Office de la Propriete Canadian CA 2423320 A1 2002/04/18

Intellectuell Intellectual P
du Canada Office o opery en 2 423 320
Fhdtiie Canads Indushy Ganada 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
(13) A1
(86) Date de depot PCT/PCT Filing Date: 2001/10/09 (51) Cl.Int.”/Int.Cl." HO4Q 7/36

(87) Date publication PCT/PCT Publication Date: 2002/04/18| (71) Demandeur/Applicant:
(85) Entree phase nationale/National Entry: 2003/03/24 NOKIA CORPORATION, FI

o ST . (72) Inventeurs/Inventors:
(86) N° demande PCT/PCT Application No.: IB 2001/002219 RAMOS GABRIEL ES:

(87) N° publication PCT/PCT Publication No.: 2002/032173 SALMENKAITA MATTI, ES:

(30) Priorités/Priorities: 2000/10/09 (0024705.6) GB; LONGONI, FABIO, ES;
2000/11/10 (0027534.7) GB; 2001/06/19 (0114965.7) GB; D'ARGENCE, FRANCOIS, FI;
2001/06/20 (0115083.8) GB HALONEN, TIMO, FI;

MELERO, JUAN, FI;
HAKALIN, PETTER, ES;

(74) Agent: OGILVY RENAUL

(54) Titre : ATTRIBUTION DE CANAUX POUR SYSTEME DE COMMUNICATION
(54) Title: CHANNEL ALLOCATION FOR COMMUNICATION SYSTEM

(57) Abrége/Abstract:

A communication system covering an area, sald system comprising a plurality of first means, each of said first means being
arranged to control the allocation of channels Iin a part of said area, at least one of said area, at least one of said first means
being arranged to send information relating to channel allocation In the part of the area associated with said at least one first
means to at least one other of said first means, said at least one other of said first means being arranged to take into account
sald receilved information when controlling the allocation of channels in the part of the area associated with said at least one
other first means.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 2423320 A1 2002/04/18

(21) 2423 320
(13) A1

(72) Inventeurs(suite)/Inventors(continued): TOLLI, ANTTI, ES; CORTES, JOSE ANTONIO, ES; KANGAS, ARTO, FI;
HOLMA, HARRI, FlI




OO0 0 O R A

02/032173 Al

=

CA 02423320 2003-03-24

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

CORRECTED VERSION

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

P OO0 OO O O 0

(10) International Publication Number

18 April 2002 (18.04.2002) PCT WO 02/032173 Al

(51) International Patent Classification’: H04Q 7/36 c¢/o Nokia Corporation, Keilalahdentie 4, E-03260 Espoo
(FI). HOLMA, Harri [FI/FI]J; c¢/o Nokia Corporation,

(21) International Application Number:  PCT/IB01/02219 Keilalahdentie 4, E-03260 Espoo (FI).

(22) International Filing Date: 9 October 2001 (09.10.2001)
(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

0024705.6 9 October 2000 (09.10.2000) GB
0027534.7 10 November 2000 (10.11.2000) GB
0114965.7 19 June 2001 (19.06.2001) GB
0115083.8 20 June 2001 (20.06.2001) GB

(71) Applicant (for all designated States except US): NOKIA
CORPORATION [FI/FI}; Keilalahdentie 4, FIN-03260
Espoo (FI).

(72) Inventors; and

(75) Inventors/Applicants (for US onlv): RAMOS, Gabriel
[ES/ES]; Paseo de Sancha, 28, E-29016 Malaga (ES).
SALMENKAITA, Matti [FI/ES]; URB, Casinomar,
Portal 3, Bajo e, 29630 Benalmadena Costa, Malaga (ES).
LONGONI, Fabio [IT/ES]; Calle Severo Ochoa, E-29590
Campanillas (ES). D’ARGENCE, Francois [FR/FI]; c/o
Nokia Corporation, Keilalahdentie 4, FIN-03260 Espoo
(FI). HALONEN, Timo [FI/FI]; ¢/o Nokia Corporation,
Keilalahdentie 4, FIN-02260 Espoo (FI). MELERO,
Juan [ES/FI}; ¢/o Nokia Corporation, Keilalahdentie 4,
FIN-02260 Espoo (FI). HAKALIN, Petter [FI/ES]; calle
Salamanca, 104, Villa Vili, La Capellania, E-29639 Bena-
madena (ES). TOLLI, Antti [FI/ES]; La Pergola 3F, Paseo
Colorado, 44, E-29620 Torremolinos (ES). CORTES,
Jose Antonio [ES/ES]; Calle Alcalde Joaquin Quiles, 2
BJ. B, E-29014Malaga (ES). KANGAS, Arto [FI/FI];

(74) Agents: STYLE, Kelda, Camilla, Karen et al.; Page
White & Farrer, 54 Doughty Street, London WCIN 2LS

(GB).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, PH, PL, PT, RO, RU, SD, SE, SG, SIL
SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU,
ZA, ZW. |

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF,
CG, CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,

TG).

Published:
with international search report

(48) Date of publication of this corrected version:
4 July 2002

(15) Information about Correction:
see PCT Gazette No. 27/2002 of 4 July 2002, Section II

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: CHANNEL ALLOCATION FOR COMMUNICATION SYSTEM

(57) Abstract: A communication system covering an area, said system comprising a plurality of first means, each of said first means
being arranged to control the allocation of channels in a part of said area, at least one of said area, at least one of said first means
o being arranged to send information relating to channel allocation in the part of the area associated with said at least one first means
to at least one other of said first means, said at least one other of said first means being arranged to take into account said received
information when controlling the allocation of channels in the part of the area associated with said at least one other first means.



10

15

20

25

30

CA 02423320 2003-03-24

WO 02/32173 PCT/IB01/02219

CHANNEL ALLOCATION FOR COMMUNICATION SYSTEM

FIELD OF THE INVENTION

The present invention relates to the allocation of channels to users in a

communication system, and particularly but not exclusively to the allocation of

channels in a mobile communication system.

BACKGROUND OF THE INVENTION

In a typical cellular wireless network, the area eovered by the network is divided
into a number of cells. Each cell is served by a base transceiver station which
transmits signals to and receives signals from terminals located in the respective

cell associated with a particular base transceiver station. The terminals may be

mobile stations, which are able to move between cells.

