
METHODS AND ARRMfGEMENTS IN A RADIO COMMUNICATION
SYSTEM TECHNICAL FIELD OF THE INVENTION The invention
relates to methods and arrangements in a radio
communication system. More in particular the invention
relates to methods and arrangements (including a
mobile station and a control apparatus) relating to
uplink transmissions and scheduling of resources for
uplink transmissions in connection with packet
switched communication. DESCRIPTION OF RELATED ART The
Third Generation Partnership Project (3GPP)
specifications covering General packet radio service
(GPRS) and Enhanced General packet radio service
(EGPRS) provides for packet switched communication in
a radio communication system comprising a radio
communication network and mobile stations. Packet
switched data is exchanged between the radio
communication network and the mobile stations on
Packet Data Channels. Transmissions from mobile
stations to the radio communication network occur on
uplink Packet Data Channels while transmissions from
the radio communication to the mobile stations occur
on downlink Packet Data Channels. GPRS/EGPRS allows
several mobile stations to be multiplexed on the same
uplink Packet Data Channel . The multiplexing of said
mobile stations on the uplink Packet Data Channel is
controlled by Uplink State Flags (USFs) transmitted on
the corresponding downlink Packet Data Channel. When a
specific mobile station receives one of its Uplink
State Flags on the downlink Packet Data Channel, it
recognizes that it has been assigned resources on the
corresponding uplink Packet Data Channel for
transmission of one radio block (or a sequence of four
radio blocks) . According to 3GPP specifications for
GER- release 6 , each uplink radio block is always
mapped as four bursts on one uplink 



Packet Data Channel resulting in a radio block period
of 20 m s .In order to provide reduced latency, an
alternative new radio block mapping scheme has been
proposed in which bursts of an uplink radio block is
mapped on at least two different uplink Packet Data
Channels. Thus, mapping the four bursts of an uplink
radio block as two bursts each on two different uplink
Packet Data Channels results in a radio block period
of 10 ms while mapping the four bursts of an uplink
radio block as one burst each on four different uplink
Packet Data Channels results in a radio block period
of 5 ms. WO 99/41918 discloses a packet data
communication system using Uplink State Flags
transmitted in the downlink direction for scheduling
of traffic in the uplink for one or several mobile
users utilizing the same physical channel . An Uplink
State Flag indicates to a mobile that one or several
consecutive radio blocks are reserved for uplink
transmission from a specific mobile avoiding the need
for the mobile station to receive the USF during the
remaining period defined by the number of radio blocks
scheduled. SUMMARY OF THE INVENTION The problem
addressed by the present invention is providing ways
of scheduling uplink transmission resources and
performing uplink transmissions when mapping radio
blocks on at least two different uplink Packet Data
Channels. The problem is solved by methods according
to claims 1 and 9 , a control apparatus according to
claim 13 and a mobile station according to claim 21. A
general advantage of the invention is that it supports
uplink transmissions and scheduling of uplink
transmission resources when mapping radio blocks on at
least two different uplink Packet Data Channels. A
more specific advantage of some embodiments of the
invention 



is that it allows multiplexing of legacy mobile
stations andmobile stations supporting mapping of
radio blocks on at least two different uplink Packet
Data Channels on a common set of uplink Packet Data
Channels. The invention will now be described in more
detail with reference to exemplary embodiments thereof
and also with reference to the accompanying drawings .
BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a
schematic view of an example radio communication
system in which the present invention may be employed.
Fig. 2 is a channel diagram illustrating an example
scenario of Uplink State Flag transmission on a
downlink PDCH triggering transmission of a radio block
on the corresponding uplink PDCH. Fig. 3A is a flow
diagram illustrating a basic method for scheduling
uplink transmission resources according to the
invention. Fig. 3B is a flow diagram illustrating a
basic method for uplink transmission according to the
invention. Fig. 4 is a flow diagram illustrating a
first exemplary embodiment of a method for scheduling
uplink transmission resources according to the
invention. Fig. 5 is a channel diagram illustrating an
example scenario of Uplink State Flag transmissions on
two downlink PDCHs triggering transmission of
scheduled radio blocks on the corresponding uplink
PDCHs. Fig. 6 is a block diagram illustrating a first
exemplary embodiment of a control apparatus according
to the invention. Fig. 7 is a flow diagram
illustrating a first exemplary embodiment of a method
for uplink transmission according to the
invention.Fig. 8 is a block diagram illustrating a
first exemplaryembodiment of a mobile station
according to the invention. Fig. 9 is a channel
diagram illustrating an example scenario of 



burst sequences when two downlink radio blocks are
both mapped on two downlink Packet Data Channels.
DETAILED DESCRIPTION OF THE EMBODIMENTS Fig. 1
illustrates a non-limiting example of a radio
communication system SYSl in which the present
invention may be employed. The communication system
SYSl includes a cellular radio communication network
NETl, alternatively referred to as a Public Land
Mobile Network (PLMN) and a plurality of mobile
stations including mobile stations MS1-MS4 . The
exemplary cellular radio communication network NETl
includes a core network CNl and a GSM/EDGE Radio
Access Network (GERAN) RANl, alternatively referred to
as a Base Station System (BSS) . The core network CNl
includes a Mobile services Switching Center (MSC) node
MSCl that provides circuit-switched services and a
General Packet Radio Service (GPRS) node SGSNl,
sometimes referred to as a serving GPRS support node
(SGSN) , which is tailored to provide packet- switched
type services. The radio access network RANl includes
one or more base station controllers (BSCs) . For sake
of simplicity, the radio access network RANl of Fig. 1
is shown with only one base station controller BSCl.
Each base station controller is connected to and
controls a plurality of base transceiver stations
(BTSs) such as base station transceiver station BTSl
illustrated in Fig. 1 . The radio access network RANl
is connected to the mobile services switching center
MSCl over an interface referred to as the A interface
while the radio access network RANl is connected to
the serving GPRS support node SGSNl over an interface
referred to as the Gb interface.The Radio Access
Network RANl provides radio communication between the
cellular radio communication network NETl and mobile
stations such as mobile stations MS1-MS4 over a radio
interface referred to as the Um interface. The details
of the Um- interface 



