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configured to vary the first threshold in dependence on a measure of loading
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Mobile Communications Network

Field of the Invention

The present invention relates to mobile communication networks and to a base station for

a mobile communications network.

Background of the Invention

Multimedia content, such as video playback, live streaming, online interactive gaming,
file delivery and mobile TV, is seen as the key driver for data traffic demand on wireless
cellular networks. Multimedia content to a large number of users can be distributed by
unicast, broadcast and multicast. In the following, the term “multicast” is used to include
“broadcast” and vice versa. Unicast is a dedicated bidirectional point-to-point link for
transmission between the base station and one user mobile device. Evolved Multimedia
Broadcast Multicast Service (eMBMS) is an LTE technique enabling a specific broadcast
bearer to deliver data content to multiple users over shared downlink resources, which is
more efficient than dedicating a unicast bearer for each user. Multicast-broadcast single-
frequency network (MBSFN) further improves spectral efficiency by dynamically forming
single-frequency networks whereby a mobile terminal (in LTE, the UE) can seamlessly
receive the same content over eMBMS from multiple base stations (in LTE, the eNodeB)
within a MBSFN area. A single-frequency network comprises groups of adjacent eMBMS
base stations at which the same signal is synchronised and broadcast simultaneously on
the same MBSFN sub-carrier frequencies and time-slots. The combination of eMBMS
transmission from multiple base stations in a MBSFN service area provides a degree of
transmission robustness in the form of spatial transmit diversity and effectively eliminates
internal cell edges.

A problem exists in handling the transfer of a mobile terminal between different MBSFN
areas and between MBSFN and reserved unicast cells. A similar problem exists in handling
the transfer of a mobile terminal between eMBMS cells. Seamless mobility of the mobile
terminals across an LTE network with different MBSFNs is not supported in 3GPP, so that
service interruption may result, i.e. due to delays at the cell-edges while the mobile terminal
acquires information about the targeted area or cell. Service interruption may also result
when a mobile terminal moves from a MBSFN providing an eMBMS broadcast service to a
MBSFN where the service in question is only available by unicast.

The problem may be addressed by switching the mobile terminal to unicast before the
transition to another cell/sector. However, unicast transmission can place a higher load on
resources than broadcast or multicast/broadcast transmission. The invention provides the
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ability to moderate the rate at which mobile terminals switch to unicast in order to control
the load placed on resources in the mobile network.

Summary of the Invention

The present invention accordingly provides, in a first aspect, a method of operating a mobile
communications network comprising a plurality of base stations, in which each base station
comprises at least one transceiver, in which a first transceiver is comprised in a first base

station, in which the method comprises, operating the first transceiver to:
serve a mobile terminal over multicast/broadcast across a network;

receive information from the mobile terminal being served by the transceiver, in which the
information derives from signal quality of a multicast/broadcast serving signal received at

the mobile terminal from the first transceiver; and

provide to the mobile terminal first instructions based on a first comparison of the quality of
the multicast/broadcast serving signal received at the mobile terminal in which the
comparison is based on a first threshold;

in which the first instructions instruct the mobile terminal to switch to unicast;

in which the method further comprises varying the first threshold in dependence on a
measure of loading of the network.

In this way the invention provides for regulation of the rate of transfer of the mobile terminals
from multicast/broadcast to unicast so as to control the network load on resources (since
unicast places a higher load on resources).

According to an embodiment, the present invention provides: receiving further information
from the mobile terminal being served by the first transceiver, in which the further
information derives from the signal quality of a unicast serving signal received at the mobile

terminal from the first transceiver;

providing to the mobile terminal second instructions based on a second comparison of the
quality of the unicast serving signal received at the mobile terminal; in which the comparison
is based on the a second threshold; in which the second instructions instruct the mobile

terminal to monitor signal quality of signals received from a second transceiver.

According to an embodiment, the present invention provides: varying the second threshold
in dependence on a measure of loading of the network.

According to an embodiment, the present invention provides: receiving further information
from the mobile terminal being served by the first transceiver, in which the further
information derives from the signal quality of a unicast serving signal received at the mobile
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terminal from the first transceiver and the signal quality of a second signal received at the

mobile terminal from a second transceiver;

providing to the mobile terminal third instructions based on a third comparison of the quality
of the unicast serving signal received at the mobile terminal and the quality of the second
signal received at the mobile terminal;

in which the second instructions instruct the mobile terminal to transition to being served by

the second transceiver.

