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REPORTING COMMUNICATION LINK
INFORMATION

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

Notice: More than one reissue application has been filed

for the reissue of U.S. Pat. No. 6,978,120. The reissue appli-
cation numbers arve Ser. No. 11/960,930 and the present
application.

CROSS-REFERENCE 1O RELATED
APPLICATIONS

This application is a continuation of U.S. Reissue Patent

Application No. 11/960,930, filed on Dec. 20, 2007 (row U.S.
Pat. No. RE40984), which is a reissue application based on

US. Pat. No. 6,978,120, issued on Dec. 20, 2005 (which
claims priority to PCT International Application No. PC1/

[B00/01316, filed on Sep. 5, 2000, which claims priority to
British Patent Application No. 9922204, filed on Sep. 20,
1999).

This invention relates to a method for reporting informa-
tion on commumnication links, for example link quality infor-
mation, 1n a telecommunications system such as a cellular
radio telecommunications network.

FIG. 1 shows schematically the configuration of a typical
cellular radio telecommunications network. The network
comprises a number of base-stations (BSs) 1, 2, 3 etc. Each
base-station has a radio transcerver capable of transmitting,
radio signals to and recerving radio signals from the area of a
cell 4, 5, 6 etc. next to the base-station. By means of these
signals the base-station can communicate with a mobile sta-
tion (MS) terminal 7 in that cell, which 1tself includes a radio
transceiver. Each base station 1s connected to a mobile system
controller (MSC) 8, which 1s linked 1n turn to the public
telephone network 9 and/or to other networks such as packet
data networks. By means of this system a user of the MS 7 can
establish a telephone call to the public network 9 via a BS 1n
whose cell the MS 1s located.

The location of the MS could be fixed (for example if 1t 1s
providing radio communications for a fixed building) or the
MS could be moveable (for example if it 1s a hand portable
transceiver or “mobile phone’). When the MS 1s moveable 1t
may move between cells of the cellular radio system. As it
moves from one cell (the “old cell”) to another cell (the “new
cell”) there 1s a need to hand 1t over from communication with
the BS of the old cell to the BS of the new cell without
dropping the call due to a break 1n communications between
the mobile station and the network. This process 1s known as
handover. A need can also arise to hand over a MS whose
location 1s fixed, for example 11 atmospheric conditions atfect
its communications with the old BS and call quality can be
improved by handing 1t over to another BS or if there 1s aneed
to free up capacity of the old BS.

In some systems, for example the wideband code division
multiple access (W-CDMA) system proposed for the Univer-
sal Mobile Telephony System (UMTS), a mobile station 1s
capable of making traffic communications with more than
one base station at one time. This macrodiversity arrangement
allows greater reliability of communications and can reduce
the required transmission power. It also means that handovers
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2

between one base station and another can be performed 1n a
gradual (“‘soit”) rather than an abrupt (“hard”) way.

It 1s conventional for the system to include apparatus for
controlling handover and macrodiversity. That apparatus
could be on the network side (for example at the MSC) or the
mobile side of the air interface between the MS and a BS, or
could be distributed between the two. That apparatus conven-
tionally receives mnformation relating to the quality of poten-
tial communications between the MS and at least some of the
BSs and optionally other information such as data on the load
on at least some of the BSs. Using this information the appa-
ratus determines which base station(s) an MS should com-
municate with and 1ssues 1nstructions to the BSs and the MS
accordingly.

For the W-CDMA system 1t 1s proposed, 1n line with exist-
ing systems such as GSM, that a mobile station will transmiut
to the network measurement reports on communication qual-
ity with six nearby cells. For example, according to the GSM
standard a report on a nearby (“neighbouring”) cell waill
occupy 17 reserved bits 1in a standard reporting message of
107 bats. The reporting message can therefore contain reports
on only six nearby cells. Such reporting message 1s to be sent
by a mobile station 1n each multiframe—i.e. once every 480
ms.

The mventors of the present invention have identified that
especially 1n multisystem or multiband networks and/or 1n
cellular communication systems operating in a multilayer
environment the number of cells with which the mobile sta-
tion may interact might often be greater than six. It could
therefore be advantageous for a mobile station to be able to
transmit measurement reports for more than six cells. This
would be especially advantageous 1n multisystem or multi-
band networks and/or 1n cellular communication systems
operating 1in a multilayer environment. In general, multimode
systems can be defined as communication environments
where the mobile station may be 1n a service area where 1t can
be served by more than one serving network, system, stan-
dard, frequency or the like. An example of a multiband system
1s a system 1n which a dual-band mobile station can be served
by GSM (Global System for Mobile Communications) net-
works operating at 900 MHz and 1800 MHz. Another
example 1s a system 1n which a mobile station can be served
by a GSM network and a UMTS/W-CDMA network, or a
GSM network and a DAMPS network.