Channel allocation involves the allocation of a channel to a particular connection.
There is usually an up link channel from the mobile station to the base station
and a down link channel from the base station to the mobile station. The
channels can be defined by different ffequencies, time slots and/or spreading
codes. Channel allocation can for some types of call such as data calls also
require the selection of the allocation period. In WCDMA the allocation period is
the period in the radio network controller that the packet scheduler can change
bit rates for packet users. Channel allocation is done in a distributed way in the
current networks. In particular, it is the responsibility of the controller of a base
station to control the resources of its own base stations. In the GSM (Global
System for Mobile Communications) standard, a base station controller (BSC) is
arranged to control channel allocation for a set of base stations. -

In the proposed third generation system using CDMA (Code Division Multiple

Access), a radio network controller (RNC) is arranged to control the channel
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allocation for its own base stations. in the CDMA system, the base station is
sometimes referred to as Node B. However in this document the term base
station will be used. The controllers in both the GSM and CDMA systems are
arranged to control a number of base stations. However the number of base
stations which are controlled are relatively small. Accordingly, with this approach
the efficiency of any channel allocation is limited in that the co-ordination of the
channel allocation is possible only within the controller’'s own limited area. This
means that it is not possible to co-ordinate channel allocation between cells that
are controlled by different controliers. This in turn means that implementation of
features that are intended to limit the interference between channels in adjacent

or nearby cells cannot be achieved as the cells may be controlied by different

conirollers.

The problems described previously will become more relevant in the future. In
some of the newly designed network architectures, such as [P based radio
access networks, the channel allocation functions are moved from the
controllers, such as the radio network controller and the base station controiler,
to the base station itself. This is in order to allow the implementation of a more
efficient real time (RT) allocation of a channel. However, this removes even the

possibility of co-ordinating the allocation of channels by base stations controiled

by the same controller.

The limitations of the radio conftroller boundaries also have particular relevance
when a network operator owns more than one radio access system (for example
a CDMA system and a GSM system) with a common coverage area. This Is
because it Is not pos:;:,ible to co-ordinate the allocation of channels in the different
systems to reduce interference. In addition to third generation systems such as
CDMA, other systems such as Wireless LAN (local area network), 1S-41 (a US

version of CDMA), etc are being developed.

SUMMARY OF THE INVENTION
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It is an aim of embodiments of the present invention to address one or more of

the above mentioned problems.

According to a first aspect of the present invention there is provided a
communication system covering an area, said system comprising a plurality of
first means, each of said first means being arranged to control the allocation of
channels in a part of said area, at least one of said first means being arranged to
send information relating to channel allocation in the part of the area associated
with said at least one first means to at least one other of said first means, said at
least one other of said first means being arranged to take into account said
received information when controlling the allocation of channels in the part of the

area associated with said at least one other first means.

The at least one first means may be arranged to send channel allocation
information to said at least other first means which is associated with a part of
said area adjacent to or at least partially overlapping the part of the area

associated with said at least one first means.

The at least one first means may be arranged to send power control information
to said at least other first means which is associated with a part of said area

adjacent to or at least partially overlapping the part of the area associated with

said at [east one first means.

Said at least one first means may have forwarding information which indicates to

which one or more other first means the channel allocation information is to be

sent.

Said channel allocation information may comprise cell information and/or
information about channel allocation. Cell information may include LAC, ClI

(information to identify the cell). Channel allocation information may include state
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of time slots (idle/reserved/half rate or full rate), used DL power control of base

station, used MAIO=mobile allocation index offset]

Said at least one first means may be arranged to continuously send said channel

allocation information to said at least one other first means.

Said at least one first means may be arranged to send said channel allocation

information when there is a change in said channel allocation information to the

at least one other first means.

Said at least one first means may be arranged to send said channel allocation

information in response to a request from one of said at least one other first

means.

Said at least one first means may be provided with information identifying the at

least one other first means to which said information Is to be sent.

Co-ordinating means may be provided which receive said channel allocation

information from said at least one first means.

Said co-ordinating means may be arranged to forward said channel allocation

information to said at least one other first means.

Said co-ordinating means may be provided with forwarding information which
defines to which at least one other first means the channel allocation information

from said at least one first means is to be forwarded,

Said co-ordinating means may be arranged to make channel allocation decisions

for at least one other first means taking into account the channel allocation

information from said at least one first means.
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Said co-ordinating means may be provided in a network element separate to the

other means.

At least one of the following methods may be used by said first means to allocate

a channel: dynamic frequency allocation; dynamic channel allocation; and co-

ordination of the use of high data rates.

A plurality of radio access networks may be provided, at least one of said first
means being associated with one of said radio access networks and at least one

of said first means being associated with another of said radio access networks.

In a further aspect the present invention provides a co-ordinating means for
receiving channel allocation information from at least one first means in a
communication system, the communication system covering an area, and said
system comprising a plurality of said first means, each of said first means being
arranged to control the allocation of channels in a part of said area, at least one
of said first means being arranged to send information relating to channel
allocation in the part of the area associated with said at least one first means to
at least one other of said first means, said at least one other of said first means
being arranged to take into account said received information when controlling

the allocation of channels in the part of the area associated with said at least one

other first means.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention and as to how the same may

be carried into effect, reference will now be made by way of example only to the

accompanying drawings in which:

Figure 1 shows a first embodiment of the present invention with a single radio

access network;
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Figure 2 shows the interconnections between base station controllers in the
embodiment of Figure 1;

Figure 3 shows a modification to the embodiment of Figure 1;

Figure 4 shows a second embodiment of the present invention with two radio
access networks;

Figure 5 shows a third embodiment of the present invention with a radio access
network where channel allocation is controlled by a base station;

Figures 6(a) to 6(g) illustrate communication in an example interface; and

Figure 7 (a) to (d) show a method of communication between a source and a

targedt.