According to an embodiment, the present invention provides: upon detecting an increase
in the loading, varying the first threshold so as to reduce the rate at which mobile terminals
served by the first base station are switched to unicast.

According to an embodiment, the present invention provides: upon detecting a decrease in
the loading, varying the first threshold so as to increase the rate at which mobile terminals
served by the first base station are switched to unicast.

According to an embodiment, the present invention provides: varying at least one of the
first threshold and the second threshold based on detected conditions on a communications
channels between the base station and the mobile terminal.

According to an embodiment, the network loading comprises at least one of: the radio
resource usage load at the first transceiver and traffic levels on radio frequencies between

the first transceiver and at least one mobile terminal.

According to an embodiment, the mobile terminal is in motion relative to the transceivers,
in which the distance between the mobile terminal and the second transceiver at the point
of providing to the mobile terminal the first instruction is greater than the distance between
the mobile terminal and the second transceiver at the point of providing to the mobile

terminal the second instruction.

According to an embodiment, the first and second transceivers are comprised in a single
base station.

According to an embodiment, providing the first instructions to the mobile terminal is
triggered when the quality of the multicast/broadcast serving signal received at the mobile
terminal changes from being equal to or less than the first threshold to being greater than
the first threshold.

According to an embodiment, providing the first instructions to the mobile terminal is
triggered when the quality of the multicast/broadcast serving signal received at the mobile
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terminal changes from being greater than the first threshold to being equal to or less than
the first threshold.

The present invention also provides, in a second aspect, a base station for a mobile

communications network, in which the base station comprises:

a plurality of transmitters, in which each transmitter is configured to transmit radio signals
to a plurality of mobile terminals;

a plurality of receivers, in which each receiver is configured to receive radio signals from a

plurality of mobile terminals; and
a processor configured to:
serve a mobile terminal over multicast/broadcast across a radio link;

receive information from the mobile terminal being served by the transmitter, in which the
information derives from signal quality of a multicast/broadcast serving signal received at

the mobile terminal from the transmitter; and

provide to the mobile terminal first instructions based on a first comparison of the quality of
the multicast/broadcast serving signal received at the mobile terminal in which the
comparison is based on a first threshold;

in which the first instructions instruct the mobile terminal to switch to unicast;

in which the processor is further configured to vary the first threshold in dependence on a
measure of loading of the network.

Brief Description of the Drawings

In order that the present invention may be better understood, embodiments thereof will now
be described, by way of example only, with reference to the accompanying drawings in
which:

Figures 1 and 2 show a conventional 3GPP mobile communications network;

Figures 3a and 3b show a sequences of events according to embodiments of the

invention;

Figures 4a, 4b and 4c show mobile communications networks according to

embodiments of the invention;

Figure 5 is a block diagram of a computer system suitable for the operation of

embodiments of the present invention.

Detailed Description of the Preferred Embodiments
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The invention provides a method to achieve, in a serving cell/sector, switching a mobile

terminal to unicast.

A switch to unicast is triggered by a first comparison comparing the quality of the signal
received at the mobile terminal from the current serving cell/sector with a first threshold
value. That is, the switch to unicast is triggered when the quality of the signal received at
the mobile terminal from the current serving cell/sector meets or passes the first threshold
value. The first threshold value is varied in dependence on a measure of network loading.
According to the invention, the rate at which mobile terminals switch to unicast may be
controlled through varying the first threshold value.

According to an embodiment of the invention, monitoring and comparing of signals from
multiple cells/sectors, with a view to selecting a different cell/sector, is initiated by a second
comparison comparing the quality of the, now unicast, signal received at the mobile terminal
from the current serving cell/sector with a second threshold. That is, the monitoring and
comparing is initiated when the quality of the signal received at the mobile terminal from the
current serving cell/sector meets or passes the second threshold value.

According to a further embodiment of the invention, a transition to a different cell/sector is
subsequently triggered following the above monitoring and comparing of signals from
multiple cells/sectors. According to this, further, embodiment, the transition is triggered by
a third comparison comparing the quality of the, now unicast, signal received at the mobile
terminal from the current serving cell/sector with one or more signals received at the mobile
terminal from one or more neighbouring cell. That is the mobile terminal transitions from the
current cell/sector to a target cell/sector when the difference between the current cell/sector
signal quality and the target cell signal quality meets a set criterion.