are specified in the 44- and 45-series of the Third
Generation partnership Project (3GPP) Technical
Specifications. The radio communication system SYSl in
Fig. 1 supports packet switched communication using
General Packet Radio Service (GPRS) and Enhanced
General Packet Radio Service (EGPRS) according to the
3GPP specifications. Communication of packet switched
data between the radio communication network NETl and
the mobile stations MS1-MS4 occurs utilizing so called
Temporary Block Flows (TBFs) . The radio communication
network NETl communicates packet switched data to any
one of the mobile stations MS1-MS4 utilizing a
downlink Temporary Block Flow established with the
relevant mobile station MS1-MS4 while the respective
mobile stations MSl- MS4 communicates packet switched
data to the radio communication network NETl utilizing
an uplink Temporary Block Flow established between the
mobile station and the radio communication network
NETl . When configuring an uplink Temporary Block
Flow, a list of one or more uplink Packet Data
Channels (PDCHs) and a corresponding Uplink State Flag
(USF) value per corresponding downlink Packet Data
Channel is associated with the uplink Temporary Block
Flow in order to support allocation of uplink
resources associated with the uplink Temporary Block
Flow. Packet Data Channels are the physical channels
used to convey packet switched data in a GPRS/EGPRS
system. Each Packet Data Channel is defined by a
sequence of radio frequency channels (allowing both
frequency hopping and single carrier alternatives) and
time slots (same time slot in each TDMA frame on which
the Packet Data Channel is mapped) .Fig. 1
schematically illustrates how the set of Packet Data
Channels used to convey packet switched data between
the radio communication network NETl and the mobile
stations MS1-MS4 



includes a first uplink Packet Data Channel CHlU and a
corresponding first downlink Packet Data Channel CHlD
as well as a second uplink Packet Data Channel CH2U
and a corresponding second downlink Packet Data
Channel CH2D. The packet switched data communicated
using a Temporary Block Flow is organized into a
number of Radio Link Control /Medium Access Control
(RLC/MAC) blocks. Each RLC/MAC block is communicated
over the Um interface in a radio block comprising a
sequence of four bursts transmitted consecutively on a
Packet Data Channel. In the uplink direction, several
mobile stations may be multiplexed on the same uplink
Packet Data Channel. The Uplink State Flag is used to
control this multiplexing according to the Dynamic
Allocation medium access mode. A mobile station
associated with an Uplink State Flag (via an
established uplink Temporary Block Flow) on a downlink
Packet Data Channel, monitors the Uplink State Flags
transmitted on said downlink Packet Data Channel. When
the mobile station detects its associated Uplink State
Flag on the downlink Packet Data Channel, it means
that the radio communication network has scheduled
resources on the corresponding uplink Packet Data
Channel for transmission of one radio block (or a
sequence of four radio blocks depending on the
assigned USF granularity) . Fig. 2 schematically
illustrates an example scenario where a mobile
station, e.g. mobile station MS3 , has been associated
with an Uplink State Flag ("c" in Fig. 2 ) on a first
downlink Packet Data Channel CHl. Thus, when mobile
station MS3 has detected its associated Uplink State
Flag on the first downlink packet Data Channel CHl, it
transmits a radio block ("C" in Fig. 2 ) in four
bursts on the corresponding uplink Packet Data Channel
CHl.Mobile stations having so called multislot
capabilities may in 



parallel receive transmissions on plural Packet Data
Channels in the downlink and transmit on plural Packet
Data Channels in the uplink. However, radio blocks are
still always mapped as four bursts on one Packet Data
Channel and hence when e.g. two Packet Data Channels
are used in parallel, two different radio blocks are
transmitted/received in parallel, one on each Packet
Data Channel . In order to reduce the Round Trip Time
for communication in GPRS/EDGE radio communication
systems, it has been proposed to modify the way radio
blocks are mapped onto Packet Data Channels so as to
reduce the radio block period (sometimes referred to
as Transmission Time Interval, TTI) . Thus by mapping
the four bursts of a radio block onto two different
Packet Data Channels in parallel (i.e. two bursts on
each Packet Data Channel) instead of mapping said four
bursts on one Packet Data Channel, the block period
may be reduced from the current value of 20 ms to 10
ms. Similarly, by mapping the four bursts of a radio
block onto four different Packet Data Channels (i.e.
one burst on each Packet Data Channel) , the block
period/TTI value may be reduced to only 5 ms .
Changing the radio block mapping as indicated above
however causes problems in scenarios where it would be
desirable to multiplex both new mobile stations
supporting the new radio block mapping and legacy
mobile stations on the same group of Packet Data
Channels . The present invention provides ways of
scheduling uplink transmission resources and
performing uplink transmissions when mapping radio
blocks on at least two different uplink Packet Data
Channels. Embodiments of the invention further allows
multiplexing of mobile stations supporting mapping of
radio blocks on at least two uplink Packet Data
Channels and legacy 



mobile stations on a common set of uplink Packet Data
Channels.Fig. 3A schematically illustrates a basic
method according to the invention for scheduling, in a
radio communication network, resources in connection
with packet switched communication, wherein uplink and
downlink transmissions are segmented into radio blocks
and each radio block is transmitted in a plurality of
bursts . A t step 301 time slots are scheduled for
transmission of bursts of a first radio block on at
least two different uplink packet data channels in a
first subperiod within a basic uplink period. A t step
302 an Uplink State Flag, associated with a mobile
station for which said first radio block was
scheduled, is transmitted on a first downlink packet
data channel, wherein said first downlink packet data
channel is selected among a group of downlink packet
data channels corresponding to each of said at least
two different uplink packet data channels, wherein
each different downlink packet data channel in said
group represents a different subperiod within said
basic uplink period and said first downlink packet
data channel represents said first subperiod within
said basic uplink period. Fig. 3B illustrates a basic
method according to the invention for uplink
transmission by a mobile station in connection with
packet switched communication wherein uplink and
downlink transmissions are segmented into radio blocks
and each radio block is transmitted in a plurality of
bursts. A t step 303, an Uplink State Flag associated
with the mobile station is received on a first
downlink packet data channel. A t step 304 scheduled
resources for transmission of a first radio block are
identified in accordance with a radio block mapping
mode in which the bursts of the first radio block are
scheduled for transmission in time slots on at least
two different uplink packet data channels in a first
subperiod 



within a basic uplink period, wherein said first
downlink packetdata channel is one of a group of
downlink packet data channels corresponding to each of
said at least two different uplink packet data
channels, wherein each different downlink packet data
channel in said group represents a different subperiod
within said basic uplink period and wherein the timing
of said first subperiod within said basic uplink
period is derived utilizing the fact that said Uplink
State Flag was received on said first downlink packet
data channel. At step 305 the first uplink radio block
is transmitted utilizing the resources identified in
the identifying step 304. The basic uplink period
corresponds to the time required for transmitting a
radio block on one uplink packet data channel . As an
example, in a GPRS /EGPRS radio communication system
where a radio block is transmitted in four bursts, the
basic uplink period corresponds to the time required
for transmitting four bursts on one uplink packet data
channel . The number of different subperiods within a
basic uplink period matches the number of uplink
packet data channels (and corresponding downlink
packet data channels) on which time slots are
scheduled for transmission of the first radio block.
Thus, if the radio block is mapped on two uplink
packet data channels, the basic uplink period has two
subperiods and if the radio block is mapped on four
uplink packet data channels, the basic uplink period
has four subperiods . By letting different downlink
Packet Data Channels represent different subperiods
within a basic uplink period, it is possible to still
use Uplink State Flags transmitted per downlink Packet
Data Channel to indicate the allocation of resources
according to the new radio block mapping scheme to
mobile stations supporting this new radio block
mapping scheme. Maintaining the use of Uplink State
Flags transmitted per 



