0918, it notifies the - 36 -

nobi | e stations that-—theTight use of the RACH granted to the nobile
station #2 is rel eased sl el ease at 0920. DELE Stattor
acquiring the RACH ot hH“mmmm“memm e station #2 can 13&#@%@%{\@5%55\’
segnents between receptront oft tte 5§ "use right settinglat_ 0 qED
reception of the use right release at 0920. According to the nethod, since
the segment containing the synchronization bits is used for contention
contrd@l, tRACHpBhifting: fon tdme Mat ifakbeupropabiddtyzds Jess thad mkeq 10
assignment tinme _and at _.the shift tine. Si nce each nobile station can
acqui Be t hthraghoddeVRlYR: in units of packets that can be sent onto the
LAN, the base station controller can assenbl e segnent% consecutngh%.sent

from &he nobil e stari on Apradio data transmission system, compris
2 .a plurality of base stations;
3 a plurality of mobile stations;
4 a base station controller, in which radio channels
5 between each base station and a plurality of mobile stations
6 consist of a control channel (CCH) and a plurality of
7 communication channels (TCHs) wherein each of said base
8 stations uses a plurality of TCHs as data communication
9 channels uéing a random access method (RACHs);
10 means for deleting the RACH assigned to a telephone
11 call from a managed RACH group when one of said base stations

12 using a plurality of TCHs as RACHs and said base station =

13 controller for controlling said base station require a TCH.as
14 a new telephone call occurs; )
15 | means for notifying channel information concerning each

16 RACH on the RACH;

17 means for sending a departure instruction notification

18 of the RACH from said base station to mobile stations acquiring
19 the RACH through said notification mean and sending a message

20 to the effect that the RACH becomes unavailable as an RACH on
21 all other RACHs managed by said base station through said

22 notification means; and
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the reception order for r Mg a packet that can be 15 sent to

the LAN, sinplifying the pag Ckgjthﬁﬁé@§képu65dl on process. ﬁ:{‘ i E‘gBEEN
vide

Figure 20 is a block diagra mbodi ment of th ion g
Mh on and al so pr
ntries of a conversion table

t he base station controller

(Tabl e 2) showi ng one 20

registered in the base station controller in the invention. Figure 21 is
a floyghart show ngneRiifs FHIO0hERGH nQf régsgr&\eartabanofalehe ﬁBBMé”Qﬁ&tﬂBﬁBOd
i the base station controller in the invention.

nanaggrent refgigtitel dnatchentatar téranmifit mnamﬁmﬁmcmsgeeaﬂea on
bet ween the nobile stations and a LAN - 37 - w Il be discussed. As shown
i n Figsire Zhe tRECH 39 sdid ilvase station controller.

—h

1 6. A radio data transmission system, comprising:
2 means for notifying channel information concerning each

3 RACH on the RACH;

4 means for cyclically determining data communication
5 channels using a random access method (RACHs) managed by one -
6 base station to which mobile stations can shift among the RACHs
7 managed by said management means; |
8 - ' means for notifying mobile stations of a cyclic RACH
9 sequence determined by said determination means through said
10 notification means by said base station; and
11 means for éhifting channels in sequence in response to
12 the notification. |
1 7. A radio data communication system, comprising:
2 means for calculating probability Pb of continuing RACH
3 shift for each mobile station when a mobile station having a
4 send packet makes an RACH shift in sequence according to shift
5 destination RACHs notified from a base station if an RACH
6 acquired by the mobile station is used for packet transmission
7 of another mobile station, and all RACHs are used for other
8 mobile stations a£ a stage where all RACHS managed by the base

9 station have been cycled in RACH shift based on cyclic RACH

10 specification;

e



i nterface function 1005 to base stations seqnéw’LACED
reception/transm ssion f nleb4 for receiving segnents via base
stations fromnobile statlons and transmtting segnents via base stations

asseng ! ﬁgsggéinggfs %éstl ned f &ﬁ@%ﬁq fror%%téJI rtbef#g’%tbgﬁ onQ:ra”nlz%% glftﬂr

packegand gli yhdbERoPd PR&XES %ﬁé@eﬂnfﬂ&e%aﬁﬂéeséééibﬁ“ fp@m the LAN

into segments, and the conversion table 1002 for hol di ng { nformation for

managh§g a nove of phdnd iy Yedboasive tEOthEXcuipLrisén vl bF Sable
2, the 15 conver si on table 1002 sets nobile stati'on nunbers TNs 1011 for
uni queky i desmpdyisen tiiean®idr ajadin Srartddly RATIS shAT i’ bkeed on the
I dentifying the nobile stations in the LAN, and RACH channel nunbers CNs
1013 @pdi catyobi RAREH sppdifddani onhdé fnrbhel prebabi bhty Pb is greater than

controller 1001 has a Léﬁl;g;ﬁ;igge/#uﬂffion 1008 for connecting to the
LAN, a packet reception/t SSIO‘A& tion 1007 for recggékgg acket
' HEFTo
9

fromthe LAN and trans‘mtm t tothe LAN, a b HAS BEEN

16 the threshold value and for postponing RACH shifting for time

17 T if the probability Pb is less than the threshold wvalue.

1 8. A radio data communication system having a
2 plurality of mobile stations, each of said mobile stations
3 comprising: '

4 means for storing the number of times a shift channel
5 cyclic sequence has been cycled in RACH shift based on cyclic
6 RACH specification; ..

7 means being responsive to the number of times it has
8 been cycled for calculating cyclic probability Pc at a étage
9 where the mobile station shifts on the shift channel cYclic
10 sequence based on shift channel information notified from a

11 base station and has shifted all RACHs managed by the base

12 station;

13 means for comparing the calculated probability Pc with
14 a threshold value previously stored in the mobile station and
15 judging continuation or postponement of the shifting; and

16 means for changing postponement fime T in response to

17 the number of times if postponement is judged.
1 9. A radio data:transmission system, -comprising:

2 a plurality of base stations;

" This Sheet Has Been R
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20 Updating the conversi ablle 1002 wi ||l be discussed with
reference to Figure 21. The ersj Qﬁgﬁle 1002 is upd ~upon
reception of an RACH use_reGue N ile station or| @HITaEHEET HAS BEEN

transmtted from a nobi | e _ ig\ }.\t- & LAN. When recei V) ng amgﬁm‘syse
request froma nobile stati “at step S1002, the base—statt+on
controll er 1001 searches the*- 38 - conversion table 1002 for

i nfornation concer Ry a idee hieO iy it 3RHE o tdP the use request at
step gﬁOOB. For exa Ig%gifﬁﬁﬁe nobi | e stg%ion TN2 transmits an RACH CN3

use reguest, the basepgéal isRRALIOR! rEBABFoliM, Sin GPREEHT RPRAIBN KN &L s NOt
the nobile station TN2 is registered in the conversion table 1002 at step
S1004.5 | hethicert aSdth SHde §EeL 1OW| éﬁdséa%)u.ﬁﬂ'ailﬂ%y' Df AUHHIIY td thdde
conversion table 1002 as listed in Table 2 (Yes at Step S1004), the base

6 consist of a control channel (CCH) and a plurality of
7 communication channels (TCHs) wherein each of said base
8 stations uses a plurality of ‘TCHs as data communication
9 channels using a random access method (RACHS);

10 wherein each base station comprises means for managing

11 a plurality of RACHs and that said base .station controller
12 comprises means, when one of said mobile stations requests use

13 of a new RACH over a CCH, for specifying an RACH to be used for

14 said mobile station and means for assigning different RACHs in
15 sequence to mobile stations making use requests in sequence.
1 10. A radio data transmission system, comprising:
T2 a plurality of base stations;
3 a plurality of mobile stations; and )
4 a base station controller in which radio channels
5 between each base station and a plurality of mobile stations
6 consist of a control channel (CCH) and a plurality of
7 communication channels (TCHs) and down channels of the TCHs
8 include an attendant CCH using a time division multiple access
9 (TDMA) as a radio access between said base stations and said
10 mobile stations; -
11 wherein each of said mobile stations comp?ises means
12 for generating a packet in a format that can be sent to a local
13 area network (LAN), means for dividing the packet‘ into

This Sheet Has Been Reilaced
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station controller loolzgheekS’TfT?ﬁ§rf/’the entry of

t he conversion table corr [ \““t\\A mobi | e st at ij T NEEES HANSBEEN Bt ep
S1005. Since the CN corr m IR TN2 is CN2 i Tabl he basp

station controller 1001

step S1007.
regi stered

[0} 1013 in

. esttHe GN in the conversi
I f an RACH use request is received froma nobile station not 15
in the conversion table, the TN and TA of the nobile station and

the %req%(xeéth@y t BRaMoRidrs SEGE1 8RdAnG P! sifchPEnE2a¥ehal Pt aE at

step S1006

when receiving a packet destinhed for the LAN over the

RACH ghannehur®ér f 1 @eht DEyIRY tReShabide BihtdlorstaP 51085t 20egméhe Bage

station controller 1001 conpares the CN used to transmt the packet with

the Chgcorr
step S1009.

