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MOBILE RADIO HANDOVER INITIATION DETERMINATION 

"!'his invem:ion .:-elates to handover determination 

between cel:s ~n a cellular radio system handling 

communications to and =rorn a :tobile unit. 

It is i:tportant that handover between cells in a 

cellul.ar radio net:work is conduc-ced appropriately and 

reliably. :i:n ::iixed cell environments comprising 
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an es"Cablished communication channel with a base 

station could be both noise and interference limited. 

As far as maintaining signal quality and the limitation 

of the effects of interference are concerned, it is 

p9ssible to use dynamic channel assignment in all 

cells. -However, co afford an appropriate level of 

reliability for a :tobile unit on the move it is 

necessary to be able to perf or.:t :ntercell handover both 

reliably and at the appropriate ti~e. 

In a ~ellular ~adio system comprising both 

rnacrocells and overlying smaller ~icrocells, a call to 

or from a mobile unit ~ithin the operating area of the 

system ~s handled by a base station for each cell. 

Whereas, a :::acrocell :::ay be cf a size covering a number 

of streets and extending for l or 2 kilometres in all 

~irections, a micrccell Nill often be about 200 to 500 

::tei:res long and :i.ay only extend linearly along a 

streei:, within the coverage area of a macrocell. 
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The !"landover bet::-;een .3 ::ticrocell ~nd a macrocell 

is sub)ect to special considerations. It is important 

for the sys"t:em to be a.ble to determine whet:her it is 

worthwhile ef!ecting a handover of a mobile unit from a 

~acrocell to a microcell as the latter is approached or 

be~ween adjacent ~icrocells. It ~ay be that the mobile 

unit is going to enter the candidate microcell for a 

significant period. in which case a handover is 

beneficial, or rela"t:i'lely momentarily as the candidate 

~icrocell is crossed. 

According to the present invention there is 

provided a handover ::ieter::iinacion system for a mobile 

radio network compi=:_ising a plurality of cells, each 

having associa"t:ed. with it -a base station for supporting 

:::: om mun i c at :. o n s :v i ": !1 a ::i ob i l e u n i t-, the sys t em 

comprising: 

(a) neans for ~onit:oring a quality of a signal 

respec"t:ively ~ransmit~ed between each of a plurality of 

candidate base stations and the mo.bile unit; 

(b) ~eans tor producing an indication of the rise 

or fall in t~e said quality; and 

(c) ccntr=l neans for ~nitia"t:ing a handover from a 

serving base :3t:ation, support:ing communications with 

the nobile unit: t:o inot:her base st:ation, on the basis 

of t:he :-ise1 f1ll i:1 ~he said quality -:Jf the signals 

associated ·_.; i th the ?l ural i ty of candidate base 

stations beinq ~onitored 
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Preferably, the :nobile unit comprises the 

monitoring :teans and the producing means, the mobile 

unit further =omprising signalling means for addressing 

the serving base stat:~on with an indication of the need 

for a handover to be initiated. The signalling means 

=tay be arr:!nged ":o ;ddress ":he serving base station 

with an indication of the level of priority of a 

handover and/or :vith an indication of the possibility 

of a handover contingent upon the proceeding results of 

monitoring ":.he quality of the transmitted signal • 
.... -1'·--------··-: .. nu v c:u11 .. a.yo:::vu.::i ... ! / -i..­,_u,c 3ign~~ is ~ransmitted 

from each mobile unit to the base station. 

The monitored signal may be the received signal 

power. However, in digital communications systems the 

bit error =atio can be used. 

Preferably, the control illeans are arranged to 

instruct the ~onitoring means to monitor a set of 

signals, each signal being distinctive of one of the 

correspondi~g set of base stations, the composition of 

the set being defined in accordance with the identity 

of 'the serving base station. In particular, each 

signal in -=he set: of signals may distinguish a 

respective base station by the frequency of the signal. 

