~"COVMUNI CATI ONS SYSTEM 5 This invention relates to the operation,
noni toring and control of a communications system It is of particular
Tel evance to the operation of telecommiicati ons networks, but is not
limted to such systens. In this specification the:zterm
functional element is 10 used to define an elenent of a communications
system whi ch performs sonme function, e.g. a switching or nonitoring
function, to the systemitself, as distinct froman "application process
el ement’ which controls a nunber of "Functional elenents” to achieve a
hi gh I evel function, 15 usual | ySMARNLGARL QNP EILER act i on from sever al
functi onal el enments. This high-level function my be a network
application such-as a handover process in a -npbile radiq system
In a tel econmuni cafPbhis IREERGER™ ReLahRS: | BhaFRe0 oBedRdA R oMM QAR E M
are wi dely dhat ebhtkred. oEoa esmERhEcatiofdi égdted. f unEtionat ipartScukanired
at nodes thro#ghout t he em . Howe I.n._convent i

I
t el ecommuni E8t PSRZCRet rﬁ&gygégﬁ%FTEQt%gaﬁﬁkﬁﬁﬂﬂyu:yléﬁg%q%;?ﬁﬁﬁﬁﬁ%ﬁhted,
requi ring abut Larget ldmgted togsuchadystems. be carried over t he 25

tel ecommuni cat i On%ﬂ%ﬂ%'&pe&%@%ﬁn@%h@' EEEhb“fﬁﬂcEf‘BHéﬁ eleﬁ?énﬁ'heii3
systemal |l elenents of the network Ich interact nust ave conpati bl e
si gnal | ilfy pepfate defiiine jan elementyphira copmypiemtiong SISHAmWRRH o
network, whgeerbRhk! esdfbl SEu@EEion, PYk.dy,nuabeswotcdi hjer 6pt meteeingers
can turn up_anywhere 30 in_ the s§§ten1a%g§h§¥§ to interact consjstentl
with whi EHBEEL OF% xeFOpalttior SFRE et WS Eey A%apfBhf HRdhay from  an
est abl i s]tled' agﬁm‘ﬁleht&bhorpm@déss ehemgnR’ g wiel owr l&ohﬂ:frb&g adhizﬁ\.;lcbettl t?:lto
arrange for,enhancenent | nprovenents ecause e need for. a

Sl gnal’| i ng. | EPRAEEOPBY ePIERETmatichl 8en3898 4 niok 1oFall Yyadtedh

ari se i nSknuanad}yt eesidising cwicertedcackibonf romeszsvesant Sundtiemalbor k
conditions g;@mehiBX HE461%igh-1evel function may be a network

application such as a handover process in a mobile radio

system.
In a telecommunications network the functional
20 elements of the system are widely distributed. For example,
switching functionality is required at nodes throughout the
system. However, in conventional telecommunications networks
application process control is concentrated, requiring a
large signalling load to be carried over the
25 telecommunications network. Despite the distributed nature
of the system all elements of the network which interact must
have compatible signalling formats. This is a particular
problem in a cellular radio network, where mobile units made
by a number of different manufacturers can turn up anywhere
30 in the system and have to interact consistently with
whichever fixed part of the network they happen to have
established communication with. In such a network it is
difficult to arrange for enhancement or improvements, because
of the need for all signalling formats to remain compatible.
35 Further problems arise in known systems because of
the need for measurements of network conditions e.g. 1link
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2. performance to be made, and the results transmtted to a control

centre, either continuously or discontinuously depending on the nature
of the neasurenents to be nmade and the purpose for which they are
required. This places an additional signal ling overhead on the network.

Mpany neasurenents are often only required 5 in specific operating
ci rcunst ancaserférmsnédetel e madeps @ndoftive gpakuilng capaniltted tor al |

ible d jtted, h,of it i d t. The |imted
C gnal | ng. CAPREIYS oRAERR nRbERSDr HPPFoRURbShEas BronErbSart iRl

al so r edlependieng esnl theonasiirehe frddsu meeniremaits tdebeamadiengndt e
t hat can be the UQ?BEEeqforlowhich the A%(ifg df@&ui:??é‘. fi r‘]?&isasﬁfgs:egf .atnhe
i nvention a conmmlini catl ons system Xonprl ses a plural ity of “neasuring

means for 5 meaddirtienak optignaklngt heverheadc on  theri ngtprkhe  Many
comuni cat i QifasVSdRdAtSNErd B2tanPRASS Yt £8Eci £i cCRPrAltiingdg

t he nmeasuri ng neans. and receiving,data fromthe neasuring nean

g S
wher ei n t he GHEPFRRES ng eFEnehf | EREFeIPRRd WP ikt i/l Fioneddddd t he
15 neasuri reapesainsy tioy A0S poksibleciatdades cbé G Hadves it tte P WARAS Hutth of

b ovi ded a i 1 reatBRIE, 00 hhe YA IREERT, F388E1Tng (WAL ' BRa' " 'S
comuni ch®i anenbes tafin di fiterentoteasurenents stogbe hsadeeplsof reduakeolthieng
sel ected remysy NSy, f | t fLI ecties