downlink Packet Data Channel is key to enable
multiplexing of legacy mobile stations and mobile
stations supporting the newradio block mapping scheme
on a common set of uplink Packet Data Channels. Fig. 4
is a flow diagram illustrating a method in a radio
communication network for scheduling uplink
transmission resources according to a first exemplary
embodiment of the invention. This exemplary method may
e.g. be implemented in the radio communication network
NETl in Fig. 1 for scheduling of uplink resources on
the first uplink Packet Data Channel CHlU and the
second uplink Packet Data Channel CH2U. In this
exemplary embodiment, the radio communication network
WETl supports both radio block mapping according to
the legacy radio block mapping of GPRS /EGPRS (i.e.
mapping an uplink radio block as four bursts on one
uplink Packet Data Channel during a basic uplink
period) and the proposed new radio block mapping in
which bursts of an uplink radio block are mapped onto
at least two different uplink Packet Data Channels,
such as the first Uplink Packet Data Channel CHlU and
the second Uplink Packet Data Channel CH2U, in a
subperiod within a basic uplink period. Each uplink
Temporary Block Flow configured to use either or both
of the first uplink Packet Data Channel CHlU and the
second uplink Packet Data Channel CH2U, is associated
with a radio block mapping mode attribute indicating
whether the radio blocks of the uplink Temporary Block
Flow should all be mapped as four bursts on a single
uplink Packet Data Channel or as four bursts on two
different uplink Packet Data Channels. At step 401,
the radio block mapping mode of an uplink Temporary
Block Flow, which is next in turn for getting
resources scheduled on either or both of the uplink
Packet Data Channels CHlU and CH2U in an upcoming
basic uplink period, is checked. If the radio block
mapping mode indicates that bursts should be 



mapped onto both the first uplink Packet Data Channel
CHlU and the second uplink Packet Data Channel CH2U
(an alternative "2 CHANNELS" at step 401) , processing
continues at step 402 where the radio communication
network NETl schedules time slots onboth the first
uplink Packet Data Channel CHlU and the second Packet
Data Channel CH2U for transmission of a first radio
block for said Temporary Block Flow. Thus two time
slots are scheduled each on the first uplink packet
Data Channel CHlU and the second uplink Packet Data
Channel CH2U for transmission of bursts of the first
radio block in a first subperiod within the basic
uplink period. At step 403, the radio communication
network NETl schedules time slots on both the first
uplink Packet Data Channel CHlU and the second Packet
Data Channel CH2U for transmission of a second radio
block for a Temporary Block Flow which is now next in
turn for getting a radio block mapped onto both said
uplink Packet Data Channels CHlU and CH2U. Thus two
time slots are scheduled each on the first uplink
packet Data Channel CHlU and on the second uplink
Packet Data Channel CH2U for transmission of bursts of
the second radio block in a second subperiod within
the basic uplink period. In this exemplary embodiment,
when mapping a radio block in two time slots each on
both the first and the second uplink Packet Data
Channels CHlU and CH2U, two adjacent radio blocks
(i.e. the first and second radio blocks scheduled in
steps 402 and 403 above) divides the basic uplink
period, corresponding to the time required for
transmitting four bursts on a GPRS/EGPRS Packet Data
Channel i.e. 20 ms, into two subperiods of length 10
ms each. Furthermore, in this exemplary embodiment,
the first downlink Packet Data Channel CHID
corresponding to the first uplink Packet Data Channel
CHlU and the second downlink Packet Data Channel CH2D
corresponding to the second uplink Packet Data 



Channel CH2U are configured to represent timing of
different subperiods within the basic uplink period.
Thus an Uplink State Flag transmitted on the first
downlink Packet Data Channel CHlD indicates that the
Temporary Block Flow associated with said Uplink State
Flag on the first downlink Packet Channel CHlD has
been allocated timeslots on both uplink Packet Data
ChannelsCHlU and CH2U for transmission of a radio
block during a first half of the basic uplink period,
while an Uplink State Flag transmitted on the second
downlink Packet Data Channel CHD2 indicates that the
Temporary Block Flow associated with said Uplink State
Flag on the second downlink Packet Data Channel CHD2
has been allocated timeslots on both uplink Packet
Data Channels CHlU and CH2U during a second half of
the basic uplink period (as an alternative it would of
course also have been possible to associate the first
downlink Packet Data Channel CHID with the second half
of the basic uplink period and the second Packet Data
Channel CH2D with the preceding first half of the
basic uplink period) . Thus a mobile station which has
been allocated resources for transmission of a radio
block on both uplink channels CHlU and CH2U, can
derive the timing of the scheduled radio block (i.e.
the scheduled subperiod within the basic uplink
period) utilizing knowledge of on which downlink
Packet Data Channel an Uplink State Flag associated
(via an uplink Temporary Block Flow) with the mobile
station was received. Thus, at step 404 the radio
communication network NETl transmits an Uplink State
Flag, associated with the Temporary Block Flow for
which the first radio block was scheduled at step 402,
on the first downlink Packet Data Channel CHlD and
also an Uplink State Flag, associated with the
Temporary Block Flow for which the second radio block
was scheduled at step 403, on the second downlink
Packet Data Channel CH2D. 



If the radio block mapping mode of the uplink
Temporary Block Flow examined at step 401 indicates
that all bursts should be mapped on one channel (an
alternative 1 CHANNEL" at step 401) , the radio
communication network NETl determines at step 405
which uplink Packet Data Channel said Temporary Block
Flow is associated with. If said Temporary Block Flow
is associated with the first uplink Packet Data
Channel CHlU (an alternative "FIRST" at step 405) ,the
radio communication network NETl schedules, at step
406, time slots on the first uplink Packet Data
Channel CHlU for transmission of a radio block for
said Temporary Block Flow and also time slots on the
second uplink Packet Data Channel CH2U for
transmission of another radio block for a Temporary
Block Flow next in turn for getting resources on the
second uplink Packet Data Channel CH2U. If said
Temporary Block Flow is associated with the second
uplink Packet Data Channel CH2U (an alternative
"SECOND" at step 402) , the radio communication
network NETl schedules, at step 407, time slots on the
second uplink Packet Data Channel CH2U for
transmission of a radio block for said Temporary Block
Flow and also time slots on the first uplink Packet
Data Channel CHlU for transmission of another radio
block for a Temporary Block Flow next in turn for
getting resources on the first uplink Packet Data
Channel CHlU. In situations where said Temporary Block
Flow is found to b e associated with both the first
and the second uplink Packet Data Channels CHlU and
CH2U, the radio communication network NETl alternates
between scheduling according to steps 406 and 407. At
step 408 the radio communication network NETl
transmits an Uplink State Flag associated with the
Temporary Block Flow for which a radio block was
scheduled on the first uplink Packet Data Channel CHlU
on the first downlink packet Data Channel CHID 