In one ?articular form of the invention, the 

indication ?reducing ~eans include a quality 

decremen~/increment: es~imator which is arranged to 

determine ~he rise or fall in the quality from the 

calculation of the ~unning average of the indications. 

There may also be provided means for storing templates 

:>f changes 3-:t signal quality and/or rates of change 
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thereor, ~he c~nt:=~l ~eans are ar=anqed to initiate a 

handover based at least partially on the recognition of 

a substantial ~atch between the incoming signal and a 

template. 

The invention also -:xtends t.o a handover 

determination method for a :n.obile radio network 

comprising a plurality of cells, each having associated 

with it a :::,ase station :or suppor't:ing communications 

with a mobile unit, the ~ethod comprising: 

(a) monitoring a quality of a signal respectively 

transmit~ed '.::etween each of a plurality of candidate 

base stations and the mobile unit: 

(b) producing an indication of the rise or fall in 

the sa-id quali-::y: and 

(c) init:iating a handover ::rom a serving base 

station supporting communication with the mobile unit, 

to another ::::ase station on the basis of the rise/fall 

in the said qualit~l of the signal associated with the 

plurality cf =andidate base stations being monitored. 

Furt:her::iore, the invent ion al so extends to a 

illobile unit :or- a ciObile r3aio svstem, ~he mobile unit 

comprising ~eans =or ~eceiving a plurality of signals 

each =espect:ivel1• transmitted by one of a set of 

candidate base stations; ~eans tor ~onitoring a quality 

~f the signal; ~eans for producing an indication of the 

rise or fall in the said quality~ and signalling means 

for transmi-c-:i.ng to a serving base station supporting 

communica-cicn with t:he rnooile unit:, a signal indicating 
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the need !or 3 handover to a candidate case station on 

the basis of the rise/ fall in the said quality of the 

signals associated with ~he plurality of candidate base 

stations being monitored. 

rhe.rise or =all in ~he qualic7 being monitored may be 

interpreted to derive an indication of the need for a 

handover based on the likelihood of the serving base 

station and each ot the candidate base stations being 

able to support co:nmunicat:ion, preferably for a 

substantial duration ~h1ch ~ould make handover 

worthwhile. 

The invention can be put into practice in various ways, 

one of which will now be ·described by way of example 

~·Tith !:'eference to tlJ,e accompanying drawings in which: 

?igure : is a block diagram of an intelligent 

~obile unit !or use i~ ~he invention; and 

Figure : is a ~lock diagram of a speed estimator 

=or use in t~e invention. 

The embodiment of the invention includes an 

intelligent :nobile unit -...rhich is able to monitor 

intensively -:he st:rengt:h or signals transmitted from 

adjacent ;:nicrocell base stations in addition to a 

serving rnicrocell er :iacrocell base station. If the 

serving cell is a ::icrocell ·.vhich has a boundary in 

common with a parent :iacrocell, the adjacent macrocell 

base stacion is also =onitored by the mobile unit. 
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The inventi.on utilises an assessment of· the 

variation in signal ~uality, e.g. received power level 

or bit error ::-atio, of a signal transmitted between 

each target ~icrocell and possibly an adjacent 

macrocell, ~vhich are candidates for a handover, and the 

mobile unit ~hich is served by a currently serving 

microcell or :tacrocell. 

Referring t:o Figure l.the intelligent mobile unit 

is used to :tonitor ~he signals received from. the 

serving and ":3.rget base st:a'tions as >-iell as to 'transmit 

handover initiation command$. 

The transmitted signals are relayed from ~ 

transmitter (the base station) to the receiver (mobile 

unit) radio f:-equency front end 50 to be processed by a 

pair of :-eceiving circuits. 