Variable Thresholds

The rate of transfer of the mobile terminals from multicast/broadcast to unicast is regulated
so as to control the network load (since unicast places a higher load on the network).
According to embodiments of the invention, the first threshold is varied according to network
loading.

Network loading may be defined as one or a combination of: radio resource load in the cell
or sector, backhaul network load and processing load on the base station. The radio
resource load may comprise at least one of: the radio resource usage load at the base
station and traffic levels on communications channels between the base station and the
plurality of the mobile terminals. The load may be calculated at the base station, for example
by monitoring physical resource block (PRB) usage (i.e. the number of PRBs used
averaged over time divided by the total number of PRB available to the cell and reported as
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a percentage), hardware (HW) load indicator or transport network load (TNL) indicator.
Backhaul network load may simply be measured in terms of data rate or proportion of
available resources that are being used. It could be that the capacity of the radio network
or the backhaul varies (e.g. due to contention, environmental conditions or equipment
failure), in which case, the threshold may be varied to compensate. Processing load may
be measured in terms of the proportion of available base station processing resources that
are being used. Processing resources may be scalable (e.g. by booting-up additional cores
or adding memory, when required). In general, the processing required for accommodating
one additional unicast stream will be higher than adding an additional user to an existing
multicast/broadcast stream. According to an embodiment, the base station reports
calculated load to the mobile terminal.

A value for signal quality may be derived from measuring signal power of LTE reference
signals using the reference signal received power (RSRP) parameter. To calculate RSRP,
the total estimated power of multiple reference signal subcarriers of a LTE signal is
averaged. According to an embodiment of the invention, the first and second criteria relate
to measurements at the mobile terminal of RSRP values.

The first criterion may depend on the channel conditions (i.e. communications channels
between the base station and the mobile terminal). Where there is a lot of multi-path or
shadowing, the measured signal quality may be prone to fading and recovering and may
change quickly with a small displacement of the mobile terminal. In which case, the
threshold may be selected so that switching to unicast occurs earlier.

In Evolved Universal Terrestrial Radio Access Network (E-UTRAN), eMBMS
services may be provisioned by defining MBSFN areas within a geographical area
designated for broadcast (or multicast) services. A broadcast service area could be a single
cell or multiple cells. A multi-cell MBSFN area defines a set of base stations participating
in MBSFN service modes. Figure 1 illustrates a MBSFN network structure. Within MBSFN
network 10, an operator operates a MBSFN service area 12 for deploying a broadcast (or
multicast) service. Within that service area there may be a plurality of MBSFN areas 14.
Each MBSFN area 14 consists of a number of base stations 16, each serving a different
cell (not shown). The base stations 16 in a particular MBSFN area 14 are capable of
synchronising together to provide the MBSFN service across multiple cells in the MBSFN
area. Some of the base stations 16 within the MBSFN areas 14, serve reserved cells 18. A
MBSFN area reserved cell is a cell within a MBSFN area that does not contribute to the
MBSFN transmission and may be used for other services, e.g. unicast. Within a MBSFN
area, eMBMS can be provided over a single frequency layer dedicated to MBSFN
transmission or over a single frequency layer that is shared between MBSFN transmission
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and unicast services. Where Radio Resource Control (RRC) is used, reception of eMBMS
services is available for the mobile terminals in RRC_Connected or RRC _Idle states.

LTE supports overlap between MBSFN service areas, for example, smaller MBSFN
areas can overlap larger ones for regional and national coverage. In 3GPP LTE or 4G, one
base station can belong to up to eight MBSFN areas. All base stations transmitting MBSFN
in a single area are required to be synchronised, so that the same multimedia content is
transmitted from all the base stations with a mutual offset of no more than a few micro-

seconds.

