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(57) ABSTRACT

The present invention proposes communication devices (1, 6)
and a method for transmitting and receiving random access
bursts 1n a random access channel of a digital telecommuni-
cation system. Thereby, a random access burst comprising a
preamble part for acquiring a part of said random access
channel and at least one message part for transmitting data 1n
said acquired part of the random access channel 1s generated,
whereby the number of message parts depends on an amount
of data to be transmitted 1n the message parts. In case that two
or more message parts are generated, each preceding message
part comprises a continuation indicator indicating a succeed-
ing message part. After transmission of such a random access
burst, the continuation indicator 1s detected and a further part
of the random access channel 1s reserved for the succeeding
message part. Advantageously, the random access channel
comprises a number of random access slots being divided into
a first section containing contention based random access
slots and a second section containing reservation based ran-
dom access slots, whereby the preamble part of a random
access burst comprising two or more message parts 1s trans-
mitted 1n said second section. The present invention has the
advantage that a higher amount of random access data can be
transmitted within one random access burst in a simple way
without enhancing the contention-based access to the random
access channel.
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TRANSMISSION OF RANDOM ACCESS
BURSTS WITH AT LEAST ONE MESSAGE
PART

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

The present invention relates to devices for transmitting,
and receiving data 1n a digital telecommunication system, as
¢. g. a base station or a mobile terminal, and to a method for
transmitting and recerving random access bursts 1n a random
access channel of a digital telecommunication system.

In a telecommunication system, data are communicated
between base stations and mobile stations. Thereby, the com-
munication area 1s divided in cells, 1n which one base station
communicates with one or more mobile stations. The data
transmission from a mobile station to a base station 1s called
uplink and the data transmission from a base station to one or
more mobile stations 1s called downlink. For the uplink and
the downlink, several transmission channels for the transmis-
sion of control and user data are available, e. g. a broadcast
control channel, a synchronization channel, a user data chan-
nel, arandom access channel etc. In some telecommunication
systems, a communication also between mobile terminals 1s
possible.

A communication device of the telecommunication sys-
tem, as €. g. a base station or a mobile terminal, may not have
an existing dedicated connection to another communication
device of the telecommunication system, but may wish to
start the transmission of control or user data. An example of
such data may be an 1nitial setup message to be sent from a
mobile terminal to a base station to establish a first signaling,
connection. Usually, the random access channel 1s used for
this purpose since it does not require prior negotiation,
whereby the random access channel 1s accessed randomly by
the communication device (usually a mobile terminal ) requir-
ing a connection. Thereby, the random access data transmit-
ted from a mobile station to a base terminal can e. g. contain
a request, 1f the base station has suflicient resources available
to build up the required connection or to transfer user data.

Usually, a random access burst consists of a preamble part
and a message part as shown in FIG. 1. The preamble part may
have alength of 1 ms, and the message part may have a length
of 10 ms, whereby a time delay 1s present between the pre-
amble part and the message part.

The random access channel used for the transmission of the
random access bursts comprises or consists of succeedingly
or periodically provided random access time windows, 1n
which several random access slots are available. The different
random access slots are randomly chosen by a communica-
tion device for the transmission of random access data. E. g.
in a currently proposed wide band direct sequence CDMA
(WCDMA) system, the random access channel 1s based upon
an 1itial preamble spreading code. The spreading code for
cach cell needs to be planned to ensure that neighboring cells
do not use the same preamble spreading code. Within the
preamble part of each random access burst, 1s provided the
preamble signature code, which 1s one of a number of sepa-
rate codes, 1. e. 16, available for use within that cell. These
separate preamble signature codes can be seen as separate
slots, as indicated 1n the scheme shown 1n FIG. 2, in which 16
separate preamble signatures are shown as an example. One
of these preamble signature codes 1s chosen randomly by a
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communication device for the transmission of the preamble
part of the random access burst.

Betforehand, the base station or the respective cell control-
ling unit signals, e. g. over the broadcast control channel,
which codes are available 1n each cell. Additionally, within
the time frame for the transmission of a random access burst
(10 ms) are provided a number of time ofisets, each ol 1.25 ms
allowing a further 8 variations. In other words, in each time
frame a random access time window 1s provided, a scheme of
which 1s shown 1n FI1G. 2 and which comprises a plurality of
random access slots for transmitting random access data. The
random access time window thereby extends over a time
frame of 10 ms, so that 128 different random access slots (16
separate preamble codes and 8 time oflsets) are provided
within one random access time windows. It 1s to be noted that
the above-mentioned numbers are only used as examples and
other numbers can be chosen depending on system require-
ments.

The preamble signature code, 1. . the signature code of the
preamble part of a random access burst determines the
spreading code for the message part of this random access
burst. As shown schematically in FIG. 3, the preamble signa-
ture points to a place in the spreading code tree available for
the message part. The message part 1s then transmitted with
this spreading code, e. g. with a spreading factor 16 or 32.
Thus, the possibility of collisions between message parts
simultaneously transmitted from different communication
devices 1s significantly reduced.

In FIG. 4, a sequence of exchanged data between a first
communication device, 1. €. a user equipment or mobile ter-
minal, and a second communication device, 1. e. a cell con-
troller or a base station of the telecommunication system 1s
schematically shown.