On the one hand, t:he received signal is passed 

from the radio frequency front-end 50 to a receiver 

unit 52 ar:-3nged to derive the control channel 

information ::rem the incoming signal transmitted from 

the serving l:ase station. The basic information is 

then applied to a control _channel information processor 

54. The processor 54 demodulates and decodes the 

control channel infor=i.at:ion =or use by a central 

processing unit 56. The processed information is then 

used by ":he central ·processing unit 56 in the handover 

determinati=n. ~his ~s described below. 

on ~he other hand, the received signal from each 

of the serving and targe~ base s~a~ions is also relayed 

from the radio frequency iron~ end 50 to a signal 
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::ieasurement · .. mi t 5 s :-1hich prov ides a measurement of 

signal qual i t:l. The unit 5 8 r:iay be, for example, a 

received signal strength indication or bit error rate 

counter. 

A runni:ig average is ~hen de'Cermined of the 

indication or count by a running averager 60. The 

;;iveraging serves to smooth out transients. A 

determination of the t:rend in the signal quality is 

then derived by an increment:/decrement estimator 62 

:rem the averaged signal. The averaged signal is also 

used by a speed estimator 64 to provide an estimation 

of the absolute speed of the mobile unit. 

The information from the control channel 

i-nfor=tation processor, the increment/decrement 

esti:::.atcr 3.nd the speed estimator is sent to the 

cent:::-al processing ~.mi t 5 6. The central processing 

:.:.nit :.ises ":he contr~l -:::nannel information downloaded 

from the serving base station to determine the 

::ionitoring algorithm t:o be adopted according to the 

~7pe and :ocation of the cells in and around which the 

::iobile unit :s located. 

The trend in signal quality, the speed estimation, 

a look-up· table 68 of signal quality templates and the 

con'Crol channel inforr.tat:ion downloaded from the base 

station, are used to determine whether a handover is 

appropriate and, if so, ~hecher it should be on an 

~ntracell or ~n intercell basis. 
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The central processing unit 5 6 contra-ls a 

freque.ncy synthesiser 7 o associated ·.vi th the radio 

frequency front end to scan the channel set of 

frequencies used by the serving and target base 

stations in order to perform signal level measurements, 

and -:.o cont:::-ol ':he :.::-ansmission dnd :'.'."eception of 

signals. 

The processing uni~ also controls the operation of 

a transmitter 72 arranged to transmit handover 

ini -ciation intorrnat:ion ·,..ia ~he :-adio rrequency front 

end 50, to the serving base station. 

=:ach base sta_t:ion in a cellular radio system 

according to the invention transmits a signal 

identifying ;:he base station specifically. Each time 

the mobile unit is handed over :rem, say~ a macrocell 

to a ~icrocell or bet~een rnicrocells, a new set of 

~arrier frequencies -co be monitored and a new algorithm 

for addressing adjacent candidate base stations, in 

order ~hat their signal levels can be monitored is 

downloaded :rem the newly appointed serving base 

station. Each algori~hm sets out ~he frequencies to be 

::roni to red and ::he look-up table of signal level 

_increment/decrement gradiem: templates. Each template 

is associated ~ith a ~obile unit :oving at a particular 

speed ~awards or 3Way from the various monitored base 

stations. 

.:\.s will be shown below, in many cases the 

de~ec~ion of a rise or fall in signal power level 

received from a particular base station is sufficient 

on ·.vhich to base a handover decision in conj unction 

I 
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:-;ith -.:he c:onvent:ional ::::::::.: ":eria .::ieterr.:ining handover, 

~-=· signal :evel c~resholds and hysteresis, the latter 

causing a delay after the threshold is passed to ensure 

that: the change in signal level is not simply a 

::ioment:ary phenomenon. However, there are also 

situations in ~hich i~ is necessary co know the rate of 

change of signal levels in relation t:o the speed of the 

mobile unit .::-i order -:o det:ermine :.;het:her a handover is 

appro~riate or not . 

.:;:n our ::::o-penair.g 3r1-c1sn Pa't:ent: Applicat:ion No. 

