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FIG. 5A

(57) Abstract: A mobile communications system comprises a first group of one or more base stations which are arranged to commu
nicate signals with mobile units via a wireless access interface by transmitting and/or receiving radio signals within a first frequency
band; a second group of one or more base stations which are arranged to communicate signals with mobile units via a wireless ac -

o cess interface by transmitting and/or receiving radio signals within a second frequency band; and a controller. The controller is ar
ranged in operation to determine an amount of interference in the first frequency band to radio signals for a first type of traffic where

o the interference is caused by radio signals for a second type of traffic in the second frequency band, wherein: the radio signals for the
first type of traffic are to and/or from a first base station of the first group; and the radio signals for the second type of traffic are to
and/or from to a second base station of the second group; and to, in response to the determined interference, generate instructions to
influence the second group in respect of the transmission of the radio signals for the second type of traffic in the second frequency

o band, wherein the instructions are generated based on at least a priority for the first type of traffic and a priority for the second type
of traffic. In one example, the first group of one or more base stations may be providing commumcations services to human to hu -

o man commumcations (H2H), whereas the second group of one or more base stations may be providing communications services
supporting
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machine type communications (MTC), where H2H communications are prioritizes over machine type communications. The
second group of one or more base stations is therefore instructed to take action to reduce the interference caused by the mobile
unit.



SYSTEM AND METHOD FOR REDUCING INTERFERENCE

Field of the Invention

The present invention relates to mobile communications systems and method

which are adapted to reduce interference.

Background of the Invention

Mobile radio systems provide a radio access interface via which data can be

communicated with mobile units, also called terminals or user equipments (UEs).

There are various techniques for communicating data to a plurality of terminals

contemporaneously, whilst making most efficient use of an available radio

communications bandwidth. Different radio communications systems are typically

using different frequency bands which are allocated to different technologies and/or

operators. For example, in the frequency bands defined in the 3GPP standard GSM

900, the band 890 - 894.6 MHz has been allocated in the United Kingdom to

Vodafone and the band 894.8 - 902 MHz to 02. Each operator is then in charge of

allocating carrier frequencies to be used in communications where the carrier

frequencies are in the band or bands allocated to this operator.

The spectrum can also be divided between technologies available for a

standard. For example, the 3G standard defines Frequency Division Duplexing

(FDD) and Time Division Duplexing (TDD) radio communications and separate

parts of the spectrum may be allocated to each of them.

The spectrum is usually divided into different bands that do not overlap each

other in order to reduce the risk of interference between signals in these different

bands. However, in reality, communications in separate but neighbouring frequency

bands may interfere with each other, as a result for example of out of band

interference. This interference can cause a significant signal to noise ratio

degradation or carrier to interference ratio degradation which effectively causes a

loss in capacity to the mobile radio network. A common way of mitigating a

reduction in signal quality and/or strength is to increase transmission power.



However doing so in the case of interfering radio signals in a mobile radio network

can actually increase the interference and can therefore decrease the network's

capacity.

In some countries different mobile radio networks and/or different parts of a

mobile radio network using different wireless access interfaces are provided with

frequency bands which are neighbouring one another. Reducing interference

between frequency bands from different wireless access interfaces can therefore

represent a technical problem.

Summary of the Invention

According to an aspect of the invention, there is provided a mobile

communications system comprising a first group of one or more base stations which

are arranged to communicate signals with mobile units via a wireless access interface

by transmitting and/or receiving radio signals within a first frequency band; a second

group of one or more base stations which are arranged to communicate signals with

mobile units via a wireless access interface by transmitting and/or receiving radio

signals within a second frequency band; and a controller. The controller is arranged

in operation to determine an amount of interference in the first frequency band to

radio signals for a first type of traffic where the interference is caused by radio

signals for a second type of traffic in the second frequency band, wherein: the radio

signals for the first type of traffic are to and/or from a first base station of the first

group; and the radio signals for the second type of traffic are to and/or from to a

second base station of the second group; and to, in response to the determined

interference, generate instructions to influence the second group in respect of the

transmission of the radio signals for the second type of traffic in the second

frequency band, wherein the instructions are generated based on at least a priority for

the first type of traffic and a priority for the second type of traffic.

In some embodiments, the first group of one or more base stations is

comprised in a first radio network and the second group of one or more base stations

is comprised in a second radio network.



The controller may be operable to determine an amount of interference which

is being caused or is likely to be caused to radio signals of a first type with a first

base station by a mobile unit communicating radio signals of a second type with a

second base station. In one example, the first base station may be providing

communications services to human to human communications (H2H), a first type of

traffic, whereas the second base station may be providing communications services

supporting machine type communications (MTC), a second type of traffic. The

controller generates instructions to the second base station to take action to reduce

the interference caused by the mobile unit on the radio signals for the first type of

traffic.

Mobile radio networks are designed to operate at a certain minimum carrier

to interference ratio and include measures to control the interference caused by

mobile units to other mobile units. This is also true for 3GPP standards which

provide for example means for a radio cell to adjust its own settings (redundancy,

power, etc.) in order to try to reduce the level of interference. However, such means

are not always sufficient to reduce interference to a satisfactory level and, in fact,

operators do not use some parts of the spectrum in order to avoid interference. One

example is a frequency spectrum allocated to a TD-CDMA mobile radio network and

a neighbouring W-CDMA frequency band, because out-of-band interference from

the TD-CDMA frequency band is considered to increase interference to the W-

CDMA frequency band. Thus where a 3G TDD TD-CDMA band and a 3G FDD

WCDMA band are neighbouring each other, interference can occur near the

boundary of the two frequency bands. In that example situation, because FDD is

most commonly used in some of these countries, operators have decided not to use

the TDD band to prevent a quality of service reduction in the FDD band. In effect,

this TDD band is used as a guard band to protect the FDD band from interference.

However, this results in a waste of frequency resources. As frequencies are limited

resources, this use of the TDD band as a guard band is inefficient and if possible

would preferably be avoided. More generally it is not satisfactory for the operators



to choose between not using part of the spectrum and creating a high level of

interference.

In one embodiment the interference determined by the controller may include

calculating an amount of interference which can be tolerated by radio signals for the

first type of traffic by the transmission of radio signals for the second type of traffic

in the second frequency band, and in response to the instructions indicating the

calculated amount of interference, the second group of one or more base stations may

be arranged in operation to control the transmission of radio signals for the second

type of traffic in the second frequency band to be within the amount of interference

which can be tolerated by radio signals for the first type of traffic. For example, the

calculated amount of interference which can be tolerated by the radio signals for the

first type of traffic may be a function of an amount of communications traffic

provided by the first group of one or more base stations to the attached mobile units.

In one example embodiment the generated instructions may include

instructions to transfer a mobile unit attached to a base station to a different base

station.