The mobile terminal attempting to transmit random access
data 1n the random access channel firstly transmits the pre-
amble partto the base station. The preamble part, as explained
above has an allocated unique combination of a preamble
signature and a time offset randomly chosen from the avail-
able values. Thus, a collision of two preamble parts simulta-
neously sent from two different mobile terminals to a rece1v-
ing base station only occurs 11 the two preamble parts have the
same preamble signature and the same time offset. A base
station properly receiving a preamble part transmits an acqui-
sition response, €. g. on a downlink common channel, back to
the mobile terminal. By means of the acquisition response,
the base station signals to the mobile terminal that 1t 1s expect-
ing the message part. Then, the mobile terminal transmits the
corresponding message part to the base station. In case that
the base station does not send an acquisition response, the
message part 1s not sent. The message part contains the ran-
dom access data. Since the length of the message part 1s fixed,
¢. g. 10 ms, the amount of data to be transmitted within one
message part 1s restricted. However, 1n many cases the size of
the message part of the random access burst will be msudifi-
cient, so that the random access data to be transmitted have to
be segmented over a number of different random access
bursts. The transmission of a number of random access bursts
1s problematic since the transmission 1s contention-based and
there 1s an increased possibility of collisions when a number
of random access bursts 1s transmitted sequentially. Further,
this leads to an undeterminable duration for the random
access data transmission. Further, for each random access
data segment, a new random access burst has to be formed and
to be transmitted. Further, each preamble part has to be suc-
cessiully received 1n a recerving device and answered by a
positive acquisition response so that the corresponding mes-
sage part can be transmitted. Then, the random access data of
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the different message parts transmitted within the different
random access bursts have to be reassembled 1n the recetving
device 1nto the complete data set.

The object of the present invention 1s therefore to provide
devices for transmitting and recerving data in a digital tele-
communication system and a method for transmitting and
receiving random access bursts 1n a random access channel of
a digital telecommunication system, which enable the trans-
mission of a larger amount of random access data in a simple
and efficient way.

The above object 1s achieved by a device for transmitting
and receiving data in a digital telecommunication system, 1n
which a random access channel for transmitting random
access bursts 1s provided, with generating means for gener-
ating a random access burst comprising a preamble part for
acquiring a part of said random access channel and at least
one message part for transmitting data 1n said acquired part of
said random access channel, the number of message parts
depending on an amount of data to be transmitted in the
message parts, whereby 1n case that two or more message
parts are generated, the generating means generates said ran-
dom access burst with at least one continuation indicator
indicating said two or more message parts, and transmitting
means for transmitting the random access burst generated by
said generating means. This device according to the present
invention 1s €. g. a mobile terminal of the telecommunication
system.

Thus, the device according to the present invention enables
the transmission of large amounts of random access datain a
random access burst by providing several message parts
within one random access burst. After the transmission of a
preamble part and the corresponding acquisition response
from a receiving device, several message parts can be trans-
mitted without the necessity to transmit a preamble part for
cach transmitted message part. The random access burst con-
tains an continuation indicator which informs the recerving,
device that the random access burst comprises more than the
usual one message part. The recerving device, €. g. a base
station of the communication system, then reserves a part of
the random access channel, e. g. on the basis of the spreading,
code of the message part which 1s determined by the signature
code of the preamble part, so that an undisturbed reception of
the succeeding message part(s) 1s assured. Another commu-
nication device attempting to access the random access chan-
nel with a preamble part having the same signature code will
not recerve an acquisition indicator from the receiving device
during the reservation period. Once the access to the random
access channel 1s granted, a transmitting communication
device according to the present invention 1s able to transmit a
large amount of random access data within a plurality of
message parts without the risk that the access to the random
access channel 1s refused due to contention.

Advantageously, the generating means generates a random
access burst comprising two or more message parts so that a
continuation indicator 1s contained in at least the first message
part. Thereby, the continuation indicator may contain infor-
mation on how many message parts are comprised in the
random access burst.

In the first advantageous example of a device transmitting
a random access burst according to the present invention, the
generating means generates a random access burst compris-
ing two or more message parts so that each preceding mes-
sage part comprises a continuation indicator indicating an
immediately succeeding message part. Thereby, the generat-
ing means may further advantageously generate a random
access burst comprising two or more message parts so that the
last of the message parts comprises an end indicator imndicat-
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ing the message part to be the last message part. Thereby, the
continuation indicator and/or the end indicator may be
located at the end of the respective message part. This enables
to maintain the normal structure of the message parts, since
the continuation indicator and/or the end indicator 1s just
added to the end of the message part. Further, the continuation
indicator and/or the end indicator may consist of a single bit
in the respective message part. Hereby, a recerving device can
decide 1n a simple way 1f a further message part will follow.
Advantageously, the continuation indicator as well as the end
indicator may consist of a single bit and have different bat
values, which enables simple processing structures on the
transmitter side and on the recerver side.

In a second advantageous example of a device transmitting,
a random access burst according to the present invention, the
random access channel comprises a number of random access
slots being divided 1nto a first section containing contention-
based random access slots and a second section containing
reservation-based random access slots, whereby the transmut-
ting means transmits the preamble of a random access burst
comprising two or more message parts in said second section.
Thereby, a receiving device receiving the preamble 1n the
second section knows that the corresponding burst will com-
prise two or more message parts. This 1s particularly advan-
tageous since a recerving device recerving a preamble part in
the second section may immediately reserve a turther part of
the random access channel for the receiving of the second
message part aiter the reception of the usual first message
part. In this case, the generating means further advanta-
geously generates the preamble of a random access burst
comprising two or more message parts by randomly choosing
one of the random access slots of the second section, whereby
a preamble signature code allocated to the chosen random
access slots serves as a continuation indicator indicating that
a second message part will be transmitted after the first mes-
sage part. This 1s particularly advantageous 1n a code division
multiple access (CDMA) system, in which the signature code
of a preamble part of a random access burst determines the
spreading code of the succeeding message part since arecerv-
ing device 1s then able to reserve the further part of a random
access channel 1n a simple way. Further advantageously 1n
this case, the generating means generates a random access
burst comprising three or more message parts so that each first
message part out of three immediately succeeding message
parts comprises a continuation indicator indicating that the
third message part will be transmitted after the second mes-
sage part.