It would thus be desirable for a mobile station to be able to
report on potential communications links with more than six
cells. One way 1n which this could be achieved is by length-
ening the reporting message to give room for measurement
reports on more than six cells. However, this would have
major problems of mcompatibility with existing systems.
Another possibility would be for the level of reporting to be
altered so as to occupy fewer than 17 bits. However, as well as
problems of incompatibility with existing systems, this solu-
tion would be expected to reduce the reporting accuracy and
therefore the precision of handover decisions.

WO 98/57512 discloses an arrangement where a measure-
ment report 1s transierred to a network during the first avail-
able slow associated control channel periods. The measure-
ment report contains data that the mobile terminal obtained
while it was waiting 1n the 1dle mode. During subsequent slow
associated control channel periods, the mobile terminal trans-
fers measurement information to the network based on the
data obtained in the active mode.

There 1s therefore a need for a practical method whereby a
mobile station can transmit reporting messages on links with
an mcreased number of cells. Such a method should prefer-
ably be capable of retaining a degree of consistency with
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existing standards and standardisation proposals. By this
means, the method may preferably enhance multisystem,
multiband and/or multimode operation. It 1s one aim of the
present invention to at least partially address one or more of
the above issues. d

According to one aspect of the present invention there 1s
provided a method for reporting link information 1n a com-
munication system including a communication comprising,
the communication terminal determining link information for
each of the communication links, and the communication
terminal periodically transmitting link messages, each link
message containing link information for a first set of commu-
nication links, and the link messages being formatted in
accordance with a predetermined scheme such that groups of
successive link messages collectively contain link informa-
tion for a set of communication links larger than the first set of
communication links.

The said larger set 1s suitably larger than the first set of the
communication links. The method preferably includes the »g
step of defining the said larger set, for example by selecting
communication links to form the said larger set.

Preferably link information for at least one of the commu-
nication links 1s contained in each of successive link mes-
sages. For istance, each successive link message may con- 25
tain link information for one, two or more of the
communication links, whilst link information for others of the
communication links 1s not contained 1n every link message.
That latter link information may be sent m link messages
spaced apart by a set amount, for example every two or three 30
link messages, or as determined by a less strict periodic or
aperiodic scheme.

It 1s thus preferred that successive link messages contain
link 1nformation for at least one communication link 1n com-
mon. It 1s also preferred that link messages spaced apart by a 35
set interval—for example by one, two or three other mes-
sages—regularly contain link information for the same ones
of the communication links.

The method may comprise the step of determining a subset
of the communication links having the best link according to 40
a selected measure, and wherein link information for the
communication links of that subset 1s contained in each of
successive link messages. The subset preferably consists of
one communication link, or alternatively of two communica-
tion links. 45

It 1s preferred that periodically link messages contain link
information for the same ones of the communication links.

The communication terminal 1s preferably capable of
transmitting the link information in a plurality of schemes
according to which link imnformation 1s distributed between 50
successive link messages. Such schemes may 1volve trans-
mitting link information for a set of the communication links
in alternate link messages, or 1 every third link message.

The communication system suitably includes a control unit
(e.g. an MSC or the like) coupled to the transceivers. The 55
method suitably comprises the step of causing at least one of
the transceivers to transmit a scheme selection signal to the
communication terminal indicative of the one of the plurality
of schemes to be used by the communication terminal. The
scheme selection signal may be transmitted on a broadcast 60
channel. The scheme selection signal may be transmitted as
part of a system information message. The method may suit-
ably comprise the step of operating the communication ter-
minal 1n response to the scheme selection signal so as to use
the scheme indicated by the scheme selection signal. 65

The link messages may be transmitted over at least one of
the said communication links. The link messages may be each
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sent 1n a respective multiframe. (The multiframe may be
defined by reference to normal communications over the said
communication links).

Each link message preferably contains link information for
s1x of the communication links, and most preferably for only
s1x of the communication links.

The link information for a communication link 1s prefer-
ably 1n some way 1ndicative of the quality of communications
over that link. The link information may, for example be
indicative of recerved signal strength information for com-
munications over the link—{for example of the strength of
received broadcast signals over the link.

The method may suitably comprise the steps of receiving
the link information and making a handover decision for the
communication terminal on the basis of the link information.
That decision may be made at an MSC or like equipment.

The method may comprise the step of the communication
terminal signalling that 1t 1s capable of operating so as to
transmit successive link messages containing link informa-
tion for different ones of the commumication links. That sig-
nalling may be performed on establishment by the commu-
nication terminal of a connection with the system.