In another example the generated instructions may include instructions to

change at least part of the communications for the second type of traffic in the

second frequency band to a different carrier frequency or a different carrier

frequency within the second frequency band.

Various further aspects and features of the present invention are defined in

the appended claims and may include a method of communicating in a mobile

communications system using radio signals.

Example embodiments of the invention will now be described with reference

to the accompanying drawings in which like parts have the same designated

references and in which:

Figure 1 is a schematic representation of a 2G-3G mobile network;

Figure 2 is a schematic representation of an LTE mobile network;



Figures 3A and 3B are example of spectrum distribution in a TD-CDMA

system and W-CDMA system;

Figures 4A, 4B and 4C are examples of possible locations in a 3G network of

a controller for reducing interference;

Figures 4D and 4E are examples of possible locations in a LTE network of a

controller for reducing interference;

Figures 5A and 5B show an example of a transfer of a terminal for reducing

interference;

Figures 6A and 6B show an example of power control adjustment for

reducing interference;

Figures 7A and 7B show a further example of power control adjustment;

Figures 8A and 8B show an example of communications scheduling for

reducing interference;

Figure 9 shows a flow diagram illustrating a method of controlling

interference within a mobile radio network; and

Figure 10 shows a flow diagram illustrating another method of controlling

interference within a mobile radio network.

Description of Example Embodiments

The 3rd Generation Partnership Project (3GPP) defines standards for mobile

networks which are being widely used across the world. Such standards include for

example the GSM/GPRS standards and 3G standards. Figure 1 is a schematic

representation of a 2G/3G mobile network. Terminals or User Equipments 10 are

attached to base stations 20, 2 1 and are able to communicate data to and from

another party via the base stations using radio communications.

In GSM/GPRS, the base stations are referred to as "Base Transceiver Station"

(BTS) 20; whereas in 3G, they are referred to as "NodeB" 21. Those base stations

are then connected to a radio controller 1, 2 that may control more than one base

station. In GSM/GPRS, such a controller is called a "Base Station Controller" (BSC)

1; and in 3G, the controller is referred to as a Radio Network Controller (RNC) 2 .



This part of the network is commonly referred to as the Radio Access Network

(RAN) part of the mobile network.

Mobile radio networks also include a core network part, which includes

different equipments depending on the type of traffic: packet or circuit. Packet-type

traffic is also sometimes referred to as "Packet-Switched" (PS) traffic and circuit-

type traffic as "Circuit-Switched" (CS) traffic. CS traffic was historically used for

voice traffic whiles PS traffic was historically used for data traffic, even though

today PS traffic can be used to carry voice (VoIP) and CS traffic to carry data (e.g.

SMS). CS traffic is communicated from/to the BSC 1 and RNC 2 to/from the

Mobile service Switching Centre (MSC) 3 and in the event that the traffic has to be

directed to another network, for example the legacy fixed telephone network, it is

directed to a Gateway MSC (GMSC) 4. PS traffic, usually carrying IP traffic, is

communicated from/to the BSC 1 and RNC 2 to/from the Serving GPRS Support

Node (SGSN) 5 and, in the event that the traffic has to be directed to a different

network, for example the Internet, it is directed to a Gateway GPRS Support Node

(GGSN) 6 .

More recent standards include the Long Term Evolution (LTE) standards,

also defined by the 3GPP. LTE networks are expected to become widely available in

the coming years. Figure 2 is a schematic representation of an LTE network. LTE is

a packet-based standard for all types of traffic. The terminals are attached to an e-

NodeB 22, the LTE base station. The e-NodeBs are then connected to two elements:

the Serving Gateway (SGW) 7 for user plane traffic and the Mobility Management

Entity (MME) 8 for control plane traffic. User plane traffic is then directed to or

from a PDN Gateway (PGW) 9 which can provide access to an external network, for

example the Internet.

The examples below are all set up in a 3G environment, however it will be

apparent to the skilled person that they can be transposed to other 3GPP mobile

networks (GSM/GPRS, LTE, etc.) and to other non 3GPP networks.

Figures 3A and 3B represent possible spectrum distributions into bands, each

allocated to a specific usage and/or users. In the example of Figure 3A, the TDD



band contains at least one carrier frequency, where each carrier frequency is used for

both uplink (UL) and downlink (DL) communications, and the FDD band contains at

least two carrier frequencies: one frequency used for UL communications and one

used for DL communications. In this example, the TDD band is adjacent to the FDD

UL band. Thus the TDD carrier frequency is located adjacent to one of the FDD UL

carrier frequencies at the boundary of the two frequency bands, and hence, out of

band interference from one of the bands can cause interference in the other band. As

a result, the operators are particularly concerned about TDD signals causing

interference in the widely used FDD UL band. Currently, as a result, operators in

that situation tend not to use carrier frequencies in the TDD band that are adjacent to

carrier frequencies in the FDD band. However such an approach results in a loss in

available frequency resources and is therefore unsatisfactory.

Figure 3B shows a different band allocation for TDD and FDD bands where

some carrier frequencies in the TDD band neighbour carrier frequencies in the FDD

DL band. Of course, the invention is not limited to interference occurring with a

spectrum allocation similar to those of Figure 3A and 3B. The invention may be put

to use in any environment where a first type of traffic using a carrier frequency in

one band causes interference to a second type of traffic using another carrier

frequency in a neighbouring band. It could for example be used when two FDD-DL

neighbouring bands create an out-of-band interference situation between two types of

traffic. In another example, the invention could be put to use when a first TDD

carrier operating with a first association of timeslots to UL and DL communication

directions in a frame causes interference to a second TDD carrier operating with a

second association of timeslots to UL and DL communication directions in a frame.

Example embodiments will now be described in the contexts described in

Figure 3A and 3B, with adjacent TDD and FDD bands, and where the TDD band is

mainly used for Machine-Type Communications (MTC) and the FDD is mainly used

for Human to Human (H2H) communications. MTC communications can for

example be communications from or to vending machines (e.g. for sending the

current stock levels or for receiving the latest products' prices), building security



devices, medical devices, car devices (e.g. a GPS or an anti-stealing car device), etc.

H2H communications can for example be phone calls, text messages, web browsing,

video on demand, etc.

However, it will be understood that the invention is not limited to this

particular MTC-TDD and H2H-FDD environment and that the invention relates to

interference involving at least two different types of traffic, where each type of

traffic has a priority. Any environment may be suitable, for example, the bands may

be allocated to different radio technologies or the same radio technology; they may

be neighbouring bands but not strictly adjacent; the radio technologies may or may

not be as defined in the 3GPP standards; and a different number of terminal and base

stations may be involved. Also the bands may not be generally used for one type of

communications only (e.g. MTC only or H2H only) and/or may be used for another

type or combination of types of communications.