9016341.l filed on 25th 3uly 1990, there is described a 

speed esti::iacor ~hich can be adapted to provide an 

assessment: or the speed of a mobile unit in a cellular 

radio system based on filtered received signals. As 

also described in that: application, the speed estimator 

can be adapc.ed -co provide an increment/decrement 

indicac.ion f::::om the running average of vehicle speed. 

such a speed esti:r.tat:cr is shown in Figure 2. It 

consists of a received signal strength indicator 

ci::::cui~ :o :·ihich ;:u-c;:u-cs a voltage level signal 

proporc.ional to the received signal 

analogue-to-digital converter 12 (ADC). 

power to an 

The sampling 

rate of the ADC 12 is decerrnined by the averaging 

:.;indow duration -=.o -.:::.e iighest required speed. The 

highes"t: speed to be deter:r.tined is 40 m/s and as 100 

samples are ::-equired -.:::> ::ieternine a running average, a 

sampli.::q :-a't.e or ::. • :'~Hz .i.s required (i.e. 100 samples 

per -so ::ts). A :::-ounded sampling !"ate of 2kHz may be 

:lppl.!.ed. 
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I~ Figure 4, the digi-.:al data =ram the ADC 12 is 

=ed in paral::l to a number ~f speed 1etection modules 

comprising .;.verag ing uni ts 14 to 2 O each with an 

averaging :1ir.dow of a differem: duration ( 1, nl, n2, 

n3, etc.) . "!'he out:;:iut: from each of the averaging 

windows is .:.nput: via an average-out=er 26 into a 

variance calculator 28 before- b..eing fed to speed 

decision logic 30. 

The averaging unit !4 ~ith a window of 1 sample is 

equival~nt: == che .:.nst:ant:aneous signai level. A 

=unning average can be calculat:ed at each clock cycle 

where a new sample value is fed in parallel to all the 

averaging unit:s 14 -to 22. The est:imat:or ·.vill not be 

operational :.mtil all the averaging units and the 

buffers 2 6 -~re filled :·Ii th samples. Thus , the time 

delay ·for the syst:em t:o be operational is equivalent to 

the size of t~e largest: averaging window (n3) plus the 

average-i:mi.:'er-size. "I'he size of the buffer 26 is 

usually smal:, eg 10 samples. Thus, t:he majority of 

the time delay is taken up ·.·iit:h :illing the largest: 

averaging uni-.: n3. For i.nst:ance, if the largest 

averaging uni-.: nJ is for averaging over 3 seconds, then 

the system :·ii:l have a ti:ne delay of approximately 3 

seconds plus 3 short ~ime t:o load the buffer 26. 

This speed est:i.mat:cr can be i~plement:ed in 

hardware and.:or soft::.-are and t:he number of speeds can 

be esti~at:ed =y ~mplement:inq a nultiple number of basic 

speed deteci:i~n nodules. 
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The increment/decrement: heading estimator is an 

extension of the speed estimator. The values stored in 

the average-ouf f ers could be easily manipu~ated by 

software to ret:urn either a majority logic vote for the 

underlying trend or the slope of the running average. 

The :nobile unit: is able to base a handover 

decision on 3.n assessment: of mobile unit received 

signal power level indications from 2 or more adjacent 

candidate base stations. Alternatively, the mobile 

unit may be arranged ~o alert t:.he current serving base 

station of the desirability of a handover. It will be 
-

appreciated ~y the skilled person that any suitable 

assessment of signal quality could be used in place of 

or in combination with received signal levels. As one 

e~ample, the bit er=or ~atio could be used when a 

digital -infor::?ation signal is transmitted by the base 

stations. As another example signal delay testing 

{timing advance) can be used to determine the distance 

of the mobile unit from a base station. Whatever 

assessment is adopt:ed, t:.he result is used in a 

determination of the :nobile unit heading relative to 

each of the candidate base stations. 