-

DESCRIPTION OF PREFERRED EMBODIMENTS OF THE PRESENT
INVENTION

Reference is first made to Figure 1 which shows a first embodiment of the
present invention in which a single radio access network 2 is present. In the
embodiment shown in Figure 1, the network 2 is a GSM network. However it
should be appreciated that in alternative embodiments of the present invention,
the network can be in accordance with any other standard and use any radio
access technique. The area covered by the network 2 is divided into cells 4. In
the embodiment shown in Figure 1, five cells are shown. This is by way of
example only and in practice a network will have very many cells. Each cell has
associated therewith a base station 6. Each base station 6 is arranged to
communicate with mobile stations 8 in the cell 4 associated with the respective
base station 6. Depending on the standard used, a mobile station may be in
communication with more than one base station at the same time. Alternatively
or additionally a mobile station may communicate with a base station associated

with a cell different to that in which the mobile station is located. This may occur if

a mobile station is close to a cell boundary.
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Each base station 6 is controlled by a respective base station controller 10. In the
embodiment shown in Figure 1, one base station controller 10 is arranged to
control three base stations whilst the other base station controller 10 is arranged
to control two base stations. This is by way of example only and a base station
controller may control only one base station or more than three base stations.
The base station controllers 10 are arranged to control channel allocation. The
two base station controllers 10 are connected to one another. This is so each
base station controller is able to transmit information about the channel status or
cell status in the cells controlled by that base station controller to the other base

station controller. This is described in more detail hereinafter.

-

In a preferred embodiment of the invention, the base station controllers transmit
channel and/or cell status information to the other base station controllers which

control an area adjacent to that controlled by the transmitting base station.

Reference is made to Figure 2 which shows five base station controllers 10. As
can be seen, the first base station controller 10a is connected to the second base
station controller 10b and the third base station controlier 10c. The second base
station controller 10b is also connected to the third, fourth and fifth base station
controllers 10c, 10d and 10e. The third base station controller 10c is also
connected to the fifth base station controller 10e. The fourth base station
controller 10d is also connected to the fifth base station controller 10e. As can be
seen, each base station controller is not connected to each of the other base
station controllers. Rather, each base station controller is only connected to
those base station controllers which control an area adjacent the area covered by
the base station controller in question. Thus each base station controller only
reports status information to those base station controllers which control an area
adjacent the area covered by the base station controller in question. The
adjacent area may be an immediately adjacent area or may be an area which is
not immediately adjacent but close enough to cause interference. The base

station controllers to which a given base station controller is connected may
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depend on the method of channel allocation used, may be determined by the

speed at which channel allocation is required, the required reduction in

interference and/or any other suitable parameter.

In a preferred embodiment, the base station controllers are not connected in a
one-to-one fashion as shown in Figure 2, but rather all the base station

controllers may be connected to a local area network.

Thus in preferred embodiments of the present invention, each network element

with a channel allocation entity sends channel status information to one or more

neighbouring channel allocation entities, that is-an entity which is responsible for
the channel allocation in adjacent cells. In the context of the embodiment of
Figure 1, the channel allocation entities are the base station controllers. The
sending of the information can be implemented by defining in each one of the
channels allocation entities the identity of the or each neighbouring channel

allocation entity which requires information from the particular channel allocation

entity.

A given channel allocation entity will thus continuously send information on the
cell status and/or channel status to the or each identified channel allocation entity
which is responsible for the channél allocation in adjacent cells. Instead of

continuously sending the information, the sending of information can be done

whenever there is a change in the cell status and/or channel status or in

response to a request from a given channel allocation entity.

When a channel allocation entity is making a decision relating to channel
allocation, the entity will take into account the information which the entity has
from, for example, the base stations which are controlled thereby, and the

information received from the or each adjacent channel allocation entity.
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The channel allocation entity can use any suitable criteria in order to make a
decision relating to channel allocation. For example the GSM dynamic frequency
channel allocation or a similar method can be used. Another example of a
possible method which could be used is the TDD (time division duplexing)
dynamic channel allocation or a similar method. Yet another example of a
possible method is the coordination of the use of high data rate in CDMA or
similar method. Another éxample is the Dynamic Frequency and Channel
Allocation (DFCA) method.

The exact information which is sent will depend on the method which is used o
allocate channels and/or the radio access network type. For example with EDGE
dynamic frequency channel allocation, a channel allocation matrix may be sent.
Other types of information could be multicast. For examplie power control
information of the interfering base stations, or both up-link and down-link
background interference matrix information could be multicasted. Multicast is

where the same message is sent to a number of base stations.

The channel allocation entities are provided with a suitable interface which
permits the entities to be connected together. Alternatively, the cell status and/or
channel allocation information can be added to existing interfaces such as the lur
interface for UTRAN (UMTS terrestrial radio access network). The protocol which

carries this information is preferably flexible and backwardly compatible.

Reference is now made to Figure 3, which shows a modification to the
embodiment of Figure 1. In this embodiment, base station controllers 10 are each
connected to a co-ordinating network element 12. A single co-ordinating network
element may be provided for the entire network or a plurality of co-ordinating
network elements may be provided for the network. In the latter case, a few of
the base station controllers may be connected to more than one of the co-
ordinating network elements. This is to ensure that for a given base station

controller, a given one of the co-ordinating elements will have information on all
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of the adjacent cells which need to be taken into account when making a channel

allocation decision.

If a co-ordinating element is provided, the co-ordinating element will make the
channel allocation decisions. In order to permit the co-ordinating element to
make the correct decision, it will have information identifying those channel
allocation entities from whi.ch information is to be considered when making a
decision for a particular cell. In a modification to this, the co-ordinating element
does not itself make the decision but rather forwards the information that it
receives from the various channel allocation entities {o those channel allocation
entities which require that information. Again the co-ordinating entity would have

information as to which channel! allocation entities the information from a given

channel allocation entity is to be forwarded.

Reference is made to Figure 4 which shows a second embodiment of the present
invention where the system 14 comprises a first radio access network 16 and a
second radio access network 18. For clarity the second network is shown In
dotted lines. The first radio access network 16 is a GSM network but can be any
other type of radio access network. The second radio access network 18 is a
CDMA network but again can be any other type of network. In some
embodiments of the present invention, more than two radio access networks may

be provided. The radio access networks may use the same or different

standards.

The first and second networks 16 and 18 are shown in Figure 4 as overlapping. It

should be appreciated that in alternative embodiments of the present invention,

the networks may only partially overlap or may be provided side by side.