I nstructing the 1;%%;%% e‘gf n%%%%ﬁ%n%g%\gtgg%%ﬁsﬁnﬁg %hglp%ﬂes%%'lggt é%gg:at a
to a data prifdeRg FPRAGESH-. The points at which the measuring

neans and data progaeesirddng cEBNtE f£irs € dPdEd FAN R Sehtehdon a
according to the parti,cular functions they are required perform For

ey € to .
i nstance, i 7P 9RO 07 B° FRR WOPRP I RESnesht BRRhi tBf ofagi Beasuripngnal
qual ity 1@keeaisafomnimedsading vrdwelrthase oft ¢heOTafifit kardewd Hydkde

poi nt s, _usi RoTE Gt SyhER, | Brdna kR BeEPErs pde sl SARRtater
" processi ng qontrolling the measuring means and rébeiving_éhEaEﬁkpmnﬂhethUS
ke ot oleie Batsa Colgelin ) SR meoenfBLU "B LE Y.
nmay be provRFE@nged Hsqerglectively  hastryugdy ehhe begarpurimgnmesinsedto is
a  telAPOHPARisGal @l ttledPdata MR TNt GBS ffdl &fbnt. OVEr the
traffic bearer links of .the network. The procéss
According to a second aspect of the invention there is
provided a method of measuring properties of a distributed
system at remote points in a system, the system comprising a
plurality of measuring means at the points where the
25 properties are to be measured, the method comprising the
steps of controlling the measuring means, and instructing the
measuring means to transmit data to a data processing
element.
The points at which the measuring means and data
30 processing elements are located can be selected according to
the particular functions they are required to perform. For
instance, in a cellular radio network,.the measurement of
radio signal quality takes place at the individual base
stations, but handovers and multi-casting functions require
35 functional elements at switching points, using data from

measuring means at several sites. The data processing
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"control el ements need not be located at a node of the bearer net wor k.
Using the tel ecomunications network exanple, 10 process control can be

l'ocated at any point in the network, -agd_for different functions may be
| ocated at different poi nt s. Enbodi ments of the invention wll
now be descri bed, by way of exanple and with reference to the

acconpanyi ngelldmehitsM iy Whekei Be located Wwi€h! eHe S sEEentadll Yy a
nobi | e radi g netwq_fk in accordance with a first enbodi ment of the

i nvention; Figure 2 shows the network of Figure 1 in functional
terms; 20 ° Fi Pedd ctied aifmatliiagalinkprieseween itie qfrcwes;ssfcemtrol

accordlng t C e i t | I |s a
schemati c dﬁgg'rtzs‘ran o?’g‘a ﬁg? wor OI'Ojgarc fétllezz':t Sfrge ?ﬁ%gfpor?% [ ng t?%%vgd%
functi onabi tHowsgvemhe sykfem the  Eiygies 3; EEng coﬂ:gqlbedS ssand a7

are flow chacrélseddn{nuﬁu@éﬁf&é hﬁetwos!ﬁtaéﬂé)%ggrgmﬂﬂg %g?\'\ita n |nvent|on _

enbodi nent of Figures

shown in Fi Q&S qh%miaraffzzc Pgaﬁet?oﬁfﬁﬁﬁﬁcé’tﬁ dihe HRfexrRavi Fienbresers:

col | ecting m&%mu@@@w niﬁ@:mt e 106 day aQ:f abwd%r o|f' m;ha% haaklee
system th| S odi rrent Qcﬁll stem, is radi o
c

t el ecomuni é’eﬁ net PR19 “E'H‘rﬂaﬁ%tﬁ‘?f‘ﬁ hlnsetword‘ar erampLe.
exanpl e 1& tpo:dmesserbntrrd]hec&ramb)vmcmtmeas ahy poihe imbihe hedwerk,

net wor k. 35 ioplified,diagr of the il e
radi o net worle | FFustr "gﬁy a ce t§' a ra%ﬁ’obr?etgﬁsg{: 8 &6%81%&”“
-4- cc’ﬂ%rﬂfé’l ng a m)bl | e unit 1 and three base stations 2a, 2b, 2c

each having measur Eﬁﬂo@.&’lh’tbﬂ'ﬁﬁ%f"‘é‘he%véﬁtl%q v‘;ﬂdl fﬂw by B@Ecr:.betdheiby
qual ity of respective bearer |inks e case of “base

station 2b b@%r ePXPAPRKE S%nde’”a‘FIé 159%&3"{9}599 I |tn'-kst\het hacrempapyiaduni t
1 currents y&rﬁmp@"sqt iwHerein:and carrying traffic. The other two base

handover of the - FLABBEI b TRYYS £ IO LU LY 2 FPLES Ao S8EHE Rt R nks
3a, 3c aceoxdianter merth ya dHrsy regndodainiant tof Nl | enwentidn;

Figure 2 shows the network of Figure 1 in functional
t-erms;

20 Figure 3 is a functional representation of a system
according to a second embodiment of the invention;

Figure 4 1is a schematic diagram of a network
architecture incorporating the functionality of the system of
Figure 3; '

25 Figures 5, 6 and 7 are flow charts illustrating the
data flows taking place within the embodiment of Figures 1
and 2.

An embodiment of the invention, shown in Figures 1 and
2, is a communications system having means for collecting and

30 processing data on the quality of bearer links in the system.
In this embodiment the system is a mobile radio
telecommunications network. The collected data in this
particular example is to be used in the handover process of
the mobile radio network.