When the mobile unit is monitoring signals 

~ransmi t't:ed ::::-om candida"Ce base stations, various 

scenarios for 3. given serving base station will be used 

-:o determine ::he appropriateness of handover. These 

scenarios will form a set of condition templates, the 

constituents of :vhich will be specific to a particular 

serving base station. However, there are various 

predictable scenarios ~hich can be defined in general 

terms : 
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l. !f a ciobile unit is served by a microcell and 

the signal levels from both the serving microcell 

base station and candidate microcell base station 

are decreasing as indicated by the 

increment:;decrement esti~at:or this implies that 

the mo.bile unit is leaving_ th~ serving microcell 

via a side road and handover from the serving 

microcell to -=he parent: macrocell should be 

initiated straight away. 

2. By contrast, if a mp.bile unit is served by the 

::tacrocell and the ~obile unit detects the signal 

levels :=om 2-adjacent: ~icrocell base station~ 

(established; for example, in line along the same 

street) are increasing simultaneously, this 

irtdicates ~hat ~he mooile unit is ~pproaching an 

area served by microcells. In this situation a 

handover opera"Cion ::iay 9ot:em:ially be required. 

However, only a standby flag is set to warn the 

system :..ncluding the current serving and the 

target ~ase stations or to raise the priority of 

access :or the :.iobile unit to the microcell 

system.· ~lo handovei; execution is effected until 

:urther information is obtained • 

.;, . After the above :-;arning flag has been set, if 

the signal levels Llonitored by the mobile unit 

change :=om bot:h increasing to one increasing 

~hile 'Che other is decreasing at a pre-defined 

rat:e, t!lis implies -.:hat ~he r.iobile unit is within 

-:.he service area ot one -of the microcells. 

Handover from che serving macrocell to the 
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:iicrccell .;..:: :·:hich ::he :::-:obile unit is adjudged to 

be, i. e~ as :.aentified by the increasing signal 

level, should be execueed immediately. The 

success of the handover will only depend on the 

.availabilit::· -::if a channel in the microcell base 

st:at:ion. 

~. When a nobile unit is travelling within the 

area served by the microcell, the previous 

scenario also serves as a ccnf irma-cion that the 

mobile uni;: remains ·.vithin it and that the 

handover to the microcell was appropriate. 

5. If ·.vhen the mobile unit is served by the 

microcell, it fails to locate another microcell 

base station with increasing signal levels, then a 

handover t:o a :::iacrocell :::iust: be initiated. This 

will occur ~hen a mobile unit has entered the 

outer cell of a microcell sub-network and is about 

to exit from it. The outer cell is typically 

constituted by t:he last :iicrocell in a street. 

o. However, :.;hen the mobile unit is in a macrocell 

and the signal level from rnicrocell base station 

is on the increase, this indicates that the mobile 

unit ·is approaching ::hat: :::iicrocell. In this 

situation a handover from t:he macrocell to the 

candidate rnicrocell should be initiated. It must 

be noted ::hat: in ~his situation the rate of 

increase in relation to the vehicle speed must 

.:llso be assessed. 1'his is to distinguish proper 

entry int:o a rnicrocell from a situation where the 

mobile unit is r:ierely crossing the candidate 
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r:dcrocell. !! ~he :-ate of .:ncrease detected is 

steeper ':han the :::. i=ii t represented by normal 

approach. a delay factor should be built-in before 

initiating the handover. This will allow handover 

only if the signal level continues to increase 

during ~he delay, indicating ~hat ~he mobile unit 

has turned into the miero...cell rather than 

subsequently crossed .; ... 
~ \... 

7. For a 3 =icrocell :::erging sit:uation if· the 

signal levels cf 2 ~icrocell base stations are 

decreasing and the third one if increasing, this 

implies -=hat ::he ::tobile unit is leaving the 

~icrocell sub-n~twork extending along one road and 

is likely to join the microcell sub-network 

extendi~g alonq a branching or parallel road. 