L g t Sediien € Piditats tedidp b T hid baBe 8€8¥&bAE0B8ckPBE Bedt
In the exanple listed in Table 2, since the CNs do not match

as a pesul tmedns havliampare odnsaileméBile §tet Domy aetidy thabférst 88gment
changed to CN2 at step S1007. The conversion table for position
managesent ©b d heamsmilttatilst RACH andtdasd heke etation normally receives

19 the segment, for notifying the mobile station number of said
20 mobile station and information indicating that the mobile
21 stations other than said mobile station are disabled from
22 transmitting on the RACH on the down attendant CCH of the RACH,
23 thereby notifying said mobile station of use right of the RACH
24 and inhibiting other mobile stations acquiring the RACH from
25 transmitting a packeﬁ and means for establishing up
26 synchronization by using the first segment, that each of said
27 mobile stations comprises means for adding numbers for
28 identifying the segments, and that said base station controller
29 or each of said base stations comprises means for reléasing the
30 use right of the RACH upon reception of the last segment
31 according to the segﬁent identification numbers. |

1 11. A radio data transmission system, comprising:

2 . a plurality of base stations;

3 a plurality of mobile stations; and

4 a base station controller connected to a local area
5 network (LAN) and having a channel configﬁration in whiéh radio
6 channels between each base station and a pluralit& of mobile
7 stations consist of a control channel (CCH) and a plurality of
8 communication chaﬁnels (TCHs) wherein each of said base
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- 39 - According to th _ne%hﬂdT’Tﬁgibése station controller converts and
manages the termn |denti“' gmmﬁ“mbin the LAN and those used _in the

radi o conmuni cation ammr\\\‘ ssing can be peérnfer mpdrt makherdAN
wi t hout being concer WM eh & nove of the nobil ¢ st atggmcepd t hef base
station controller neetls only to assenbl e segnents cc From
a mobile station in the sequence nunmber into a packet that can be sent to
tbe LAN, skrRkibhisnOusls PRCkSlnFL0aRpt b4Ct PeRsPr 86edata O confrihiidaain 11
Fi'gure 22 is a flowchart show ng one “embodi ment of a packet incom ng
procggs tochaffbilkeusiag @n réhideoh adcesenmiethods iRAs/);0m one RACH to
another, in the base station controller in the invention. Figure 23 is a

fl owghart show ng QRerein said base station controller comprises means

12 for assembling segments sent from one of said mobile stations
13 into a packet in a format that can be sent to the LAN, means
14 for sending the packet to the LAN, a conversion table for
15 representing correspondence among mobile station numbers TNs
16 identifying said mobile stations, addresses TAs identifying
17 said mobile stations in the LAﬁ, and channel numbers CNs
18 identifying RACHs, means for searching said conversion table
19 upon reception of an RACH use request from one of said mobile
20 stations, meané, if the TN of said mobile station does not
21 = exist in said conversion table, for registering the TN and the -

22 CN of an RACH specified by the channél assignment system as
23 claimed in claim 9 in said conversion table, meahs, if the TN
24 of said mobile station is registered, for changiﬁg the CN
25 corresponding to the registered TN to the CN of RACH specified
26 by the channel assignment system, and means for changing said
27 | conversion table if upon reception of a packet over RACH from

28 the mobile station identified by TN, the CN of the RACH differs

29 from the CN stored in said conversion table.

1 12. A radio data transmission system, comprising:

2 a plurality of base stations;

3 a plurality of mobile stations; and

4 a base station controller connected to a local area

S network (LAN) and having a channel configuration wherein radio
-
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15 enbodi nent of a packethganLng’pTGEEEE in a nobile station which
aut onomously shifts from one RA n t he |nve? -0, 4
i s a sequence chart between G& d t he basp @4‘@@ éﬁ#ﬁﬁwler
showi ng one enbodi nent of a p mcoh1ﬁg systen1|n the_in g@ﬁb
A process performed when the base station controller receives a packet
destined for a nobile station fromthe LAN will be di scussed. Wen the base

statiopn Coﬁmﬁdﬁerﬁéﬂ:&&ﬁ éaEﬁCE?Eef LemLiBa i &l %I@paﬂéflof nmEbﬂ!!ée

22, it sea conversion ta 1002 in Figure 20) contained in the

base 25 Qhs CUH 0iE £ af%nﬁfa‘lorcmtm@l comeahdng plhe mb le
station for'éﬁnch t he packet iIs destined and finds the nDbI|g - a y o

stati o) NnUNRGmINN i tide rEinfeBd at (TN whitd-RACH @l NOIf nuaﬁlar bake
ach|red by the nobile station at step S1102. The

9 stations uses a plurality of TCHs as data communication
10 channels using a random access method (RACHs);

11 wherein said base station controller comprises means,
12 upon reception of a packet destined for one of said mobile
13 stations from the LAN, for searching the conversion table for

14 channel number TN of an RACH acquifed by said mobile station

15 and sending a call incoming notification with the TN of the
16 packet destined for said mobile station to said base station
17 manéging the RACH, that said base station comprises means for
18 passing on the packet incoming notification over down CCHs
19 corresponding to all RACHs managed by said base station whén
20 receiving the packet incoming notification from said,‘base-
21 station controller, that said mobile station éompriées means,
22 if said mobile station is shifting from one RACH to énother for
-23 | sending a packet, for stopping the channel 'shifting and
24 returning to the channel shifting start RACH upon reception of
25 the call incoming notification, that said base station
26 controller comprises means for transmitting the packet to the
27 RACH corresponding to the mobile station number of said mobile
28 station stored in the conversion table'in-time Tp after sending
29 the packet incoming notification, and that said bése station
30 comprises means for passing on the packet received from said

31 base station controller on a radio channel.
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bﬁseb station controller _%L§?§ELL§___aL~paeket I ncom ng notification via
t he base station nmanagi ng the found CN 5 nobi tat.bon _herpay ch
the packet is destined at st mﬂ “ i”“ﬂ\;e packet ?ﬁg’ogﬁgi" RS BE@R‘
notification is sent to the § 02 in Fi gure ) th the
passes on the received notificati‘on for each RACH over the down attendant
contr ol ﬁhannels of all managed RACHs at 1103-1105. For exanple, 10
assung that the noRile stat] TN2 +inS RAGKSL "sivtéltr&ﬂ IiSha s

shi fmslng from RACHtic 'annré 9&%3% ga&hlﬁgiﬁltser recg:jvi ng th'eq;gaa Ki néélsnigﬁcom' ng

notifigcation on CNl Ll HalzeFistdtG ond; the nobile station TN2 is
shiftizng from CN2 to%t&l@%?@é?lat step S1112) and therefore stops the

channel shifting af y_lura%:[ﬁ% Sl i3 ANG 'sMatibhd;0 CN2 of the channel
shifting start RACH at step S1114. After transmitting the packet incom ng
notification to the bpagestataeiont @oMidoXlEr t hivheaekdel radfoi nghannels
notification transm ssion process fromthe base station to the nobile 20
statiops, tHetwdsn redcls basé ngtat don pandeas pliurialld tiyolfl gnobile stations

6 congist of a control channel (CCH) and a plurality of
7 communication channels (TCHs);

8 means for handling two or more of TCHs managed by one
9 base station fixedly as one integrated RACH, means, when a
10 telephone call occurs, for assigning one TCH in the integrated

11 RACH to the telephone call; and

12 means for integrating the remaihing TCHs determined to
13 be the integrated RACH other than the TCH assigned to the
14 telephone call and handling them as one RACH, wherein said baSé -
15 station and said base station controller comprise means. for
16 combining the TCH released from the telephone call upon the end

17 of the call and the RACH into one RACH for operation.