In this way, the recerving device knows in due time that a
turther message part will be transmitted after the immediately
succeeding message part and 1s thus able to reserve a corre-
sponding part of the random access channel.

A device for receiving random access bursts according to
the present mvention comprises receving means for receiv-
ing a random access burst comprising a preamble part for
acquiring a part of said random access channel and at least
one message part for transmitting data 1in said acquired part of
said random access channel, the number of message parts
depending on an amount of data to be transmitted in the
message part, detecting means for detecting a continuation
indicator 1n a received random access burst, said continuation
indicator indicating that said random access burst comprises
at least two message parts and reserving means for reserving
a Turther part of said random access channel for receiving said
message parts upon detection of said continuation indicator.

Advantageously, the detecting means 1s adapted to detect
the continuation indicator 1n at least a first recerved message
part. The continuation indicator may contain information on
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the number of message parts contained 1n the random access
burst. Further advantageously, the reserving means, upon
detecting said continuation indicator 1n a receirved message
part, reserves a further part of said random access channel for
an immediately succeeding message part. Thereby, only the
corresponding part of the random access channel for receiv-
ing the very next message part 1s reserved. Further advanta-
geously, the detecting means 1s further adapted to detect an
end 1ndicator 1n a received message part, said end indicator
indicating the message part to be the last message part of at
least two message parts, whereby the reserving means termi-
nates the reservation of the random access channel upon the
detection of said end indicator.

In case that the random access channel comprises a number
of random access slots being divided into a first section con-
taining contention-based random access slots and a second
section containing reservation-based random access slots, the
reserving means of the receiving device of the present mnven-
tion, reserves, aiter the reception of a preamble part of a
random access burst 1n said second section, a further part of
the random access channel for receiving at least two message
parts. Upon reception of a preamble part 1n said second sec-
tion, the recewving device therefore knows that at least one
second message part after the usual first message part will be
transmitted. In this case, the detecting means, atter the recep-
tion of a preamble part of arandom access burst in said second
section, treats the preamble signature code of the preamble
part as the continuation indicator indicating that a second
message part will be transmitted after the first message part,
whereby the reserving means reserves a further part of said
random access channel for recerving said second message
part. The reserving means may thereby reserve the further
part of the random access channel by blocking out the pre-
amble signature code of the received preamble part, 1. €. by
not sending an acquisition dicator upon a reception of a
preamble part having the same signature code from another
transmitting device.

Further advantageously, the reserving means, upon detec-
tion of a continuation indicator 1n a recerved message part of
the random access burst, reserves a further part of said ran-
dom access channel for receiving a further message part of the
immediately succeeding message part. Thereby, 1n case that
the random access burst comprises three or more message
parts, the necessary parts of the random access channel can be
reserved 1n due time.

The proposed communication devices and the proposed
method of the present invention are particularly advanta-
geous, since they support the use of a random access burst
having a standard length, 1.e. the proposed scheme 1s back-
ward compatible. In the case that the continuation indicator 1s
the last bit of the message part and this bit 1s set to zero, the
message part corresponds to a standard length message part.

Further advantageously the two or more message parts are
continuously, 1.e. directly one after the other, transmitted and
received. Hereby, a very elficient transmission of message
parts can be achieved.

The present invention 1s explained in more detail in the
following description by means of preferred embodiments
relating to the enclosed drawings, 1n which

FIG. 1 shows the structure of a known random access burst,

FIG. 2 shows a scheme of available random access slots
defined by a respective combination of a preamble signature
and a time offset,

FIG. 3 shows the allocation of a scrambling code to a
message part on the basis of the signature code of the pre-
amble part,
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FIG. 4 shows the acquisition scheme of the random access
channel,

FIG. 5 shows the structure of several message parts of a first
example of a random access burst according to the present
invention,

FIG. 6 shows schematically a random access channel com-
prising a number of random access slots being divided into a
first section containing contention-based random access slots
and a second section containing reservation-based random
access slots, which will be used for longer RACHs,

FIG. 7 shows the structure of a second example of a random
access burst according to the present invention,

FIG. 8 shows a communication device generating and
transmitting random access bursts according to the present
imnvention, and

FIG. 9 shows a communication device recetving random
access bursts according to the present invention.

FIG. 5 shows the structure of several succeeding message
parts of a first example of a random access burst according to
the present invention. The random access burst of the present
invention also comprises a preamble part preceding the mes-
sage parts as explamned in relation to FIGS. 1 to 4. In the
example of FIG. 5, the continuation indicator 1s located at the
end of a respective message part. The first message part and
the second message part respectively comprise an continua-
tion indicator at the end of their data. The third and last
message part comprises an end indicator indicating the end of
the random access data transmitted in the random access
burst. The continuation indicators of the first and the second
message part may €. g. have the value “1”, and the end
indicator of the third message part can have the value “0”.
Thus, a communication device receiving the first message
part recerves the bit value “1” at the end of the first message
part and the second message part and therefore knows that a
turther message part 1s being transmitted. The recerving com-
munication device reserves the corresponding part of a ran-
dom access channel, 1. e. the time period necessary for the
transmission of the message part, so that a proper reception of
the following message part 1s assured. As soon as the receiv-
ing communication device receives the bit value “07, e. g. at
the end of the third message part, it knows that no further
message parts are being transmitted, releases the reservation
and provides the remaining or next part of the random access
channel for contention-based random access attempts.