According to the present ivention from a second aspect
there 1s provided a communication system comprising a com-
munication terminal, a plurality of transceivers with each of
which the communication terminal can communicate over a
respective communication link; a communication terminal
comprising link measurement means for measuring link
information for each of the communication links, transmais-
s1ion means for periodically transmitting link messages, each
link message containing link information for a first set of
communication links, link message forming means for form-
ing the link messages 1 accordance with a predetermined
scheme such that groups of successive link messages collec-
tively contain link information for a set of commumnication
links larger than the first set of communication links.

According to the present invention, third aspect there is
provided a communication terminal for operation in a radio
telecommunications system the terminal comprising commu-
nication means for communicating with one or more of a
plurality of radio transceivers, measurement means for mea-
suring a quality of signals received from each of the said
transceivers over respective communication link, and mea-
surement message generation means for generating measure-
ment messages for transmission by the commumnication
means, each measurement message containing measured
quality information for a first set of the communication links,
the measurement message generation means being capable of
generating a series ol measurement messages 1n accordance
with a predetermined scheme, wherein groups of successive
measurement messages collectively contain measured qual-
ity information for a set of communication links larger than
the first set of communication links.

Optional additional features of the second and third aspects
of the present invention include features analogous to those
set out above 1n relation to the first aspect of the present
invention.

The communication terminal may be a radio and/or cellu-
lar telephone. Each transceiver may be a base station trans-
ceiver of a radio telephone system. The communication sys-
tem may suitably be a cellular telephone network. The
communication terminal may suitably be capable of commu-
nicating by radio with one or more, and preferably all, of the
transcervers.

The present mvention will now be described by way of
example with reference to the accompanying drawings, 1n

which:
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FIG. 1 shows schematically the configuration of a typical
cellular radio telecommunications network;

FI1G. 2 shows a schematic diagram of some components of
a mobile station; and

FIG. 3 1llustrates signal flow in a measurement reporting
arrangement.

The present reporting method and associated apparatus
will be described below with general reference to the GSM
system and to the proposed UMTS/W-CDMA standard, but it
will be understood that the method 1s analogously applicable
to provide enhanced reporting in other telecommunications
systems.

The present reporting method involves increasing the num-
ber of cells on which measurement reports may be sent by
reducing the frequency with which reports are sent on nearby
(“neighbouring™) cells. Thus, successive measurement report
messages may include measurement data for different sets of
nearby cells. In other words, measurement reports on neigh-
bouring cells may be transmitted with diflerent frequencies.
Such frequencies may be the same or different. In a preferred
arrangement, the mobile station determines a set of neigh-
bours providing the best links to it; measurement reports are
then sent for those cells 1n every report message, whereas
information on other links 1s sent less frequently—{for
example 1 every second or third report message.

To avoid ambiguity, 1t should be noted that the term “neigh-
bouring” 1s generally used to refer to any further cell that can
be reached by a mobile station 1n a cell of the cellular com-
munication system, without such a cell having to actually
border any cell with which the mobile station 1s currently
communicating. Thus “neighbouring” cells will typically be
wholly or partly overlapping. Neighbouring cells may be
cells of another communication network or cells of another
frequency. This 1s the case when, for example, dual-band
mobile stations are used.

FI1G. 1 which shows a cellular network. It should be appre-
ciated that although FIG. 1 shows base stations which each
provide an ommidirectional cell, embodiments of the present
invention may be implemented using any appropriate con-
figuration of cells. It 1s also noted that the radio coverage area
defining a cell may consist of a sector of a base station pro-
vided with a directional or sector antenna (not shown i FIG.
1). Such a sector base station may use e.g. three 120° direc-
tional antennas whereby three radio coverage areas are pro-
vided, or four 90° directional antennas providing four radio
coverage areas and so on, or any combinations of different
radio coverage beam widths. It should also be appreciated
that base stations may sometimes be referred to as node B
(e.g. inthe UMTS standard). For simplicity it will be assumed
herein that each cell 1s associated with a single base station
transceiver unit (BTS).

In FIG. 1 each radio coverage area or cell 1s served by the
respective base transcerver station BTS 1, 2, 3 etc. Each base
transceiver station B'T'S 1s arranged to transmit signals to and
receive signals from the mobile station MS 7 in the cell.
Likewise, the mobile station 1s able to transmit signals to and
receive signals from a respective base transcerver station. The
mobile station 7 accomplishes this via wireless (preferably
radio) communication with the base stations. Typically a
number of mobile stations will be 1n communication with
cach base station although only one mobile station 1s shown 1n
FIG. 1 for clarity.