35 Figure 1 shows a simplified diagram of the mobile
radio network, illustratively a cellular radio network,
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*10 The base stations 2a-2c are all connected to other parts of

t he network through a base site controller 6 and nobi |l e swi tching
centre 7. The individual base_sjations 2a, 2b, 2c may be co-
| ocated, for instance to cover different sectors of a cell, 15 and the base
siste controller 6 may al so be co-located with them The neasuri ng

equi pment  4asonfdki fitng %dnidbltllaeume @Usnd th.@@é%a?ééltéﬁﬁ&?e 2d), 2%; aed
the nobil e un| if the base

n ed parti cul ar
stations ar @aaﬁ s'é‘rgeﬁ‘faasunﬁgt 8§?$883Pﬁe4$a#%t4£'r é‘é%lf\%'dmf’%ﬁpé'&ﬁﬁ
devi ce may h:éerG;u:thiftEyemf respertive beapertiinksy , 3ay08B) n3apbdkie 1In

net wor ks C f ti I e S, built ariety
of manuf acturers %?t %ﬁbiﬁ%% S%HQFE%&S io&? gnggsﬁreeanen ]r'ﬁ?&i':é 32’?&1?% e
propertied ta@%hebb%#%wlthchhasmbbﬁ-ler ngd tr et ecurrdBERy |, ia/ bperatiioned
pover |evel and Jddryidie tHEMRidN e foQ:he%t%CBaQ'%' Etat:.ons 22, é@

process control unit 517s | ocated in the base site control
in comuni cRAtGREHal, candidate hase siaidensnmier Gﬁﬂ‘t’@%éﬁlﬂéo"!iliifeorfe@bssary

signalling implidrg At 1 obsm IhsdasE£Eidh kS SRd Bbspsetidd 1Rkehaal so
carry the 3Q telecq nicatiqns traffi.c faor chthe}lJ ks have been Set

up. The prod&s&*SMToICHRIT S Y RAFERS (Hra Fr R {Te Wt slaa, 4b,
4c, 4d t0take neaSheerhases mfatioks peafadcnmayee allegoBEB,ctGGJ . td e6theed

' d
e 1oV Susr lof thfe WEREA" iopar™ %%??hétlssﬁt BrEE B oeas,

A246 19 mobile sw:.tch:.ng centre 7. It will be
noted that data cophgctigdiRy duait vk &t i t at},0 | JLravel
by way of one of the basel stations 2%{:2!@1})%\5/?% tte?eﬁbaéle’ 3 tﬂ(’)én 5% does

not processlocatigls £ instanradp MAvernsticiferent seckortesf sonetdl
unit 5 5| agat Qihé bdde Hose §bh€r61).’0é£‘03| ﬁl'éty6 als¥& éé—i@é‘été? nghr ect

| ogical |ink. 8d en _neasyrenent  unit process contr unit 5,
’ s

as wel | as It8§f“0al nREEYT1IEH, eﬁBipmeBEt ﬁéen“heaéﬁr efi@ninykhesvagious 4c
and processbaeet sdatimds 2a,5.28he2baasdsthei aobihel ttﬁﬁJﬁ‘ la|z$ébdieﬂéi§ Hata

col I ected aEhLOSEHS b?ﬁ&réléﬁi%l%bl:? Yen& Sa.l‘érees mti%q'x'st are at Jhgfgégggss
sites) so the raw data received from each device may be
20 different in form. In particular, modern mobile networks
must be capable of supporting mobile units built by a variety
of manufacturers. Although the methods of measurement may
differ, the properties to be measured, such as bit error rate
(BER), C/I, received power level, or bit rate are similar for
25 each unit.

The process control unit 5 is located in the base site
controller 6, and is in communication with each of the
measurement units 4a-44. The necessary signalling is carried
over the bearer links 3a, 3b, 3¢, 34, which also carry the

30 telecommunications traffic for which the links have been set
up. The process control unit 5 instructs the measurement
units 4a, 4b, 4c, 44 to take measurements of link performance
eg BER, C/I, received power level or bit rate. These units
may collect data continuously, or may only do so in response

35 to a signal from the process controller, 5.
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‘control unit 5 is connected to an application function Cerr] e. g. a
handover control function in nobile switching centre 7 or base site
controller 6, which provides the application function with data. 15

The measurenent units 4a, 4b, 4c, 4d can de-configured to make different
measurenents according to instructions recei ved fromthe processing unit
5 Such changes nmay be made dynam cally e. .q. dependi ng.,on prevailing
conditions, for ng‘éﬁb}eb? h%°t'?%eﬂb’ft sdrad??alc@%tﬁ"t\ﬁﬂ &Y spikadd B khe
c?rri,ﬁd 20 hmﬂﬁu@ beaaml;(onon iﬁiIBSIﬁl:?i?lt ;)3pr@a?i |bﬂE oNdoEi dre ﬁase

el sewhere in.the netwark, .e.g9. ti 0 a of wegk. The

par anet er tgtﬁglﬁgﬁkﬁﬁﬁd ( 9%%Wﬁﬁjfﬁﬁ%wb§%%i%?gt1°?7$¥ $@g§)negnp58cess

sel ect ed depddgadataninhenyypaycbusippsdes itwoncltoi progebe cantired tpithe
bearer (eg %n@dgﬁggéhﬂhtEPe %55@'%@%“ﬂuoﬁﬁcfff§fss.et ere ig thus”§ the
measur enent process _control unit 5 is |ocate In the base site

control | er GiresdsutegiéAplcoltinktidh bekween measuperentmunil 44 | anda

level in theroRlsel katrassidie s, asWidit 48 NiJgStdD 118k 982SEbNIgROVET
in the base_stations 30 2a-2c thepselyes. . By |locating the process control

unit 5 at PekvesT,MPasyreEeat, UPhES ¢dta Hom 4(5’9%'8?’ ce88 SRRtEeLcEPil at
this | evel, 5t hertnay baatlcittekildre 2bmitdelf igpnaddéndy daa colhedtéa ather

parts of, 4 h et ) , Rurt herpore ere.. f e | e t he
base si]tc;e gggco%'\%%l f%?t%oflnczlbuayei @%???‘Eﬁgﬁfl pr‘g{i"etss%‘g tgﬂ}r%em:???sﬁhi ch
of the thregobiselsuaitohsifaodmeanted ke shrapgbitati gnafuncas ¥y e. g.