and an Uplink State Flag associated with the Temporary
Block Flow for which a radio block was scheduled on
the second uplink Packet Data Channel CH2U on the
second downlink packet Data Channel CH2D. Fig. 5
illustrates en example scenario where scheduling
according to Fig. 4 has been performed. According to
this example scenario, a first mobile station MSl and
a second mobile station MS2 in Fig. 1 are EGPRS mobile
stations supporting the proposed new way of mapping
radio blocks while a third mobilestation MS3 and a
fourth mobile station MS4 in Fig. 3 are legacy mobile
stations. In this example scenario, there is a first
Temporary Block Flow through which the first mobile
station MSl has been associated with an Uplink State
Flag a on the first downlink Packet Data Channel CHlD,
a second Temporary Block Flow through which the second
mobile station MSl has been associated with an Uplink
State Flag b on the second downlink Packet Data
Channel CH2D, a third Temporary Block Flow through
which the third mobile station MS3 has been associated
with an Uplink State Flag c on the first downlink
Packet Data Channel CHlD and a fourth Temporary Block
Flow through which the fourth mobile station MS4 has
been associated with an Uplink State Flag d on the
second downlink Packet Data Channel CH2D. In this
example scenario, when performing the processing
according to step 401 in order to schedule uplink
transmissions in the basic uplink period corresponding
to TDMA frames N+5 to N+8 on the first and second
uplink Packet Data Channels CHlU and CH2U, the first
Temporary Block Flow is next in turn for getting
resources scheduled on both uplink Packet Data
Channels CHlU and CH2U. Hence time slots are scheduled
at step 402 on both uplink Packet Da.ta Channels CHlU
and CH2U for transmission of a first radio block A for
the first Temporary Block Flow. At step 403 time slots
are scheduled on both uplink packet Data Channels 



CHlU and CH2U for transmission of a second radio block
B for the second Temporary Block Flow since the second
Temporary Block Flow was next in line after the first
Temporary Block Flow for having resources scheduled on
both uplink Packet Data Channels CHlU and CH2U. In
accordance with how uplink resources have been
scheduled in TDMA frames N+5 to N+8, the Uplink State
Flag a associated with the first Temporary Block Flow
is transmitted on the first downlink Packet Data
Channel CHlD and the Uplink State Flag b associated
with the second Temporary Block Flow is transmittedon
the second downlink Packet Data Channel CH2D at step
404 in TDMA frames N+l to N+4. Upon returning to step
401 in order to schedule uplink transmissions in
another basic uplink period corresponding to TDMA
frames N+9 to N+12 on the first and second uplink
Packet Data Channels CHlU and CH2U, the third
Temporary Block Flow is next in turn for getting
resources scheduled on either one of the uplink Packet
Data Channels CHlU and CH2U. The third Temporary Block
Flow has only been assigned the first Uplink Packet
Data Channel CHlU, hence time slots are scheduled at
step 406 on the first Uplink Packet Data Channel CHlU
for transmission of a radio block C for the third
Temporary Block Flow in TDMA frames N+9 to N+12 . Time
slots are also scheduled at step 406 on the second
Uplink Packet Data Channel CH2U in TDMA frames N+9 to
N+12 for transmission of another radio block D for the
fourth Temporary Block Flow which is next in turn for
getting resources on the second uplink Packet Data
Channel CH2U. In accordance with how uplink resources
have been scheduled in TDMA frames N+9 to N+12, the
Uplink State Flag c associated with the third
Temporary Block Flow is transmitted on the first
downlink Packet Data Channel CHlD and the Uplink State
Flag d associated with the second Temporary Block Flow
is transmitted 



on the second downlink Packet Data Channel CH2D at
step 408 in TDMA frames N+5 to N+8 . Please note that
even though not illustrated in the present example
scenario, the first and second mobile stations MS1-MS2
would typically be associated with Uplink State Flags
on both downlink Packet Data Channels CH1D-CH2D so as
to provide full flexibility as regards in which
subperiod (i.e. the first half or the second/ last
half) within a basic uplink period said mobile
stations MS1-MS2 may be scheduled uplink transmission
resources on both uplink Packet Data Channels
CH1U-CH2U.16 In the context of the exemplary radio
communication system SYSl illustrated in Fig. 1 , the
Base Station Controller BSCl of Pig. 1 performs most
of the method steps of Fig. 4 (except the actual radio
transmission parts of steps 404 and 408) . Thus, the
Base Station Controller BSCl provides one exemplary
embodiment of a control apparatus according to the
invention for scheduling uplink transmission resources
in connection with packet switched communication. The
base station controller BSCl includes digital data
processing circuitry in the form of a programmable
processor CPl (see Fig. 1 ) . The processor is in
particular programmed to function as scheduling means
scheduling time slots for transmission of bursts on
the uplink Packet Data Channels CHlU and CH2U, and
thus performs the method steps 401-403 and 405-407 of
Fig. 4 . The processor is also programmed to function
as initiating means for initiating transmission (see
steps 404 and 408 of Fig. 4 ) of appropriate Uplink
State Flags on the appropriate downlink Packet Data
Channels CHlD and CH2D informing the mobile stations
MS1-MS4 how uplink transmission resources have been
scheduled. The actual radio transmission of said
Uplink State Flags on the downlink Packet Data
Channels CHID and CH2D are however performed by the
base transceiver 



station BTSl in response to instructions provided to
the base transceiver station BTSl from the base
station controller BSCl. Fig. 6 schematically
illustrates a logical block diagram of a control
apparatus 600 according to the invention comprising
said scheduling means 601 operable connected to said
initiating means 602. Fig. 7 is a flow diagram
illustrating a method in a mobile station for
performing uplink transmission according to a first
exemplary embodiment of the invention. This exemplary
method may e.g. be implemented in the first mobile
station MSl of Fig. 1 and used for performing uplink
transmissions in the radio communication system SYSl
in Fig. 1 . In this exemplary embodiment, the mobile
station MSl supports both radio block mapping
according to the legacy radio block mapping
ofGPRS/EGPRS (i.e. mapping an uplink radio block as
four bursts on one uplink Packet Data Channel) and the
proposed new radio block mapping in which bursts of an
uplink radio block are mapped onto at least two
different uplink Packet Data Channels such as the
first Uplink Packet Data Channel CHlU and the second
Uplink Packet Data Channel CH2U. The radio
communication network NETl and the mobile station MSl
need to agree on how radio blocks are mapped in the
uplink direction and how Uplink State Flags received
by the mobile station MSl should be interpreted. In
this exemplary embodiment, the radio block mapping
mode is agreed between the radio communication network
and the mobile station upon configuration of uplink
Temporary Block Flows for the mobile station MSl, and
thus similar to the radio communication network NETl,
the mobile station MSl maintains a radio block mapping
attribute for each of its uplink Temporary Block Flows
indicating whether the radio blocks of the uplink
Temporary Block Flow should all be mapped as four
bursts on a single uplink Packet Data Channel or as
two bursts each on two 