Interference Controller / Enforcer

A controller is provided for reducing interference and thereby enabling a

more efficient use of frequency resources, for example resources previously

disregarded due to the interference risk. In operation, the controller determines an

interference level to radio signals for a first type of traffic in a first frequency band

used by a first radio communications apparatus, for example a first base station, from

radio signals for a second type of traffic and in a second frequency band used by a

second radio communications apparatus, for example a second base station. For

example, interference may be caused by communications from and to terminals of

the second base station which are near terminals served by the first base station.

The controller can, depending on the determined interference, generate

instructions for the second radio communications apparatus for controlling the

transmission of radio signals for the second type of traffic in the second frequency

band. The controller can generate instructions which depend on priorities for the

first and second types of traffic. Thus, if for example the first type of traffic has a

higher priority than the second type of traffic, the controller will generate instructions

for reducing the level of interference to the first type of traffic where these



instructions may negatively affect the second type of traffic more than the first type

of traffic, if there is any negative effect. The instructions are generated by the

controller so that they result in a reduction or reduction of the level of interference.

The controller may be conveniently located at any position within or outside

the mobile radio network. As shown in Figure 4A, the controller 30 may be co-

located with or located within a NodeB (i.e. a 3G base station) 210. It may also be

simply connected to a base station without being co-located with it (not shown). In

the example of Figure 4B, the controller 30 is a standalone element connected to the

mobile network at a point between the RNC 2 and NodeBs 210 and 2 1. In the

example of Figure 4C, the controller 30 is connected to the mobile network further

away from the NodeBs, also as a standalone element.

In the examples of Figure 4D, the controller 30 is co-located with or located

within a e-NodeB (i.e. a LTE base station) 212, whereas in the example of Figure 4E,

it is directly connected to an MME 8, also in LTE network. It can also be connected

to more than one network element and/or mobile networks and to elements using

different technologies (e.g. to a BTS, to a NodeB and to a e-NodeB). In general and

as explained above, the controller 30 may be placed at the any suitable location.

Consequently, in the example of a 3GPP or 3GPP-like mobile network, the controller

may also be found at different locations, such as within a base station (BTS, NodeB

or e-NodeB); within an RNC/BSC; within a MSC/SGSN; within a MME; within a

SGW; partially within any of the previously listed elements in combination; or at any

other suitable location. It might also be for example a standalone element that may

be connected to any of the previously listed elements, where this standalone element

may for example be an application server in an IMS environment; form part of

another element; or be distributed in different standalone servers and/or network

elements.

The types of traffic can be identified in different manners, for example with a

service ID; a terminal ID; terminal profile (e.g. terminals for emergency

communications can be identified as such in a profile); a base station ID; and/or a

base station profile. They can also be identified using any combination of the



preceding elements with other suitable elements, such as a time of day, a timer, a

location, etc.

The interference determined by the controller 30 and used for generating

instructions may be, for example, a measured level of interference or a predicted

level of interference based on a current and/or expected traffic level.

The controller 30 can therefore dynamically influence the communications

between terminals and the base stations so as to improve the quality of service for

different types of traffic having different respective priorities. As a result, such a

controller enables the use of carrier frequencies within frequency bands which were

previously excluded from use because of interference with carrier frequencies in

other neighbouring bands. For example, where one or more carrier frequencies in the

TDD band would not have been used because of the interference it or they may cause

to one or more carrier frequencies in the FDD band, it or they can now be used, as

the controller can limit the impact on carrier frequencies of the neighbouring bands.

Owing to the approach of the invention to an interference situation taking into

consideration the different types of traffic involved, a more flexible system is

provided where instead of an interference problem leading to one or more of the

carrier frequencies being unused due to possibly caused interference, the interference

problem can be avoided altogether or in large part

Various examples of instructions that can be generated by the controller will

now be illustrated in the following examples. Even if those examples are presented

separately, the skilled person will understand that they can be combined. For

example, the instructions could combine instructions to handover of a terminal to a

different base station and instructions for power control.

1. Handover of a terminal to a different base station

In a first and preferred example, the controller may generate instructions for

one or more terminals to be transferred from one base station to another base station.

Figure 5A shows a situation where a first base station 210 being generally

used for H2H communications and communicating with terminals using FDD and a



second base station 2 11 being generally used for MTC communications and

communicating with terminals using TDD have an overlap in range. The base

stations 210 and 2 11 could for example be co-located. The lines 220 and 221 show

the transmission range for each of the two base stations 210 and 2 11, respectively.

If the TDD band is adjacent to the FDD-UL band, as in Figure 3A, then

downlink and uplink communications in the TDD domain can cause interference to

UL transmissions from an FDD terminal. In particular, if the FDD terminal is near a

TDD terminal, then UL / DL transmissions from / to the TDD terminal can affect UL

transmissions from the FDD terminal.

Likewise if the TDD band is adjacent to the FDD-DL band, as in Figure 3B,

then downlink and uplink communications in the TDD domain can cause

interference to DL transmissions from an FDD base station to an FDD terminal. In

particular, if the FDD terminal is within the range of the TDD base station, TDD-DL

transmissions from the TDD base station can affect the FDD transmissions to the

FDD terminal. For example, as can be seen on Figure 5A, a downlink signal

interference zone 300 may then appear. UL transmissions from a neighbouring TDD

terminal can also affect DL transmissions to the FDD terminal.

Because the current standards fail to address this out-of-band interference

situation in a satisfactory manner, this results in operators not using a TDD band to

avoid any loss of quality of service for te inals using the preferred FDD band. In

contrast, the present invention enables for example the use of carrier frequencies in

this TDD frequency band for traffic which has a lower priority in comparison with

conventional traffic.

For example, because MTC communications are usually less time-critical

than H2H communications, the H2H communications may be prioritized over the

MTC communications. In the rest of the description of the examples, it will be

assumed that H2H communications have a higher priority than MTC

communications, even though it will apparent to the skilled person that the

application is not limited to H2H and MTC traffic and that the invention may be used

with any types of traffic.



For example, in the situation of Figure 5A, because terminal 101 neighbours

terminal 102, uplink signals from terminal 101 may cause interference to signals

from and/or to terminal 102. With a spectrum allocation like that of Figure 3A,

because the TDD band is adjacent to the FDD-UL band, uplink signals from terminal

101 may cause interference to uplink signals from terminal 102. Also, DL

transmissions from base station 2 11 may interfere with UL transmissions from

terminal 102: this problem is especially pronounced if base station 2 11 is co-located

with base station 210. In the rest of the example, it will be assumed that the bands are

as in Figure 3A.

In this example, the controller 30 estimates that the interference situation

from high priority traffic of terminal 101 can be improved by transferring terminal

101 to the first base station 210. Therefore, the controller 30 generates instructions

to transfer terminal 101 from the second base station 2 11 to the first base station 210.