One of the key features of the LTE network is mobility provision. Supporting seamless
user mobility across the network requires service continuity for eMBMS users and plays an
important role in maintaining service quality and customer satisfaction. There are a number
of scenarios where it would be desirable for a LTE mobile terminal to be able to move from
one base station to another whilst receiving MBSFN service, for example when a the mobile
terminal is moving into a MBSFN area reserved cell whilst receiving an eMBMS service and
when moving from one MBSFN cell to another cell not within the same MBSFN area. Figure
2 shows MBSFN service area 20 comprising exemplary MBSFN areas 22, 24 and 26 —
each MBSFN area comprising a plurality of cells, each cell defined by a different base
station (not shown). MBSFN area 22 comprises a plurality of multicast/broadcast cells 220
and one MBSFN area reserve (unicast) cell 226. MBSFN area 24 comprises a plurality of
multicast/broadcast cells 222 but no MBSFN area reserve (unicast) cell. MBSFN area 26
comprises a plurality of multicast/broadcast cells 224 and one MBSFN area reserve
(unicast) cell 228. Exemplary transitions between the cells of MBSFN service area 20 are
shown, as follows. Transitions 230 and 234 represent a mobile terminal passing from one
multicast/broadcast cell to another multicast/broadcast cell in a different MBSFN area.
Transition 232 represents a mobile terminal passing from a multicast/broadcast cell to an
MBSFN area reserved cell in the same MBSFN area.

Figure 3a shows a sequence of events according to an embodiment of the invention. In
The sequence of Figure 3 relates to a mobile communications network comprising a
plurality of base stations, in which each base station comprises at least one transceiver
comprising a transmitter and a receiver, in which a first transceiver is comprised in a first
base station. At 31, a mobile terminal is served over multicast/broadcast across a mobile
network by a base station by use of a first transceiver. At 32, the base station receives from
the mobile terminal served by the first transceiver, information deriving from signal quality
of a multicast/broadcast serving signal received at the mobile terminal from the first
transceiver. The base station can use this information to assess when to switch

communication with the mobile terminal from multicast/broadcast to unicast. At decision
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element 33 the quality of the multicast/broadcast signal is compared to the first threshold
value. If the quality of the multicast/broadcast signal is determined to have reached or
passed the first threshold value, then processing passes on to process element 34.
Otherwise, as shown by path 332, processing returns to process element 32. At 34, first
instructions (based on the first comparison of process element 33) are provided to the
mobile terminal. The first instructions 35 instruct the mobile terminal to switch to unicast.
Figure 3b shows variation of the first threshold in dependence on a measure of loading of
the network. At 37 in Figure 3b, the load on resources between mobile terminal and network
is measured, as described, above. At 38, the measured load is checked to determine if a
change has occurred (i.e. since the last measurement was taken). According to an
embodiment of the invention, changes less than a minimum degree may be disregarded or
hysteresis may be applied in order to avoid continual minor changes to the threshold. Where
the load has changed sufficiently to warrant modifying the first threshold, the process moves
to process element 39 where the threshold is modified to take account of the change to the
load. Otherwise the process terminates without changing the threshold. The processes 3a
and 3b will interact, for example, as shown at path 334 in Figure 3a, process 3b may form
part of the NO loop from decision element 33.

Figure 4a shows a mobile communications network, by way of example, a LTE network
40 compromising a first MBSFN area 42 comprising cells 420 and a second MBSFN area
44 comprising cells 440. First MBSFN area 42 and a second MBSFN area 44 overlap at
cells 460 and 462, which form part of both first and second MBSFN areas. Shared cells
460, 462 may be unicast or multicast. The other cells: 420 in first MBSFN area 42 and 440
second MBSFN area 44, are multicast. First MBSFN area 42 therefore comprises multicast
cells 420 together with cells 460, 462 and serves a first eMBMS service. Second MBSFN
area 44 comprises multicast cells 440 together with cells 460, 462 and serves a second
eMBMS service.

The invention has application to both sectored and un-sectored cells. In a non-sectored
cell, the base station may comprise at least one transceiver for the exchange by
transmission and reception of radio signals with one or more mobile terminals. In a sectored
cell, a single base station uses multiple transceivers, each transceiver for providing service
to a different sector to effectively enhance the signal qualities available to mobile terminals
in the base station’s coverage area. Each transceiver comprises a directional antenna to
transmit and receive signals along different directions. According to an embodiment of the
invention, in a sectored cell, different signals may be provided by a single base station via