1 14. A radio data transmission system, comprisings:

2 a plurality of base stations;

3 a plurality of mobile stations; and

4 a base station controller wherein a channel

5 configuration wherein radio channels between each base station

6 and a plurality of mobile stations consist' of 'a control channel

7 (CCH) and a plurality of communication channels (TéHs) wherein

8 each of said base stations uses a plurality of TCHs as data

9 cbnmiunication channels using a random access method (RACHS);
- 67 This Sheet Has Been Re laced
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station, and the return proce Ie station to the channe

shifting start RACH, t he Pase ase |ler starts el 06—and .
waits for the tiner to ti me\\ “%&“g“m reby execut]j ?H, % ;EEE@SS
for transmtting the packet dtep S1104. After Jhp oces

the base station controller transn1ts the packet to the nobile station TN2
at - 41 - step S1105. To transmt the packet, the base station
contrgyler divides v{)ﬁ@rél%k‘%&hér{‘téa 3?‘21{&’53 Sst SPES F1&Ss { Bifo RAEHh6haNPels

number CN2 for the base station transmts the segnents to the base

statipn at fl0RAIHO. sd{@ Base statien and RAIWE DU Satheei ¥SHtEEUIBP! S
to the mobi'l e station over CN2 at 1111-1113. According to the nethod, since

g\éel {RNagiBipPrise s efbmV dduaiib oy | Someé Yof SEhe t ECHAJLNOS| én@ménpm
Ile

13 means for dividing the RACH into a plurality of RACHs for

14 bperation, and means for operating a plurality of RACHs
15 different in speed.

1 15. A radio data transmission system, comprising:

2 means for identifying the order of segments transmitted

3 . consecutively on a plurality of TCHs making up integrated RACH

4 from one mobile station and means for assembling the segments
5 ordered by said identification means into a packet that can be
6 transmitted to a local area network (LAN).
1 16. A radio data transmission system, comprising:
2 a plurality of base stations;
3 a plurality of mobile stations;
4 a base station controller, wherein radio channels
5 between each base station and a plurality of mobile stations
6 consist of a control channel (CCH) and a plurality of
7 communication channels (TCﬁs)_wherein all or some of said base
'8 stations use one or more TCHs as data communication channel
9 using a random access (RACH);
10 means, if said base station orx said base station
11 controller does not receive a segment from a mobile sﬁation

12 having use right of RACH during time TT, for assuming that
13 packet transmission on the RACH has abnormally ended and

14 releasing the RACH;
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stations, the traffic for registering t he positions is 10 decr eased.

Al so, since the RACHs—atquTTéﬁ‘ﬁ?’?ﬁéfﬁﬁbiIe stations are managed with the
TCH channel nunbers CNs, ket can al f bn t he
TCH having the correspo m“b“mﬂ“\m‘m ile statlor HE%%;%&)%JS y
shifts fromone RACH to another, " héreby enabling 4 Anark r aming-15
call. Enbodi nent 12: Figure 25 |s a dlagran1shomﬁng one enbodi ment of the

state transi hen-t {8 géﬁﬂ?ﬂ %?EEE azhag S¢fystem
C}%e i nventi on. tIIké%ié’igure 2% Is a“flowchart 2 f?ﬂ ﬁg gﬁg.e dlﬂg%t of
RAG'ﬁ.émnagﬁf?fle | BthReoRaS Gnedrd | @BrCWESPIAST sbg-mf o€ sl NVIRAE | QANNBASehe

stations and t he base statlon controll er handl e ferent TCHs unused for

t el ephone ErASmPEESY o asifd HAVH G5y UG helshi Iel d va@Fope RACH |f a nobile
station having a data 25 transm ssi on request sends the first segnment on

eachigCH and the ewamspwhdinngheamebillel seation hesdiyvgeth GseMpigMt &he

19 RACH, for again transmitting on the RACH the segments that

20 cannot be transmitted; and

21 means for assembling the segments held by one of said
22 . base station and said base station controller and newly
23 received segments into a packet.

1 17. A radio data transmission system, comprising

2 a plurality of base statioms; |

3 a plurality of mobile stations;

4 a base station controller, wherein radio channels
5 between each base station and a plurality of mobile stations.
6 consist of a control channel (CCH) and a plurality of
7 communication channels (TCHs) wherein each of said base
8 stations uses a plurality of TCHs as data communication -
9 channels using a random access method (RACHs);

10 means for inhibiting the TCHs used as the RACHs from
11 being used as VCHs used for telephone.calls; and

12 means for determining the number of channels of the
13 TCHs inhibited from being aséigned to the VCHs in response to

14 the number of mobile stations using the RACHs.

-1 18. A radio data transmission system, comprising;
2 a plurality of base stations;
3 a plurality of mobile stations;
-
- 69 - !
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-42- nobi |l e station haw maki ng up the RACH and can
send the second and | ater S on e TCHs ndkrg Hp-e -t N ACH -01e
RACH i s set for each base m pting a tfel ephﬁm
originated froma 5 nmobi iﬂm tep iS1201, iH—an. ned T:H
other than the TCHs predete d to "be used for the integrated RACH,
nanely, an RACH operated with one TCH does not exist, the base station

contraf ler selects @ hekleaSfifnesh t SohPpoPhE! € frogide
maki ng up the integrated RACH at ste% 81%02 fo i aﬁgggg e scgl(éc%;ge]rﬁ—i

i n thes depddtwaerstedch basenstatieh andaad lqlq |l olmolSi £9
Next, the base station controller places ?#(31 TCI—lsmiﬁakl nnglgoup §I]:£‘910ns

i nt egraat ed iMkdhidscceat  idomtawilect eghrad i n (cle)i nhdgd tign ?ﬁfr_"af of
limting segnent sending on the integrated RACH at step S12Z05 Ne i

assi gris communication channels (TCHs) wherein each of said base

8 stations uses a plurality of TCHs as data communication
9 channels using a random access method (RACHs) ;

10 means for measuring line use efficiency of each RACH
11 managed by one base station;

12 means for comparing the measured line use efficiency of

13 one RACH with that of another RACH;

14_ means for selecting an RACH having lower line use
15 efficiency than other RACHs based on the comparison result; and
16 means for deleting the selected RACH from the RACH

17 group, inhibiting use of the RACH, and deleting the RACH from

18 shift destination RACHs.