FIG. 6 shows schematically the general time frame struc-
ture or the time window of a random access channel accord-
ing to the present invention. The time window has, €. g. a
length of 10 ms, as the message part of a usual random access
burst. The time window comprises a number of random
access slots, whereby each slot 1s defined by a preamble
signature and a time offset. In the shown example, 16 pre-
amble signatures and 8 time offsets within a time frame of 10
ms are provided. Thus, theoretically 128 possibilities of trans-
mitting a random access burst are possible. Each time offset
has a length of 1.25 ms. The 16 preamble signatures are
typically allocated to one cell of the communication system,
whereby the 16 preamble signatures are typically transmitted
from a respective base station to the mobile terminals.
According to the present mnvention, the random access time
window comprises a number of random access slots, which
are divided 1n a first section and a second section. The first
section, 1n the example shown 1n FI1G. 6 the time slots with the
preamble signatures 3 to 16, are contention-based random
access slots, which means that the different connected mobile
terminals 1n one cell of the communication system randomly
choose a time offset 1 to 8 and a preamble signature 3 to 16 to
transmit a preamble part of a random access burst to the base
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station to gain access to the network. Since the preamble
signatures and the time offsets are randomly chosen by the
mobile terminals, collisions between preamble parts from
two different mobile terminals having chosen the same time
offset and the same preamble signature may occur. The sec-
ond section of the random access slots of the random access
time window of the present invention comprises reservation-
based random access slots, 1n the example shown 1n FIG. 6 the
random access slots having the preamble signatures 1 and 2.
These slots are preselected and are allocated to random access
bursts having two or more message parts. A mobile terminal
intending to transmit a random access burst with two or more
message parts to the corresponding base station randomly
chooses a time offset 1 to 8 and a preamble signature 1 or 2
from the second section. A base station receiving a preamble
part of a random access burst chosen from the second section
recognizes the preamble signature as being chosen from the
second section and therefore knows that a corresponding
random access burst will comprise more than one message
part and reserve further parts of the random access channel
correspondingly.

The distribution of random access slots to the first section
and of contention-based random access slots and the second
section of reservation-based random access slots may either
be preset or varied during operation. In case that the distribu-
tion 1s preset, each of the mobile terminals always uses the
same random access slots for the first section and the same
random access slots for the second section. However, 1t can be
advantageous to vary the distribution of random access slots
depending on system requirements. In this case, the base
station sets the distribution of random access slots 1n the first
section and the second section on the basis of information on
unsuccessiul access attempts recerved from the mobile ter-
minals. After setting the distribution of the random access
time slots correspondingly, the base station transmits corre-
sponding information to the mobile terminals. The mobile
terminals then know which time offsets and preamble signa-
tures are allocated to the first section and to the second sec-
tion, respectively.

In FIG. 7, the structure of a random access burst according,
to the present invention 1s shown. In the example shown 1n
FIG. 7, the random access burst comprises a preamble part
and three succeeding message parts. A mobile terminal trans-
mitting this random access burst chooses a random access slot
from the second section of the random access time window, e.
g. one of the time offsets 1 to 8 and one of the preambles 1 or
2 as shown 1n FIG. 6. A base station recerving this preamble
part properly then sends an acquisition indicator back to the
mobile terminal, as explained 1n relation to FIG. 4, and grants
the corresponding part of the random access channel so that
the mobile terminal may transmit the first message part to the
base station. The base station having received the preamble
part with a preamble signature 1 or 2 knows, however, that the
succeeding random access burst will comprise more than one
message part. Therefore, the base station reserves a further
part of the random access channel for receiving the second
message part immediately after the first message part.
According to the present ivention, the first message part
comprises a continuation imndicator or continuation flag indi-
cating to the base station that a third message part will follow
alter the second message part. The base station receiving the
first message part therefore detects the continuation indicator
and reserves a further part of the random access channel for
receiving the third message part after the second message
part. Then, the base station receives the second message part
immediately after the first message part. The second message
part comprises also a continuation indicator, which 1n this
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case 1s an end indicator since 1t indicates that after the third
message part no further message part will follow. In the
example shown 1n FIG. 7, the continuation indicators consist
ol one bit 1n the respective message part, which 1s preferably
located at the end of the respective message part. The con-
tinuation indicator of the first message part indicating that the
third message part will follow has e. g. the value “1”°, whereas
the continuation indicator in the second message part indicat-
ing that no further message part will follow after the third
message part has the value “0”. Since the message parts of the
random access burst according to the present invention have
the same length of 10 ms and are generated and built 1n the
same way 1n a respective mobile terminal, the third message
part usually comprises a continuation indicator bit, too. The
value of this continuation indicator, however, 1s not important
(N. I.) and may be set to any value, since the random access
burst will end after this part. It1s to be noted, that the proposed
scheme of transmitting extended random access bursts having
two or more message parts 1s particularly advantageous since
it does not require complex signaling and only minimal
changes are needed to {it the proposed random access burst
scheme to presently proposed wireless telecommunication
schemes basing on code division multiple access.