different transceivers.
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Figure 4b shows an example implementation relating to sectored cells. Looking at Figure
4b: a mobile terminal follows a path 484 directly between two sectors 4604, 4606: each
sector allocated to a different MBSFN. Path 484 indicates movement of the mobile terminal
from a previous cell or sector (not shown) through the current sector 4604 and on to a
subsequent sector (which we may refer to as a “target” sector) 4606. As the mobile terminal
follows the path 484 in sector 4604 towards location 480, the quality of received reference
signal quality (for example, measured using the RSRP) from the sector 4604 transceiver
serving the mobile terminal is compared, in a first comparison, with a first threshold value.
At location 480 in sector 4604 on path 484, the result of the comparison indicates that the
quality of the received signal reaches or passes the first threshold value. Location 480 may
occur at different positions along path 484 to that shown, depending on conditions and
could, for example occur closer to or further away from the target sector 4606. As the mobile
terminal traverses the cell, the quality of the serving signal received from the base station
serving that cell will change, increasing at first and then decreasing, e.g. as the mobile
initially draws closer to, and then further away from, the base station. According to different
embodiments of the invention, the switch to unicast may be triggered when the serving
signal passes above the threshold or, further along the path, when it falls below the
threshold. In response, the base station serving the current sector 4604 changes from
multicast/broadcast to unicast, the service provided to the mobile terminal by the current
serving (sector 4604) transceiver.

As the mobile terminal follows the path 484 in sector 4604 between location 480 and
location 482, the received signal quality from the current serving (sector 4604) transceiver
is compared, in a second comparison, with a second threshold value. At location 482 on
path 484, which is still in sector 4604 but is further along path 484 than location 480 (i.e.
closer to target sector 4606 than location 480), the result of the comparison indicates that
the quality of the received signal reaches or passes the second threshold value. In
response, the base station serving the current sector 4604 configures the mobile terminal
to provide indications of signal quality of multiple signals, including the unicast serving
signal received at the mobile terminal and the quality of a second signal received at the
mobile terminal from a different (i.e. target) transceiver. Subsequently, comparison of the
quality of the monitored multiple signals indicates that a better quality of service would be
obtained by transitioning the mobile terminal to being served by another signal. The base
station then provides to the mobile terminal instructions to transition to receiving service

from a different (i.e. target) transceiver, i.e., in this example, the sector 4606 transceiver.

Figure 4c shows an example implementation relating to un-sectored cells. Looking at
Figure 4c: a mobile terminal follows a path 484 across cell 462. Path 484 indicates
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movement of the mobile terminal from a previous cell (not shown) through the current cell
462 and on to a subsequent cell (which we may refer to as a “target” cell) 440. As the mobile
terminal follows the path 484 in cell 462 towards cell 440, the quality of received reference
signal quality (for example, measured using the RSRP) from the cell 462 transceiver serving
the mobile terminal is compared, in a first comparison, with a first threshold value. At
location 480 in on path 484 in cell 462, the result of the comparison indicates that the quality
of the received signal from the base station 470 reaches or passes the first threshold value.
This is reported to the base station 470 serving the current cell 462, which changes the
service provided to the mobile from multicast to unicast. Location 480 may occur at different
positions along path 484 to that shown, depending on conditions and could, for example
occur closer to or further away from the target cell 440. As before, according to different
embodiments of the invention, the switch to unicast may be triggered when the serving
signal passes above the threshold or, further along the path, when it falls below the
threshold.

As the mobile terminal follows the path 484 in cell 462 between location 480 and location
482, the received signal quality from the current serving 462 transceiver is compared, in a
second comparison, with a second threshold value. At location 482, which is still located in
cell 462 but is further along path 484 than location 480 (i.e. closer to target cell 440 than
location 480), the result of the comparison indicates that the quality of the received signal
from the base station 470 reaches or passes the second threshold value. In response, the
base station serving the current cell 462 configures the mobile terminal to provide
indications of signal quality of multiple cells including current serving cell 462 and other
cells, such as target cell 440. Subsequently, the signal qualities of the multiple cells are
compared and, when the comparison of the signal qualities indicates that a selected one of
the other cells will provide a better service to the mobile terminal, base station 470 will
trigger the transition of the mobile terminal to receiving service from the base station 472
serving the current cell to a base station serving the selected other cell (e.g. base station
472 of target cell 440. Figure 4c is also relevant to the situation where the mobile terminal
is passing from a sector in a first cell direct to a non-sectored cell or to a sector in a different
cell.

