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1
A METHOD OF SCHEDULING RESOURCES IN A COMMUNICATION SYSTEM

This invention relates to a method of scheduling resources in a communication
system, in particular for cellular communication systems.

This invention is particularly applicable to code division multiple access
(CDMA) based cellular radio systems, such as universal terrestrial radio access
network (UTRAN) frequency division duplex system (FDD). In Release 6 UTRAN
FDD systems, an orthogonal variable spreading factor (OVSF) code space is provided,
part of which needs to be reserved for communication with users that are in
CELL_FACH state and is controlled from a radio network controller (RNC) using a
secondary common control physical channel (S-CCPCH). The other part of the OVSF
code space may be reserved for communicating with users in CELL_DCH state,
controlled from the Node B using a high speed downlink shared channel (HS-DSCH).

HS-DSCH tends to be code limited, rather than power limited, whereas S-
CCPCH is used relatively infrequently and hence the valuable OVSF code space
allocated to S-CCPCH is wasted most of the time.

A proposal has been made in the 3 generation partnership project (3GPP), for
the HS-DSCH to be used for carrying a forward access channel (FACH) for users in
CELL_FACH state rather than using the S-CCPCH. However, this approach has
several disadvantages. Channel quality indication (CQI) feedback and no ACK/NACK
feedback is not possible. Thus, hybrid automatic repeat request (HARQ) and frequency
dependent scheduling, two very important features of high speed downlink packet
access (HSDPA), are not possible. Also, as the HS-DSCH has a transmit time interval
(TTT) of 2msec and no power control is available, such a short TTI is disadvantageous
as it offers zero time diversity. Furthermore, there is no power control information
available for the high speed shared control channel (HS-SCCH), so the signalling
overhead will be quite large

In accordance with the present invention, a method of scheduling resources in a
communication system comprising a terminal, a base station and a network control
entity comprises allocating code space for users of a channel controlled by the base
station and allocating the same code space for users of a channel controlled by the
network control entity; determining whether there is ongoing or imminent network

controlled communication in each part of the code space and for any part of the code
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space where there is no network controlled communication, scheduling that part of the
code space for base station controlled communication.

In the present invention the method is applied to a cellular radio system in
which two types of channel are present; one controlled by the base station and a second
by a network control entity which is a higher level entity than the base station, whereby
the same code space is allocated to both channels and the base station uses the codes,
only after checking that they are not being used by the network control entity.

Preferably, at any time, the part of the code space not scheduled for network
controlled communication is contiguous with further code space permanently allocated
only for base station controlled communication.

The most efficient arrangement is that the channels controlled by the network
control entity are ordered contiguously in the code domain and the network control
entity uses the codes in a manner that ensures a contiguous set of codes are available to
the base station.

Preferably, the terminal is informed via the network controlled channel that the
same code space is used by the base station controlled channel, such that the terminal
can switch between the network controlled channel and the base station controlled
channel without reconfiguration of a physical layer of the terminal.

The terminal may be informed when using the channel controlled from the
network control entity that the same codes are used for the second channel controlled
by the base station, in order that it does not need to reconfigure its physical layer if it
switches between the two channels

Preferably, the communication system is a code division multiple access based
cellular radio system.

Preferably, the system comprises a universal terrestrial radio access network
frequency division duplex system.

Preferably, the network control entity is a radio network controller.

Preferably, the base station controlled channel comprises a high speed downlink
shared channel.

Preferably, the network control entity controlled channel comprises a secondary
common control physical channel.

The present invention enables a more optimal usage of the code space that does

not involve wastage of S-CCPCH codes.
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An example of a method of scheduling resources in a communication system
will now be described with reference to the accompanying drawings in which:

Fig. 1 is a block diagram of a system to which the method of the present
invention can be applied;

Fig. 2 illustrates a first example of the arrangement of code space for the
method of the present invention; and,

Fig. 3 illustrates a second example of the arrangement of codes space for the

method of the present invention.

Fig.1 shows a communication system in which one or more terminals T1, T2
are variously controlled by a base station 1, or from a higher level entity than the base
station, a network control entity, which is typically part of a network 2. Figs. 2 and 3
illustrate examples of how, in accordance with the present invention, a radio resource
controller (RRC) 3 in the network 2 maps a group of orthogonal variable spreading
factor (OVSF) codes 4 for both a secondary common control physical channel (S-
CCPCH) 12, 14 and a high speed downlink shared channel (HS-DSCH) 11, 13. The
group of OVSF codes are split between P-CCPCH and F-DPCH 5, HS-DSCH 6 and S-
CCPCH 7. The S-CCPCH codes 7 are further subdivided into smaller code spaces §, 9,
10.