Once the instructions have been enforced, the terminal 101 is then served by the first

base station 210.

In Figure 5B, where terminal 101 has been handed over to base station 210

following the enforcement of the instructions generated by the controller 30.

Terminal 101, previously served by the second base station 2 1 and previously using

a carrier frequency in the TDD frequency band, has to change to different carrier

frequencies in the FDD band and from TDD communications to FDD

communications. More generally, the handover of a terminal to a new base station

may require a change in the carrier frequencies used and/or in the technology used

(e.g. TDD to/from FDD, 2G to/from 3G, TDD LTE to FDD LTE etc.).

By instructing the terminal 101 to change from the second base station 2 11 to

the first base station 210, the interference can thereby be reduced. Because the

terminal 101 is now attached to and served by the first base station 210, it does not

cause any interference to signals from terminal 102 also served by the first base

station 101. In effect terminals 101-102 are served by the same base station 210

which manages and schedules communications with its terminals so as to limit

interference. Therefore, after the transfer of terminal 101 to the first base station



10, terminal 101 is managed so that the interference it may cause to terminal 102

when sending uplink signals is limited and controlled. As a result, there is an overall

improvement of the global quality of service.

In this example, terminal 102 may operate with a first type of traffic and

terminal 101 may operate with a second type of traffic. Base station 210 may

preferably operate with the first type of traffic. However base station 210 might

improve operation to the first type of traffic by having terminal 0 1 handed over to it

and by being able to more accurately control the interference generated by terminal

101 operating with the second type of traffic. E.g. terminal 102 may operate with

H2H traffic and base station 210 may preferably support H2H communications

whereas terminal 101 may operate with MTC communications, but it may be

preferable for the base station 210 to also control MTC terminal 101 in order to

better control the interference situation in the H2H network.

Likewise, if terminal 101 can be transferred from the first base station 210 to

the second base station 211 without causing interference to H2H communications or

causing interference but below an acceptable level, the controller 30 can then instruct

terminal 101 to be transferred back to the second base station 2 11. This can become

useful if for example terminal 0 1 is an MTC terminal which is therefore preferred

on the MTC/TDD network than the H2H network where H2H terminals are

preferred. As soon as the resulting level of the interference is considered as

acceptable, the controller 30 can then instruct the terminal 101 to be handed over

back to the initial base station (or any other suitable base station), that is, the second

base station 2 11 in the example of Figures 5A-5B.

The controller 30 may also take geometry measurements into account to

generate the instructions. Geometry measurements can include for example relative

positions of terminals with respect to the base stations via which they are or may be

communicating and/or absolute positions, e.g. GPS coordinates; or terminal

measurements of the received power from the serving cell and measurements of the

received power from one or more neighbouring cells.
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In a further example, a terminal may be configured to always connect to the

H2H network first, regardless of its profile (e.g. MTC or H2H profile). MTC

terminals may then be transferred to the MTC network, but only if such a handover is

appropriate in terms of the amount of interference the terminal may cause. In

contrast, H2H terminals for H2H traffic would not be handed over to the MTC

network and would remain in the H2H network. In this particular example, the

controller is therefore also operable to instruct the handover of a non-interfering

terminal to a base station where the terminal could then cause interference.

The handover may be performed in any suitable way and may be for example

a network initiated or a mobile initiated handover. If for example the instructions

generated by the controller 30 are received for enforcement by a network element,

the handover may be network initiated. If however handover instructions are for

example received for enforcement by a terminal, the handover may then be initiated

by the terminal. The various elements involved in the handover may re-use existing

means and processes or may implement new ones to achieve the transfer of one or

more terminals to a different base station.

2. Instructions regarding power control

One way of reducing interference is to adjust the power transmitted by a base

station and/or terminal causing interference. This can be done using various means

or methods and, to some extent, depends on whether the interference is in the uplink

or downlink communication direction for the parties involved in the interference.

The instructions may include specific power control instructions and/or

generic power control instructions from which the actual power adjustment is

determined. These instructions may be used to adjust the power settings of for

example one or more base stations and/or of one or more terminals. Specific power

control instructions can for example include detailed power settings and/or

adjustments. Generic instructions can for example be instructions to adjust power

settings so as to not go over a maximum power and let the base station (or base

stations) adjust their power settings accordingly.



power control example 1 - downlink power control (TDD / FDD-DL)

In the example of Figure 6A and assuming that the TDD band is adjacent to

the FDD-DL band (see for example Figure 3B), the controller 30 receives reports of

interference or any other type of information from which the controller can estimate

an amount of interference caused by MTC traffic in the TDD band to H2H traffic in

the FDD band. The controller 30 may use a measured level of interference, an

estimated level of interference or a predicted level of interference based on, for

example, a current traffic level, a number of active UEs, time of day and day of

week, etc. The controller 30 may in that example use reports, such as interference

measurements, from the H2H terminal 101 in the downlink interference zone 300

where downlink communications to MTC terminals are interfering with downlink

communications to H2H terminals. The controller 30 then generates instructions in

order to reduce interference based at least on the fact that H2H traffic has a higher

priority than MTC traffic. In that example, the controller 30 then generates

instructions for the second base station 2 11 in order to reduce the level of

interference in the H2H network by adjusting its power settings. The controller 30

may also generate instructions for the first base station 210. As a result, the

controller 30 generates instructions so that the second base station 2 11 reduces its

transmission range, whilst still covering all terminals it already serves. In that

example, the controller 30 could also generate instructions so that the first base

station 210 increases its transmission power and range. Figure 6B shows a possible

result of the instructions being enforced by the second base station 2 1 . In Figure

6B, the TDD and FDD cells do not overlap, thereby preventing any interference

between the downlink FDD and TDD signals.

If the two base stations are co-located, instructions to avoid a possible total

reduction of the TDD base station 2 11 transmission power can for example be a

request for the second base station 2 1 to turn one of its sectors off. As a result, it

can still use the other sectors, if any, while switching off the identified sector can

reduce or cancel interference caused by downlink TDD signals from this sector to

signals on a carrier frequency in the adjacent FDD-DL band.



Because the second base station 2 has reduced and/or adjusted its

transmission range, this may affect the quality of service for the terminals served by

this base station 2 11, in particular for terminals previously or now on the cell's

border. However, the quality of service for downlink H2H traffic is significantly

improved in the previous interference zone and remains unaffected outside of this

zone. Also, MTC traffic may still be communicated, albeit with a potential reduction

in quality for the terminals in cell 221 .

Owing to this approach, MTC traffic can still be communicated between the

second base station 2 11 and its terminals at the same time as the H2H base station

210 communicates, with the higher priority traffic being unaffected and the lower

priority traffic having a possibly lower quality of service. This is therefore a

significant improvement to the previous approach which in effect resulted in the

TDD band not being used, thereby wasting available carrier frequencies in the TDD

band.