different uplink Packet Data Channels . At step 701,
the mobile station receives an Uplink State Flag on
one of the downlink Packet Data Channels it is
monitoring. The selection of downlink Packet Data
Channels the mobile station is currently monitoring is
determined by on which downlink Packet Data Channels
uplink Temporary Block Flows of the mobile station MSl
have been assigned Uplink State Flags . At step 702
the mobile station MSl determines whether the received
Uplink State Flag is associated with one of its uplink
Temporary Block Flows, i.e. whether the received
Uplink State Flag is associated with the mobile
station MSl. If the received Uplink State Flag is not
associated with one of the mobile stations uplink
Temporary Block Flows (an alternative NO at step 702)
, processing as a result of receiving this Uplink
State Flag is finished.If the received Uplink State
Flag is indeed associated with one of the mobile
stations uplink Temporary Block Flows (an alternative
YES at step 702) , the mobile station MSl checks the
radio block mapping mode of the concerned uplink
Temporary Block Flow at step 703. If the radio block
mapping mode of said uplink temporary Block Flow
indicates that bursts should be mapped onto both the
first uplink Packet Data Channel CHlU and the second
uplink Packet Data Channel CH2U (an alternative "2
CHANNELS" at step 703), processing continues at step
704 where the mobile station MSl derives timing of the
radio block which has been scheduled for said uplink
Temporary Block Flow on said uplink Packet Data
Channels CHlU and CH2U. The mobile station MSl derives
said timing of the scheduled radio block using
knowledge of on which downlink Packet Data Channel
CHlD or CH2D said Uplink State Flag was received. The
mobile station MSl and the radio communication network
NETl has a common .understanding (either implicit from



fixed protocol rules or from explicit signaling
information exchanged when configuring the concerned
uplink Temporary Block Flow) of how different downlink
Packet Data Channels represents different subperiods
within a basic uplink period. Thus, as already
elaborated in connection with Fig. 4 , in this
exemplary embodiment the first downlink Packet Data
Channel CHlD corresponds to the first 10 ms subperiod
of the upcoming 20 m s basic uplink period while the
second downlink Packet Data Channel CH2D corresponds
to the second 10 m s subperiod of said basic uplink
period. Consequently, if the Uplink State Flag was
received on the first downlink Packet Data Channel
CHlD, the mobile stations concludes that the radio
block is scheduled in the first 10 m s subperiod of
said basic uplink period, while if the Uplink State
Flag was received on the second downlink Packet Data
Channels CH2D, said radio block is scheduled in the
second 10 ms subperiod of said basic uplink period.At
step 705, the mobile station transmits said scheduled
radio block for said uplink Temporary Block Flow in
the time slots scheduled on both the first and the
second uplink Packet Data Channels CHlU and CH2U.
Depending on the results at step 704, the radio block
is thus either transmitted in the first two time slots
on both uplink Packet Data Channels CHlU and CH2U or
in the last two time slots on both uplink Packet Data
Channels CHlU and CH2U in the upcoming basic uplink
period. If the radio block mapping mode of said uplink
Temporary Block Flow indicates that all bursts should
be mapped on one uplink Packet Data Channel (an
alternative "1 CHANNEL" at step 703), processing
continues at step 706 where the mobile station MSl
transmits said scheduled radio block for said uplink
Temporary Block Flow in the time slots scheduled on
the uplink Packet Data Channel corresponding to the
downlink Packet Data Channel on which the Uplink State
Flag was received at step 701. Thus, if 



the Uplink State Flag was received on the first
downlink Packet Data Channel CHlD, the mobile station
transmits the radio block on the first uplink Packet
Data Channel CHlU, while if the Uplink State Flag was
received on the second downlink Packet Data Channel
CH2D, the mobile station transmits the radio block on
the second uplink Packet Data Channel CH2U. Returning
to the example scenario illustrated in Fig. 5 ,
performing processing according to Fig. 7 in the first
mobile station MSl would result in the first mobile
station MSl receiving Uplink State Flag a in TDMA
frames N+l to N+4 on the first downlink Packet Data
Channel CHlD at step 701. The mobile station MSl would
then conclude that it has been scheduled an uplink
radio block on both uplink Packet Data Channels CHlU
and CH2U. At step 704 the mobile station MSl would
derive timing of said scheduled radio block as being
the first half of the upcoming basic period in TDMA
frames N+5 to N+8 from the fact that the Uplink State
Flag was received on the first downlink Packet Data
Channel CHID. The mobile station would finallytransmit
radio block A in the timeslots scheduled on the first
and second uplink Packet Data Channels CH1U-CH2U
during TDMA frames N+5 and N+6. Fig. 8 schematically
illustrates an exemplary first embodiment of a mobile
station (e.g. mobile station MSl in Fig. 1 ) according
to the invention for implementing the method
illustrated in Fig. 7 . The mobile station MSl
includes a transmitter 801 and a receiver 802, both
operable connected to digital data processing
circuitry in the form of a programmable processor 803
. The transmitter 801 is adapted to transmit and the
receiver 802 is adapted to receive radio signals
according to the 3GPP specifications for the Um radio
interface. The processor 803 controls and coordinates
the operations of the transmitter 801 and the receiver
802. The processor is in 



particular programmed to, in response to being
informed by the receiver 802 of reception of an Uplink
State Flag (step 701 in Fig. 7 ) , perform processing
according to steps 702-704 in order to identify uplink
transmission resources scheduled for the mobile
station and order the transmitter 801 to perform
uplink transmission utilizing said identified
resources (step 705 in Fig. 7 ) . Apart from the
exemplary embodiment of the invention disclosed above,
there are several ways of providing rearrangements,
modifications and substitutions of the disclosed
embodiment resulting in additional embodiments of the
invention. The uplink Packet Data Channels CHlU and
CH2U and corresponding downlink Packet Data Channels
CHlD and CH2D may in some embodiments of the invention
be provided as different time slots on the same radio
frequency channel (or the same sequence of different
radio frequency channels) according to the current
multislot scheme of GPRS/EGPRS. In other embodiments
of. the invention, the uplink Packet Data Channels
CHlU and CH2U and corresponding downlink Packet Data
Channels CHID and CH2D may instead b e provided using
a common time slot but two differentradio frequency
channels (or two different sequences of different
radio frequency channels) according to a multi carrier
scheme . The concept of extended dynamic allocation
may be applied in the context of the invention. Thus,
the radio communication network may indicate to a
mobile station associated with an uplink Temporary
Block Flow, that it has been scheduled resources in a
selected subperiod and all following subperiods
(alternatively all preceding subperiods) within a
basic uplink period, by transmitting an Uplink State
Flag associated with the uplink Temporary Block Flow
on a downlink Packet Data Channel representing the
selected subperiod. 