FIG. 8 shows the general structure of a communication
device 1 for transmitting random access bursts according to
the present invention. The communication device 1 can e. g.
be a mobile terminal of the telecommunication system. The
communication device 1 comprises a generating means 3 for
generating a random access burst according to the present
invention, comprising a preamble part and at least one mes-
sage part, whereby the number of message part depends on
the amount of random access data to be transmitted. In case
that the random access burst to be transmitted comprises two
or more message parts, the generating means 3 generates the
random access burst with at least one continuation indicator
indicating that the random access burst comprises two or
more message parts. The first possibility 1n this case 1s that,
like explained in relation to FIG. §, the first message parts
comprises a continuation indicator indicating an immediately
succeeding second message part will follow. In the same way,
the second message part 1n this case comprises a continuation
indicator indicating that a third message part will follow. In
case that the random access comprises three message parts, as
for example shown 1n FIG. 5, the last message part, 1. €. the
third message part comprises an end indicator indicating that
this 1s the last message part. Generally speaking, the gener-
ating means 3 of the transmitting device 1 may generate the
random access burst and the corresponding continuation indi-
cators according to the present mvention in two different
ways. The first possibility 1s the possibility shown 1n FIG. 5,
in which the generating means 3 generates the random access
burst comprising two or more message parts so that each
preceding message part comprises a continuation indicator
indicating an immediately succeeding message part. The sec-
ond possibility 1s the possibility shown and explained 1n rela-
tion to FIGS. 6 and 7, in which the random access channel
comprises anumber of random access slots being divided into
a first section containing contention-based random access
slots and a second section containing reservation-based ran-
dom access slots, whereby the transmitting means 4 of the
transmitting device 1 transmits the preamble part of a random
access burst comprising two or more message parts 1n said
second section. Thus, the generating means 3 randomly
chooses a preamble signature from the preamble signatures
allocated to the second section, €. g. one of the preamble
signatures 1 or 2 as shown 1 FIG. 6 and the transmitting
means 4 transmits the preamble part correspondingly. A
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receiving device, as €. g. a base station 6 as shown 1n FIG. 9,
recognizes the preamble signature as being allocated to the
second section and therefore knows that at least a second
message part will follow. Thus, the preamble signature serves
as continuation indicator indicating that a second message
part will be transmitted after the first message part. The first
message part comprises a continuation indicator indicating,
that a third message part will follow after the second message
part 1n case that the random access burst comprises three
message parts as €. g. shown in FIG. 7. The second message
part comprises and end indicator indicating that no further
message part will follow after the third message part.

In both cases explained above, the continuation indicators
may consist of one bit 1n a respective message part, which
may be located at the end of the respective message part.
Further, the continuation indicators and the end indicators

consisting of a 1 bit value, respectively, should have different
values, as e. g. “0” or “1”’.

As stated above, the communication device 1 comprises
the transmitting means 4 for transmitting the random access
burst generated by the generating means 3. The transmitting,
means 4 can €. g. be a RF means, which transmits the random
access bursts by means of an antenna 2 of the communication
device 1. Further, the communication device 1 comprises
receiving means 3 for recerving data from other communica-
tion devices of the telecommunication system, €. g. for rece1v-
Ing an acquisition response from a base station in response of
a transmitted preamble part for acquiring access to a random
access channel to transmit random access data, as e. g.
explained above in relation to FIG. 4.

It 1s to be noted, that the communication device 1 shown 1n
FIG. 8 further comprises all necessary elements for transmit-
ting and recerving data in a telecommunication system, as €.
g. encoders, decoders, modulators, demodulators etc. How-
ever, FIG. 8 only shows the elements important for and 1n
relation to the present invention. The same 1s true for the
communication device 6 shown in FIG. 9, which might be a
base station of the telecommunication system.

FIG. 9 shows the general structure of the communication
device 6, which 1s adapted to receirve random access bursts of
the present invention as e. g. transmitted by the communica-
tion device 1 shown in FIG. 8. The communication device 6
comprises an antenna 7 for recerving and transmitting data in
the telecommunication system and a receiving means 8 for
receiving a random access burst comprising a preamble part
for acquiring a part of the random access channel and at least
one message part for transmitting data 1n the acquired part of
the random access channel. Further, the communication
device 6 comprises detecting means 9 for detecting a continu-
ation indicator in a recerved random access burst and areserv-
ing means 11 for reserving a further part of said random
access channel for receiving a succeeding message part.
Thus, 1f the receiving means 8 receives €. g. the message part
1 shown in FIG. 5, the continuation indicator bit *“1”” at the end
of the message part 1s detected and a further time period
corresponding to the length of a further message part is
reserved. Then, the recerving means 8 receives the second
message part and detects a further continuation indicator bit
“1” at the end of the second message part to reserve another
part of the random access channel corresponding to the length
of a further message part. Upon reception of the third message
part by the receiving means 8, the detecting means 9 detects
the end indicator bit “0” at the end of the third message part
and recognizes that no further message parts are to be
expected. Theretfore, no further parts of the random access
channel are reserved by the communication device 6. Since
no further reservation 1s present, the random access channel
can now be accessed again by different communication
devices on a contention basis. The communication device 6
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shown 1n FI1G. 9 may also be adapted to receive random access
bursts as explained 1n relation to FIGS. 6 and 7. In this case,
the recerving means 8 may recerve a preamble part, the pre-
amble signature code of which has been chosen from the
second section. The detecting means 9 of the communication
device 6 detects that the signature code of the preamble partis
a reserved signature code and that at least a second message
part will follow after the usually transmitted first message
part. Thus, the reserving means 11 reserves a further part of
the random access channel so that a second message part may
be received immediately after the first message part. Then, the
receiving means 8 recerves the first message part and the
detecting means 9 detects a continuation indicator contained
in the first message part. The continuation indicator contained
in the first message part indicates that a third message part
will follow after the second message part. The reserving
means 11 correspondingly reserves a further part of the ran-
dom access channel so that the third message part can be
received after the second message part. Upon recerving the
second message part in the recerving means 8, the detecting
means 9 detects the end indicator contained 1n the second
message part and therefore stops the reservation of further
parts of the random access channel. Thus, no further message
part for this random access burst will be recerved after the
reception of the third message part.