The first network 18 is the same as the network shown in Figure 1. Accordingly

ike parts are referred to by like references and will not be described in any

further detail.
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The second network 18 has its coverage area divided into a number of cells 4’ as
with the first network 16. Each cell is provided with its own base station 6’ which
IS arranged to communicate with mobile stations in the cell associated with that
cell and/or mobile stations located in an adjacent cell. Each base station 6’ is
connected to a radio network controller 20. One radio network controller 20 is
connected to two base stétions whilst the other is connected to three base

stations. In practice, a radio network controller 20 can be connected also to just

one base station or more than three base stations.

The radio network controllers 20 are connected to each other and to each of the
base station controliers 10 of the first network 16. In preferred embodiments of
the present invention, each controller, that is a base station controller 10 or a
radio network controller 20, is connected to the or each controller which is
responsible for an adjacent area. A given controller is not, in preferred

embodiments of the invention connected to a controller which not responsible for

an adjacent area.

The controllers then operate in a similar manner to that described in relation to
Figure 1. In this embodiment, the base station controllers and the radio network
controllers are the channel allocation entities. Thus the conditions in adjacent or
overlapping cells from both networks can be taken into account when making

channel allocation decisions.

Reference is made to Figure 5, which shows a third embodiment of the present
invention. The network shown in Figure 5 is an IP based radio access network.
Again, the area covered by the network is divided into a plurality of cells 30. Each
cell is provided with a base station 32. The base stations 32 are arranged to
communicate with mobile stations in the associated cell 30 or in other cells. In
the network shown in Figure 5, the channel allocation is controlled by the base

stations. Base station controllers may be provided but they are not responsible
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for channel allocation. The base stations are each connected {o those base

stations which are responsible for cells which could cause interference o the

pase station in question.

The base stations then control channel allocation in a similar manner to that
described in relation to the first embodiment. In the embodiment shown in Figure

5, the channel allocation entities are the base stations.

A description of an example interface arrangement for the embodiment of Figure
3 or Figure 5 is described hereinafter. It should be understood that the example
interface given herein is for the purpose of illustrating the present invention, and

the invention is not limited to this implementation of the interface.

In this example the base station (referred as CRS, cell resource server) to CRS
interface is used for the transmission of base station measurements {o
neighboring base stations. An example base station measurement is the known

channel allocation matrix for dynamic frequency and channel allocation (DFCA).

The CRS-CRS interface is used in order to exchange the information needed by
the DFCA so that the main potential gains associated to a synchronized system

can be achieved. All the channel allocation features that can be potentially built

over synchronized GSM networks, for example, will preferably be based on the

calculation of the carrier to interference (C/l) values associated to different

combinations of timeslot and frequency. In order to accurately perform such
calculation it is required to have access to the traffic distribution and power
control information of existing connections in interfering cells. This information

will permit the system to control the C/I of each connection, efficiently distributing

the interference and achieving the highest spectral efficiency.
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The interfering cells are allocated in both the serving cell CRS and neighbour

CRSs. Therefore a mechanism to access the relevant information from

neighbours CRSs must be provided.

There are two possible guidelines-for the implementation of this interface.

A.

Point-to-point addressing (UNICAST)
In this case, one measurement message must be generated for

each of the neighbour CRSs that must receive the message.

Multicast addressing (MULTICAST)

It is possible to use multicast addressing, so that if one CRS has to
send the same measurement to several neighbouring CRSs, just
one message is sent to a multicast address, and the transport

network shall deliver one copy of the message to all the recipients.

The same elementary procedures can be specified for both options,

but the only difference will be some of the content of the

messages.

The same elementary procedures can be specified for both techniques. The only

difference will be the content of the messages.

This interface shall be based on lub [25433] and lur [25423] common and

dedicated measurement procedures.
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In this preferred embodiment a new CRMS (common resource management
server)-CRS interface is provided. The main function of the new CRMS-CRS
interface is to transfer base station measurements to the CRMS. One of the most

important measurements to be reported is the information related to the actual

load on the cells managed by the CRS.

The measurements reporting procedures may be based on the lur Common
Measurement procedures [25+423]. Both of these, and also the luc1 interface,

support on-demand (immediate), periodical or event-triggered reporting methods.

On-demand (immediate): in this case the measurements will be sent
immediately, as a response to the measurement initiation request message.
Periodical: the measurements are sent periodically, the period of the report is

fixed in the measurement initiation request message.

Event-triggered: it is also possible to define events or threshold levels, so that the

measurements are sent only when a particular event occurs (or the threshold

level is reached).

The CRMS-CRS interface allows the CRMS to select and set the reporting
method for one, a group or all of the elements to be measured using just
procedure messages. The report of the measurements can also be done
individually or grouped. Measurements can be expressed with parameters
independent of the radio technology, or be sent directly to the CRMS with radio-

dependent parameters, so that the application running on the CRMS can convert

them.

The baseline for a further standardisation is assumed to be the standard
procedures of the lub/lur interfaces. Based on this assumption, four elementary
procedures are preferably defined for this interface: measurement initiation;

measurement report; measurement termination; and measurement failure.
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The measurement reporting procedures are based on the UTRAN lur Common
Measurement procedures [25423]. These procedures, and also the ones defined
for this interface, will support on-demand (immediate), periodic or event-triggered

reporting methods.

The CRMS shall select and set the reporting method for one, a group or all of the
elements to be measured using just one message. The reporting of the

measurements can also be done individually or grouped.

Measurements can be expressed with parameters independent of the radio
technology, or just be sent directly to the CRMS with radio-dependent

parameters, so that the application running on the CRMS should convert them.

One other or both of these options can be used.

Four elementary procedures are defined for this purpose:
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Elementary Initiating Successful Unsuccessful Outcome |
Procedure Message Outcome
Response _R_egp'onse Time
message message r
Measuremen | MEASUREMENT | MEASUREMENT | MEASUREMENT | |
t Initiation INITIATION INITIATION INITIATION
REQUEST RESPONSE FAILURE |
| Measuremen | MEASUREMENT ) _ o - o
t Reporting REPORT
Measuremen | MEASUREMENT | - )
t Termination | TERMINATION |
| REQUEST
| Measuremen MEASUREMENT | ﬂ
| t Failure FAILURE
INDICATION

In the measurement initiation illustrated in Figure 6a, the client (i.e, CRMS) sends

a MEASUREMENT INITIATION REQUEST message to the I[P BTS (CRS)

(server). This message defines which object(s) will be measured, and the

reporting characteristics, which are:

On-demand (immediate): in this case the measurements will be
sent immediately, as a response to the MEASUREMENT

INITIATION REQUEST message.