A scheduler in the base station, or node B 1, considers whether there is
currently a transmission ongoing on the S-CCPCH 12, 14 for whichever terminal T1,
T2 the base station is scheduling (the S-CCPCH has a longer TTI than HS-DSCH, i.e.
in the order of 10-40msec), or the scheduler determines whether the RNC has sent
forward access channel (FACH) data that is imminently to be transmitted on the S-
CCPCH. If the S-CCPCH is in use, or about to be in use, then the codes 8, 9, 10 are not
available to used for HS-DSCH. If, however the S-CCPCH is not in use, then the Node
B scheduler may schedule and send HS-DSCH data on the associated codes.

The S-CCPCH codes 8, 9, 10 are allocated and used in such a manner that a
contiguous set of HS-DSCH codes are available to the Node B scheduler, if some, or all
of the S-CCPCH codes are available. This can be seen in Fig.3. In Fig.3, when the RNC
3 has data to send on one of the S-CCPCH; then S-CCPCHI1 10A is selected in
preference to S-CCPCH2 9, or S-CCPCH3 8, in order that the set of codes 6, 8A, 9A,

available to the HS-DSCH remains contiguous. Maintenance of a contiguous set of HS-
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DSCH codes is useful to the Node B scheduler due to the signalling mechanism used
on HS-SCCH.

To reduce re-configuration time, CELL_FACH users are made aware that the S-
CCPCH codes are re-used for HS-DSCH and of any additional HS-DSCH codes. Thus,
switching to CELL_DCH state does not require a re-configuration of the physical layer
receivers in the terminal, or user equipment (UE), T1, T2.

The present invention allows for re-use of the code space between S-CCPCH
and HS-DSCH and faster reconfiguration between CELL_FACH and CELL_DCH
states without incurring the system performance penalties described above, i.e. short
TTI removing time diversity and larger signalling overhead due to lack of power
control. If the option for allowing for fast reconfiguration between the states is not
considered, then the re-use of the S-CCPCH codes can be implemented in the standard
with no impact for existing Release 5 and 6 terminals.

For the purpose of this example, the radio system is UTRAN FDD, the first
channel is the S-CCPCH controlled from the RNC and received by terminals in
CELL _FACH state and the second channel is the HS-DSCH, controlled from the base
station and received by users in CELL_FACH state. However, the names of the
channels in use and the specific network control entity may be different in other
systems, for example universal terrestrial radio access (UTRA) time division duplex
(TDD), time division-synchronous code division multiple access (TD-SCDMA), or
CDMAZ2000 and the invention is not limited to the specific example described, but is

applicable to any communication system operating in a similar manner.
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CLAIMS

I. A method of scheduling resources in a communication system comprising a
terminal, a base station and a network control entity; the method comprising allocating
code space for users of a channel controlled by the base station and allocating the same
code space for users of a channel controlled by the network control entity; determining
whether there is ongoing or imminent network controlled communication in each part
of the code space and for any part of the code space where there is no network
controlled communication, scheduling that part of the code space for base station

controlled communication.

2. A method according to claim 1, wherein at any time, the part of the code space
not scheduled for network controlled communication is contiguous with code space

permanently allocated only for base station controlled communication.

3. A method according to claim 1 or claim 2, wherein the terminal is informed via
the network controlled channel that the same code space is used by the base station
controlled channel, such that the terminal can switch between the network controlled
channel and the base station controlled channel without reconfiguration of a physical

layer of the terminal.

4, A method according to any preceding claim, wherein the communication

system is a code division multiple access based cellular radio system.

S. A method according to any preceding claim, wherein the system comprises a

universal terrestrial radio access network frequency division duplex system.

6. A method according to any preceding claim, wherein the network control entity

is a radio network controller.

7. A method according to any preceding claim, wherein the base station controlled

channel comprises a high speed downlink shared channel.
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8. A method according to any preceding claim, wherein the network control entity

controlled channel comprises a secondary common control physical channel.
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