As an illustration, in this example, the controller 30 is co-located with or

connected to the first base station 210, which is mainly used for the higher priority

traffic and generates instructions for the second base station 2 11, which is mainly

used for lower priority traffic. In other words, in this specific example, the H2H

network acts as a master to the MTC network by controlling the interference it is

allowed to create using the controller 30. As the H2H network may also cause

interference in the MTC network, the MTC network should also be allowed to

tolerate such interference and it may therefore be informed of the amount of

transmission on the H2H network and/or be given instructions to facilitate coping

with the interference (e.g. instructions to increase redundancy in the messages for

improving error correction). The MTC network may then take decisions in respect

of its settings and configuration, provided that these decisions are within the

constraints imposed by the H2H network, i.e. by the instructions.

Also, starting from Figure 6B, if the terminal 101 previously in the downlink

interference zone 300 is turned off at a later point in time, then the controller 30 may

generate instructions for the second base station 2 11 to re-adjust its power settings



and in effect increase its range to the range shown in Figure 6A if appropriate. Even

though it may re-create the downlink interference zone 300 as shown in Figure 6A.

This would in effect improve the quality of service for all terminals served by the

first and second base stations 210 and 2 11 without causing any interference to the

H2H traffic because there isn't any terminal in zone 300.

Furthermore, the controller 30 is not limited to generating instructions where

all terminals can still be served by the base stations after the instructions have been

enforced. For example, in the situation shown in Figure 7A, the two base stations

210 and 2 11 overlap in range, thereby creating a downlink interference zone 300 as

in Figure 6A, but neither base station can reduce its range so that the interference

zone 300 does not cover terminal 101 anymore while serving every terminal of

Figure 6A. Because H2H traffic has a higher priority than MTC traffic, the

controller will attempt to limit the negative effects on the quality of service of H2H

traffic as much as possible even if it results in a loss of quality of service for MTC

traffic. The controller 30 can for example generate instructions such that the second

base station 2 11 reduces its transmission power in order to have terminal 101 out of

range foe the second base station 2 11, i.e. out of the downlink interference zone 300.

As a result, MTC terminals previously located at the edge of the range of the second

base station 2 1 may be then out-of-range for the MTC base station 2 11, as shown

for example in Figure 7B. The two terminals 102 and 103 which were previously

served by the second base station 2 1 can not be served by this base station once it

has reduced its range. These instructions therefore result in a loss of service for these

terminals but the interference has been reduced in the H2H network which has been

prioritised over the MTC network.

power control example 2 - uplink power control (TDD / FDD-UL)

In a further example related to power control (not shown), the controller 30

may instruct the second base station 2 1 to limit the interference caused by uplink

signals for MTC traffic in the TDD band from one or more terminals on H2H

communications in the FDD band from or to the first base station 210.



Assuming the frequency bands are as described in Figure 3A, uplink TDD

signals from an MTC terminal may cause interference on the uplink signals from a

neighbouring H2H terminal. This is shown for example in Figure 5A where terminal

101 causes interference to uplink signals from terminal 102 when both terminals

send uplink signals. It is noteworthy that if the frequency bands were as shown in

Figure 3B, then uplink signals from a MTC terminal using a carrier frequency in the

TDD band could still cause interference to H2H traffic, but the interference would

then be with the downlink signals to terminal 102.

In order to reduce the interference effects of uplink signals in such a

configuration, the controller can for example instruct the second base station to have

the transmitting power for this or those specific terminals reduced so that the amount

of interference they cause on uplink traffic from a neighbouring terminal using a

carrier frequency in the FDD band is reduced. Alternatively, the controller can also

directly instruct the terminals to reduce their transmitting power. The controller can

therefore reduce interference caused by MTC traffic on uplink H2H traffic in the

FDD band to a satisfactory level. Instructions in respect of uplink power control

adjustment for one or more terminals may also be used in combination with adjusting

downlink power control for one or more base station.

3. Communications scheduling

In a further example, the controller 30 can instruct the MTC network to

arrange and/or schedule its communications in order to reduce interference. For

example, the second base station 2 11 may be instructed to delay non-time sensitive

communications to achieve an interference budget as instructed by the controller.

In the example of Figures 8A and 8B, the second base station 2 11 has been

instructed to schedule traffic of the various terminals so as to avoid these terminals

causing interference to H2H communications to and from the first base station 210.

In the situation shown in Figure 8A, the first base station 210 is serving

several H2H terminals where H2H traffic is still prioritized over MTC traffic

generally being provided by the second base station 2 1 . Because of the nature of

H2H traffic, the first base station 210 is likely to be in use mainly during the day. In



that situation, the controller 30 can generate instructions for the second base station

2 1 to schedule communication so as to reduce interference on the terminals

communicating with the first base station 10 during the day more than during the

night. Because MTC terminals 101 and 102 may cause interference to signals to

and/or from the terminals served by the first base station 210 and neighbouring the

MTC terminals 101-102 (for example H2H terminals 106-107), the controller 30

may instruct the second base station to schedule communications to and from MTC

terminals 101-102 accordingly. For example the communications to and/or from

terminals 101-102 can be scheduled when terminals 106-107 are not scheduled to

send and/or receive communications such that the interference caused on H2H

terminals 106-107 is minimized.

Alternatively and as illustrated in Figure 8A, the controller may also generate

instructions to put on hold or de-activate communications to terminals 101-102 when

H2H terminals 106-107 are active. As a result, the second base station 2 11 may have

only terminals 103-105 to communicate with when the H2H cell 220 is active, as

those terminals will not cause interference in cell 220. The communications with

terminals 101-102 may be suspended; limited to emergency or high priority

communications; or reduced in order to limit the interference on the communications

from/to the first base station 210.

At a different time of the day, for example at night, the cell 220 may be less

active, as shown for example in Figure 8B and the controller 30 can then generate

instructions for the second base station 2 11 to increase the traffic allowance for MTC

terminals 101-102. Alternatively, previous instructions may have set various

parameters (e.g. day of week and time of day) for scheduling communications for

these two terminals. The terminals 101-102 may then have an increased MTC traffic

allowance with the second base station 2 11 compared to the situation as shown in

Figure 8A.

In an optional embodiment, when cell 220 is less busy, the controller can

instruct the second base station 2 11 to also reduce the traffic allocation for the other

MTC terminals 103-105 in order to increase the throughput available for MTC



terminals 101-102, which may only have a short window of time to communicate

with the second base station 2 11. This aspect is illustrated on Figure 8B with the

different types of line for MTC terminals 101-102 and 103-105.