Periodical: the measurements are sent periodically, the period of
the report is fixed in the MEASUREMENT INITIATION REQUEST

message.

Event-triggered: it is also possible to define some kind of events

or threshold levels, so that the measurements are sent only when

this event occurs (or the threshold level is reached).
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If the operation is successful, the |IP BTS (CRS) (server) sends a
MEASUREMENT INITIATION RESPONSE message, which may
include the measurement if the on-demand option has been set up.
On the other hand, if the operation is unsuccessful, the IP BTS

5 (CRS) (server) sends a MEASUREMENT INITIATION FAILURE

message, that shall include the cause of this failure.

Measurement reporting will now be discussed with reference to Figure 6b.

This procedure is used by the client (IP BTS (CRS)) to report the

measurements requested by the CRMS in the Measurement

10 Initiation.procedure. -

Measurement termination will now described with reference to Figure 6c¢.

The CRMS (client) sends a MEASUREMENT TERMINATION
15 REQUEST to one IP BTS (CRS) (server), indicating which

measurement or group of measurement will be finished. No

response is required for this procedure.

Measurement failure will now be described with reference to Figure 6d.

20

A MEASUREMENT FAILURE INDICATION is sent by a IP BTS (CRS)
(client) to inform that a previously requested measurement no longer can

be reported. This message includes the cause of the failure.

Figure 6(e) illustrates measurement failure. A measurement failure indication is
25 sent by a CRS to inform that a previously requested measurement no longer can

be reported. This message includes the cause of the failure.
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Using a new CRMS-UCF (user equipment control function) interface, the UCF
sends to the CRMS (server) the list of candidate cells of a mobile station for a
specific operation (handover, cell change order...), inciuding (if available) the
mobile measurements for these cells and information about the quality of service

that the user requires. The CRMS (server), after applying some algorithms,

returns the prioritised list.

As shown in Figure 6e the client (i.e. IP BTS internet protocol base transceiver
station (UCF)) sends a PRIORITISED CELL LIST REQUEST message,
including as parameters the candidate cell list, the mobile measurements for
these cells, information about the mobile station classmark, and the quality of
service parameters required by the user for the operation. If the prioritization is
successfully completed by the CRMS (server), it sends a PRIORITISED CELL
| IST RESPONSE message, which includes the reordered candidate cell list. In
case of an unsuccessful operation, the CRMS shall send a PRIORITISED CELL

LIST FAILURE message, with the cause of the failure (CRMS error, cell load

measurement not available or the like...).

In case that the PRIORITISED CELL LIST RESPONSE message is not received,
or the PRIORITISED CELL LIST FAILURE message is received, it is assumed
that the client will take the handover decision based only on the MS
measurements. If the PRIORITISED CELL LIST RESPONSE arrives correctly,
the client shall take this message as a command, and attempt to handover to the

first candidate cell of the prioritised list if this fails, the client will try with the

second candidate cell from the list and so on.

The OMS (operation and management server)-CRMS interface is the interface

between CRMS (client) and O&M server. It has two different functions. Firstly to
allow the client to change the parameters in network elements (e.g. Node B,

RNC) by requesting these changes to O&M server. This is a more controlied way
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than changing the parameters directly in the networks elements. Secondly to

allow the client to read the configuration management parameters.
Two elementary procedures are defined for this interface, as described below.

Figure 6(f)illustrates a parameter change. The client sends a parameter change
request to the parameter sérver. It includes the identification of the entity which
parameters are going to be changed, and the new parameters values. As a
result, if the change of the parameter values is correctly done, the parameter
server will respond with a parameters change response message. On the other
hand, if the operation is unsuccessful, the parameter server sends a parameters
change failure message, including the cause of the failure (e.g. parameters not

available, bad parameter value, change not allowed).

Figure 6(g) illustrates a configuration management parameteré read. The client
sends a CM (configuration management) parameters read request message,
which includes the list of parameters to be read. If the operation is successful,
the parameter server responds with a CM parameters read response, including
the parameters requested by the client. On the other hand, if the operation is

unsuccessful, the Parameter server will send a CM parameters read failure

message, containing the cause of the failure.

The DFCA method will now be described in more detail. DFCA is a channel
assignment scheme for CSW circuit switched traffic which uses mobile downlink
measurement reports and interference estimations for both downlink and uplink
to dynamically assign a timeslot and frequency in the establishment of a new call.
The criteria for this channel selection is to provide enough quality in terms of
carrier to interference (C/l), so every connection will meet its quality of service
requirements, reducing the interference caused to other connections. This ieads
to significant capacity gain as the usage of the valuable frequency resources is

dynamically optimised. DFCA is a automated functionality that removes the need
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to make a frequency plan for those transceivers working with this new

functionality.

The effect of this feature to the C/I distribution is similar as with other capacity
enhancement features such as power control, frequency hopping and 1UO
intelligent underlay overlay . The connection level C/i control ensures that a high

proportion of the connections are within a desired C/| window.

In order to achieve this, a timeslot (TSL) level of synchronisation is required. In

other words, all the time slots of the different base stations start and end at the

same fime. i

This TSL level of synchronisation for the base stations allows the BSC to get
knowledge of the interference sources when a new channel assignment Is to be
performed so combining this information with the timeslot and frequency usage
allows an improved channel selection. The information related to the potential
interference situation expected for a certain connection comes mainly from
mobile download measurement reports (provided every 480 ms). However, due
to the limited information contained in the actual measurements provided by the
mobile stations (just the six strongest neighbours are reported) for this purpose
some statistical estimation of the interference situation must be implemented.
This may be done by means of a Background [nterference Matrix (BIM), so every
cell of the network considered as a DFCA cell would have this information
structure in order to estimate the impact in terms of interference caused by oﬁher

DFCA cells both in the downlink and uplink directions.

Base station controller to base station controller interconnection is preferable for

DFCA interconnection.