-
eet Has Been Replaced
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15 the TCH to the nobile station at step S1206 and executes a cal
connection process, and starts talking at step S1211. The base station and
the base station controller notify a TCH sequence naking up a new RACH on
the TCHs making up the old RACH except the TCH assigned to the tel ephone
call at step S1207. Next, 20 the base station controller places the TCHs
maki ng up. the TCH sequence in the unassigned state at step S1208 and

operates the new RACH at stggs§§g§§.o§b%ﬁg pheprbBerke! ephone call ends and
the base station and the baSe station controller accept the call end at
step 25  S1213, hhpabBasstéatfbhHnd A ba@ld gmartabaaéeﬁtisbmér%ﬁe %ﬁé’dhs
S1214, fornms a new RACH to which the released TCH i s added, -

notifies tfoe pebvidiagadaca cdmirelddi ee@ivimeels ufsﬁﬁgdavfaﬁdéﬂi,ac'ﬁ&s
pl aces the added TCH in the unassigned state. _ _

method (RACHs) for mobile stations. The base station or the

5 base station controller has means for notifying channel

information on an RACH. Each mobile station has means for

determiﬂing whether or not a packet can be sent and means for

shifting from one RACH to another based on the channel

information. The base station and the base stétion controller

10 further include means for transferring a packet to a mobile

station over the RACﬁ. The base station controller has

terminal identifier management means and packet division and

reconstruction means for transferring a packet between mobile

sfations or between a mobile station and the LAN.
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According to t he -net hod, since a pl ura ty of TCHs are handl ed as one RACH,
a hi gh-speed RACH can be formed. Al so, ‘:'Bé since the high-speed RACH i s
formed using predeterm ned TCHs, processing of segments transmitted from

t he hi gh-speed RACH be SI rrpllfled in the base station and the base
station controll er 13: 10 Figure 27 is a diagram

. show ng one enbodl RACH state transm ssi on when the TDVA system
ig used as a radio acce system in the invention. Figure 28 is a
flowchart showi ng one enbodi mant of RACH managenent in the base station
controller in the invention. . | f an unassi gned TCH

acconpanyi ng the tel ephone_cal Saenteyi sts at step S1302, the base station
and the base station gontroll the nunber of RACHs managed by the
base s!t.*atzfm atvn.st-'bt? 1302. If nore than one RACH exists, the possibility

i nt gr t| /dlv‘Pdingthe RACHs isjst?(?éd. To 20 “integrate the RACHs,
the ukn lat i de I
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atecess both of the integrated RACHs. Th)tr I f the radio access systemis
the TDMY TDD system RACH on the sane t ?e sI ot cannot be integrated unless
the nobile station has a plurality of tranSmitters/receivers. If the
frequency switch performance 25 of the nobile station is the time for one
time slot, it is inpossible to integrate RACHs different in frequency on -
44 - consecutive tine slots. Based on this condition, RACH may be
di vi ded. Thus, -the base station controller or the base station selects RACH
that can belight egrat ed/ di vi ded based on the 5 condition on phe %

0] Next

access syst or the performance of the nobile station at ep
t he base staty on |checks{the channel stlate of thke S use
i ntegrati n/m{y vi §i omacandi dates at st ¢ gi=fiot h ar ¢
unas&gne,g st.at e, :
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they are placed in the inhibition state £ g i nhi biting access 10 right
acquisition to the RACH fromthe nobile t@%aon at step S1306. |If both or
either is in the occupied state, a wait 7 <-fmde for transmi ssion of the
data being transmtted on the RACH to end at step S1305. When bot h RACHs
are placed in the inhibition state, the base station controller notifies

t he RACH 15 nunbers of the RACHs to be integrated/divided on all RACHs
maRaged by the base station at step S1307 and changes the integrated RACH
channel state fromthe inhibition to unassigned state for starting access
right acquisition on the integrated RACH. The nDbhje station
transmts data on the 20 i nt egrated/divide a tel ephone cal
is originated, the process of enbodi nent 12 des ri bed xS execut ed.
According to the nethod, a plurality of high-s g=he fornmed in
one base statien ang|@bijgh-sp RACH can be = a plurality

of RACHSs. Algo, tHhe trangm ssi on speed n be changed
with the nobile ¥tatijo] gerfor ce and tel ephope cal l 'Tic. Thus,
flexible |
—{
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-°45 - hi gh- speed data conmuni cati onlthannel s | ess affecting tel ephone
calls can be provided. odiment 14: Figlyg 29 is a flowhart show ng one
~enbodi ment of a 5 pagket ass ling method in the base station controller
in the invention. Fig 6J13JS bl ock di agram showi ng one enbodi nent of
t ie configuration of the se station controller in the invention. To
transmt data on an integrated RACH a nobile 10 . station transmts
segnments over a plurality of TCHs. The_transmitted segnents are sent via
a base station to the base station cgﬂﬁroller on wire lines. Even if the

I

segnent order is j ntain .0 Yhe I A negovrf is not al \A@stenﬁﬁr ed in
sendi ng the segment spto e W i in the base station. CHT
g g s[)ou.u\ n ‘@uhw I q ; 3 ;~: " UP ' C! ?

— 6“57 ~— e e _ .

Tred* e'ﬂ‘] Bz 7/ //. 7/// % ://A

)73 'TCH2 1 UTCH 7. 'TCH 2/ TCH 7

[T CH3 4T CH4 LTCH 34T CH4 A

'F\,z?ub'ﬁc/ ] i :V é :7' :..
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) SIS
Treq /Ew
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15. That is, the segnent order is not aF ys mai nt ai ned bet ween the base
station and the base lon controller. the base station controller
needs to reconstruct acket gromthe segnents sent randomy WPF wre

|'ines corresponding tfo j ng up the integrated
Then, in the enbodi nent ach nobi | e station transmf’s C?Pgreg%'r{" Vs}%ﬁ
its order number, and the base StE on controller 401;2@9%5@,,& ddpklal

section 1@(&:@‘;}‘)‘]’—5@1115@1 T Y an integrate i's made up of,
segnent fstoragg secii g Ba-'8e r/st ' segnepts sefladTCH, segrrent
order 2 “naphs %?ﬁd&.&g - ; ence with
t he "seg n 88‘0%1 arld a seg ssenbly - 46

section . cangm tted.fon each s st/({ré’dlin tlhe segment
storage s | pp respondi-Rgliot-he degrent—
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transm ssi on TCH. Each of the segnent 0& er nunber read sections reads
the segment fromthe correspondi ng segment $3 st orage section, extracts
t he segnment nunber, and passes the segnment to the segment assenbly section
i n-the segnent nun:z;.order instructed fromthe control section. The
segnment assenbly seffit nbl es the segnents into a packet.

Al ternatively, ndu rder of segnents 10 transmtted froma
mobi | e station betwe a“base station and the base station controller, the
base station can al so once-hold th ments transmitted over TCHs, t hen
pl ace the segnents on wire |lines d;r ch the segnment order is ensured. To
use such a transm s systenlﬁzhl Ny O section manages 15 the line -
nunber s of thér hnééﬁg%'which t gggﬁﬁﬁ%E re transmtted and the received
segnents are assenbl i n order, wher t storage sections and

t he segnent nunber read s ed. According to the

nmet hod, since t nobi Te"s a[IU gnents over an RACH made up

of TCHs, the bildeassigne u \e‘j
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station or the base station contrQELI er dA manage the order of segnents
consecutively transmtted on all tde T 3d assenbl e the segnents into a
packet. Enbodi nent 15: 25 %~ Figure 31 is a flowchart show ng one
embodi nent of a packet assenblingligethod in the base station controller in
the - 47 - I nventi on. An exgﬁe wherein a nobile station which is
transmtting a packej transmts sulgsequent segnents ondapdifferent RACH
because of a nove acfigss radi o zon , a channel shift jmsa single radio
segnents of 1$e0 acket will be -
sgsgrrent Kf one pa é’thfroma nobi | e
ts% »ev?contgoller or af;e station sets a

zone, etc., before tyansmfti ngg
di scussed. \Wen rec ing ghe fi

station at step.S150]; theebhase&
timer waiting fgr t h@ next sggnédt at
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S1502. 10 I f the next segnent ip/recei ved before the tiner tines
out (Yes at step S1503), the tiner is stop ?dg?at step S1504 and whet her or
not all segnents of the p et ha been re ved is determ ned at step
S1R205. If not all segmsntdz; 3 retfived (No at step S1505), 15 agai n the
timer is set at step S1502. ; t#e nobile station attenpts to transmt a
subsequent segnent over a ferent RACH and the tiner tines out (No at
step S1503), the base station controller or the base station holds the
segnents received so far at step S1507. 20 After this, a wait

is made for reception of the subsequent the different RACH and -

if the subsequent segnment is received ag step SAWIY, again the tinmer is

started at step S1502,,After, all s H@/packet have been received
BayChe

at 25 step iwm@he basgq station controller - 48
i . For etk .
LL st From 2z TR
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‘or the base station assenbles all the %; ments including the held segnents
into a packet at step S1506. According‘t/o,the nethod, if a nobile station
noves across radi o zones, data transm sSi fromthe nobile station 5
novi ng across the radi o zones can al so be ensured because the base station
controller holds a part of_t packet transfntted via the nove source base
station. Enbodi nent 16: EEEUr 32 is a flowkhart show ng one enbodi nent of
a 10 channel assignnent &retgod in t hézi nvgntion. An exanple wherein a
certain nunmber of RACHs QE%a\ﬁadio zone&are™not used for tel ephone calls
and are reserved for data communication Il be discussed. If a given
nunber of RACHs are reserse of exa | in Figure 5, when a tel ephone
call 15 ori gi nated froégéth%. e n is accepted at step S0101 and
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whet her or not a_ TCH can be-assigned to,the nobile station is deternined at
not there are RA

step S0102, whether or
det er m ned.