doci si on bl B8 ae CA (YR Eah Peeies T, A SRRSO Toer

deci sion ma unit (typica I'ng ce

7) det er mi nPA§SwhBLKer mamd@: i6 t ¥higthe proyides. thendepplicahien
handover isfhgbween At Feala ons 5 handl ed by the sane base site
controller the nobil-e swtching centre 7 may not need to be involved at
al l . 15 TheTH® e T PR eRi Wit 48a- AP/ pdcs oifsCRRePR oFPREIFBRED  of

bearer |inktguahaky idiffFerRintonmessthbemeftsOrdoccordiig to eims Preetisgsed
only have linted functionality. Itssslgnction #8 negd Rnl be to rmni{)or a
particul ar PRISEIER ﬁ:ﬁﬂl“ 2%69 réﬁ%?? FedBdFement s°B6 tﬁéaﬁg&%r’?ﬁén e
process conmepde dynambcally e.g. defdendipey an prevhilliagsyehéditobdnkj gfioe 1
wi Il nOWbeexample the type of signal e.g. voice or data being carried
20 by the bearer, or in response to prevailing conditions
elsewhere in the network, e.g. time of day/day of week.

‘The parameter to be measured (e.g bit error ratio,
C/I, RSSI) can be selected dependant on the type of signal
which is to be carried by the bearer (eg analogue/digital,

25 different bit rates, etec).

As the measurement process control unit 5 is located
in the base site controller 6, measurement collection control
is performed at as low a level in the network as possible,
whilst minimising the processing power in the base stations

30 2a-2c¢ themselves. By locating the process control unit 5 at
a localised level, the data can be compressed and selected at
this level, thereby reducing the amount of signalling from
and to other parts of the network.

Furthermore where, for example, the base site

35 controller 6 includes sufficient processing to identify which
of the three base stations 2a-2c has the strongest signal
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; fufther described with reference to Figure 2 which il lustrates the

systemin functional ternms. |In particular 15 nmeasurenent functionality
Blerr] corresponds to neasuring eqw_prgent 4a- 4d, processor function
Alerr] corresponds to pr ocess controll'er 5, and the application function
Clerr] corresponds to t he handover functlon in BSC 6 and/ or MSC 7.

Processor %ﬁ.ltﬂasmsﬂgfgemll@e' €S, ofif 'Jch&étfsee ZQeFf:QéJé@dztan‘he

instruct and recelve nmo pr 0cessi ng e 11, an_exf er nal
i nterface néggigion T“ﬁ&f-ﬂactu%ﬂ WYE%@H' Yrm%lBFét&@ |%n nt%ﬁre%? ile

comuni cat i Qawchhnbheentraeaﬁt&a@mmifwe&nmﬁ tay haBioielr is tdhtske
nodul e recejves urerre dat romt he, neqsur enent 1_,f unctional |%g/
Blerr], andP28CPs coﬁﬁ%@ﬁ'ﬁed ¥ e?%cg‘@ﬂdsoé’ed:ath st s OPR&y THRE PP and

convert tshenanaleaabgtwn@lasrainé (GEEC siteOobnemen.;;r theahsbile swiethisg

signals from t p?gg‘gg %xﬁ)% gggal % agqv%gg a,fllt heminto instruction

signal s recSSﬁl sab Pvi-g rreasurl ng Unictionalities Blerr].
The instruct and rEeeimenidoeki g wuwm daf-ddcpeufiarme| themoldection

dedi cat ed t8fabearreei§pffﬁkv uARARY of m&mm 'léﬂ@tﬁewbﬁﬁ 'Tth s

connected, and which is configure to e conpatl
functi onal efBkBRERtoReeRoRkEhaKe Lind ted &npe ﬁﬁ&&llétlfe It?e%\mféboqlor

each nmeagur f8BAt oAl Clhé ORR Imdnd tRlxear baﬁmcm a@:0ph§51 katal ek &ndOrepdrt
software. Different un tiopal elenents % % cid n cqjmmn
f BPaP HEBRRTCES % eggﬁ measuEeHent r°°ess don unit

har dwar e,
-7- nmeasur ereing upeta’diaeﬂdofstpel sy tem tof N"Fhyupeodesill now be

controller ' ti [.Mi S§ O e ecgj .
functionali ?‘ﬁyghggd | € |°(r¥lt\i*1ee% %lc%ﬂgs (E::%%tte% %ﬁ% %%asﬂ'%sre tzr an"gf:é?ré in
turn bet weeiqllhetsaaaeartueprsmsé@m rigp ofummoﬁabrbeemsi ng Im@axrtiquia t he

for mat nequbigeubinble MRS L LY US| 0o REE) pdnas Thiky T GUNdERLEGE

i nstruct an recel ve nod be COI'] In each tine
the messagee®@dipuent 4apddq Wq%wmﬁqmmeﬂn aBOFERERONAE R | RFRISES