In some embodiments of the invention DFCA can be used with other existing

features like power control and frequency hopping. In the case of frequency
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hopping only the cyclic mode will be implemented for DFCA, so it brings the

frequency gain.

The advantages of DFCA are: quality of service control enhancement — handling
different CSW traffic classes (voice, HSCSD high speed circuit switched data )
and providing means to differentiate between users; operational costs are
reduced if DFCA is Operatiné on more transceivers as less frequency planning is

required to set up the network.

There now follows a more detailed description with reference fo Figure 7 of how

one or more of the above described embodiments may be implemented.

The BSC-BSC interface is used for the ftransmission of BSC or BTS

measurements to neighbouring BSCs, for example the channel allocation matrix
BIM for DFCA.

As mentioned previously, DFCA is a way to allocate and control the air interface
resources used for each connection based on the type of service required, so
that the required quality of service is delivered and no resources are wasted
delivering excess quality to users and services that do not need it. The radio

resource management system maintains a matrix of the link quality of all the
possible timeslots and frequencies where each connection request can be
allocated. This matrix gives a choice of possible C/| rations that can be allocated.

The algorithm searches for a pair (timeslot, frequency) for which the required C/I

level fits with the quality required.

The BSC-BSC connection is required in order to exchange the information need
by the DFCA so the main potential gains associated to a synchronized system
can be achieved. All the Channel Allocation features that can be potentially built

over Synchronized GSM networks will be based on the calculation of the C/I

values associated with different combinations of timeslot and frequency. In order



10

15

20

25

30

CA 02423320 2003-03-24
WO 02/32173 PCT/1B01/02219

22

to accurately perform such calculation it is required to have access to the traffic
distribution and power control information of existing connections in interfering
cells. This information will permit the system to control the C/I of each
connection, efficiently distributing the interference and achieving the highest

spectral efficiency.

The interference cells méy be controlled by the serving cell BSC or a
neighbouring BSC. Therefore a mechanism to access the relevant information
from neighbours BSCs is to be implemented. This interface is compatible with the
CRS-CRS interface in IP-RAN architecture described above. In preferred
embodiments of the invention, the BSC to BSC interface has the same or similar

elementary procedures as theCRS to CRS interface.

There are two possible options for the implementation of this interface.

A) Point-to-point addressing (UNICAST)
In this case, one measurement message is generated for each of the

neighbour BSCs that receive the message.
B) Muiticast addressing (MULTICAST)

t is possible to use multicast addressing, so that if one BSC has to send
the same measurement to several neighbouring BSCs, just one message

is sent to a multicast address, and the transport network shall deliver one

copy of the message to all the recipients.

The same elementary procedures can be specified for both options. The only

difference will be some of the contents of the messages.

The transport layer shall also provide some mechanisms in order to detect if the

link between two BSCs is not working, and inform an upper layer of this situation.
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Four procedures are specified for this interface. The first procedure establishes a
new measurement relation between one source cell in the source BSC and one
target cell in the target BSC. The Measurement Relation Initiation procedure also
starts the sending/exchange of measurements between the source BSC and the
target BSC related to the source and target cell respectively. The Relation type
information element IE indicates the type of relation. The type of measurements
fo be exchanged shall debend on this Relation type |E (for example, in the
specific case of the DFCA relationship, one measurement relation shall be
established when the target cell appears in the BIM matrix of the source cell. The
measurements exchanged in this case are: "channel assignment/release” in the
source cell, "channel assignment/release” in the target cell, "BIM update" from

the source cell to the target cell and "cell information change").

The measurement relationship is defined just in one way; therefore the relation

source cell-target cell is different of the target cell-source cell.

A MEASUREMENT RELATION INITIATION REQUEST message is sent from

the source BSC to the target BSC when measurements between source and
target BSCs related to source and target cells respectively must be
sent/exchanged (in case of the DFCA measurements, when a cell of the source

BSC detects a new entry in the BIM of a cell of an external BSC). The purpose of

this message is the establishment of the measurement relation between those

two cells.

The MEASUREMENT RELATION INITIATION REQUEST shall include the
identification of the source cell (DFCA: the cell where the eniry has appeared),
the identification of the target cell (DFCA: the cell that has appeared in the BIM)
and Relation Type |E, that indicates the kind of measurements to be exchanged.
This message includes also the list of measurements related to the source cell
that the source BSC supports, including the report’characteristics and, in case of

measurements sent using multicast addressing, the multicast IP address.
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If the operation is successful, the target BSC shall generate a MEASUREMENT
RELATION INITIATION RESPONSE message. This MEASUREMENT
RELATION INITIATION RESPONSE message also tells the source BSC the

parameters needed to receive measurements from the target BSC related to the

target cell, as defined in the Relation Type IE.

After the reception of the MEASUREMENT RELATION INITIATION RESPONSE
message, begins the exchange of measurements (Measurement Report

procedure) between the source BSC and the target BSC related to the source

and target cell respecitively.

-

If the multicast option is used, the MEASUREMENT RELATION INITIATION

REQUEST message shall include the source cell multicast transport address, so

that the target BSC can use it to receive the measurements related to the source

cell of the source BSC.

If the multicast option is used, the MEASUREMENT RELATION INITIATION
RESPONSE message shali include the target cell multicast transport address, so

that the source BSC can use it to receive the measurements related to the target
cell of the target BSC.

- The report characteristic IE is used to inform the source/target BSC about the

kind of reporting by which the measurements are going io be sen.

In case of one specific measurement defined in the Measurement Type |E, the
event-X option can be used by defining the specific threshold values. In case of a
group of measurements defined in the Measurement Type IE, the event-X
options shall be used only for to one specific parameter. In case where no
specific parameter defined, the event-C option can be used, with the
increase/decrease threshold set to 0, indicating that the measurements shall be

reported each time that there is a change in the status of the group of

measurements defined in the Measurement Type |E. (For example, if the
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Measurement Type [E is set to "Channel Assignment/Release”, the Report

Characteristics IE is set to "Event-C", and the increase/decrease threshold is set

to 0, indicating that the channels assigned/released are sent every time there is a

channel assignment /channel release).