Figure 5 is a block diagram of a computer system 50 suitable for the operation of
embodiments of the present invention. A central processor unit (CPU) 510 is
communicatively connected to communications interface 508, a memory 512, a storage
514 and an input/output (I/O) interface 516 via a data bus 520. The memory 512 can be
any read/write storage device such as a random access memory (RAM) or a non-volatile
storage device suitable for storing data for use by processor 512. The storage 514 can be
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any read-only or read/write storage device such as a random access memory (RAM) or a
non-volatile storage device suitable for storing program code for controlling the operation
of processor 510. Memory 512 and storage 514 may comprise the same device or devices.
An example of a non-volatile storage device includes a disk or tape storage device. The
user interface 516 is an interface to devices for the input or output of data provided to or
received from a user or operator of computer system 50. Examples of /O devices
connectable to user interface 516 include a keyboard, a mouse, a display (such as a
monitor) and a network connection. Communications interface 508 is an interface to other
devices and may comprise one or more radio transmit interfaces and one or more wired or

wireless core network interfaces.

The present invention has application to audio and video broadcasting but also file
broadcasting in mobile networks. In addition to mobile networks, the present invention may
also have application to femtocell and small cell deployments, for example, in pre-loading
certain content on devices to enhance QoE and optimise use of resources. Similar
scenarios may arise for simultaneous software updates on multiple devices. The present
invention has been described in an LTE context that could be deployed with existing
multicast mobile networks, but the invention can be applied in any multicast mobile network
where the network elements have similar roles regarding unicast and multicast service

provision.

Insofar as embodiments of the invention described are implementable, at least in part,
using a software-controlled programmable processing device, such as a microprocessor,
digital signal processor or other processing device, data processing apparatus or system,
it will be appreciated that a computer program for configuring a programmable device,
apparatus or system to implement the foregoing described methods is envisaged as an
aspect of the present invention. The computer program may be embodied as source code
or undergo compilation for implementation on a processing device, apparatus or system or

may be embodied as object code, for example.

Suitably, the computer program is stored on a carrier medium in machine or device
readable form, for example in solid-state memory, magnetic memory such as disk or tape,
optically or magneto-optically readable memory such as compact disk or digital versatile
disk etc., and the processing device utilises the program or a part thereof to configure it for
operation. The computer program may be supplied from a remote source embodied in a
communications medium such as an electronic signal, radio frequency carrier wave or
optical carrier wave. Such carrier media are also envisaged as aspects of the present

invention.
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It will be understood by those skilled in the art that, although the present invention has
been described in relation to the above described example embodiments, the invention is
not limited thereto and that there are many possible variations and modifications which fall
within the scope of the invention. The invention is not limited to the use of intra-cell mobility
procedures in sectored cells located at MBSFN area boundaries but also in sectored cells
at other locations where switching to unicast prior to transitioning to a different cell may

reduce or avoid service interruption.

The scope of the present invention includes any novel features or combination of
features disclosed herein. The applicant hereby gives notice that new claims may be
formulated to such features or combination of features during prosecution of this application
or of any such further applications derived therefrom. In particular, with reference to the
appended claims, features from dependent claims may be combined with those of the
independent claims and features from respective independent claims may be combined in
any appropriate manner and not merely in the specific combinations enumerated in the

claims.

According to an embodiment of the invention, one or both threshold is calculated by the
base station and fed to the mobile terminal, which carries out the comparisons and provides
the results to the serving base station. According to an embodiment of the invention, the
serving base station instructs the mobile terminal to provide measurement reports on
signals received from the transceivers of the serving base station and from transceivers of
base stations in neighbouring sectors or cells as it traverses the sector or cell and the
serving base station applies the threshold values to the measurements it receives and
carries out the comparisons. According to an embodiment of the invention, each criterion

relates to a different threshold relating to the same, signal-quality-related parameter.

As set out in the abstract, the invention relates to a method of operating a mobile
communications network comprising a plurality of base stations and a base station for a
mobile communications network, in which the base station comprises a plurality of
transmitters, a plurality of receivers and a processor. Each transmitter is configured to
transmit radio signals to a plurality of mobile terminals. Each receiver is configured to
receive radio signals from a plurality of mobile terminals. The processor is configured to
serve a mobile terminal via the transmitter over multicast/broadcast across a radio link;
receive information from the mobile terminal being served by the transmitter, in which the
information derives from signal quality of a multicast/broadcast serving signal received at
the mobile terminal from the transmitter; and provide to the mobile terminal first instructions
based on a first comparison of the quality of the multicast/broadcast serving signal received
at the mobile terminal. The comparison is based on a first threshold; in which the first
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instructions instruct the mobile terminal to switch to unicast; and in which the processor is
further configured to vary the first threshold in dependence on a measure of loading of the