The i~plementacion ~r the proposed handover 

processing ~echniques !:"equires an intelligent mobile 

radio receiver which has the capabilities of processing 

running averages and of ::ioni t:oring the signal level 

variations. :n addi~ion it ::tust also be able to store 

all the pre-defined :iandover condition templates and 

the inf ormcrcion downloaded from a base station after 

handover has been effeci:ed, and the information 

containing insl:ruc.:ions .:;n ~he moni t:oring carrier 

frequencies :or adj~cenc =andidate base stations which 

are to be =onitored- ~hile :he mobile unit is in that 

serving cell. 
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CLAIMS 

l. A handover deter~inat:ion system for a mobile radio 

network comprising a plurality of cells, each having 

associated ~.;ith it : base station for supporting 

communications :1.i-.:~ a .:;.obi.:.e unit, the system 

comprising: 

2 . 

neans (l~,16,18,:0) for ~onitoring a quality of a 

signal respecti7ely -.:ransmitted between each of a 

plurali-.:y of candidat:e base stations and the 

mobile unit; 

means (30) for producing an indication of the rise 

or fall in the said quality~ and 

control ~eans (56) tor initiating a handover from 

~ serving base st:at:ion, supporting communications 

~ith the mobile unit, ~o another base station, the 

initiat:ion beir.g based on the rise/fall in the 

said quality or -=he signals associated with the 

plurali~y of ~andidate base stations being 

~onitored. 

A system as claimed in claim 1, in which the 

~obi~e unit ~omprises ~he ~onitoring ~eans and the 

?reducing ~eans, ~he ::tobile ·.mi t further comprising 

signalling ~eans (50) for addressing the serving base 

station ~ith 3n indication of ~he need for a handover 

~o be ~nitiated. 
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A syst:em as .::laimed in claim 2, in which the 

signaliing ::leans are arranged co address the serving 

base st:at:ion ·.vit!'l an indicat:ion of the level of 

priority of a handover and/or ~ith an indicat:ion of the 

possibility of a handover cont:ingent: upon the 

proceedi:ig =esul-:s ~= ::toni t:::Jri.!1g ~he quality of the 

transmitted signal. 

4. A syst:ern as claimed in any of claims 1 to 3, in 

:vhich the ::tonitcred signal is t::::-ansmitted from each 

:::iobile unit co t:he base ~tation. 

5. A syst:em as claimed in any of claims 1 to 4, in 

·..Jhich i.:he ::ioni tore_d quality of the signal is the 

received signal power or t:he bit: error ratio. 

'5. -~ · syst:em as claimed in any of claims 1 to 5, in 

· . .;hich the com:::::-ol :::ieans are ar::::-anged -co inst:ruct: the 

:::ioni~oring neans i.:C nonit:or a set: of signals, each 

signal being distinct2ve of ~ne of a corresponding set 

ot .::andidate base st:ations, t!'le composition of the set 

of candidate base stations being defined in accordance 

:·Ti th che identi t1· of the serving base station. 

7. A system as claimed in claim 6, in which each 

signal in the set: ~t signals dist:inguishes a respective 

base st:ation by the ~=equency =f the signal. 

3. .; syst:em as claimed in .:my of claims 1 to 7, in 

·.·1hich the indication !Jroaucing ::ieans include a quality 

decrement/ increment est:imat:or ''52) :.;hich is arranged to 

det:ermine the =ise 8r ~all ~~ the quality from the 

calculation of t~e =unning average of the indications. 
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9. A system as claiz:ted in any of claims 1 to a, 

including ~eans (68) storing a set of templates of 

changes in signal quality and/or rates thereof, the 

control :neans being arranged to initiate a handover 

basea at: least: partially on the recognition of a 

substantial match bet:ween the incoming signal and a 

template. 