Each of the base stations 1s connected to a network con-
troller, which 1n one form of the exemplitying GSM system
comprises a base station controller (BSC) 10 connected fur-
ther to a Mobile Switching Centre (MSC) 9. In the described

embodiment the MSC 1s used as a network controller. In some
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6

arrangements the base station controller 10 controlling one or
several base stations between the network controller and the
base stations may be omitted. The network controller controls
1ts service area, 1.e. the cells and base stations connected to 1t,
either directly or via the base station controller. It1s noted that
typically more than one network controller 1s provided 1n a
network. The network controller 1s connected to other ele-
ments or parts of the telecommunications network system via
a suitable linking or gateway apparatus, such as Gateway
Mobile Switching Centre (GMSC; not shown).

The implementation of the basic communication format-
ting between the mobile station, the base station and the
controller in GSM and UMTS/W-CDMA systems 1s known,
and will thus not be discussed in more detail herein. It 1s
suificient to note that the iterface may comprise channels 1n
both uplink and downlink directions between the mobile sta-
tion 1n the cell associated with a given base station and that the
information sent to the mobile station and the data may be
sent 1n any suitable format. The messages sent from the
mobile stations may include information identifying the
mobile station (for instance, MS ID and/or IMSI (Mobile
Station Identity and/or International Mobile Subscriber Iden-
tity, respectively)).

As also illustrated 1n FIG. 1, the mobile station can be
simultaneously 1n the signalling or coverage area of several
cells and their associated base stations. The mobile station 1s
arranged to perform measurements i order to be able to
provide mformation based on which a suitable cell can be
selected for serving the mobile station. In other words, 1n
addition to controlling the ongoing connection with the ser-
vicing base station, the mobile station performs measure-
ments concerning the neighbouring cells as well. These mea-
surements may be of any appropriate feature that 1s 1n some
way indicative of the quality of potential traffic communica-
tions over the link between the mobile station and that cell;
examples are signal strength of the base station for the cell as
recerved at the mobile station, error rate of communications
from that base station (e.g. bit error rate or frame error rate),
or delay or distortion of such communications.

FIG. 2 shows 1n more detail a mobile station capable of
operation 1n the system of FIG. 1. The mobile station, which
in this case 1s a cellular telephone, includes a radio transcerver
unit 20. a measurement unit 21 and a control unit 22. These
may be implemented as distinct units as illustrated 1n FIG. 2
or by software running on common hardware.

The transceiver 20 transmits traific signals to and recerves
traffic signals from one or more base stations to which the
mobile station 1s currently attached. The transmissions to and
from the mobile station are split into multiframes, each of
which occupies 480 ms. The transceiver also receives signals
from other base stations, typically signals on one or more
broadcast channels e.g. BCCH. These signals as well as sig-
nals recerved from the base station(s) to which the mobile
station 1s attached are directed to the measurement unit 21.
The measurement umit measures a feature of those signals as
mentioned above—Itor example received signal strength. The
measurement results are passed to the control unit 22 which
generates measurement reports according to a scheme that
will be described below. The measurement reports are then
transmitted to the base station(s) to which the mobile station
1s attached. The measurement reports are then used by the
network to make handover decisions.

The measurement reports themselves are suitably of a
known format, for example of 107 bits including 17 bits per
cell/base station that 1s being reported on.

The scheme used by the control unit may be one of a
number of schemes, example schemes being described below.
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Reporting Scheme O

For reasons of backwards compatibility the control unit 1s
capable of transmitting measurement reports in which each
successive measurement report includes measurement infor-
mation for communication links with the six cells determined
by the control unit to be the best (e.g. being recerved most
strongly or with fewest errors). Thus it will normally be the
case that successive messages will include data relating to the

same s1x cells.
Reporting Scheme 1

The measurement unit measures data for links withup to 10
neighbouring cells. These cells will betermed N1 to N10. The
two best cells are selected by the control unit. These are, for
example, the two that are received with the highest signal
level. Measurement data for these cells (N1 and N2, say) 1s
sent 1n every multiframe (MF )—that 1s every 480 ms. Mea-
surement data for each of the remaining 8 neighbours (N3-
N10) 1s distributed between successive multiframes so as to
be sent every second multiframe—that 1s every 960 ms
The structure of successive measurement reports under this
system, with each measurement report including slots for data
on measurements of six cell links, 1s shown 1n the following
table:

Measurement Report Multiframe  Multiframe — Multiframe
Slot Number I n+ 1 n+2
1 N1 N1 N1
2 N2 N2 N2
3 N3 N4 N3
4 N5 N6 N5
5 N7 N¥& N7
6 N9 N10 N9

The values reported for the neighbours N3-N10 could be an
averaged value of measurements over the appropriate two
multiframe period before which they are sent, so little or no
information 1s lost. Alternatively the first, second, higher or
lower value measured for each of neighbours N3-N10 over
the period could be sent.