a_TCH is assigned to The 20

| at er
S0102),

st eps.

nmobi | e stations using ®\d@s, for 25
Figure 32 is perforned.

station is accepted - |
reserved is cal | at ec
the tinme at
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Q

t he originatedgba&I

| f RACHs exist nore than th
originated tel ephone cal

| f RACHs-zexi st as many as the given nunber (No at step

nore than the gi ven nunber

IS

giZen nunber (Yes at step S0102),

at step S0104 and

Is handled as a call loss at step S0103. To
determine the nunber of} RACHs to be reserved in response to the nunber of
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—alf.
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RACHs (Yes at step S1603), a TCH'is assjygned to the tel ephone 5 call at
step S1604 corresponding to steps S0104 t 0108 in Figure 5. Wen the cal
ends, the TCH is returne o.-the RACH at’/ &t p S1605 corresponding to steps
SQ109 to SO0113 in Figurg?gs remain not nore than the nunber of
RACHs cal cul ated at ste Sﬂ AN at step S1603), the tel ephone call is
handl ed 10 as acall lo at step S1606. According to the nethod,
channel s i nhibited from being assigned to tel ephone calls are provided in
the radio zone formed by a base station, whereby RACHs can al ways be

operaked in all or so radi g_zanes Thus, if nobil e station noves 15
aCFOSELLEE:&Qdi or th telegﬁgnpicall traffic is high, data

co I atioa_ca e executell. E I t 17: Ffgure 33 is a block diagram
showi mPod N f1lgdrafi on of jhe base station controller
in tBe 2o§ nvent{on. |3 °?§%§% ils a fl owcharf show ng one enbodi nent of
del VARG o causiigajsnt er Ter erjce. ' '
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kn the enbodi nent, the base station conLroIIer 1401 conprises throughput
nmeasur enent sections for neasuring the er of segnents sent on each TCH,
thereby neasuring the 25 t hr oughput of/the TCH, a control section 1402
for conparing the throughput of one TCH with that of another sel ecting a

TCH - 50 - causing interference, placing the RACH us*ng the TCH in the

I nhibition state, and stopping use of the TCH, segnent §torage sections

8a- 8e, segnent order nunber read sections 9a9e, and a4Segnent gssenbly
section 1403. 5 Each t hroughput asurenent#iectlQndgeasures t he
nunber of segnents arriving at &g corre iing segnent ist section

wi thin predeternined tipme—TP atym! d not s~the orifrol section
of the nunber of segneﬁﬁ ht  JEeg: DBJCOHt e&b a‘culates t he
mean val ue of thr—oughpqtg ' éf D
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10 transmtted

in TCH units every time, B at step S1704 and finds a

di fference between the nean val ue and ea throughput at step S1705. |If
the difference is greater_than a threshol }/I ue stored in the control
section at step S1706, JJﬁﬁontr ection assunes that the TCH having the

t Air oughput under goes 1% 2
S1707, places the RACH us

and neasures the

terd eience from anot her base station at step
g the TCH in the inhibition state at step S1708,

elect P éthe t step S1709. If the control
section judges that thzf% nce at step S1710, it stops

use of the TCH.

control section 1
undergoing interf
RACH, the contro
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controller only can detect t he g interference. Ther ef or e,
the interference channel can be speC|f|ed ut transferring any signal
to and froma rm% on and use of the TCH undergoi ng

n entl

the base station is nmeasured, whereby the!:?fe station or base station

interference as opped for reducing interference avoi dance
signal s. Thus, roduces the following effects: Al channels
unused for tel epho alls in a radio communi cati on system centering on

t el ephones can be used as 10 RACHs and a plurality of line switch
channel s for tel ephone calls can.be used gggmne RACH to form a hi gh-speed
datafgo ni cati on chapner, and Aars e operated each as a random access
chan Thts tﬁe‘Tﬁg@ﬁ 1’0 ~Nhe jfirst effect of enabling data

cormi%gl cati g .Wlth a pl uralltF’of nobil e stations 15  sinultaneously
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eft. In an RACH, information concerning th CH and information concerning
anot her RACH are notified. Thus, the inve’j" ny has the second effect of
enabling efficient gnd rapid 2 RACH cont’e t?on control and RACH shift in
mobi | e stations. S%ce \nfopnfti on on RACHs to which a shift can be nade is
peériodically notif e{f tZé CH occupation timng and in the occupied
state, the invention s’the third effect of enabling nobile stations to
shorten the wait tine for packet 25 transm ssion. - 52 - Mobi | e
stations make a channel shift at the channel shift timng according to the

probabj ;i £y cal ¢ d for each nobi ] eS@%tion and differ in channel shift
ti m?dq?/ﬁﬁ]@mﬁ]v aop 1 h e/flrth effect of reduci ng the nunber of
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5 nobi l e stations contending wth-each her at the sanme timng on the
sanme RACH and enhancing the channel use e I ency. Since a TCH used for an
RACH i s assigned a telephone call and t fbbil e station using the RACH
can be shifted tazg. her the invention has the fifth effect of
enhanci ng 10 nne efficiency of TCHs managed by the base
station. Since shift déstln i on channel s anong RACHs operated in a single
base station is specified in a cyclic sequence, the invention has the sixth
ef fect of enabling a nobi | e station to shift to another channel in the
cyclic sequence if the 15 station csaﬂg recei ve on one RACH when -
maki ng a channel shift. |ncegﬁgg5§agatlon bil e stations managed by

t he base station or the qg@egfﬁggaﬁgégﬁp er is the first RACH at which

each nobil e station syar chanpnel Shift] the tlrrng acquiring the shift

start channel by thg’ nobile statijon is pr ol ) |ng

the possibility of/success |n cal} mcongr gtc Pﬂ‘ﬂ ?éz?
hannegl h
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invention has the seventh effect of also dgﬁr asing the probability that
the nobile station may send segnents at th sane timng on the shift
destinati on RACH and decreasi ng the segnent <ﬂjision probability. - 53 -
Since registration of nobile stations nanaged by the base station or the
base station controller is the first RACH at which each nobile station
starts a channel shift, the tinme of acquiring the shift start channel by
the nobile station is 5 prol onged, thereby increasing the possibility of
success in call incom ng and decreasi ng unnecessary channel shift of the

f the invention. Wen nobile

nobi | e stations. This is the eighth.-effec ?
stations use RACHs, the Fﬁﬁ*%s?eﬁlfiej.frcn“the correspondi ng base station
10 tp angtper, the invention has the ninth

varies fromone nobile stdtion
effect of distributing 8. 2
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t he nobil e stations aquiring the same RAGH/ decreasing the nunber of nobile
stations contending with each other, and ?itening the wait tine.for
sendi ng a packet. Since the segnment contaf @i.ng a synchronization bit is 15
used for contention control, each nobile station need not establish up

synchroni zat i t the assignment tinme or the'shift time. Since each
nobi | e statiggf:a acqui the RACH use right in units of packets that can
be sent to t , «tHe jnvention has the tenth effect of enabling the base

station 20 op¥roller Tto assenbl e segnents sent froma ilestation
into a packet That can jgl$knt to the LAN. Since the basengfggi al
control |l er convert gRfages term nal ideﬁk@tiers used relevt AN and
those used with the radio co nicatio 9§ystgmkhpnocessing HapEpe perforned
on the 25  L#N without. ge3 ng;ton rnsl_ﬂvmthme of nobffgsiEat i ons.
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channel nunbers €GN of TCHs, an incp%’ ng packet can be transmtted on
the TCH havi ng the corresponding CN. This } he el eventh effect of the

i nvention. Since nove nanagenent is execute i t hout position 5 .
registration fromnobile stations, the invention has the twelfth effect of
reduci ng positfon registration traffic and facilitating transm ssion of an