In a further example, the controller 30 may be used in a Femtocell

environment. If for example an industrial site is provided with a single base station

effectively acting as both a GPRS and a 3G base station, the site manager may wish

to use the 3G technology for human terminals only, because they require higher

throughput and quality of service, and the GPRS technology for MTC-type or MTC-

like terminals. This can provide the site manager with means to reduce costs for

MTC-like communications by using the cheaper GPRS pricing. If GPRS

communications cause interference in the 3G network, the controller 30 may help to

reduce the amount of interference to a lower and acceptable level.

For example, if the controller 30 instructs the GPRS network to schedule

communications so as to avoid or reduce interference in the H2H network, the MTC

communications are likely to be limited or put on hold during the day, when

employees are on site, and be carried out during the night, when employees are not

on the site anymore. If however an employee needs to come back during the night

and use the 3G network, the employee can then be prioritized over the other users of

the network.

Likewise, the MTC terminals may be allowed to communicate for emergency

messages during the day even if the 3G network is already very busy. For example,

if a device in a building security system needs to send an alarm or if a medical device

needs to send an urgent signal, they can be scheduled as very high priority traffic and

therefore be given priority over not only other MTC traffic but also H2H traffic.

4. Frequency switch

In a further example, the instructions may result in one or more terminals

being switched to a different carrier frequency in order to reduce the amount of

interference.

The controller may generate instructions so that part or all of the terminals

communicating MTC traffic and causing interference to H2H traffic may be switched



to a different carrier frequency, while still being served by the same base station.

Preferably, the new carrier frequency should be chosen so as to avoid causing

interferences in any of the carrier frequencies used by neighbouring base stations.

In one embodiment, the base station switches for all of its terminals from the

current carrier frequency causing interference to higher priority traffic, to a second

carrier frequency which is determined so as to not cause any interference to the

higher priority traffic. In another example, the base station only switches frequencies

for part of the base station sectors, thereby still using the first carrier frequency in

other sectors.

Summary

In summary, Figures 9 and 10 show examples of methods for reducing

interference.

In the example of the method of Figure 9, at step 40, the controller first

receives, directly or indirectly, measurements from one or more terminals and/or

from one or more network equipment. For example, it may receive interference

measurements reported by terminals and/or a transmission error indicator from base

stations. The controller then estimates at step 4 1 an interference level created by

base stations and/or terminals using a second type of traffic on base stations and/or

terminals using a first type of traffic.

At step 42, the controller generates instructions for a base station and

provides the base station with the instructions at step 43. This may be performed by

for example sending the instructions to an intermediate element or module that is in

charge of the distribution of instructions by sending the instructions to the base

station, the terminals, etc. The instructions may include for example power control

instructions, handover instructions, scheduling instructions, frequency switch

instructions, any other suitable instructions or any combination thereof and may also

comprise guidance in respect of some instructions having to be performed in

particular order or in no particular order. The method may then either return to step

42 for generating new instructions, for example for another base station, or it may

move to the next step. If instructions are required for two or more base stations, the



controller may also simply generate all instructions at once for all (or part) of the

relevant base stations (not shown).

The base stations having received instructions then enforce the instructions at

step 45 in order to achieve the expected interference reduction by for example

enforcing any of the instructions discussed above or by sending the instructions to

another node for enforcement (e.g. a terminal or a base station).

The method then ends at step 46, but alternatively, the method can

immediately loop back to step 40 (not shown), or there may be a certain delay before

the method, or part of it, is performed again. It will be apparent to the skilled person

that, depending on the context, the method may be performed periodically, or that

several loops may be performed when necessary, for example for initial adjustments,

in order to reach a stable and optimized arrangement and/or for a continuous

optimization. Also, some of the steps may be performed more often than the others,

for example steps 42, 43.

Figure 10 shows another example of a method for optimizing the use of radio

resources by reducing interference. In this example, a controller mainly or only uses

information relating to the number of and positions of terminals for each base station

(cf. step 50). At step 51, the controller estimates interference between different types

of traffic of the base stations taking into account situations where no terminal is

transferred to another base station and where one or more terminals is transferred.

Alternatively, the controller may also consider situations where a terminal is

disconnected from its base station without being transferred to another one (not

shown).

Depending on whether a suitable transfer is required for optimization (step

52), the controller may instruct the transfer of one or more terminal from one base

station to another one accordingly (step 53). They can be instructed independently or

by groups of terminals.

Optionally, the controller may then consider whether other adjustments are

required (step 54), for example power control, communications scheduling and/or

frequency switch adjustments. If not, the method may end (step 58) or loop back to



step 50 (not shown). If other adjustments are required, the controller then generates

instructions accordingly (step 55) and provides the base station with the instructions

(step 56). The controller may either then return to step 55 for generating new

instructions. Alternatively, the controller may send instructions for all of the base

stations or to a group of them (not shown) rather than sending them individually to

each of the recipient base stations. The base stations having received instructions

then enforce the instructions at step 57. The method can then end (step 58) or loop

back to step 50 (not shown).

Other Applications and Examples

The controller 30 is not limited to the particular examples given above as will

be understood by the skilled person. Non-exhaustive examples of modifications and

alternatives are described below.

For example, the controller may take a number of factors into consideration

for generating the instructions. These factors may include information such as

interference measurements and/or indicators; an interference estimation; signal

quality measurements and/or indicators (which may be affected by interference and

possibly other factors); a power setting of any of the base stations and/or terminal; a

base station's capacities; a terminal's capacities; a terminal's ID; a terminal's profile

(including for example a mobility profile and/or a priority profile); a base station's

ID; a base station's profile; a number of terminals served by any of the base stations;

a set of priority parameters (e.g. H2H prioritized over MTC); and any combination of

the above. All this information may originate from a terminal, a base station or any

other element and/or may be pre-set parameters. These factors may also include

further parameters, for example, a priority for one or more base station; a priority

index for one or more type of services; and sensitivity to time-delay.

The mobile operators are also provided with more flexibility owing to the

variety and number of parameters that can be considered for generating the

instructions. If for example an operator wants H2H to be prioritized over MTC

during only the day and MTC to be prioritized over H2H only, for example, between



01:00 and 05:00 during the night, then the operator can readily adjust the parameters

for generating the instructions accordingly.

The type of terminal may also be included in the terminal's profile and may

for example include: MTC, H2H, emergency device, unknown, etc. In an

environment where the mobile operator of a network wants to prioritize H2H traffic

over MTC traffic, the profile of a terminal may be used when generating the

instructions, for example to identify the type of traffic from and to this terminal, or in

combination with other traffic identification means, to ensure that the quality of

service for H2H traffic is prioritized over the quality of service for MTC

communications.