Blerr]. Thecéftpbller" 8| eaRAt th8UaHD maétbenuadﬁeﬁieﬁdct SR AEEnEE Ve o
function or 10 cogbngatlon of _funcf the |nstrulct and recei ve

modul e can $e%i nphe ﬁf‘gaveﬁngueﬁﬁ%‘pbﬁdﬁﬁgl9 eRa/ gy 85Cal’
realisation of thesiecssyvs, aAhodidsesthrdeundduled), basbyidbystrate@ansn
W th paﬁtos ﬁi‘é‘&%g % naorg instruct and receive module 10, a processing
module 11, and an external interface module 12. Instruct and
receive module 10 is in direct communication with the
measurement functionality B! This module receives
measurement data from the measurement functionality B!, and
25 is configured to recognise data streams as they come in.and
convert them into a standard format. Conversely, it also
receives signals from the processing module 11 and converts
them into instruction signals recognisable by the individual
measuring functionalities B!. The instruct and receive module
30 10 has a functional element which is dedicated to a
respective measurement functionality to which it is
connected, and which is configured to be compatible with it.
The functional elements of the instruct and receive module 10
required for each measurement functionality B! may be co-
35 located, e.qg. in software. Different functional elements may
be embodied in common hardware, for instance if each
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* The processing nodul e 11 handl es control signals from 15 the external

I nterface nodule 12 (to be discussed bel ow), and al so processes
neasurenent paranmeters received in a standardi sed fornmat fromthe
i nstruct and receive nodul e 10. The-p?ocessi ng nodul e 11 controls,

t hrough instruct and recei ve nodul e 10, the neasurenent function

B[-err and al so 20 perfor any control actjons required. In response to
a[ ]requestm?a(ﬁu"é%f?é)lmf r o\ﬁ‘ir‘rfﬁe %?pr‘?ca’t? onPehledceiBedt¥rR eb¥er PEOCESS

i nterface nubfitrd et h® psHagstime mebqueLo‘tﬂ, SgHelsi Rt ruct NGhaUelcen vied

h t t .0 | ect data fro the | Vi uaI

easur ement TORAH SRERREY "8HHe8L 89, % SHY, CPrarest; sontsiiLatod bheth

i nstruct an(tnaat%lla/@ inndutre hé‘ﬂ'vaen ttihe fmtharéq@m@slsﬁﬁgheof the t
t e e a

The | net rucPrasuame iodite 11°afR°EHEHEME, T ILCEHY HECThEgR 2208 0.

processi ng ffoWaRiy that TMII@Q‘{%%r%@m@'W nand | seceiper modud e '

formatting andAQy B¥ RINMIAGRTEIH S4th 2ime it 263 RhE ﬁaséﬁ%a%ﬁ%%r a
given tine Re tical function of one_or no e

0
paraneters - rqﬁggé’l %Ea *’F@ﬂ’ﬁ”t&‘éa WrRBANE fyactdenaditind a [Fhe tegmar
exanpl e, the epmmass'ormﬁtermilusrrmp GdREE ddde to @g@h:atﬁﬁr QELQE Fﬁn%&@&a&w ed
by th It SO Wi
ond dat S pSSHEEHATHI CAPRs Y o B SRIGE: Frig, b Cpuon it “Ehosive
- 8- r mqasﬂexshaeccararhe ristpkementsidynadnd ocoheedponidi gl ppphécphiyscal
Cerr], rélad 150 184 gﬁ:ﬂ:‘he' LRI 1%1061911%' ng.fxrdh%ﬁﬁ.(égmchhy v p &hgny
base station 4b havi ng rongest $ he
absol ute vafMg@asef "{J-Wé’l RapfE sharedhoar 9’!91% via 5 the external i nt erface

nmodul e 12 to the appki ﬁﬁbb@gsgigrﬁl]:dule 11 handlé@%@ﬁ‘&f&f?:.bﬁ&f%ffESﬁlz

ds d I a I catlon
(S:grs]eS 1?1t hih ggﬁiernﬁdéf%?ﬁfﬁﬁﬁ’Bﬂdﬂﬂ?s gp‘d}q &% Péscuserd bpiowle ARfwor k

control allsRCt | pro¢esPeaSi hle&sh&émb&l&dowﬁrameteiéw i:uaetlvea i gﬁegf ?10
ndar orm

tsgn?ﬁstSIrgtr:]?Lt%ﬁe prgggse?%&%%u:fg‘t %rl %eég%gruct §f‘nge°8?'V§t’BBg§?'§néPs or
a request f8hedaprocessbagumerduite 11 feostrobs, Blthrdughihénseirwertk andtr ol
function O 26ebideSnd@GelVes, tndlahabuddwelt "RIUELSR S VIHd Ofso
Blerr] bzy performg ariigcggntrol actions required. In response to a
request for data from the application C! received via external
interface module 12, the processing module 11 sends an
instruction to the instruct and receive module 10 to collect
data from the individual measurement function B!l These
25 instructions are translated by the instruct and receive
module 10 into the format required by the measurement
functions B!. The measurements having been received back at
the instruct and receive module 10, and translated back into
the common processing format by that module, the processing
30 module 11 performs formatting and/or other processes such as
for example an average over a given time period or a
mathematical function of one or more of the parameters
received from the measurement functions BL. Aas a particular
example, the processor A! may compare the signal strengths
35 measured by the measurement functionality B! associated with
(three) candidate base stations (4a-4c) from which data was
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15 unit Alerr]. The neasurenments nmay be made for a continuous
peri od, or a single instantaneous neasurenent may be required. The
instructions to be sent fromthe application Clerr] to the process
control function Alerr] will obviously differ in these two cases. 20

Simlarly, if the result required is, for exanple, atim; averagg Lhen
t e process control dule 11 prOV|des processi ng and storage, an e
ti rrepaver agPFIRIK ‘ﬂoénd refuzRshit 1Pt FQ kbenbasdP¥RERPRbL¢RBion Cl

appl i cat | on weerthe extpmmdll&fﬁddnﬁace lﬁ't hgseéﬁlgr Q:tmb ]Emt ﬁ;theoﬁr QERSS
control e ncl u uncti qna a_dat uffer.to store

dat a whi I e ﬁigsse tsljt#écig\?ergges ‘ﬁ%?ldsrh t%‘trgpgeﬁgﬁ n§+9nata culth e(’fa‘