I ncom ng pack@ the?n@le station for which the packet is destined.
y/ of
ince a

Si.nce a plurafli are handl ed as one RACH, a 10 hi gh- speed RACH

can be forned. hi gh-speed RACH is nade up of predeterm ned TCHs,
processi ng of segnments tfansmtt om th Lph- speed CH can be .
sinplified in the base sftations §gﬂ'{’%ﬂ§c}]a}fg‘51§%g§tion controller. This is
the thirteenth effect of{the in T‘It%%._ 1§.,‘ - Aplwrajit r/
hi gh- speed RACHs can be formed in ase alion, ong r%rf:gﬁ%ﬂs@al»fya
be divided into a —52_7 Fotnn
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dependi ng on the performnce of each nobil I on and tel ephone call
traffic. Thus, the invention has the 20 teenth effect of
praviding flexible high-speed data conmmunicatignh ¢ghannels |ess affecting
tel ephone calls. Since each nobile station transnitt s 3segments over RACH
made up of TCHs, the base station and the basQ Stxatidn controller can
manage t he order of the segnents transmtted 25 ongecutlvel y over all
the TCHs and assenbl e the segnments into a k—&bl' is the fifteenth
effect of the invent |8)n - 55- | a nmobi e séat%on—i—m)ves across radio

plurality of RACHs, and the transni ssion sg_%}? of the RACH can be varied

zones, data tran m s [ 0 e s%atl $hg across the radio
zones can alsab ns basev‘sta i o cgntrol | er holds a part
of the packet Q sourge
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5 station. This is the si xteenth effeg¢t/of the invention. RACHs can
al ways be operated by providing channels zn/ibited from being assigned to
tel ephone calls in all or sone of radio z . Thus, when a nobile station
noves across the radi o zones or the tel ephone call traffic is high, data 10
conmuni cation ca SO be executed. This is the seventeenth effect of the
i nventi on. Since:Zf interference can be detected by neasuring
Tffcj |n each base station, the invention has the
belng capabl e of 15 speC|fying the interference -
to and frgma nobile station. The

_pTETerleu IO TTET Ihe invention has been
esgription. It is not intended

t he channel use
ei ghteenth effect
channel without transfering any 5|gnal

fore 0|ng dese; q%%on of a
pres 'W@r pur pls es o

to b ysdi.ve or Tttt TTvemtion to the precise form
di sc osed and nDdlflcatlons and va¢|at|ons are possible in Iight of the
abov eachln 7’\évbe aCQU|red fYompractice of the invention.
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The enbodi ment was chosen and descri bed ig;cyder to explain the principles

of the invention and its practical applicat'og to 25 enabl e one skilled
inthe art to utilize the invention in var/duZ enbodi ments and with various

nodi fications as are - 56 - suited to the particul ar use contenpl at ed.
It is intended t the scope of the invention be defined by the clains
appended heret oﬁn their ui valents. - 57 - WHAT IS CLAIMED I S: 1.

A radi o data trén ms.sisr’s tem conprising: a plurality of base stations;
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a-plurality of nobile stations; and a Qaiglstation control l er; wherein
radi o channel s between each base station And a plurality of nobile stations
consi st of a control channel (CCH) and a p}ﬁrality of conmuni cati on
channels (TCHs) with voice two-way conmuni cation as one unit and down
chiannel s of the TCHs include an attendant CCH and wherein all channels of
the TCHs on. which no tel ephone voice signhal is transmtted are used as
dat a communi cat ion channel s using a random access nethod (RACHs) and that
sai d nobile staftyons use all the RACHs to transmit and receive a data

packet. - 58 - 5_l P The RACH, _and neans 1or notityrng another RACH to
whi ch a shift 4;
g i 5 ¥
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13. can be made. 1 2 3. A radi? data transm ssi on system
conprising: 2 Eplyrality of baal tations; 3 a
plurality of nobile statﬁbnzﬁﬁ&nd 4 3;;a.base station controller; 5
wherein radi o channel s between<sach base station and a 6 plurality of
nmobi | e stations includesﬁﬁbﬁbnugol channel (CCH) * 7 and a plurality of

comuni cation channels ( 1 wherei n each base station
canpri ses nmeans for notiHyi 25 channel information concerning each RACH
on the RACH, 10 - (wherein base station using a plurality of TCHs
as 11 data co icaflo chanmels\p5|ng a MZA88AVACCcesSs et hod 12

‘icat@on 13 and a

(RACHs) transm ff's fa pagket ‘tr ansjm ssipon| di sal
s 14 by [said

shift destinatidn RACHlno | fi gat]i pbng of

channel i nf or matli no{i f §j ng| nefang; fanp 15 etiei n sdi d nobi | e
station receiving Qﬁ TorfTehti 1§ =7 on th s fromjthe RACH to
anot her RACH spe¢c i

17 t i ft |deftraaryran dRACH noti fli cati on
with the notifi¢d T - /
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18- - reception as a trigger. 2 3 4 5 6357
transm ssion system conprising: 2 2

10.

A radi o data

a plurality of base stations;

a base

3 a plurality of nobile stati and 4

station controller in ich radi o channels 5 bet ween each base station
and a pluraljrty of nolfle st?Qi 6 Tsist of//a control channe
(CCcH) and urdyj of /7 Cg%%_rmm—rrﬁlgﬁtl n c lélg,(!CHs) and down
channels of thg T - 'ncﬁ%ﬁykﬂﬁtmfeﬂqagL, el pgsd e divi sion

9
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mul tiple acc
and said

) as "a radi o access between said base stations
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10 ~ nobile stations; 11 whergi{nseach of said nobile stations
conpri ses neans 12 for generating a pﬁéké; in a format that can be sent
to a local 13 area network (LAN), a for dividing the packet._

i nt.o 61 14 segnents, and neansyf,or adding a synchroni zation bit and a
15 nunber identifying the nobile sjation to a first segnment for 16
generating segnents, that each of sakd base stations conprises 17 nmeans,
when one of said nobile stations sgngs the first segnent 18 to a

transm ttabl e.RACH and sai d base s ion normally receives 19 the

]?6%7%5&0{_

segnent, for notifying thi no I on number _of satd 2 nobi | e
station and informatiof i &di cag{ng t the npbile 21 Jst ons other than
said nobile station arg disabl 5 fr 22 transm {tijngcon e RACH on the
down attendant CCH of tlhe}j RACHE & her eby potyi flyi i d 3obile station
of use right of the RA ] o7 "
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24.  and inhibiting other nobile statidfdg/acquiring the RACH from 25

transmtting

a packet
synchroni zation by using the first segne

f establishing up 26

that each of said 27

and means

7

nobi | e

stations npri ses ang fqf ~adding nunbers for 28 i dentifying the
se‘grrents,;;;.p hggs @Pe"@ tion controller 29 or each of said base
st'ations o IS ans Q,gﬁaryqt@,f{si ng the 30 use right of the RACH upon
reception. the last s 1 according to the segnent identification
nunbers. 1 17. ®Fadi o data transm ssion system conprising:
2. a plurafTiy of Basiétatﬂrws’,'séwl a plurality of
nohjl e statigns; and a f&esrattomtontTotterjconnected to a
| o TBEHa 9 h&inet work {CAN)gand havi ng a channel configurafion in which
radi o chann.elte[% et ween_e base station and a plurality of nobile 7
st &hio Ib'r‘%j@ & co pagqnel (CCH) and a plurality]of 8
camrui cation clranre bET*EI N eac 0 Salrd bas¢ _

st 0n 2 | Ts RA-cH oF
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62.9 stations uses a plurality of TCI-E s data conmunication 10

channel s using a random access net hod (RA ); 11 wherein said
base station controller conprises neans 1 37 or assenbli ng segnents sent
fromone of said nobile stations 13 into a packet in a format that can be

i dent i
m)bl |l e statlo;/ n the LAN, and channel nunbers CNs 18 i denti fying
RACHs, neans ¥0or searching said {conversiop table 19 upon reception of an
RACH use request from one of %.‘ﬁ*@% YO~ st4at i ons rmeans, if the TN of
said nobil e station does notl2l exi st | h said conversion table, for

registering the TN and the 22 of an RACH ified by the ch ek
ass(gm}@a'ﬁ' !wfﬁtrem 23 gl §| lle(?\lin charm 3’7.;?@; gdbvezrs 2) Mﬂiﬁre!‘”

seht to theﬁ rrean 14 for sending the packet to the LAN, a conversion
yi'n

tabl e for ting re nde a (/qjobl | e station nunbers TNs
dﬁobi I g‘%{'atib\% ?ZQ identifying 17 said