A mobility profile may for example be: mobile, stationary, mobile during

certain hours and stationary during other hours, unknown, etc. For example, a

mobile phone would then have a "mobile" profile, whilst a vending machine would

have a "stationary profile". This profile may play a role in generating the

instructions as interferences caused by a stationary terminal are more predictable and

less changing than those of a mobile terminal. Therefore, a controller estimating the

interference caused or likely to be caused by signals from a terminal may include a

bigger margin (if any) for mobile terminals, due to the fact that the interference is

likely to change with their position, than for stationary terminals.

The priority profile can indicate priorities for terminals which can be used in

addition to the traffic priorities already considered when generating instructions.

The number of mobile stations served by any of the base stations may also be

taken into consideration. For example, in a first network for a first type of traffic

prioritized over a second type of traffic in a second network, the more terminals are

served in the first network, the less the second network may be allowed to cause

interferences. Also, when the number of terminals served by the first network

decreases, the second network may be less limited by the first network and can be

allowed to use more of its capacities. As a result, the traffic between the two

networks would then automatically be regulated with more traffic within the first

network for the first type of traffic, when needed, and with more traffic within the



second network for the second type of traffic, when the first network is less used.

This is particularly suitable to an MTC/H2H combination, where a H2H network has

high real-time requirements while an MTC network has usually a higher acceptance

of delay.

The instructions generated by the controller aim at reducing interference and

take into consideration various traffic types and their respective priorities, and

therefore enable an optimization of the radio resources utilization of the mobile radio

network. Such instructions may include appropriate instructions to that effect and

can, for example, include instructions from the following non-exhaustive list:

instructions to increase or reduce the power of DL and/or UL transmissions;

instructions to increase or reduce the amount of redundancy in communications;

instructions to keep interferences below a certain level, e.g. by providing a base

station with an interference budget; instructions to handover one or more terminals to

a different base station; and instructions to switch the carrier frequency used by one

or more terminals to a different carrier frequency. They may also be generated for

one base station or a group of base stations, for one terminal or a group of terminals,

for one network controller or a group of network controllers, or for one suitable

element or group of suitable of elements.

These instructions may be generated automatically; on demand; dynamically,

for example when an interference threshold is reached; or in any combination of

those.

An enforcement apparatus may be provided for enforcing the instructions,

where the enforcement apparatus can be provided as an independent element

physically and/or logically, or at least part of it may be comprised in another

element. For example, if a mobile network comprises a first base station dedicated to

H2H and another base station dedicated to MTC traffic, the controller may be part of

the H2H base station while the enforcer may be part of the MTC base station. Thus

the H2H base station and the MTC base station can be set up as a master and slave

(respectively) system.



As a result of the instructions being enforced, the quality of service for some

of the terminals may be stable, increase or decrease. It may be that a terminal for

high priority traffic, or served by a high priority base station, will have an increased

quality of service (resulting for example in the cancellation of interference), while a

terminal for low priority traffic terminal may experience a loss of quality of service,

or a loss of service in some instances.

Various modifications can be made to the embodiments described above

without departing from the scope of the invention which is defined by the appended

claims. In particular, any feature disclosed in one example or embodiment can be

combined with any other suitable feature of any other part of the description, so long

as the combination is technically possible. It is intended that the invention covers

any possible combination of features disclosed in the application which is within the

scope of the claims. It will also be appreciated that the invention can be applied to

various forms of mobile network including, but not limited to, GSM; GPRS; EDGE;

3G; UMTS; HDSPA/HSUPA; CDMA2000; LTE; etc. Furthermore, although the

examples have been described in the context of 3GPP standards, the invention is not

limited to a use in a 3GPP environment and, if used in a 3GPP environment, is not

limited to the currently existing standardized architectures, protocols, etc. Moreover,

the term user equipment as used herein can be replaced with communications device,

mobile communications device, mobile unit, etc.



CLAIMS

. A mobile communications system comprising

a first group of one or more base stations which are arranged to communicate

signals with mobile units via a wireless access interface by transmitting and/or

receiving radio signals within a first frequency band;

a second group of one or more base stations which are arranged to

communicate signals with mobile units via a wireless access interface by transmitting

and/or receiving radio signals within a second frequency band; and

a controller, wherein the controller is arranged in operation:

to determine an amount of interference in the first frequency band to

radio signals for a first type of traffic where the interference is caused by

radio signals for a second type of traffic in the second frequency band,

wherein the radio signals for the first type of traffic are to and/or from a first

base station of the first group; and the radio signals for the second type of

traffic are to and/or from to a second base station of the second group, and

to, in response to the determined interference, generate instructions to

influence the second group in respect of the transmission of the radio signals

for the second type of traffic in the second frequency band, wherein the

instructions are generated based on at least a priority for the first type of

traffic and a priority for the second type of traffic.

2. A mobile communications system of claim 1, wherein the first group

of one or more base stations is comprised in a first radio network and the second

group of one or more base stations is comprised in a second radio network.

3. A mobile communications system of claim 1 or 2, wherein the

interference in the first frequency band caused by radio signals transmitted in the

second frequency band is out of band interference caused by the second frequency

band neighbouring the first frequency band.



4 . A mobile communications system of any preceding claim, wherein

the controller being arranged in operation to determine the amount of interference

includes the controller being arranged in operation to calculate an amount of

interference which can be tolerated by radio signals for the first type of traffic by the

transmission of radio signals for the second type of traffic in the second frequency

band, and in response to the instructions indicating the calculated amount of

interference, the second group of one or more base stations is arranged in operation

to control the transmission of radio signals for the second type of traffic in the second

frequency band to be within the amount of interference which can be tolerated by

radio signals for the first type of traffic.

5. A mobile communications system of claim 4, wherein the calculated

amount of interference which can be tolerated by radio signals for the first type of

traffic is a function of an amount of communications traffic provided by the first

group of one or more base stations to the attached mobile units.

6. A mobile communications system of any preceding claim, wherein

the second group of one or more base stations includes enforcement apparatus which

is arranged in operation to receive the generated instructions and to enforce the

instructions to reduce the determined interference.

7. A mobile communications system of any preceding claim, wherein

generated instructions comprise power control instructions in respect of one or more

mobile unit and/or of one or more base station of the second group of one or more

base stations.

8. A mobile communications system of any preceding claim, wherein

the generated instructions comprise instructions to transfer a mobile unit attached to

a base station to a different base station.



9 . A mobile communications system of claim 8, wherein the generated

instructions to transfer a mobile unit are generated using geometry measurements.

10. A mobile communications system of any preceding claim, wherein

the generated instructions comprise instructions to change at least part of the

communications for the second type of traffic in the second frequency band to a

different carrier frequency band or a different carrier frequency within the second

frequency band.

11. A mobile communications system of any preceding claim, wherein

the instructions include an interference budget for interference that the

communications for the second type of traffic in the second frequency band is

allowed to cause to the communications for the first type of traffic in the first

frequency band.