In case of DFCA measurements, the MEASUREMENT RELATION INITIATION

REQUEST message (corresponding to the first BIM update message is sent to

all the BSCs that belongs to the location area of the target cell. So, the BSCs
which do not own the target cell that received the MEASUREMENT RELATION

INITIATION REQUEST message will ignore this request, and only the BSC
owner of the cell shall generate the MEASUREMENT RELATION INITIATION

RESPONSE/FAILURE message.

Reference will now be made to Figure 7B. If the requested measurement

relation cannot be initiated, the target BSC shall send a MEASUREMENT
RELATION INITIATION FAILURE message, which shall include the cause of this

failure.

Typical cause values are as follows:

Measurement not supported for the object; or

DFCA not supported for the cell.

Reference is made to Figure 7C which shows the procedure used by a BSC to
report the result of measurements requested by the relation created in the
measurement relation initiation procedure. In the DFCA case, the measurements
requested are those related to the channel status of the source and target cells of

the relation, the BIM update measurements of the source cell and the cell

information change.
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This procedure is used by the BSC to multicast/report the measurement related

to one cell to the other BSCs that requested the measurements.

If the Measurement Type IE is set to "Channel Assignment/Release”, one

MEASUREMENT REPORT message shall be generated from each of the BSC
every time there is a channel assignment or channel release in a cell involved in
one relation. This message shall be sent to all the source BSCs that have cells
with established relations with this cell. Even if there are more than one relation

between the target cell and cells from one BSC, only one MEASUREMENT
REPORT message shall be sent to the source BSC.

If the Measurement Type IE is set to "BIM update", one MEASUREMENT
REPORT message shall be generated from the source BSC to the target BSC
that contains the target cell each time there is a change in the interference value

on the BIM matrix. This message is sent using unicast addressing, and contains

the new C/I value measured in the source cell for the target cell.

If the Measurement Type IE is set to "Cell Information Change”, one
MEASUREMENT REPORT message shall be generated from the source BSC 1o
the target BSC to indicate that the BCCH or the BSIC of the source cell has been

changed by the operator.

Reference is made to Figure 7D which shows the procedure used by one BSC

to terminate a measurement relation previously requested by the Measurement

Relation Initiation procedure.

The source BSC shall send a MEASUREMENT RELATION TERMINATION
REQUEST to the target BSC, indicating that the relation identified by the Relation
Id |E shall be terminated due to some cause. Upon reception, the target BSC

shall terminate the relation established between the source cell and the target

cell. No response is required for this procedure.
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The termination of the measurement relation also implies (in case there is no

relation in the way target cell-source cell) the termination of the measurement

process between the source cell and the target cell.

A DFCA relation initiation request will generally include the following information:
message type; transaction identity; base station controller identity; the BSIC for
the interfered cell; the BCCH for the interfered cell; the BSIC for the interfering
cell; the BCCH for the interfering cell; the BIM C/l value; the measurement type
that is supported in the source cell; the report characteristics that is supported in
the source cell and if multicast addressing is supported, the class D address of
the source cell is given. The DFCA relation. initiation response may include
similar information as in the DFCA relation Initiation request. However, the
measurement type and report characteristics will be those that are supported by

the target cell rather than the source cell. The muiticast |IP address will be that of

the target cell.

If the DFCA relation initiation failure is the response, then this will include the
message type; the transaction identity; the interfered cell identity; the BSIC for
the interfered cell; the BCCH for the interfered cell; the identity of the interfering
cell; the BSIC of the interfering cell; the BCCH of the interfering cell; and the

cause of the failure.

The BIM update message includes the following bits of information; message

type; transaction identity; the interfered and interfering cell identities, BSIC and

BCCH: and the BIM C/| value.

The measurement report message will include the following: message type;
transaction identity; the BSIC and BCCH of the cell; the measurement type
supported in the cell; channel assignment/release measurements; channel
operation; channel information; channel type; subchannel; timeslot of the

connection; identity of the transmitter; the mobile allocation MA-list ID
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normalised MAIO]; training sequence code; power control information; and

minimum channel carrier to interference required. At least some of these bits of

information may be optional.

5  The DFCA relation termination request may include the following: message type;

transaction identity; interfered cell and interfering cell identities and their BSIC
and BCCH.

The transaction identity is used to associate all the messages belonging to the

10  same procedure. Messages belonging to the same procedure shall use the same

transaction identity. -

The measurement type identifies which kind of measurement shall be performed.
The channel operation indicates that the operation included is a channel
15 assignment or a channel release. The report characteristics indicate how the
reporting of the measurement shall be performed. For example, the reporting can
be done on demand, periodically in which case the period is specitied or in
response to the occurrence of an event, the parameters of the event being set.
The event may be in response to a particular measurement threshold being

20 attained. Different events may have different thresholds.

It should be appreciated that those embodiments of the invention which do not
use the DFCA procedure may contain similar information in their messages as

with the DFCA procedure.

25
It should be appreciated that the network of Figure 5 can be used in systems

where there is more than one network. The other networks may be of the type
shown in Figure 4. In that case, the base stations of the network shown in Figure

5 would be connected to the base station controllers of a GSM network or the

30 radio network controllers of a CDMA network.
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't should be appreciated that the modification of the first embodiment shown in

Figure 3 can be used with the second or third embodiments.

It should be appreciated that embodiments of the invention are applicable to
GSM base station controllers or any similar entity in any other type of network,
for example a cell resource server in an IPR radio access network. Embodiments
of the present invention have been described in the context of DFCA algorithm.
However, embodiments of the present invention can be used in any situation
where exchange of information about neighbour cells are required. The
embodiment described hereinbefore proposes a mechanism for exchanging
information relating to cells belonging to different cell controllers or base station

controllers. The mechanism described can use IP multicast services.

The requirement for measurements from the target cell in the source cell can be
triggered by any appropriate event such as mobile station measurements,
operator configuration or the like. In the case of DFCA, the channel assigned or
released in the target cell are needed in the source base station controller when

the mobile station measurements received indicate that the target cell is

interfering with users in the source cell.

Where the multicast option is used, class D |IP addresses are used. Thus, if one
base station controller or the like wants to receive the measurements related to
the external cell, it shall inform its local router that it wishes to receive
transmissions addressed to the specific multi groups of that external cell. This
subscription may be made using the internet group of management protocol
IGMP. [f the base station controller or the Ilike wants to receive the
measurements related to one external cell, it needs the |IP multicast address of
that external cell. The response message includes the multicast [P address of the
target celf so that the source base station controller can initiate the subscription
process in its local router. Also, the request address includes the multicast IP

address of the source cell so that the target base station controller can also
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receive the measurements related to the source cell by making the same

subscribing process.