Fﬁ:&smes}a TN—F-4—fuff§ SWM s regi éeroefqglor hgrngi g
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25 corresponding to the registered TN Lb7 he CN of RACH specified 26 by

t he channel assignnment system and neans f hangi ng said 27 conver si on
table if upon reception of a packet over from 28 the nobile station
identified by TN, the CN of the RACH differs 29 fromthe CN stored in
said conversion table. 1 2 3 45 63 1 14. A radi o data
transm ssion system conprising: 2 a plurality of base stations;
3 - a plurality of nobile stations; and 4 a base

station controller wherein a chann%I
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5«., configuration wherein radi o channel 3tetween each base station 6 and
a plurality of nobile stations consist off a,control channel 7 (CCH) and
a plurality of comrunication channels (T wherein 8 each of said base
stations us pl ur al | of TCHs as data 9  communi catien channel s using
a~random aché Wherei n, when said base

station use CIMWQf ’Rﬂa‘ﬁ S‘ﬁf"ﬁbﬁase station and said

base station c oI I er onprise neans for assenbling sone of the TCHs
i it o one RACH, 13 rreans fo dividing the RACH into a plurality of RACHs
for 14 operati o — ya-l\ajﬂwaplurallty of RACHs 15

different in spee _ A
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9 ** stations uses a pl urali ty of TCHs a?’ ta communi cation 10 channel s
using a random access nethod (RACHs); 11 —?v wherei n sai d base
station controller conprises neans 12 fof “assenbl i ng segnents sent from

one of said nobile stations 13 into a packet in a format that can be sent
to the LAN, rrean?ﬂ, f o) syndi ng the packet tp the LAN& onver

table for 15  rE€pFedentd or r espondence ano Eﬁg‘l’ Eaclew-% MTNS
16, identifying sad nobile stations, T

nobil e stations in the LAN, and ch

g sLinig s S S ehete
means for searching i

ele ption of an RACH
use request from one . ] statl o%%@gﬁs if the TN of said
obi | e stati on does r'ﬁ' 27 b¥¢i-st+—A sai d conversion tabl e, for .

registering the TN and the 2 CN of an RACH prq.b. d by t e ﬁpannel
assi gnnent system as 23 cl § med |n claim9 in

means, if the TN 24 t at Sbﬁoﬂs r er f or cha
the CN 25 correspg . r d T E %Lf eg'.? 84
26 by the channel E @ and ans s,a,(_‘ /’(olé /4
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27 * conversion table if upon reception ofym/packet over RACH from 28 t he
nobil e station identified by TN, the CN of ? RACH differs 29 fromthe
CN stored in said conversion table. 1 12. A radio data

transm ssion system conprising: 2 a plurality of base stations;
3 . a plurality of nobile stations; and 4 a base station
controller connected to a local area 5 networ k (LAN) and havi ng a channel
cordiguration wherein radio - 65 - 6 channel s between each base

station and a plurality of nobile 7 stations consist of a control channel
(CCH) and a plurality of 8 conmmuni cag on channels (TCHs) wherein- each
of said base 9 stations uses a plurality of TCHs as data conmuni cati on
10 channel s usi ng a random access ma* hod (RACHs); 11 wherein

sai d base station controller conprises|neans,
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127+ upon reception of a
stations fromthe LAN,

cal |
mobi | e statlon

. st atid on corrprls
noti fication ove

i i

for searching the
nunber TN of an RACH acquired by said nobi
i ncom ng notification W|th the TN of the

rr one of said nobile 13
version table for 14 channel
e'l’statlon 15 and sending a

acket stined for said
stat i o Suyen
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80 “*conprises means for passing on the packet received fromsaid 31 base -
station controller on_ a radio channel. This Sheet Has Be@iiif DhaCaTr o Bl

1 ﬁS At pdsBEEN R transmi ssion system CONpRiigiier: $al @*‘T SﬁﬁET
a plurality b ﬁ§¥i1gkbons a plurality of {npbile stationsj 4
a base stati n co rein radio channels 5  bét yweeéh7 €85h18ase
station and a plurality of nobi | e statiggns 6 consist ot la control
channel (CCH) and a plurality of 7 comuni cati on chnfer s TCAS),, 8
means for handllng t wo or more of TCHs managed by one 9 | base station

fixedly as Wih P cCLATME : means, when a 10 tel ephone call occurs,
for assigning one TCHin the inte rated 11 RACH to the tel ephone cal
and 1 1. A radio data transmission system, comprising:
2 a plurality of base stations;
- 3 a plurality of mobile stations; aﬁd
4 a base station controller;
5 wherein radio channels between each base station and a
6 plurality of mobile stations consist of a control channel (CCH)
7 and a plurality of communication chénnels (TCHs) with voice
8 two-way communication as one unit and down channels of the TCHs
L 9 include an attendant CCH; and
10 wherein all channels of the TCHs on which no telephone
11 ." voice signal is transmit?:ed are used as data communication
12 channels using a random access method (RACHs) and that said
13 mobile stations use all the RACHs to transmit and receive a
14 data packet.
1 2. A radio data transmission system, comﬁrising:
2 a plurality of base stations;
3 a plurality of mqbile stations; and
i. 4 a base station controllef;
5 wherein radio channels between each base station and a
6 plurality of mobile stations consist of a control channel (CCH)
7 and a plurality of communication channels (TCHs); and
8 : wherein each base station comprises mgahs for notifying
9  channels that can be used as data communication channels using

10 a random access method (RACHs) among the TCHs over the CCH,
11 means for notifying channel information concerning each RACH on
as Been Re‘mced
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42 ¢

the integrated RACH other than the TCH assigned to the
and handl'ing them as one RACH, whergin said base 15 sfa
station controller conpri.se neans for 16 conbi ning the

- the tel ephone call upon the end 17 . of the call and the

means for integrating the remaining TCHs dgt

[el epnone Ci

gy d
Cﬁ repga§ed f

f-or operation. 1 _ 14. A ﬁamééckua.transniss on system
conprising: 2 a plurality of “vase stations; 3 a
plurality of nobile stations; and 4 a base station controller

wher eila ~a tbeaRAGH, Bnd mednsyfox nokifyéng anpshes RAGHNES svibkeaeshdfdh
base station 6 and a plurality of nobile stations consist of a control

channdB 7 capcbe)madd.a plurality of communication channels (TCHs) wherein

8 each of said base stations uses a plurality,of TCHs as data 9
communitcation channdts ushrERALe Adba BERRERIFELRBJSYRERMe) COMPraping:

2
3

)

10
11
12
13
"14
15

16

18

:by said channel information notifying means; and

a plurality of base stations;

a plurality of mobile ctations; and

a base station controller;

wherein radio channels between each base station and a
plurality of mobile stations includes a control channel (CCH)
and a plurality of communication channels (TCHs);

wherein each base station comprises means for notifying
channel information concerning each RACH on the RACH;

wherein a base station using a plurality of TCHs as
data communication channels using a random access method
(RACHs) transmits a packet transmission disable notification
and a shift destination RACH notification on one of the RACHs

wherein said mobile station receiving the notification
on the RACH shifts from the RACH to another RACH specified in
the shift destination RACH notification with the notification

reception as a trigger.