12. A mobile communications system of any preceding claim, wherein

the first group and second group are connected to core network entities and the

instructions are communicated via the core network entities.

13. A mobile communications system of any preceding claim, wherein

the first group and second group are predominantly used for, respectively, human-to-

human communications and machine-type communications.

1 . A mobile communications system of any preceding claim, wherein at

least one of the first and second groups is arranged to communicate with at least one

of a 3GPP-compliant mobile unit, a UMTS-compliant mobile unit and a LTE-

compliant mobile unit.



5. A mobile communications system of any preceding claim, wherein

the controller is located at least partially in a base station.

16. A mobile communications system of any preceding claim, wherein

the controller is located at least partially in a radio network controller.

17. A mobile communications system of any preceding claim, wherein at

least one of the first and second groups is arranged to communicate using TDD

and/or FDD duplex modes.

18. A mobile communications system of any preceding claim, wherein

the controller is arranged in operation to use the profile of a mobile unit for

generating the instructions.

19. A mobile communications system of claim 18, wherein the profile of

a mobile unit comprise at least one of a mobility profile and a priority profile.

20. A mobile communications system of any preceding claim, wherein

the generated instructions are instructions in respect of one or more mobile unit

and/or in respect of one or more base station.

21. A mobile communications system of any preceding claim, wherein

the controller being arranged in operation to determine an amount of interference

further comprises the controller being arranged in operation to estimate at least part

of the interference.

22. A mobile communications device for use in the mobile

communications system of any preceding claim.



23 . A method of communicating in a mobile communications system, the

mobile communication system comprising a first group of one or more base stations

which are arranged to communicate signals with mobile units via a wireless access

interface by transmitting and/or receiving radio signals within a first frequency band;

a second group of one or more base stations which are arranged to communicate

signals with mobile units via a wireless access interface by transmitting and/or

receiving radio signals within a second frequency band; the method comprising the

steps of

determining an amount of interference in the first frequency band to

radio signals for a first type of traffic where the interference is caused by

radio signals for a second type of traffic in the second frequency band,

wherein the radio signals for the first type of traffic are to and/or from a first

base station of the first group; and the radio signals for the second type of

traffic are to and/or from to a second base station of the second group, and

in response to the determined interference, generating instructions to

influence the second group in respect of the transmission of the radio signals

for the second type of traffic in the second frequency band, wherein the

instructions are generated based on at least a priority for the first type of

traffic and a priority for the second type of traffic.

24. A method of claim 23, wherein the first group of one or more base

stations is comprised in a first radio network and the second group of one or more

base stations is comprised in a second radio network.

25. A method of claim 23 or 24, wherein the interference in the first

frequency band caused by radio signals transmitted in the second frequency band is

out of band interference caused by the second frequency band neighbouring the first

frequency band.



26. A method of any of claims 23 to 25, the step of determining the

amount of interference comprises:

calculating an amount of interference which can be tolerated by radio

signals for the first type of traffic by the transmission of radio signals for the

second type of traffic in the second frequency band, and

in response to the instructions indicating the calculated amount of

interference, the second group of one or more base stations controlling the

transmission of radio signals for the second type of traffic in the second

frequency band to be within the amount of interference which can be

tolerated by radio signals for the first type of traffic.

27. A method of claim 26, wherein the calculated amount of interference

which can be tolerated by radio signals for the first type of traffic is a function of an

amount of communications traffic provided by the first group of one or more base

stations to the attached mobile units.

28. A method of any of claims 23 to 27, the method further comprising

an enforcement apparatus in the second group of one or more base

stations receiving the generated instructions in the second and

the enforcement apparatus enforcing the instructions to reduce the

determined interference.

29. A method of any of claims 23 to 28, wherein generated instructions

comprise power control instructions in respect of one or more mobile unit and/or of

one or more base station of the second group of one or more base stations.

30. A method of any of claims 23 to 29, wherein the generated

instructions comprise instructions to transfer a mobile unit attached to a base station

to a different base station.



31. A method of claim 30, wherein the generated instructions to transfer a

mobile unit are generated using geometry measurements.

32. A method of any of claims 23 to 31, wherein the generated

instructions comprise instructions to change at least part of the communications for

the second type of traffic in the second frequency band to a different carrier

frequency band or a different carrier frequency within the second frequency band.

33. A method of any of claims 23 to 33, wherein the instructions include

an interference budget for interference that the communications for the second type

of traffic in the second frequency band is allowed to cause to the communications for

the first type of traffic in the first frequency band.

34. A method of any of claims 23 to 34, wherein the first group and

second group are connected to core network entities and the instructions are

communicated via the core network entities.

35. A method of any of claims 23 to 34, wherein the first group and

second group are predominantly used for, respectively, human-to-human

communications and machine-type communications.

36. A method of any of claims 23 to 35, wherein at least one of the first

and second groups is arranged to communicate with at least one of a 3GPP-compliant

mobile unit, a UMTS -compliant mobile unit and a LTE-compliant mobile unit.

37. A method of any of claims 23 to 36, wherein at least one of the first

and second groups is arranged to communicate using TDD and/or FDD duplex

modes.



38. A method of any of claims 23 to 37, the method further comprising

using the profile of a mobile unit for generating the instructions.

39. A method of claim 38, wherein the profile of a mobile unit comprise

at least one of a mobility profile and a priority profile.

40. A method of any of claims 23 to 39, wherein the generated

instructions are instructions in respect of one or more mobile unit and/or in respect of

one or more base station.

41. A method of any of claims 23 to 40, wherein the step of determining

an amount of interference further comprises estimating at least part of the

interference.

42. A communication system substantially as hereinbefore described with

reference to the drawings.

43. A mobile communications device for use in the mobile

communications system substantially as hereinbefore described with reference to the

drawings.

44. A method of communicating in a mobile communications system

substantially as hereinbefore described with reference to the drawings.

45. An apparatus for communicating in a mobile communications system,

the mobile communication system comprising a first group of one or more base

stations which are arranged to communicate signals with mobile units via a wireless

access interface by transmitting and/or receiving radio signals within a first

frequency band; a second group of one or more base stations which are arranged to

communicate signals with mobile units via a wireless access interface by transmitting



and/or receiving radio signals within a second frequency band; the apparatus

comprising

means for determining an amount of interference in the first frequency

band to radio signals for a first type of traffic where the interference is caused

by radio signals for a second type of traffic in the second frequency band,

wherein the radio signals for the first type of traffic are to and/or from a first

base station of the first group; and the radio signals for the second type of

traffic are to and/or from to a second base station of the second group, and

in response to the determined interference, means for generating

instructions to influence the second group in respect of the transmission of

the radio signals for the second type of traffic in the second frequency band,

wherein the instructions are generated based on at least a priority for the first

type of traffic and a priority for the second type of traffic.
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