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A METHOD OF CONTROLLING ONE OR MORE TERMINALS FROM A BASE
STATION

This invention relates to a method of controlling one or more terminals from a
base station.

In the third generation partnership project (3GPP) work is ongoing relating to
enhanced uplink (or enhanced dedicated channel (E-DCH)) for frequency division
duplex (FDD). Improvements provide a feature for universal mobile
telecommunication system (UMTS) that enhances uplink (UL) transmissions from the
mobile station or user equipment (UE) to the base station, or Node B by the Node B
scheduling the interference, transmit power received at the Node B and transport
formats used. These three parameters are coupled. Furthermore, a hybrid automatic
repeat request (HARQ) mechanism sends acknowledgements (ACK) or non-
acknowledgements (NACK) from a Node B, or in case of soft handover, more than one
Node B, to the UE to trigger retransmissions. There is also some consideration of
implementing a shorter transmission time interval (TTI) of 2ms, rather than a 10ms TTI
which is more usually considered to be standard. The effect of all these changes is to
improve coverage and throughput, as well as to reduce delay in the UL.

However, it is necessary to provide a way of scheduling commands from the
base station to the terminal.

In accordance with a first aspect of the present invention, a method of
controlling one or more terminals from a base station comprises setting one or more
identifiers for each terminal; allocating a priority ranking to each identifier to determine
priority of one scheduling command relative to any other scheduling command; and
transmitting a data block from the base station to the, or each, terminal, including the
scheduling command and at least one identifier; wherein each terminal indicated by the
identifier adapts its power level or data rate in accordance with the scheduling
command.

This ensures that changes in power level or data rate of a terminal can be
controlled without having to apply the same changes to all terminals.

Preferably, each scheduling command includes a validity period.

This reduces the need for the base station to send commands, because the

terminal will automatically revert to a default value on expiry of the validity period.
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The default value could be one which is preset for all terminals, but preferably,
each terminal indicated by an identifier in a scheduling command reverts to the power
level and data rate of its lowest priority identifier, on expiry of the validity period of
that scheduling command.

Certain terminals may have a need for a higher basic power level and data rate,
so this can be set individually, as the lowest priority identifier.

The terminal could respond substantially instantaneously to a change indicated
by a scheduling command, but preferably, each terminal indicated by an identifier in a
new scheduling command changes its power level or data rate in accordance with the
new scheduling command, only when a validity period for a previous scheduling
command for that terminal expires.

This allows the base station to plan ahead in terms of resources.

Although the scheduling command could set a relative change, such as increase
or decrease power by a fixed amount, preferably, the scheduling command sets an
absolute power level or data rate.

The terminal could be a static terminal, but preferably, the terminal comprises a
mobile terminal.

Preferably, the identifiers for a terminal in soft handover are identifiers from
different base stations and their relative priorities.

When in soft handover, the terminal may receive scheduling information from
more than one base station, so it needs to know which takes precedence.

A method of scheduling one or more terminals from a base station will now be
described, with reference to the accompanying drawings in which:

Figure 1 is a block diagram of a first example of the present invention;

Figure 2 shows the invention applied during soft handover; and

Figure 3 illustrates how priorities are allocated and used according to the

present invention.

In Fig. 1, a node B NB schedules a pair of terminals UE1 and UE2, typically
mobile terminals within a cell. If UE1 is causing interference, the node B can send a
scheduling command to UE1 which reduces its data rate and power level to the

specified lower ones, without affecting UE2. Alternatively, if NB has spare resources



WO 2006/051256 PCT/GB2005/004018

10

15

20

25

30

3

it can send a command, indicating to both UE1 and UE2 that they can increase their
power levels and data rate to the same, higher, value.

Fig. 2 illustrates the problem of soft handover, where terminals T1 and T3
might receive scheduling commands from bothONBl and NB2. Using the method of
the present invention, the terminals will be given an identifier and priority ranking, so
that they know which node B to follow.

Different ways of scheduling commands, or grants, sent from the Node B to the
UE are possible. An absolute scheduling grant indicates an absolute setting of UL
transmit power limit or UL transport format limit, whereas a relative schedulin g grant
gives an up or hold or down command for setting UL transmit power limit or UL
transport format limit.

For the absolute scheduling grant, a corresponding scheduling identification,
currently called UE Id, is sent together with the command to indicate the UE to which
the scheduling grant applies. The scheduling grants can affect an individual UE
(individual scheduling identification), a configured group of UEs ('group scheduling
identification'), or all UEs which are under control of the scheduling Node B (‘common
scheduling identification). Thus, there is a hierarchical scheduling identification
giving different levels of grants. The UE receives configuration information (e.g. when
the E-DCH channel is set up or reconfigured) in which a prioritized list of scheduling
identifications is provided to indicate which scheduling identification has a higher
priority, if the UE has or receives different grants with overlapping validity periods.
Alternatively, the absolute grants may remain valid until the next absolute grant occurs,
rather than being given a specific validity period.

One example of using a list of prioritised UE IDs is one in which one of the IDs
is used for scheduling a group of UEs. All of the UEs in the group are given a common
ID as one of their UE IDs and individual Ids as another of their UE IDs. Their
behaviour on receiving an absolute grant containing a UE ID will differ depending on
whether the grant contains the common ID or an individual ID and the priority of the
common/individual IDs,

In Fig. 3, a UE, e.g. UEI is allocated 2 IDs with different priorities. The higher
priority is UEID1 and the lower priority is UEID2, i.e. ID1 has a higher priority than
ID2. The UE receives an absolute grant for UEID1, which has priority 1, so the UE
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responds. It also receives an absolute grant for UEID2, with priority 2, but the UE does
not respond to this because it already has a valid grant with a higher priority number.
The present discussion assumes that absolute scheduling grants are received
only from the serving Node B and relative grants from all cells/Node Bs. Hence non-
serving Node Bs could stop interference increasing absolute grants from serving
cell/Node B e.g. by an overload indication provided via their relative grants.
Advantages of the proposed invention include a reduction and simplification of
scheduling grants. A group or all UEs can be addressed by one grant only which is
quicker in overload situations and saves downlink power and radio resources in
general. Although the scheduler in the Node B is implementation specific,
corresponding signalling for the configuration is needed in the standard and cost

savings in the sense of radio resources can be achieved.
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5
CLAIMS

1. A method of controlling one or more terminals from a base station, the method
comprising setting one or more identifiers for each terminal; allocating a priority
ranking to each identifier to determine priority of one scheduling command relative to
any other scheduling command; and transmitting a data block from the base station to
the, or each, terminal, including the scheduling command and at least one identifier;
wherein each terminal indicated by the identifier adapts its power level or data rate in

accordance with the scheduling command.

2. A method according to claim 1, wherein each scheduling command includes a
validity period.
3. A method according to claim 2, wherein each terminal indicated by an identifier

in a scheduling command reverts to the power level and data rate of its lowest priority

identifier, on expiry of the validity period of that scheduling command.

4. A method according to claim 2, wherein each terminal indicated by an identifier
in a new scheduling command changes its power level or data rate in accordance with
the new scheduling command, only when a validity period for a previous scheduling

command for that terminal expires.

5. A method according to any preceding claim, wherein the scheduling command

sets an absolute power level or data rate.

6. A method according to any preceding claim, wherein the terminal is a mobile
terminal.
7. A method according to claim 6, wherein the identifiers for a terminal in soft

handover are identifiers from different base stations and their relative priorities.
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