In both above explained cases, reserving further parts of the
random access channel by the reserving means 11 means that
the preamble signature code of the received preamble parts of
the random access burst are blocked from the communication
device 6. In other words, access of other communication
devices using the same preamble signature code and the same
time oifset for their preamble parts will not be possible during
the reservation time.

As stated above, the communication device 6 further com-
prises a transmission means 10 for transmitting data 1n the
telecommunication system, as €. g. an acquisition response
answering a recerved preamble part. The communication
device 6 further comprises modulators, demodulators, encod-
ers, decoders and so on necessary for operating as a commu-
nication device 1n the digital telecommunication system.

In addition to the features of the message parts explained in
relation to FIG. 5 or FIGS. 6 and 7, the random access bursts
generated and transmitted by the communication device 1 and
received by the communication device 6 have the same char-
acteristics as the random access bursts explained 1n relation to
FIGS. 1, 2, 3 and 4. E. g., the preamble parts of the random
access bursts generated by the generating means 3 of the

communication device 1 correspond 1dentically to the pre-
amble part of the random access burst explained in relation to
FIG. 1. Further, the relation between the preamble signature
and the spreading code of the message part of a random access
burst explained in relation to FI1G. 3 1s also true for the random
access bursts of the present invention. Further, the random
access channel acquisition scheme explained 1n relation to
FIG. 4 1s also performed by the commumication device 1
shown 1n FIG. 8 and the communication device 6 shown 1n
FIG. 9.

The present invention provides a scheme for transmitting,
and recerving random access bursts 1n the digital telecommus-
nication system, in which a higher amount of random access
data can be transmitted within one random access burst. The
main advantages are the increased length of the message data
transmission, whilst the amount of a contention-based access
1s reduced, since the preamble part 1s only transmitted once
even for several message parts. Further, the present scheme 1s
compatible with the transmission and reception of singular
random access bursts, 1n which only one preamble part and
one message part are contained.




US RE43,323 E

11

What 1s claimed 1s:
1. Device (1) for transmitting and recerving data in a digital
telecommunication system, in which a random access chan-
nel having a number of random access slots for transmitting
random access bursts 1s provided, with
generating means (3) for generating a random access burst
comprising a preamble part for acquiring a part of said
ransom access channel and at least one message part for
transmitting data 1in said acquired part of said random
access channel, the number of message parts depending
on an amount of data to be transmitted in the message
parts, whereby 1n case that two or more message parts
are generated, the generating means generates said ran-
dom access burst with at least one continuation indicator
indicating said two or more message parts, and

transmitting means (4) for transmitting said random access
burst generated by said generating means,

whereby a preamble part of a random access burst having

more than one message part 1s transmitted from random
access slots that are different from random access slots
used to transmit a preamble part of arandom access burst
having only one message part, thereby notitying the
device to reserve the acquired part of the random access
channel if needed.

2. Device (1) for transmitting and recerving data in a digital
telecommunication system according to claim 1, character-
1zed 1n,

that said generating means (3) generates a random access

burst comprising two or more message parts so that a
continuation indicator 1s contained 1n at least the first
message part.

3. Device (1) for transmitting and receiving data 1n a digital
telecommunication system according to claim 1, character-
1zed 1n,

that said generating means (3) generates a random access

burst comprising two or more message parts so that each
preceding message part comprises a continuation indi-
cator indicating an immediately succeeding message
part.

4. Device (1) for transmitting and recerving data in a digital
telecommunication system according to claim 1, character-
1zed 1n,

that said generating means generates a random access burst

comprising two or more message parts so that the last of
the message parts comprises an end indicator indicating
the message part to be the last message part.
5. Device (1) for transmitting and receiving data 1n a digital
telecommunication system, in which a random access chan-
nel for transmitting random access bursts 1s provided, with
generating means (3) for generating a random access burst
comprising a preamble part for acquiring a part of said
ransom access channel and at least one message part for
transmitting data i said acquired part of said random
access channel, the number of message parts depending
on an amount of data to be transmitted in the message
parts, whereby 1n case that two or more message parts
are generated, the generating means generates said ran-
dom access burst with at least one continuation indicator
indicating said two or more message parts, and

transmitting means (4) for transmitting said random access
burst generated by said generating means,

whereby said random access channel comprises a number

of random access slots being divided 1nto a first section
containing contention based random access slots and a
second section containing reservation based random
access slots, and
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whereby said transmitting means (4) transmits the pre-
amble part of a random access burst comprising two or
more message parts 1n said second section.