The concept of Uplink State Flag granularity may also
be applied in the context of the invention. Thus, the
radio communication network may indicate to a mobile
station associated with an uplink Temporary Block
Flow, that it has been scheduled resources in a
selected subperiod in one or four consecutive basic
uplink periods, by transmitting an Uplink State Flag
associated with the uplink Temporary Block Flow on a
downlink Packet Data Channel representing the selected
subperiod. Existing signaling mechanisms for
configuring Temporary Block Flows as regards use of
extended dynamic allocation and/or Uplink State Flag
granularity may be used for configuring Temporary
Block Flows in connection with the invention. Support
for an arbitrary Uplink State Flag granularity (i.e.
not only one or four) , could be provided by extending
the signaling mechanisms accordingly. There are
different alternatives for how radio block mapping in
the downlink direction may be performed for the
downlink Packet Data Channels corresponding to the set
of at least two uplink Packet Data Channels for which
scheduling of transmission resources and uplink
transmission are performed according to the present
invention.One alternative would be to maintain the
legacy radio block mapping, i.e. transmitting all
bursts of a radio block on one downlink Packet Data
Channel . In embodiments of apparatuses and methods of
the invention utilizing this alternative, there is no
impact on how Uplink State Flags are transmitted. Both
legacy GPRS /EGPRS mobile stations only supporting the
legacy radio block mapping as well as new EGPRS mobile
stations supporting the new radio block mapping in the
uplink can both monitor Uplink States Flags and
receive data (i.e. have downlink Temporary Block Flows
for receiving application data, RLC/MAC control
signaling or higher layer signaling) on downlink
Packet 



Data Channels which only use the legacy radio block
mapping mode . Another alternative would be to
introduce the new radio block mapping, i.e. mapping a
radio block on at least two different Packet Data
Channels, also in the downlink direction. In
embodiments of apparatuses and methods of the
invention utilizing this alternative, the Uplink State
Flags would still need to be transmitted in four
bursts on one downlink Packet Data Channel in order
not to confuse any legacy mobile multiplexed on any
one of the channels in said set of at least two uplink
Packet Data Channels and hence monitoring Uplink State
Flag transmissions on the corresponding downlink
Packet Data Channels. Both legacy GPRS/EGPRS mobile
stations only supporting the legacy radio block
mapping as well as new EGPRS mobile stations
supporting the new radio block mapping in the uplink
can monitor Uplink States Flags but only new EGPRS
mobile stations supporting the new radio block mapping
in the downlink will be able to receive data (i.e.
have downlink Temporary Block Flows) on downlink
Packet Data Channels when the new radio block mapping
mode is used. Since only new mobile stations anyway
can receive data on downlink Packet Data Channels when
the new radio block mapping mode is used, additional
/new requirements on coding schemes, burst formats etc
may be placed on mobilestations which need to receive
data encoded according to the new radio block mapping
scheme. If only the new radio block mapping is used on
a set' of downlink Packet Data Channels, it will not
be possible to transmit data to legacy mobile
stations, i.e. provide downlink Temporary Block Flows
for legacy mobile station, on this set of downlink
Packet Data Channels. As an alternative, it is
possible to provide downlink Temporary Block flows for
legacy mobile stations by applying a mixed mode of
operation wherein the legacy radio 



block mapping (i.e. mapping a radio block on a single
downlink Packet Data Channel) is applied for a set of
downlink Packet Data Channels when transmitting data
to legacy mobile stations and the new radio block
mapping (i.e. mapping a radio block on at least two
different downlink Packet Data Channels) is applied
when transmitting data to mobile stations supporting
this new radio block mapping scheme. Mapping radio
blocks on at least two different Packet Data Channels
while still transmitting each Uplink State Flags in
four bursts on one downlink Packet Data Channel,
causes the Uplink State Flag to be transmitted in
bursts belonging to two different radio blocks. Fig 9
schematically illustrates an example scenario where
two radio blocks in the downlink direction are both
mapped onto both downlink Packet Channels CHID and
CH2D of the system illustrated in Fig. 1 . Thus the
first downlink radio block 'is transmitted in four
bursts bllbl4, while the second downlink radio block
is transmitted in four bursts b21-b24. A first Uplink
State Flag transmitted on downlink Packet Data Channel
CHlD in TDMA frames M+l to M+4 is encoded in bursts
bll and bl3 of the first radio block and bursts b21
and b23 of the second radio block. In a similar way, a
second Uplink State Flag transmitted on downlink
Packet Data Channel CH2D in TDMA frames M+l to M+4 is
encoded in bursts bl2 , bl4 of the first radio block
and bursts b22 and b24 of the second radio block. Thus
the sequence of bursts conveying thefirst Uplink State
Flag consists of bursts bll, bl3, b21 and b23 and the
sequence of bursts conveying the second Uplink State
Flag consists of bursts bl2, bl4, b22 and b24. Other
alternatives of course also exists for the order in
which burst of a radio block could be mapped as two
bursts each on both downlink packet data channels CHlD
and CH2D. The necessary measures needed to ensure
proper burst contents 



for transmission of data and Uplink State Flags in the
downlink direction depends on the coding scheme used
in consecutive radio blocks used for transmission of
an Uplink State Flag. Please note that the discussion
below mainly relate to existing coding schemes, but it
is of course also possible to define new coding
schemes for use in connection with the invention. For
coding schemes MCS-I to MCS-9 defined for EGPRS Radio
Blocks the following situations arise: For coding
schemes MCS-5 to MCS-9, the bit positions representing
Uplink State Flags (USF bits) in each burst are always
the same bits (Bit positions 150, 151, 168, 169, 17I
172, 177, 178, 195 in each burst) . In the context of
the example scenario of Fig. 9 , the USF bits in the
sequence of bursts used to convey the first Uplink
State Flag would be encoded the same way as if the
first Uplink State Flag was transmitted in one radio
block mapped as four consecutive bursts on the first
downlink Packet Data Channel CHID. Stealing Flag (SF)
bits do not need to be examined for decoding the
Uplink State Flags for these coding schemes and can
thus be mapped entirely within a single radio block
transmitted on both downlink Packet Data Channels
CH1D-CH2D and used to enable a mobile station decoding
said radio block to determine whether the radio block
header follows the MCS-5 to MCS-6 format or the MCS-7
to MCS-9 format and perform decoding accordingly. For
coding schemes MCS-I to MCS-4, the position of the USF
bits vary in each burst as follows:burst 1 : bit
positions 0 , 50, 100; burst 2 : bit positions 34, 84,
98; burst 3 : bit positions 18, 68, 82; burst 4 : bit
positions 2 , 52, 66. For these coding scheme, the USF
bit positions of the transmitted bursts need to be
adjusted so that each burst in a 