A B



10 wher ei n, when said base station uses two or nore TCHs ‘11 . for
RACH, said base station and said base station controller Jl2....conprise .
means for assenbling sonme of the TCHs into one RACH, 13 |RpPapig HaiAT

., dividing the RACHinto a plurality of RACHs for 14 operiatj-on~——anet-n
. for operating a plurality of RACHs 15 different in spedgd.}j 1 ST 1997 1
| A radio data transm ssion system conpri%ing: 2 nea%g‘fﬁf”’
~identifying the order of segnents transfPtted 3 consecUtilvely on_2a

- plurality of TCHs making up integrated RACH 4 from one |nobile station an+
. means for assenbling the segnents 5 ordered by said i dentt+ftreatton

" into a packet that can be 6 transmtted to a | ocal area network (LAN). 1
16. A radi o data transmi ssion system conprising: 2 a plurality
of base stations; 3 a plurality of nobile stations; 4 a
base station controller, wherein radio channels 5 I Dbetween—each—-base—

station and a plurality of mobile stations R ) 0

1 10. A radio data transmission systen, éompriéiﬁé:l
T2 a plurality of base stations;
3 a plurality of mobile stations; and i
4 a base station controller in which radio channels
5 between each base station and a plurality of mobile stations
[ 6 consisf' of a control channel (CCH) and a plurality of
7 communication channels (TCHs) and down channels of the TCHs
8 include an attendant CCH using a time division multiple access
9 (TDMA) as a radio access between said base stations and said
10 mobile stations; J
11 wherein each of said mobile stations comp?ises means
'12 for generating a packet in a format that can be sent to a local

13 area network (LAN), means for dividing the packet into



6 tonsist of a control chmﬂ
comuni cation channels (TCHs) W |/ :

and~a plural ity .0f .l e
yse one or nore TCHs as data conmufi ca I”'

T R A e o
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access (RACH); 10 means, if sai d bdse statioh pr E?Lg*bl?é‘f
station 11  controller does not receive a segnent fronja | Fe's e
Having use right of RACH during time TT, for assumng thai 13 packet
transm ssi on on the RACH has abnornal | y 6dnded and 14 [ el easi ng the RACH,
Thi s Sheet Has Been Repl aced 15 means for heldi-rg—segrert-s
receijyed sgegmlentsQMaME Mdans Ml &RiAld OR. At dndzatiYn 91 e ntss
that cannot E)ng 17 '.transm'ftted on ﬁle %—#bf?ﬁﬁe m)ngﬁ elsta?l?%)?];ggg e .
meangs Whepukbermdien iFyanigOHee WMob 6! SstiS€idnh 0Bd af £1%st BAgRenitorsa0ai N
transmtting on the RACH t he segnents that

ni{l2

16 generating segments, that each of said base stations comprises
17 means, when one of said mobile stations sends the first segment
18 to a transmittable RACH and said base station nbrmally receives
19 the segment, for notifying the mobile station number of said
20 mobile station and information indicating that the mobile
21 stations other than said mobile station are disabled from

22 -transmitting on the RACH on the down attendant CCH of the RACH,

23 thereby notifying said mobile station of use right of the RACH

24 and inhibiting other mobile ‘stations acquiring the RACH from
25. ~"-transmitting a packet and - means for establishing up
26 synchronization by using the first segment, that each of said
27 mobile stations comprises means for adding numbers for
28 identifying the segmenté, and that said base station controller
29 or each of said base stations comprises means for releasing the

30  use right of the RACH upon reception of the last segment

31 according to the segment identification numbers.

1 11, A radio data transmission system, comprising:

2. a plurality of base stations; |

3 a plurality of mobile stations; and

4 a base station controller connected to a local area
5 network (LAN) and having a channel configuration in whiéh radio
6 channels between each base station and a pluralitf'of mobile
7 stations consist of a control channel (CCH) and a plurality of

8 communication channels (TCHs) wherein each of said base



.20 - cannot be transmtted, agg/giﬁfffﬂzﬁ,,f,ﬁeans for: E§§enbling fheffiiixt__
segnents held by one of saLdf- ase st n.and sai-d ggsg} kakion
controller and newy 23 ““ 1&@“”10 a packg CLRGATE ol
A radi o data transm ssion sy ﬂg pl urald ty.-of

base stations; 3 g¥ ueal tty' of notffie statiors; é’ U«f @§7

base station controller,'mhereln radi o channels 5 bet iedn_each
station and a plurality of nobile stati®As. 6 consi st jof a control
channel and a plurality of 7 connunication harrel-s—{(FCHs}
wher ei n sai d base t,ations u a Ity of TC}B as data
comuri cat F’gﬁt§°nsch'éﬁﬁﬁl & ud aj“&{ndé%} a%&é% ﬁ%&" fgtion
nmeans f or h|b
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12 for assembliﬁg segments sent from one of said mobile stations

13 into a packet in a format that can be sent to the LAN, means
14 for sending the packet to the LAN, a conve:sion table for
15 representing correspondence among mobile station numbers TNs
16 identifying said mobiie stations, addresses TAs identifying
17 said mobile stations in the LAN, and channel numbers CNs
“-18 identifying RACHs, means for searching said conversion table
19 upon reception of an RACH use request from one of said mobile
20 ’Stations, means, if the TN of said mobile station does not
21 exist in said conversion table, for registering the TN and the

22 CN of an RACH specified by the channel assignment system as
23 claimed in claim 9 in said conversion table, means, if the TN
24 of said mobile station is registered, for changing the CN
25 corresponding to the registered TN to the CN of RACH specified
26 by the channel assignmenﬁ system, and means for changing said
27 | conversion table if upon reception of a packet over RACH from
28 the mobile station identified by TN, the CN of the RACH differs

29 from the CN stored in said conversion table.



1o 18. A radio data transm ssion system conprising: 2
a plurality of base stations; 3 a plurality of nppiLe: ONS e
69 - This Sheet Has Been Repl aced 4 a base sﬁamhég§5ﬁ§$u AT
controller, in which radio channels 5 between each base E@atiSﬁ""ﬁa“a “1
plurality of nobile stations 6 include a control chadnél 2(;'Gg;1§g'].r;,-.geyno|4l

a plurality of 7 comuni cati on channels (TCHs) wherleijn each of sai
base 8 stations uses a plurality of T&Hs as data conmunifcdtTom9

channel s using a random access net hod (RACHs); 10 nmeans for
measuring line use efficiency of each RACH 11 managed by one base
station; 12 means for conparing the neasured |ine use efficiency

of 13 one RACH with that of another RACH,

g
]

1 14, A radio data transmission syétem, comprising:
r 2 a plurality of base stations;

3 a plurality of mobile stations; and

4 a base station controller wherein a channel
5 configuration wherein radioc channels between each base station
6 and a plurality of mobile stations consist of a control channel
7 (CCH) and a plurality of communication channels (TéHé) wherein
8 each of said base stations uses a plurality of TCHs as data

9 comniunication channels using a random access method (RACHs);
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efficiency than other RACHs based on th M o
nmeans for deleting the selected RACH from the", fgroup; inhibitin

means for selecting an FUK?J ' | ower _
’ , fand

bt s 2 S e,

use of the RACH and deleting the RACH from 18 “shfft*d stfn?tﬁﬁﬁﬁ&ﬂbﬁ@
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wherein, when said base station uses two or more TCHs
for RACH, said base station and said base station controller
comprise means for assembling some of the TCHs into one RACH,
means for dividing the RACH into a plurality of RACHs for
operation, and means for operating a plurality of RACHs

different ‘in speed.
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WHAT IS CLAIMED IS:

1. A radio data transmission system, comprising:

a plurality of base stationé;

a plurality of mobile staﬁions; and

a base station controller;

wherein radio channels between e;éh base station and a

plurality of mobile stations consist of a control channel (CCH)

‘and a plurality of communication channels (TCHs) with voice

two-way communication as one unit and down channels of the TCHs

include an attendant CCH; and

wherein all channels of the TCHs on which no telephone

voice signal is transmitted are used as data communication

'channe;s usigg a random access method (RACHs) and that said

mobile stations use all the RACHs to transmit and receive a

daﬁa pgcket.
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