network.
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A method of operating a mobile communications network comprising a
plurality of base stations, in which each base station comprises at least one
transceiver, in which a first transceiver is comprised in a first base station, in

which the method comprises, operating the first transceiver to:
serve a mobile terminal over multicast/broadcast across a network;

receive information from the mobile terminal being served by the
transceiver, in which the information derives from signal quality of a
multicast/broadcast serving signal received at the mobile terminal from
the first transceiver; and

provide to the mobile terminal first instructions based on a first
comparison of the quality of the multicast/broadcast serving signal
received at the mobile terminal in which the comparison is based on a
first threshold;

in which the first instructions instruct the mobile terminal to switch to unicast;

in which the method further comprises varying the first threshold in
dependence on a measure of loading of the network.

The method of claim 1, in which the method further comprises:

receiving further information from the mobile terminal being served by the
first transceiver, in which the further information derives from the signal
quality of a unicast serving signal received at the mobile terminal from the

first transceiver;

providing to the mobile terminal second instructions based on a second
comparison of the quality of the unicast serving signal received at the mobile
terminal; in which the comparison is based on the a second threshold; in
which the second instructions instruct the mobile terminal to monitor signal

quality of signals received from a second transceiver.

The method of claim 2, in which the method further comprises, varying the
second threshold in dependence on a measure of loading of the network.

The method of claim 3, in which the method further comprises:

receiving further information from the mobile terminal being served by the

first transceiver, in which the further information derives from the signal
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quality of a unicast serving signal received at the mobile terminal from the
first transceiver and the signal quality of a second signal received at the

mobile terminal from a second transceiver;

providing to the mobile terminal third instructions based on a third
comparison of the quality of the unicast serving signal received at the mobile
terminal and the quality of the second signal received at the mobile terminal;

in which the third instructions instruct the mobile terminal to transition to

being served by the second transceiver.

The method of any one of claims 1 and 4, comprising, upon detecting an
increase in the loading, varying the first threshold so as to reduce the rate at
which mobile terminals served by the first base station are switched to

unicast.

The method of any one of claims 1 to 5, comprising, upon detecting a
decrease in the loading, varying the first threshold so as to increase the rate
at which mobile terminals served by the first base station are switched to

unicast.

The method of any one of claims 1 to 6, comprising varying at least one of
the first threshold and the second threshold based on detected conditions
on a communications channels between the base station and the mobile

terminal.

The method of any one of claims 1 to 7, in which the network loading
comprises at least one of: the radio resource usage load at the first
transceiver and traffic levels on radio frequencies between the first

transceiver and at least one mobile terminal.

The method of any one of claims 1 to 8, in which the mobile terminal is in
motion relative to the transceivers, in which the distance between the mobile
terminal and the second transceiver at the point of providing to the mobile
terminal the first instruction is greater than the distance between the mobile
terminal and the second transceiver at the point of providing to the mobile

terminal the second instruction.

The method of any one of claims 1 to 9, in which the first and second

transceivers are comprised in a single base station.

The method of any one of claims 1 to 10, in which providing the first
instructions to the mobile terminal is triggered when the quality of the
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multicast/broadcast serving signal received at the mobile terminal changes
from being equal to or less than the first threshold to being greater than the
first threshold.

The method of any one of claims 1 to 10, in which providing the first
instructions to the mobile terminal is triggered when the quality of the
multicast/broadcast serving signal received at the mobile terminal changes
from being greater than the first threshold to being equal to or less than the
first threshold.

13. A base station for a mobile communications network, in which the base station

comprises:

a plurality of transmitters, in which each transmitter is configured to transmit

radio signals to a plurality of mobile terminals;

a plurality of receivers, in which each receiver is configured to receive radio
signals from a plurality of mobile terminals; and

a processor configured to:

serve a mobile terminal over multicast/broadcast across a radio link;

receive information from the mobile terminal being served by the transmitter,
in which the information derives from signal quality of a multicast/broadcast

serving signal received at the mobile terminal from the transmitter; and

provide to the mobile terminal first instructions based on a first comparison
of the quality of the multicast/broadcast serving signal received at the mobile
terminal in which the comparison is based on a first threshold;

in which the first instructions instruct the mobile terminal to switch to unicast;

in which the processor is further configured to vary the first threshold in
dependence on a measure of loading of the network.
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