sequence of four bursts (belonging to two different
radio blocks) transmitted on one downlink Packet Data
Channel follows the above scheme. In the context of
the example scenario of Fig. 9 , the USF bits in the
sequence of bursts on the first downlink Packet Data
Channel CHlD used to convey the first Uplink State
Flag, i.e. bll, bl3, b21 and b23, need to follow the
above scheme. This of course also applies to the
sequence of bursts on the second downlink Packet Data
Channel CHlD used to convey the second Uplink State
Flag, i.e. bl2 , bl4, b22, b24. Further, the Stealing
Flag bits (positions 57 and 58) of each burst in said
sequence of bursts on the respective downlink Packet
Data Channel need to be set to indicate CS-4 (i.e. the
sequence [00, 01, 01, 10]). EGPRS mobile stations
capable of and needing to decode a radio block mapped
on both downlink Packet Data Channels CHlD and CH2D,
can determine from detecting GMSK modulation of the
transmitted bursts that the radio blocks must have a
header format according to the MCS-I to MCS-4 format
and perform decoding accordingly. A modified coding of
CS-I radio blocks could be used (for providing e.g.
RLC /MAC signaling) in which the same header format as
for MCS-I to MCS-4 is used and indicating in the
header that this modified CS-I coding scheme has been
used. The same measures as discussed above for MCS-I
to MCS-4 apply. Since coding schemes MCS-I to MCS-4
(and the proposed modified CS-I coding scheme) use
GMSK modulation while coding schemes MCS-5 to MCS-9
use 8-PSK modulation, and a legacy mobile stationwould
not be able to read an Uplink State Flag if the
associated bursts used different modulations, the
scheduling of downlink radio blocks /selection of
coding schemes should be made so as to ensure that
this situation does not arise. In the first exemplary
embodiments of a mobile station according to the
invention, digital data processing circuitry in the
form 



of a conventional programmable processor is used for
identifying uplink transmission resources scheduled
for the mobile station. In a similar way, in the first
exemplary embodiment of a control apparatus according
to the invention, digital data processing circuitry in
the form of a conventional programmable processor acts
both as scheduling means and initiating means.
However, any digital data processing circuitry capable
of performing these processing tasks could be used,
e.g. multiple processors working in series or in
parallel, ASICs, discrete logic circuits etc.
Programmable devices performing processing according
to the invention, can be dedicated to this task or
used also for processing related to other tasks .
Instead of having the base station controller BSCl
acting as a control apparatus according to the
invention for scheduling uplink transmission
resources, other nodes in the radio communication
network NETl, such as the base transceiver station
BTSl and the serving GPRS node SGSNl, could act as
such control apparatuses . Initially it would be
desirable that both radio communication networks and
mobile stations support both the legacy radio block
mapping mode and the proposed new radio block mapping
mode. However, as radio communication networks get
upgraded and in particular legacy mobile stations are
replaced by new mobile stations, the support of legacy
radio block mapping mode for uplink transmissions may
eventually be abandoned. Thus embodiments of the
invention may be provided which both support a mix of
the legacy radio block mapping and the proposed
newradio block mapping as well as embodiments only
supporting the new radio block mapping. When
scheduling all time slots in a basic uplink period on
at least two Uplink packet Data Channels to one mobile
station, the mobile station may be allowed to decide
how it prefers to 



perform radio block mapping, e.g. as two radio blocks
each mapped on only one uplink Packet Data Channel or
as two radio blocks each mapped on both uplink packet
Data Channels in different subperiods of said basic
uplink period. The radio communication network can
then decide the type of radio block mapping used by
the mobile station e.g. by attempting to decode radio
blocks according to the different possible
alternatives and decide which alternative is most
likely.CLAIMS 1 . A method in a radio communication
network (NETl) for scheduling uplink transmission
resources in connection with packet switched
communication, wherein uplink and downlink
transmissions are segmented into radio blocks (A-D)
and each radio block is transmitted in a plurality of
bursts, said method comprising the steps of:
scheduling (301) time slots for transmission of bursts
of a first radio block (A) on at least two different
uplink packet data channels (CH1U-CH2U) in a first
subperiod within a basic uplink period; transmitting
(302) an Uplink State flag (a) , associated with a
mobile station (MSl) for which said first radio block
was scheduled, on a first downlink packet data channel
(CHlD) selected among a group of downlink packet data
channels (CH1D-CH2D) corresponding to each of said at
least two different uplink packet data channels
(CH1U-CH2U) , wherein each different downlink packet
data channel (CH1D-CH2D) in said group represents a
different subperiod within said basic uplink period
and said first downlink packet data channel (CHlD)
represents said first subperiod within said basic
uplink period. 2 . A method according to claim 1, said
method further comprising: 



scheduling (403) time slots for transmission of bursts
of a second radio block (B) on said at least two
different uplink packet data channels (CH1U-CH2U) in a
second subperiod within said basic uplink period;
transmitting (404) an Uplink State flag (b) ,
associated with a mobile station (MS2 ) for which said
second radio block was scheduled, on a second downlink
packet data channel (CH2D) selected among said group
of downlink packet data channels(CH1D-CH2D) , wherein
said second downlink packet data channel (CH2D)
represents said second subperiod within said basic
uplink period. 3 . A method according to claim 2 ,
wherein said first subperiod precedes said second
subperiod in said basic uplink period . 4 . A method
according to claim 2 , wherein said second subperiod
precedes said first subperiod in said basic uplink
period. 5 . A method according to any one of claims
1-4, wherein the length of said basic uplink period
corresponds to the time required for transmitting all
bursts of a radio block on one uplink Packet Data
Channel . 6 . A method according to any one of claims
1-5, wherein said at least two different uplink packet
data channels (CHlUCH2U) consist of two uplink packet
data channels and said basic uplink period has two
subperiods . 7 . A method according to any one of
claims 1-5, wherein said at least two different uplink
packet data channels consist of four uplink packet
data channels and said basic uplink period has four
subperiods. 8 . A method according to any one of
claims 1-7, said method further comprising: scheduling
(406) time slots for transmission of all bursts of 