Reporting Scheme 2

The measurement unit measures data for links withupto 15
neighbouring cells. These cells will be termed N1 to N15. The
best neighbour (N1) 1s 1dentified and a report transmaitted for
it every 480 ms. The 2nd to 7th best neighbours (N2-N7) are
identified and a report transmitted for each of them every 960
ms. The remaiming 8 neighbours (N8-N15) are reported on
every 1920 ms.

The structure of successive measurement reports under this
system, with each measurement report including slots for data

on measurements of six cell links, 1s shown 1n the following
table:

Measurement
Report
Slot Number MFn MFn+1 MFn+2 MFn+3 MFn+4
1 N1 N1 N1 N1 N1
2 N2 N3 N2 N3 N2
3 N4 N5 N4 N5 N4
4 N6 N7 N6 N7 N6
5 N8& N9 N10 N11 N8
6 N12 NI13 N14 N15 N12

Note that the value reported for the neighbours N2-N7
could be an averaged value over the two multiframes between
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reports on them, and the value reported for N8-N15 could be

an average over the four multiframe periods between reports

on them, so little or no information may be lost. Alternatively,
one of the other selection procedures described above could
be used.

Reporting Scheme 3
In this scheme the control unit 22 of the mobile station

ranks (e.g. on the basis of recerved signal level) the quality of

the links with neighbouring base stations. The reporting rate
for each neighbour 1s determined by 1ts ranking.

In a first approach the mobile can re-evaluate the ranking of
the neighbours and therefore their reporting rate each 2*¢
multiframe (960 ms). In order to do so the averaged value of
the signal level over the previous 2 multiframes can be used.

There would be two options to perform such averaging:

1. The mobile stores all the individual values determined over
the 2 multiframes. In the worst case this would require 1t to
store 2 recetved signal level (RxLev) values (of conven-
tionally 6 bits each), for example for a maximum of, say, 15
neighbours. This would requires a total of 180 bits of
memory 23 in the control unit 22 of the mobile.

2. Ongoing averaging. The averaging can be an ongoing
averaging in order to minimise the required memory. If this
approach 1s used selected the memory required in the
mobile would be only 90 bits. Example:

Multiframe 1 2
RxLev 30 45
Average 30 37.5

Alternatively, the mobile could re-evaluate the ranking of
the neighbours and therefore their reporting rate each 4”
multiframe (1920 ms). In order to do so the averaged value of
the signal level over the previous 4 multiframes could be used.

In order to do so there would be two options:

1. The mobile stores all the values measured over the 4 mul-
tiframes. In the worst case this would require to store 4
RxLev values (6 bits each) for a maximum of, say, 15
neighbours. This requires a total of 45 bytes of memory 1n
the mobile.

2. Ongoing averaging. The averaging can be an ongoing
averaging in order to minimise the required memory. If this
approach was selected the memory required 1n the mobiles
would be only 90 bits. Example:

Multiframe 1 2 3 4
RxLev 30 45 33 60
Average 30 37.5 36 42

This scheme provides an extremely flexible way for the
mobile station to send measurement information from more
cells to the network.

The schemes 1 to 3 described above provide the facility to
transmit measurement reports on links with neighbouring
cells at different rates depending on their signal level ranking.

Themobile station may automatically select an appropriate
reporting scheme, or the network may indicate to the mobile
station which reporting scheme 1s to be used. In the latter case,
the indication may be by means of a scheme indication signal,
which could be sent over a broadcast channel, for example the
BCCH, and for example as part of the BCCH System Infor-
mation message. This would allow network operators to con-
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trol the itroduction and operation of the enhanced reporting,
schemes described above. The use of two bits forming the
scheme indication signal would allow the implementation of
4 different reporting modes. FIG. 3 illustrates the signal flow
in such an implementation.

Preferably, mobiles that are able to offer the enhanced
reporting schemes 1 to 3 described above should signal the
availability of such schemes to the network. This may, for
example be done each time they establish a connection to the
network. At that time the mobiles supporting the above func-
tionality may preferably inform the network that they are
“alternative neighbour reporting compliant”, so the network
knows the available formats of neighbour reporting for a
connection with those mobiles.

The selection of the relevant cells for reporting may be
based on any appropriate predefined rule of selection. The
rules may be defined 1n the standards the mobile station
and/or the communication system are arranged to use. The
rules may be stored permanently in the mobile station.
According to one possibility the rules are stored 1n an appro-
priate network element and transmitted therefrom to the
mobile station when ever required. The rules for selecting
relevant cells may also be changed when this 1s deemed
necessary. The selection of the relevant cells may be based,
with no limitation to the following, on the measured signal-
ling levels, used radio frequencies, direction of the movement
of the mobile station, loading conditions of the neighbouring
cells and so on.