6. Device (1) for transmitting and recerving data in a digital
telecommunication system according to claim 5, character-
1zed 1n,

that said generating means (3) generates said preamble of a

random access burst comprising two or more message
parts by randomly choosing one of the random access
slots of the second section, whereby a preamble signa-
ture code allocated to the chosen random access slot
serves as continuation indicator indicating that a second
message part will be transmitted after the first message
part.

7. Device (1) for transmitting and receiving data 1n a digital
telecommunication system according to claim 5, character-
1zed 1n,

that said generating means (3) generates a random access

burst comprising three or more message parts so that
cach first message part out of three immediately suc-
ceeding message parts comprises a continuation indica-
tor indicating that a third message part will be transmut-
ted after the second message part.

8. Device (6) for transmitting and recerving data 1n a digital
telecommunication system, 1n which a random access chan-
nel having a number of random access slots for transmitting
random access bursts 1s provided, with

recerving means (8) for receiving a random access burst

comprising a preamble part for acquiring a part of said
random access channel and at least one message part for
transmitting data 1n said acquired part of said random
access channel, the number of message parts depending
on an amount of data to be transmitted 1n the message
part,

detecting means (9) for detecting a continuation indicator

in a recerved random access burst, said continuation
indicator indicating that said random access burst com-
prises at least two message parts, and

reserving means (11) for reserving a further part of said

random access channel for receiving said message parts
upon detection of said continuation indicator,

whereby a preamble part of a random access burst having

more than one message part 1s transmitted from random
access slots that are different from random access slots
used to transmit a preamble part of a random access burst
having only one message part, thereby notifying the
device-to reserve the acquired part of the random access
channel 1f needed.

9. Device (6) for transmitting and recerving data 1n a digital
telecommunication system according to claim 8, character-
1zed 1n,

that said detecting means (9) 1s adapted to detect said

continuation indicator 1n at least a first received message
part.

10. Device (6) for transmitting and receiving data in a
digital telecommunication system according to claim 8, char-
acterized 1n,

that said reserving means (11), upon detecting said con-

tinuation indicator 1n a received message part, reserves a
further part of said random access channel for an 1imme-
diately succeeding message part.

11. Device (6) for transmitting and receiving data 1n a
digital telecommunication system according to claim 8, char-
acterized 1n,

that said detecting means (9) 1s further adapted to detect an

end indicator 1n a received message part, said end 1ndi-
cator indicating the message part to be the last message
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part of at least two message parts, whereby said reserv-
ing means terminates the reservation of the random
access channel upon the detection of said end indicator.

12. Device (6) for transmitting and recerving data in a
digital telecommunication system, in which a random access

channel for transmitting random access bursts 1s provided,
with

receiving means (8) for recerving a random access burst
comprising a preamble part for acquiring a part of said
random access channel and at least one message part for
transmitting data 1n said acquired part of said random
access channel, the number of message parts depending

on an amount of data to be transmitted in the message
part,

detecting means (9) for detecting a continuation indicator
in a received random access burst, said continuation

indicator imndicating that said random access burst com-
prises at least two message parts, and

reserving means (11) for reserving a further part of said
random access channel for receiving said message parts
upon detection of said continuation indicator,

whereby said random access channel comprises a number
of random access slots being divided 1nto a first section
containing contention based random access slots and a
second section containing reservation based random
access slots, and

whereby after the reception of a preamble part ol a random
access burst 1n said second section, said reserving means

(11) reserves a turther part of said random access chan-
nel for recerving at least two message parts.

13. Device for transmitting and recerving data 1n a digital
telecommunication system according to claim 12, character-
1zed 1n,

that said detecting means, after the reception of a preamble

part ol a random access burst 1 said second section,
treats the preamble signature code of said preamble part
as the continuation indicator indicating that a second
message part will be transmitted after the first message
part, whereby said reserving means (11) reserves a fur-
ther part of said random access channel for recerving
said second message part.

14. Device for transmitting and receiving data 1n a digital
telecommunication system according to claim 12, character-
1zed 1n,

that said reserving means (11), upon detection of a con-

tinuation indicator in a received message part of a ran-
dom access burst, reserves a further part of said random

access channel for recerving a further message part after
the immediately succeeding message part.

15. Method for transmitting and receiving random access
bursts 1n a random access channel of a digital telecommuni-
cation system with said random access channel having a
number of random access slots, comprising the steps of

generating a random access burst comprising a preamble
for acquiring a part of said random access channel and at
least one message part for transmitting data i said
acquired part of said random access channel, the number
of message parts depending on an amount of data to be
transmitted 1n the message parts, whereby in case that
two or more message parts are generated, said random
access burst 1s generated with a continuation indicator
indicating a succeeding message part,
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transmitting said generated random access burst,

recerving said random access burst

detecting said continuation indicator 1n said received ran-

dom access burst and reserving a further part of said
random access channel for recetving at least two mes-
sage parts,

whereby a preamble part of a random access burst having

more than one message part 1s transmitted from random
access slots that are different from random access slots
used to transmit a preamble part of a random access burst
having only one message part, thereby notifying the
digital telecommunication system to reserve the
acquired part of the random access channel 11 needed.

16. Method for transmitting and receiving random access
bursts 1n a digital telecommunication system according to
claim 15, characterized 1n,

that 1n a random access burst comprising two or more

message parts a continuation indicator 1s contained 1n at
least the first message part.