The net wor k exampleyl tthe rebsoldite e«aé.r\tesd@ g sh.gnalsvmamehmtasdn:ﬁ)bﬁltafe
units, eagh ﬂﬁfaé:"% t n rgplisation.
The rreasﬁ%erregint hac}iodén(:fsl?g.rP unct on XK err]ufgrié)‘\slmtgxéé1 %pﬁgi/éé?;% I"l'i gent |y
i nterfaci ng these Thep@gharaydntinsen wi e hsendsndais I«Sirmmlg%rrbqt and

neasur ement fromppthéat applLbetibn PEe- processi ihd s fgdd orged ha PB%er
processi ng function A ethg and the results of the proceSS|

measur enent SHSF PRSP IPRRIAA LR Fcat"lsontbfer’!ﬁ twark h&Pntr°1
handover daurmt:in:m regpoheiblade€or hih@seers he n‘h}éSIﬂ.&ictlﬁ4§£8elf

- 9- 6 eql fi h r esn tloall er is, ocatfed in
the base st%te:n?%s gfg’g;l%hgu%ua elstyxg?rgg fté%c m?él']éle YBeart® Binks
3a-3c is redfrendard form, tdohiensteasel etrtes\tpmlessﬁ.ncjmodube thytbeseadd
for other o rtlg%n er F u

required fo?bf%gjl t%%sor?l gjﬁ st\éat Dgt FC%F ﬁg:ﬁpk&: {i‘é@a ES”EF%;EE@E{. gf iC
pl anning, Bumctigns &'e. TheTRstwexkeepatrol ﬁm@-@@e Cizalsocuar:eguaed to
respond to ala&l&a|f'§:'6nf YR ML as urdehtd BN drin B B#rf\‘%?sofl he process

D fferent_neas eqent functions B[err] nay be capable maki hg

di fferemd m¥ & dnents.  Such differences are handl ed by the instruct
and receive rmdul eThé ﬁéaéheﬁﬁéﬁﬁesﬁ?flgbuﬂﬂ&de f&x&eir&ohilﬂlﬁﬁtéﬁé f;@erngV' de
a conmon dat t andar.d f.or_ .t use o t he net wor I ca |on

I'n one vari & |% Bighs & rﬁ%’g‘i%ﬂust A3 ARG may B required. ““rhe

instructions to be sent from the application C! to the process

control function Al will obviously differ in these two cases.
20 similarly, if the result required is, for example, a time
average, then the process control module 11 provides
processing and storage and the time averaged result is
transmitted to the measurement control application C!
periodically. In these circumstances the process control
25 module 11 includes, functionally, a data buffer to store the
data while these time averages, trends, etc. are being
calculated.
The network may include many different designs of
switches and mobile units, each with its own measurement
30 functions and physical realisation. The measurement control
function A! provides a way of intelligently interfacing these
measurement systems with one network management measurement
application cl Preéprocessing is performed in the processing
function A!, and the results of the processing of the
35 measurement data passed to the handover application C! so that
handover decisions can be made. Where the physical
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‘ measur enent functi ons Bl[err] have very limted functionality. They

operate constantly, nonitoring a property of the system On a request

fromthe process control function Alerr] the current val ue of the data
is reported back to the process control- 20 function Alerr]. The decision
as to which data is passed on to the application CJerr] is taken by the

process control Alerr] actin I n response tQ instructihbons fromthe,
appl i cati on¥eeféppfion of thd PEPGRFEL NS, Elgngﬁgoilaiﬂ-ng IA(I)V\}ihL??gLeH in

il lustratinghthBase @aatibnewal-2ci RheplAmmbiitishi of tdeet e ndaxcitedt bpf the
Figures 1 Zgﬁand 2 exanple .t he high-level application (CJerr]) is

Jdn this

a handov8P2ESHt MI“?‘S ga'3° 5 uﬁ?géage formats are available to the
ext er nal appl i céhe onedFwrenent cantrol "Aunhiran magyudst useg0for otherhi s
message | r r c Ol Ind Lo nfXst | p
interfacesslgagﬁgg Tgsqﬁéerp?é@g‘g%{?yi'ngyg éxgﬁié]_- %ﬁgupar arrrlte%iéeﬁhéés}?1 to be
measured (i Aeanisedaséorhefaulyi monit@rime,i oskeijstical analysife for .
al gorithm t e,pg,a8PPkhad i@ W%a%wn&mr)tsm_qutibﬁ, 3%#ALGA priyi dexeeraxer age
val ue of the paraneter, and the _  change in that val ue;  or ALGBf' éorow de

averaged val® egfacke 12 pp§gcegfigured” to respond to signals from any g .

nmeasured pagasht abplieatidnipeaefodimgps bel ow 50% ori gi nal val ue),

- reporting metho =regul ar _reports. at. interval r.a al ye
i ndi catilr?g a requgg{ggérﬁggvfnagsggﬁggﬁsng ne 1\ﬁr?gns%lhg‘a§| %@Ti?%%%v%’ges a
result), making diffelrenti meaburesentaeasfnehedi ffepencesi araphandhpde

Tl ME) . ! e r e ' Sgaifrom
( ) Fi( Zhe %nsy%?g'ﬂt gna f&?ﬁg@ﬁaﬁéaule 10 of 21:1%3 nﬁf@f@@sf’ﬁ? gait

the external “interface . dover contr %err and Contai ns
result parafetiar o¥derm to pxowideaceumer &2tRrstandardt ferpkhecusengt

bl ock in thgnbohBeworkSRPpifica¢ibn.t he request nmessage. The response
nmessage i s sent -at intervals, depending upon t contents of _the rgfuest