In some of the schemes described above 1t 1s possible that
resolution of neighbour cell measurement information could
be lost due to the increased period between transmissions of
some neighbour data. This can be mitigated or even overcome
by means of pre-averaging averaging of individual measured
values by the control unit 22 of the mobile station. If the
mobile performs pre-averaging of the raw information that 1s
collected by the measurement unit 21, then no information
would be lost as the reported values for those neighbours with
slower reporting rate will contain the averaged value of all the
available information. Many networks are, 1n any event, con-
figured to average the neighbour values reported by mobiles.
In the system described above, since the network should
know the reporting method used by each connection with a
mobile and should know the reporting rate of each reported
neighbour, 1t could apply a different averaging to each neigh-
bour. Therefore, from a system perspective the performance
of the standard and the alternate reporting methods could be
enhanced, as the result after the averaging 1s the same, but the
number of neighbours available to the system could be dra-
matically increased.

The period between measurement report messages 1s, of
course, system-dependant and could be greater or less than
430 ms.

In view of the foregoing description 1t will be evident to a
person skilled 1n the art that various modifications may be
made within the scope of the mmvention as defined by the
accompanying claims.

What 1s claimed 1s:

[1. A method for reporting link information in a commu-
nication system including a communication terminal and a
plurality of transcervers with each of which the communica-
tion terminal can communicate over a respective communi-
cation link; the method comprising:

the communication terminal determining link information

for each of the communication links; and the communi-
cation terminal periodically transmitting link message,
cach link message containing link information for a first
set of the communication links, and the link messages
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being formatted such that groups of successive link mes-
sages collectively contain link information for a larger
set of the communication links.]

[2. A method as claimed in claim 1, wherein link informa-
tion for at least one of the communication links 1s contained in
each of successive link messages.]

[3. A method as claimed in claimed 2, comprising the step
of determining a subset of the communication links having
the best link according to a selected measure, and wherein
link information for the communication links of that subset is
contained in each of successive link messages.]

[4. A method as claimed in claim 3, wherein the subset
consists of two communication links.}

[5. A method as claimed in claim 4, wherein periodically
link messages contain link information for the same ones of
the communication links.]

[6. A method as claimed in claim 2, wherein the commus-
nication terminal 1s capable of transmitting the link informa-
tion 1n a plurality of schemes according to which link infor-
mation is distributed between successive link messages. ]

[7. A method as claimed in claim 6, wherein the commus-
nication system includes a control unit coupled to the trans-
ceivers, and the method comprises the step of causing at least
one of the transceivers to transmit a scheme selection signal to
the communication terminal indicative of the one of the plu-
rality of schemes to be used by the communication terminal.]

[8. A method as claimed in claim 7, wherein the scheme
selection signal is transmitted on a broadcast channel.]

[9. A method as claimed in claim 7, wherein the scheme
selection signal 1s transmitted as part of a system information
message.}

[10. A method as claimed in claim 7, comprising the step of
operating the communication terminal in response to the
scheme selection signal so as to use the scheme indicated by
the scheme selection signal.}

[11. A method as claimed in claim 7, wherein one of the
schemes involves transmitting link information for a set of the
communication links in alternate link messages.]

[12. A method as claimed in claim 7, wherein one of the
schemes mvolves transmitting link information for a set of the
communication links in every third link message.}

[13. A method as claimed in claim 12, wherein the link
messages are transmitted over at least one of the said com-
munication links.]

[14. A method as claimed in claim 13, wherein each link
message 1s sent 1n arespective multiframe of communications
over the said communication links.]

[15. A method as claimed in claim 14, wherein each link
message contains link information of six of the communica-
tion links.]

[16. A method as claimed in claim 15, wherein the link
information for a communication link 1s indicative of the
quality of communications over that link.]

[17. A method as claimed in claim 16, comprising the steps
of receiving the link information and making a handover
decision for the communication terminal on the basis of the
link information.}

[18. A method as claimed in claim 17, comprising the step
of the communication terminal signaling that it 1s capable of
operating so as to transmit successive link messages contain-
ing link information for different ones of the communication
links.}

[19. A method as claimed in claim 18, wherein the step of
the communication terminal signaling that 1s capable of oper-
ating so as to transmit successive link messages containing
link 1information for different ones of the communication
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links 1s performed on establishments by the communication
terminal of a connection with the system.]

[20. A method as claimed in claim 19, wherein the com-
munication terminal is a radio telephone.}

[21. A method as claimed in claim 20, wherein each trans-
ceiver 1s a base station transcerver of a radio telephone sys-
tem.]