10. A handover deterr.inat:ion rnet:hod for a mobile radio 

net·work comprising a plurality of cells, 

associated with it a base station for 

communications with a !IlOb il e unit., 

comprising: 

each having 

supporting 

the method 

~onitoring a quality of a signal respectively 

transmitted bet:ween each of a plurality of 

candidate base stations and the mobile unit; 

producing an indication of the rise or fall in the 

said quality; and 

initiating a handover from a serving base station, 

supporting communication with the mobile unit, to 

another base station, the initiation being based 

on the rise/fall ..:..n the said quality of the signal 

associated with ~he plurality of candidate base 

stations being :lonitored. 

11. A :iethod as clained in claim 10 in which the 

monitoring cf the said quality and producing the said 

indication is conducted by the mobile unit, the method 
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further including 3ddressing ~he serving base station 

from the mobiie unit ·..;i th an indication of the need for 

a handover to be initiated. 

12. A method as claimed in claim 11 in which the 

mobile unit addresses che aase station with an 

indication of the level of p~io~ity of a handover 

and/or with an indication of the possibility of a 

handover contingent up~n proceeding results of 

monitoring the quality of the transmitted signal. 

13. A method as claimed in any of claims 10 to 12 in 

which the ~onitored signal is processed by the mobile 

unit. 

14. A method as claimed in any of claims 10 to 13 in 

:'1hich ... the noni to red quality is the received signal 

power or the bit error ratio. 

15. A method as claimed in any of claims 10 to 14, 

including ~onitoring a sec of signals, each signal 

being distinctive of one of a corresponding set of 

candidate base stations, che composition of the set of 

candidate base stations .being defined in accordance 

with the identity of the serving base station. 

16. A method as claimed in claim 15 in which each 

signal in the set of· signals distinguishes a respective 

base station by the carrier frequency of the signal. 

17. A method as claimed in any of claims 10 to 16, 

including =ecognising a set of unique template 

conditions for joining, leaving and/or staying within a 



~ I 4 ... 

11111111 llllll lllll ""'·111111 
* C L M S * 19 

::iicrocell based on im:erpret:at:ion ot: .. the rise/fall in 

signal quality, the initiation of a handover being at 

least partially determined on the basis of a 

substantial ~atch between an incoming signal and a 

template. 

18. A mobile unit for a mo.bile radio system, the 

-:nobile unit comprising :-:ieans (50) for receiving a 

plurality of signals each respectively transmitted by 

one of a set: of candidate base stations: means 

(14,16,18,.20) for .noni to ring ~he quality of the 

signal; means (62) for producing an indication of the 

rise or fall in the said quality; and signalling means 

( 50) for transmitting t:o a serving base station, 

supporting communication with the mobile unit, a signal 

indicating the need_for a handover to a candidate base 

station -on the basis ot i:he rise/ fall in the said 

quality of the signals associated with the plurality of 

candidate base stations being monitored. 

19. A mobile unit as claimed in claim 18 in which the 

signalling ~eans are arranged to address the base 

st:ation with an indicat:ion of the level of priority of 

a handover and/or ~-1ith an indication of the level of 

priority- of a handover contingent upon proceeding 

::-esults of ::ionitoring the quality of the transmitted 

signal. 

20. A mobile unit: as claimed in claim 18 or 19 in 

~hich the ~onitoring means are arranged to monitor 

received signal power or bit error ratio. 

" . "":· 
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-21. A mobile unit as claimed in any of claims 18 to 20 

in ".Yhich the indication producing means include a 

quality increment/decremen1: estimator {62) which is 

arranged to determine the rise/fall in the quality from 

the calculation of a !:"unning average of the 

indications. 

22. A mobile unit as claimed in any of claims 18 to 21 

including means (68) storing a set of templates of 

changes in signal quality and/or rates thereof, . the 

signalling means being at least partially responsive to 

a substantial match of a_ template with an incoming 

signal for transmitting to the serving base station the 

indication of the need for a handover. 