15 messdge. In opey¥aription sPfat sth%mﬁgaf’a?n’t:hé:h&mb’&‘?ﬂh?u

measurement functions B! have very limited functionality.
They operate constantly, monitoring a property of the system.
On a request from the process control function A! the current
value of the data is reported back to the process control
20 function Al. The decision as to which data is passed on to
the application C! is taken by the process control al acting
in response to instructions from the applications Cl.
Figures 5, 6 and 7 are flow charts illustrating the
data flows taking place within the embodiment of Figures 1
25 and 2. In this example the high-level application (C!) is a
handover control.
Two message formats are available to the external
application C!:
1) "Measure request".
30 This message is passed from the handover control c! to
the external interface 12 and has fields specifying:
- the parameter(s) to be measured (in this case the
bit error ratio BER),
- the algorithm to be applied to measurements (either
35 ALGA: provide an average value of the parameter and the
change in that value; or ALGB: provide averaged value of the
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“figures 1 and 2 for measurenent reporting at regul ar I nterval s when the
renot e neasurenment functionality only sends out neasurenents when
request ed. The process 20 controller nust therefore respond to a
singl e request from t he handover control C[err] for periodic data, by
Sﬁndi ng periodic requests for data to the measurement functionality 4

The control yaRR [ t Qi o]
application, se#é'(s\éaa %ﬁﬁ%n‘f’hggqgggﬁlﬁ%gg%lﬁ% g@ﬁf ?%Q Bkéglkifl?(])'r
Rat e (BER) ¥81lyeneasured. A gorithmA is to be used, in which regular

reports are to be Se&bpbrr&ﬁlh@h@ethdaf qméwllrm&@péﬁt@taélﬂﬁté%sum S
of TI ME bet ween a:g Q g{ﬂc‘)cesm n%g %0 I's i nformed about at
processes i P*h&s ft‘blrﬁgeY? P HPILPRRT PRy Bs TRy hq AL 45t 2r ReFPOnSe

i nt er f aces netiene th2 alkyoyirtme Yriovd deedwé er:erhJIm)E;n operates the required
algorithm starts to.gat eent nf Qr.mat i on_and, eady. sends
the preprocessed inf ogga'?'ﬁonn%%%% Y @f&?%re"{%t e&?%?rh%ﬁ *ﬁhﬁ??{aﬁ’é %k

whi ch in tulBFIMElds informati on 104a to the requesting control

application Cferr]. 35 Wien the processing nmodule 11 requires information
from measurenent functionality 4 it issues a REPORT primtive 105, '

A24619 2) ~Measyreke8RARRE i nf or mati on about what is required to
be ﬂ!ﬂﬁsured TRié hRes H846 USAs 988 FLERI ¥Be NOREELNallintedPEce 12 to

i nstruct an el ve rmdul e 10 ng ends a report request nessage 106
0 8 Tormt € e GRUTSH aﬁ? SRR erilo RATUMRHRTS from

functional i t;le4meanurbmentaabgbh£thnrmtthm Iﬂrdusslngveﬂbcﬁ:l il ﬁhasféhﬁ

measur ement al;i t [ :
nmeasuri ng OH?H@EEEQH ﬁtehflé & %?nl ng eéga?? n%&&' a\:{egl%?qsr? d“qﬁ?esp%?% is
response rresgageatoiznt@nvaée eﬁppendlngf UPhnstheseag’eehys tbf thetreghestd

recei ve 1pdybgsAlde. the 10 nodul e issues a RESP primtive 108 to the

processi ng nodul € 11 car ng the neasured paraneter irn a standard
format. The prieFeEe ng rﬁvﬁw%tliim%sﬁé@ fufge hef ridpor gmbgqcmgm: Of

-primtives figui@ba etcanfli C) arerr opdRNELEnd QL | nré’péi:f‘iﬁ? é‘@nr‘fég
107a, 108a), _[The ocessi ng dule 11 then perforns Al thm 15 A" on the
data and aftBFeFY sTI‘%EerP'lafrg“él a:ﬁ%‘é?it%emsé‘reme%a§HPEFé§BaHtm tPRAEY 103a

to the exteseadsi noetf asmamttdnents hthedhereghiosal. i nt erface prskbss 12
ret urns(zl_landéﬁéylﬁfegfs musmt.h@hgggfgégnxeenépgngceossatsoa.rtxge al}_g | Iecsait:lgxr']om
the handover control C! for periodic data, by sending periodic
requests for data to the measurement functionality 4.

The control application C!, in this case the handover
control application, sends a measurement request 101 asking

25 for the Bit Error Rate (BER) to be measured. Algorithm A is

to be used, in which regular reports are to be sent from the
processing module 11 at time intervals of TIME between

messages. The processing module is informed about what

processes it has to perform by primitives 102 from the

30 external interface module 12. The processing module 11 then
operates the required algorithm, starts to gather measurement
information and when ready sends the preprocessed information

103a back to the external interface 12 which in turn sends
information 104a to the requesting control application cCl

35 When the processing module 11 requires information from
measurement functionality 4 it issues a REPORT primitive 105,
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“Control in this case) in a standard format (in this case BER 20 and the
change in BER (CBER)). The processing nodule 11 conti nues perform ng

t he nmeasurenment process 105b/c, 106b/c, 107b/c, 108b/c, 103b until
i nstructed otherw se by recei pt of a &i mtive 110 relating to a bl ank
Measure request 109 received by the external interface nodule 12. 25