With the multicast option, it is preferred that the local route supports the IGMP

5  protocol.

In embodiments of the present invention, mobile stations have been described. It
should be appreciated that the mobile stations can be replaced by any other

suitable user equipment which may or may not be mobile.

10
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CLAIMS

1. A communication system covering an area, said system comprising a

plurality of first means, each of said first means being arranged to control the
allocation of channels in a part of said area, at least one of said first means being
arranged to send information relating to channel allocation in the part of the area
associated with said at least one first means to at least one other of said first
means, said at least one other of said first means being arranged to take Into
account said received information when controlling the allocation of channels in
the part of the area associated with said at least one other first means.

2. A system as claimed in claim 1, wherein the at least one first means is
arranged to send channel allocation information to said at least other first means
which is associated with a part of said area adjacent to or at least partially

overlapping the part of the area associated with said at least one first means.

3. A system as claimed in claim 1 or claim 2, wherein the at least one first
means is arranged to send power control information to said at least other first
means which is associated with a part of said area adjacent to or at least partially

overlapping the part of the area associated with said at least one first means.

4. A system as claimed in any one of claims 1 to 3, wherein said at least one
first means has forwarding information which indicates to which one or more

other first means the channel allocation information is to be sent.

5. A system as claimed in any preceding claim, wherein said channel

allocation information comprises cell information and/or information about

channel allocation.

6. A system according to claim 5 wherein the cell information includes

information to identify the cell, LAC, or CI.
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7. The system according to claim 5 wherein the channel allocation information
includes the state of time slots, for example idle, reserved, half rate or full rate,

used down-link power control of base station, or the used mobile allocation index

offset.

8. The system according to any one of claims 5 to 7 wherein the channel

allocation information is multi-cast.

9. A system as claimed in any preceding claim, wherein said at least one first

means is arranged to continuously send said -channel allocation information to

said at least one other first means.

10. A system as claimed in any of claims 1 to 8, wherein said at least one first
means is arranged to send said channel allocation information when there Is a

change in said channel allocation information to the at least one other first

means.

11. A system as claimed in any of claims 1 to 8, wherein said at least one first

means is arranged to send said channel allocation information in response 1o a

request from one of said at least one other first means.

12. A system as claimed in any preceding claim, wherein said at least one first

means is provided with information identifying the at least one other first means

to which said information is to be sent.

13. A system as claimed in any preceding claim, wherein co-ordinating means

are provided which receive said channel allocation information from said at least

one first means.
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14. A system as claimed in claim 13, wherein said co-ordinating means is

arranged to forward said channel allocation information to said at least one other

first means.

15. A system as claimed in claim 13 or 14, wherein said co-ordinating means
is provided with forwarding information which defines to which at least one other

first means the channel allocation information from said at least one first means

IS to be forwarded,

16. A system as claimed in any of claims 13 to 15, wherein said co-ordinating
means is arranged to make channel allocation decisions for at least one other

first means taking into account the channel allocation information from said at

least one first means.

17. A system as claimed in any one of claims 13 to 16 wherein said co-

ordinating means is provided in a network element separate {o the other means.

18. A system as claimed in any precéding claim, wherein said system Is a

cellular system.

19. A system as claimed in claim 18, wherein said part of said area comprises

at least one cell.

20. A system as claimed in claim 18 or 19, wherein said first means comprises

a base station.

21. A system as claimed in any of claims 18 to 20, wherein said first means

comprises a base station controller.

22. A system as claimed in any of claims 18 to 21, wherein said first means

comprises a radio network controller.
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23. A system as claimed in any preceding claim, wherein at least one of the
following methods is used by said first means to allocate a channel:
dynamic frequency allocation; dynamic channel allocation; and co-ordination of

the use of high data rates.

24. A system as claimed in any preceding claim, comprising a plurality of radio

access networks, at least one of said first means being associated with one of
said radio access networks and at least one of said first means being associated

with another of said radio access networks.

i

25. A system as claimed in any preceding claim wherein a first part of said

area is a source and a second part of said area Is a target.

26. A system as claimed in claim 26, wherein the first means associated with
said source is arranged to detect a new entry in information relating to said

target.

217, A system as claimed in claim 25 or 26, wherein a message is sent from

the first mean associated with said source to the first means associated with the

target to initiate communication.

28. A system as claimed in claim 27, wherein said message contains one or
more of the following pieces of information: message type; transaction identity;
identity of said source; information relating to parameters in the source and/or
said target; information relating to a carrier to interference ratio; types of
measurement supported in said source or the first means associated with said
source; report characteristics supported by said source or said first means
associated with said source; if multicast addressing is used the address of said

source or the first means associated with said source.
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29. A system as claimed in claim 28 or 29, wherein the first means associated

with said target is arranged to send a response to said first means associated

with said source.

30. A system as claimed in claim 29, wherein said response includes one or
more of the following bits of information: message type; transaction identity;
identity of said target; information relating to parameters in the source and/or said
target; information relating to a carrier to interference ratio; types of
measurement supported in said target or the first means associated with said
target; report characteristics supported by said target or the first means
associated with said target; if multicast addressing is used the address of said

target or the first means associated with said target.

31. A system as claimed in claim 30 wherein said response, if said

communication cannot be established, comprises a cause of failure.

32. A system as claimed in claim 31 wherein if said communication is initially
successfully established, a update message is sent from said first means
associated with said source to the first means associated with said target

providing information on said source.

33. A system as claimed in claim 32 wherein said first means associated with

said target is arranged to provide information relating to channels associated with

said targeit.

34. A co-ordinating means for receiving channel allocation information from at
least one first means in a communication system, the communication system
covering an area, and said system comprising a plurality of said first means,
each of said first means being arranged to control the allocation of channels in a
part of said area, at least one of said first means being arranged to send

information relating to channel allocation in the part of the area associated with
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said at least one first means to at least one other of said first means, said at least
one other of said first means being arranged to take into account said received
information when controlling the allocation of channels in the part of the area

associated with said at least one other first means.
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