17. Method for transmitting and receiving random access
bursts 1n a digital telecommunication system according to
claim 15, characterized 1n,

that 1n a random access burst comprising two or more

message parts each preceding message part comprises a
continuation indicator indicating an 1mmediately suc-
ceeding message part.

18. Method for transmitting and receiving random access
bursts 1n a digital telecommunication system according to
claim 15, characterized 1n,

that 1n a random access burst comprising two or more

message parts the last of the message parts comprises an
end 1ndicator indicating the message part to be the last
message part.

19. Method for transmitting and receiving random access
bursts 1n a digital telecommunication system, with the steps
of

generating a random access burst comprising a preamble

for acquiring a part of said random access channel and at
least one message part for transmitting data 1 said
acquired part of said random access channel, the number
of message parts depending on an amount of data to be
transmitted 1n the message parts, whereby in case that
two or more message parts are generated, said random
access burst 1s generated with a continuation indicator
indicating a succeeding message part,

transmitting said generated random access burst,

recerving said random access burst

detecting said continuation indicator in said recetved ran-

dom access burst and reserving a further part of said
random access channel for recerving at least two mes-
sage parts, and

whereby said random access channel comprises a number

of random access slots being divided 1nto a first section
containing contention based random access slots and a
second section containing reservation based random
access slots, whereby the preamble part of a random
access burst comprising two or more message parts 1s
transmitted 1n said second sections.

20. Method for transmitting and recerving random access
bursts 1n a digital telecommunication system according to

claim 19, characterized 1n,
that said preamble of a random access burst comprising
two or more message parts 1s generated by randomly
choosing one of the random access slots of the second
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section, whereby a preamble signature code allocated to
the chosen random access slot serves as continuation
indicator indicating that a second message part will be
transmitted after the first message part.

21. Method for transmitting and receiving random access
bursts 1n a digital telecommunication system according to
claim 19, characterized 1n,

that 1n a random access burst comprising three or more

message parts each first message part out of three imme-
diately succeeding message parts comprises a continu-
ation indicator indicating that a third message part.

22. Device for transmitting data to a receiver device in a
cellular digital telecommunication system, said device com-

prising;

a unit configured to provide a random access channel for
transmitting random access bursts, wherein said ran-
dom access channel has time windows, each time win-
dow comprising a number (nxm) of random access slots,
each random access slot being defined by one of n pre-
amble signatures and one of m time offsets, whereby said
random access slots of each time window arve divided in
at least two different sections,

a generating unit configured to generate a vandom access
burst comprising a preamble part for acquiring a part of
said random access channel and at least two message
parts for transmitting data in said acquired part of said
random access channel, a next message part immedi-
ately following a preceding message part and each said
message part exhibiting a fixed length, and

a transmitting unit configured to transmit said random
access burst including said at least two message parts
and for transmitting said preamble part of said vandom
access burst generated by said generating means to said
receiver device by using a pre-selected section of said at
least two different sections.

23. The device for transmitting according to claim 22,
wherein said preamble signature comprises 16 preamble sig-
natures which are allocated to one cell of said cellular digital
telecommunication system.

24. Device for transmitting data to a receiver device in a
cellular digital telecommunication system, said device com-
prising;

a generating unit configured to generate a random access
burst comprising a preamble part for acquiring a part of
said random access channel and two message parts for
transmitting data in said acquived part of said vandom
access channel, a next message part immediately follow-
ing a preceding message part and each said message
part exhibiting a fixed length,

a unit configured to provide random access slots for trans-
mitting nxm vandom access bursts, each vandom access
slot being defined by one of n preamble signatures and
one of m time offsets, whereby said vandom access slots
are divided into at least two different sections,
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a unit configured to pre-select one section from said differ-
ent sections, and
a transmitting unit configured to transmit said random
access burst including said two message parts and for
transmitting said preamble part of said vandom access
burst generated by said generating means to said
receiver device by using said pre-selected one section of
said random access slots.
25. Method for transmitting data to a veceiver device in a
cellular digital telecommunication system comprising the

steps of.

transmitting random access bursts in a random access
channel having time windows, each time window com-
prising a number (nxm) of random access slots, each
random access slot being defined by one of n preamble
signatures and one of m time offsets, wherveby said ran-
dom access slots of each time window ave divided in at
least two different sections,

generating a random access burst comprising a preamble

part for acquiving a part of said vandom access channel
and at least two message parts for transmitting data in
said acquired part of said random access channel, a next
message part immediately following a preceding mes-
sage part and each said message part exhibiting a fixed
length, and

transmitting said vandom access burst including said at

least two message parts and transmitting said preamble
part of said random access burst to said receiver device
by using a pre-selected section of said at least two dif-
Jerent sections.

26. The method of claim 25, wherein said preamble signa-
ture comprises 16 preamble signatures which ave allocated to
one cell of said cellular digital telecommunication system.

27. A method for transmitting data to a receiver device in a
cellular digital telecommunication system comprising the
steps of:

generating a random access burst comprising a preamble

part for acquirving a part of a random access channel
and two message parts for transmitting data in said
acquived part of said vandom access channel, a next
message part immediately following a preceding mes-
sage part and each said message part exhibiting a fixed
length,

transmitting nxm random access bursts in vandom access

slots, each random access slot being defined by one of
preamble signatures and one of m time offsets, whereby
said random access slots are divided into at least two
different sections,

pre-selecting one section from said different sections, and

transmitting said vandom access burst including said two

message parts and transmitting said preamble part of
said random access burst to said receiver device by
using said pre-selected one section of said rvandom
access slots.
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