a third radio block (C) on one of said at least two
different uplink packet data channels (CH1U-CH2U) in
another basic uplink period; transmitting (408) an
Uplink State flag (c) , associated with a mobile
station (MS3) for which said third radio block (C) was
scheduled, on a downlink packet data channel (CHlD)
corresponding to said uplink packet data channel
(CHlU) onwhich said time slots for transmitting bursts
of said third radio block were scheduled. 9 . A method
in a mobile station (MSl) for uplink transmission in
connection with packet switched communication, wherein
uplink and downlink transmissions are segmented into
radio blocks (A-D) and each radio block is transmitted
in a plurality of bursts, said method comprising the
steps of: receiving (303) an Uplink State Flag (a)
associated with the mobile station (MSl) on a first
downlink packet data channel (CHID) ; identifying (3
04) scheduled resources for transmission of a first
radio block (A) in accordance with a radio block
mapping mode in wh ich the bursts of the first radio
block (A) are scheduled for transmission in time slots
on at least two different uplink packet data channels
(CH1U-CH2U) in a first subperiod within a basic uplink
period, wherein said first downlink packet data
channel (CHlD) is one of a group of downlink packet
data channels (CH1D-CH2D) corresponding to each of
said at least two different uplink packet data
channels (CH1U-CH2U) , wherein each different downlink
packet data channel (CH1D-CH2D) in said group
represents a different subperiod within said basic
uplink period and wherein the timing of said first
subperiod within said basic uplink period is derived
utilizing the fact that said Uplink State Flag (a) was
received on said first downlink packet data 



channel (CHlD) ; transmitting (305) the first uplink
radio block (A) utilizing the resources identified in
said identifying step. 10. A method according to claim
9 , wherein the length of said basic uplink period
corresponds to the time required for transmitting all
bursts of a radio block on one uplink Packet Data
Channel .11. A method according to any one of claims
9-10, wherein said at least two different uplink
packet da ta channels (CH1U-CH2U) consist of two
uplink packet data channels and said basic uplink
period has two subperiods. 12 . A method according to
any one of claims 9-10, wherein said at least two
different uplink packet data channels (CH1U-CH2U)
consist of four uplink packet data channels and said
basic uplink period has four subperiods. 13. A control
apparatus (600) in a radio communication network
(NETl) for scheduling uplink transmission resources in
connection with packet switched communication, wherein
uplink and downlink transmissions are segmented into
radio blocks and each radio block is transmitted in a
plurality of bursts, said apparatus comprising:
scheduling means (601) for scheduling time slots for
transmission of bursts of a first radio block (A) on
at least two different uplink packet data channels
(CH1U-CH2U) in a first subperiod within a basic uplink
period; initiating means (602) for initiating
transmission of an Uplink State Flag (a) , associated
with a mobile station (MSl) for which said first radio
block was scheduled, on a downlink packet data channel
(CHlD) selected among a group of downlink packet data
channels (CH1D-CH2D) corresponding to each of said at
least two different uplink packet data channels
(CH1U-CH2U) , wherein each different downlink packet
data 



channel in said group represents a different subperiod
within said basic uplink period and said first
downlink packet data channel (CHID) represents said
first subperiod within said basic uplink period. 14. A
control apparatus according to claim 13, wherein said
scheduling means are further arranged for scheduling
time slots for transmission of bursts of a second
radio block (B)on said at least two different uplink
packet data channels (CH1U-CH2U) in a second subperiod
within said basic uplink period, and wherein said
initiating means are further arranged for initiating
transmission of an Uplink State flag (b) , associated
with a mobile station (MS2) for which said second
radio block was scheduled, on a second downlink packet
data channel (CH2D) selected among said group of
downlink packet data channels (CH1D-CH2D) , wherein
said second downlink packet data channel (CH2D)
represents said second subperiod within said basic
uplink period. 15. A control apparatus according to
claim 14, wherein said first subperiod precedes said
second subperiod in said basic uplink period. 16. A
control apparatus according to claim 14 wherein said
second subperiod precedes said first subperiod in said
basic uplink period. 17. A control apparatus according
to any one of claims 13-16, wherein the length of said
basic uplink period corresponds to the time required
for transmitting all bursts of a radio block on one
uplink Packet Data Channel . 18. A control apparatus
according to any one of claims 13-17, wherein said at
least two different uplink packet data channels
(CH1U-CH2U) consist of two uplink packet data channels
and said basic uplink period has two subperiods . 



19. A control apparatus according to any one of claims
13-17, wherein said at least two different uplink
packet data channels consist of four uplink packet
data channels and said basic uplink period has four
subperiods. 20. A control apparatus according to any
one of claims 13-19, wherein said scheduling means are
further arranged forscheduling time slots for
transmission of all bursts of a third radio block (C)
on one of said at least two different uplink packet
data channels (CH1U-CH2U) in another basic uplink
period, and wherein said initiating means are further
arranged for initiating transmission of an Uplink
State flag (a) , associated with a mobile station (MS3
) for which said third radio block (C) was scheduled,
on a downlink packet data channel (CHlD) corresponding
to said uplink packet data channel (CHlU) on which
said time slots for transmitting bursts of said third
radio block were scheduled. 21. A mobile station (MSl)
capable of performing uplink transmission in
connection with packet switched communication wherein
uplink and downlink transmissions are segmented into
radio blocks and each radio block is transmitted in a
plurality of bursts, said mobile station comprising: a
receiver (802) for receiving an Uplink State Flag (a)
associated with the mobile station (MSl) on a first
downlink packet data channel (CHlD) ; data processing
circuitry (803) for identifying scheduled resources
for transmission of a first radio block (A) in
accordance with a radio block mapping mode in which
bursts of the first radio block (A) are scheduled for
transmission in time slots on at least two different
uplink packet data channels (CH1U-CH2U) in a first
subperiod within a basic uplink period, wherein said
first downlink packet data 



channel (CHlD) is one of a group of downlink packet
data channels (CH1D-CH2D) corresponding to each of
said at least two different uplink packet data
channels- (CH1U-CH2U) , wherein each different
downlink packet data channel (CHlDCH2D) in said group
represents a different subperiod within said basic
uplink period and wherein the timing of said first
subperiod within said basic uplink period is
derivedutilizing the fact that said Uplink State Flag
(a) was received on said first downlink packet data
channel (CHlD) ; a transmitter (801) for transmitting
the first radio block (A) utilizing the resources
identified as scheduled for transmission of said first
radio block (A) . 22. A mobile station (MSl) according
to claim 21, wherein the length of said basic uplink
period corresponds to the time required for
transmitting all bursts of a radio block on one uplink
Packet Data Channel. 23. A mobile station according to
any one of claims 21-22, wherein said at least two
different uplink packet data channels (CH1U-CH2U)
consist of two uplink packet data channels and said
basic uplink period has two subperiods . 24. A mobile
station according to any one of claims 21-22, wherein
said at least two different uplink packet data
channels consist of four uplink packet data channels
and said basic uplink period has four subperiods . 