[22. A communication system comprising:

a communication terminal;

a plurality of transcervers with each of which the commu-
nication terminal can communicate over a respective
communication link;

the communication terminal comprising link measurement
means for measuring link information for each of the
communication links; transmission means for periodi-
cally transmitting link messages, each link message con-
tamning link mformation for a first set of the communi-
cation links; and link message forming means for
forming the link messages such that groups of succes-
stve link messages collectively contain link information
for a larger set of the communication links.}

[23. A communication terminal for operation in a radio

telecommunications system, the terminal comprising:
communication means for communicating with one or
more of a plurality of radio transcevers;

measurement means for measuring a quality of signals
received from each of the said transceivers over a respec-
tive communication link; and

measurement message generation means for generating
measurement messages for transmission by the commu-
nication means, each measurement message containing,
measured quality information for a first set of the com-
munication links; the measurement message generation
means being capable of generating a series ol measure-
ments messages wherein groups ol successive measure-
ment messages collectively contain measured quality
information for a larger set of the communication links.}

[24. A control unit for operating in a communication sys-
tem, the communication system including a communication
terminal and a plurality of transcervers with each of which the
communication terminal can communicate over a respective
communication link, the communication system being
arranged to perform a method of reporting link information
comprising:

the communication terminal determining link information
for each of the communication links; and

the communication terminal periodically transmitting link
messages, each link message contaiming link informa-
tion for a first set of the communication links, and the
link messages being formatted 1n accordance with a
predetermined scheme such that groups of successive
link messages collectively contain link information for a
set of communication links larger than the first set of
communication links:

the control unit being coupled to the transceivers and being
arranged to cause at least one of the transceivers to
transmit a scheme selection signal to the communication
terminal indicative of the one of the plurality of schemes
to be used by the communication terminal. ]

25. A method for reporting link information in a commu-
nication system including a communication terminal and a
plurality of transceivers each capable of communicating with
the communication terminal over a vespective communica-
tion link, the method comprising:
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subset ave better accorvding to a predetermined measure
than the communication links for the transceivers not in
the first subset and where the total number of transceiv-
ers in the first subset is a first predetermined number;

the communication terminal determining a second subset
of transceivers from the plurality of transceivers such
that the total number of transceivers in the second subset
is a second predetermined number and such that the fivst
subset and the second subset have no transceivers in
COMMON,

the communication terminal determining a third subset of
transceivers from the plurality of transceivers such that
the total number of transceivers in the thivd subset is the
second predetermined number, such that the first subset
and the thivd subset have no transceivers in common,
and such that the second subset contains at least one
transceiver that is not in the third subset;

the communication terminal transmitting a first link mes-
sage containing link information about each communi-
cation link corresponding to a transceiver in the first
subset and containing link information about each com-
munication link corresponding to a transceiver in the
second subset; and

the communication terminal transmitting a second link
message containing link information about each com-
munication link corresponding to a transceiver in the
fivst subset and containing link information about each
communication link corresponding to a transceiver in
the third subset, and wherein the link information in the
second link message for a communication link corrve-
sponding to a transceiver in the third subset includes an
average of two or more link measurements.

26. The method of claim 25, wherein the sum of the first

predetermined number and the second predetermined num-
ber is six.

27. The method of claim 26, wherein the first predeter-
mined number is four.

28. The method of claim 25, wherein the predetermined
measure is received signal strength.

29. The method of claim 25, wherein the predetermined
measure is bit ervor rate.

30. The method of claim 25, wherein the predetermined
measure is frame errvor rate.

31. The method of claim 25, wherein the average of two or
move link measurements is an average of two link measure-
menis.

32. The method of claim 25, wherein the average of two or
morve link measurements is an average of movre than two link
measurements.

33. A method for veporting link information in a commu-
nication system including a communication terminal and a
plurality of transceivers each capable of communicating with
the communication terminal over a respective communica-
tion link, the method comprising:

measuring link information, at a particular one of the

plurality of transceivers, for a plurality of communica-
tion links such that the measured link information
includes a first number of measurements of a first com-
munication link and a second number of measurements
of a second communication link; and

transmitting, by the particular one of the plurality of trans-

ceivers, a number of link messages equal to the first
number such that each link message from the number of
link messages includes only one of the first number of
measurements, such that all of the first number of mea-
surements ave transmitted in the link messages, and such
that only one link message from the number of link
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messages includes the average of the second number of
measurements, wherein the link message that includes
the average of the second number of measurements also
includes at least one of the first number of measure-
ments, wherein the first number is greater than the sec-
ond number, wherein the second number is greater than

or equal to two.
34. The method of claim 33 wherein the first number is four.

35. The method of claim 33 wherein the second number is
wo.
36. The method of claim 33 wherein the first number is four

and the second number is two.

37. The method of claim 33 wherein each measurement of
the first communication link is better accovding to a prede-
termined measure than each measurement of the second com-

munication link.

38. The method of claim 37, wherein the predetermined
measure is received signal strength.

39. The method of claim 37, wherein the predetermined
measure is bit errvor rate.

40. The method of claim 37, wherein the predetermined
measure is frame error rate.

41. A communication terminal for operation in a commui-
nication system that includes a plurality of transceivers each
capable of communicating with the communication terminal
over a rvespective communication link, comprising:

a measurement unit configured to measure link information
for a plurality of communication links such that the
measured link information includes a first number of
measurements of a first communication link and a sec-
ond number of measurements of a second communica-
tion link;

a control unit configured to receive the measured link infor-
mation from the measurement unit and genervate a mea-
surement report including only one measurement chosen
from the first number of measurvements and including the
average of the second number of measurvements,; and

a transmitter comnfigured to transmit the measuvement
veport to a base station;

wherein the first number is greater than the second number,
and wherein the second number is greater than or equal
fo two.

42. The communication terminal of claim 41, wherein the

second number is two.

43. The communication terminal of claim 41, wherein each
measurement in the first number of measuvements is better
than each measurement in the second number of measure-
ments according to a predetermined measure.

44. The communication terminal of claim 43, wherein the
predetermined measure is received signal strength.

45. A communication terminal for operation in a commui-
nication system that includes a plurality of transceivers each
capable of communicating with the communication terminal
over a rvespective communication link, comprising:

a measurement means for measuring link information for a
plurality of communication links such that the measured
link information includes a first number of measure-
ments of a first communication link and a second num-
ber of measurements of a second communication link;

a control means for veceiving the measured link informa-
tion from the measurement unit and genervating a mea-
surement report including only one measurement chosen
from the first number of measurvements and including the
average of the second number of measurvements,; and

a transmitter means for transmitting the measuvement
report to a base station, wherein the first number is
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greater than the second number, and wherein the second
number is greater than or equal to two.

46. The communication terminal of claim 45, wherein the
second number is two.

47. The communication tevminal of claim 45, whevrein each
measurement in the first number of measuvements is better
than each measurement in the second number of measure-
ments accorvding to a predetermined measure.

48. The communication tevminal of claim 47, whevrein the

10 predetermined measure is received signal strength.
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49. A non-transitory computer-readable medium storing
computer-executable instructions, the instructions compris-
Ing:
instructions to determine a first subset of transceivers from
a plurality of transceivers such that communication
links for the transceivers in the first subset are better
according to a predetermined measure than communi-
cation links for the transceivers not in the first subset,
and wherein the total number of transceivers in the first
subset is a first predetermined number;
instructions to determine a second subset of transceivers
from the plurality of transceivers such that a total num-
ber of tramsceivers in the second subset is a second
predetermined number and such that the first subset and
the second subset have no transceivers in common,

instructions to determine a thivd subset of transceivers
from the plurality of transceivers such that a total num-
ber of transceivers in the third subset is the second
predetermined number, such that the first subset and the
third subset have no transceivers in common, and such
that the second subset contains at least one transceiver
that is not in the third subset;
instructions to transmit a first link message containing link
information about each communication link corre-
sponding to a transceiver in the first subset and contain-
ing link information about each communication link
corresponding to a transceiver in the second subset; and

instructions to transmit a second link message containing
link information about each communication link corre-
sponding to a transceiver in the first subset and contain-
ing link information about each communication link
corresponding to a transceiver in the thivd subset, and
wherein the link information in the second link message
for a communication link corrvesponding to a transceiver
in the third subset includes an average of two or more
link measurements.
50. A non-transitory computer-readable medium storing
computer-executable instructions, the instructions compris-
Ing:
instructions to measure link information for a plurality of
communication links such that the measured link infor-
mation includes a first number of measurements of a first
communication link and a second number of measure-
ments of a second communication link; and

instructions to transmit a number of link messages equal to
the first number such that each link message from the
number of link messages includes only one of the first
number of measurements, such that all of the first num-
ber of measurements are transmitted in the link mes-
sages, and such that only one link message from the
number of link messages includes the average of the
second number of measurements, whervein the link mes-
sage that includes the average of the second number of
measurements also includes at least one of the first num-
ber of measurements, whevein the first number is greater
than the second number and wherein the second number
is greater than or equal to two.
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51. The communication terminal of claim 41, further com- the first communication link has a higher signal level ranking
prising rvanking a signal level of each of the plurality of than the second communication link.
communication links, and selecting the first and second com-
munication links from the plurality of communication links
based on the ranking of their respective signal levels, wherein I I
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