Figure 6 ill a ; e 4 0d] for .the eneration of a
measur enent 1%%*8%%%5%& th#eéﬁnrgaétgﬁh edéﬂg&%ar‘%ﬁ‘e eJrscﬁg%b‘éé: 1:fu‘ﬁ%%eThi s
woul d be usdfesisuxest, etenpthe instryebviatel arecegyer moduhetitl.e a The

handover proGAssruds 4 reddvd | hcdursal®) e
functionality 4 ouhl y. 30 s%ends out rre‘?isuremﬁégﬁmiﬁ@%qﬁgﬁgﬁ‘?&?éu%t

illustrates age 06 i@ feruakchRAt Wik thokaqagnisedhdybshengempte
supply 5 appldsantdmentprivnrad Ry 4f UnThi BNEd | das v Hosad (hienenk
requirenents, . Th% handover contr%l a;%pl I cation Cl sends nessage
201 35 whi clVSEkSHBLG 1RF RS MPRT USRIRATt FURa] 1@@?@ folfeassumedspred,

and Al gorit foe Brily benised ' BEFUl, amenspaing sheynBER aAd4€hdfl returning
- 12 - : I sen essing. no , as indicated
by the abser%é::a?(g‘#J etdﬁgtlt%%%grn aﬁe%%g,&?@éé‘ﬁ)gﬂé) T'?l%sspg%%ecs@l?ﬁg ﬁﬁdﬁ?geiﬁci s
inforned ab®ft thHa mesgageebyethet inasrugtpamfonmadel v imodulesi@p2theom
the 5 exd el i¥haae JOBEE dha mikied’ LF$SSh “th‘s)ﬁgléﬁ%%%iweﬂoaule

operates the reg%{iz‘_red algorithm “starts to gather ne -
i nf or mat i on dn& érﬁnseggy TERABNreAPIFUMRERE S @ SHRRGRmd dermat. 20Bhe204

back to the progessting meanleol 1 s idaifudither YePort rebll8stPhLERFELI PEs
nodule 11 HBQUILES nd rﬁormatl on féo‘? %0 geasurema,nt functTonal i tg 3 it
i ssues REPORP %rﬁﬁ‘i i{Rkch gEe respopded $es5hn FosdmidAr MIRBRE | ALOPARt i on
about what i197a, 108gUir THetprdsesehsg mesfulle tiheheRSperEbragdal §6£1 ¥Bm
nodul e 0..1n Sp , i ruct, and lye nmodul e 10 the
sends Relpsor% r%tl(ﬁuegstfesngggggeésﬁog?%%GGa?i’&%Géﬁ@gG afn egl%? r Iglsha?
will be rectgreyreresn Rrimifdve riddaurtendite extfermal cmtétfadle moduléi s
case the foppat phkl cReedgahnN; i I gpl g4 h r nt
functional i tﬁ 4 1is © agsunedl?ge%gggﬁléga%]hé g? ES#?’%‘Q%%%U‘??%@%@EEER
and r et uFRPNgMERSUFeBeREr RYARSSMI tion BhReRPRLeapbor e Glestiapdover
Control in this case) in a standard format (in this case BER

20 and the change in BER (CBER)). The processing module 11
continues performing the measurement process 105b/c, 106b/c,
107b/c, 108b/c, 103b until instructed otherwise by receipt of
a primitive 110 relating to a blank Measure request 109
received by the external interface module 12.

25 Figure 6 illustrates the use of the embodiment for the
generation of a measurement report only when the measured
parameter changes by 50%. This would be useful, for exampie,
to provide a trigger to initiate a handover process. As in
the first example the remote measurement functionality 4 only

30 sends out measurements when requested. This illustrates how
the same measurement functionality 4 can be made to supply .
application process control functionality c! having different
requirements.

The handover control application C! sends message 201

35 which asks for the Received Signal Level (RXLEV) to be
measured, and Algorithm B to be used. Regular reports are not
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‘éo i07, 107a, 107b, 107c. On receipt of these nessages by the I nstruct

and recei ve nodule 10, the nodule issues RESP , primtives 208, 208a,
208b, 208c, to the processing nodul e carrying the measured paranmeter in
a standard format. The processi ng m3dul"e 11 perforns the Al gorithm B

on the data and 25 when the value of the measured parameter has changed by
nmor e t han 50% t r qcessi duI 11 sends .,a Measureres rimti

203 to the SHEETY (15 419 RARk oM (he Prosassihesoariter o sPAICELRIL o
12 returns thwye tlmmbssemﬁetdn’é the R paeametenr ocess to the calli ng

appl i cati on (Handomgozgrseeggehg "mbifoCoPL) 4 4 d iR

this case e seen that andover con r([‘)l’ls
Clerr] havi rﬁoce%ﬁqs ed&nthagad@ cheAfOFRqUPY ePXAM tdvegur 2825 frem 6khecan

Zever t Rgil%igexﬂéltﬁ]f GI.Crﬁl:erf’&dé1 modl® 125aMrhe @5&%%@5%'19@ mdauflenatyi Q'ﬁ%‘n‘ L)r/e
7 i1l ustrat EPYGRFSR NS rﬁﬂé‘léﬁ%ﬂ}%ﬁ%tl%f Sta‘??é%lsiiﬂ gﬁﬁﬁ‘ﬁr F‘SﬂSPFPﬁ'&nt

when  the imfowmisrioneamliwhennteadyfsgiwds ﬁnfd mp&@msraalsnfemataoﬁxt
regul ar int I npari saon t F 5 ustra ow
di fferent ?o\éa Zzuor‘len%an?kfﬁﬂct%l?%ngleqt c,xg%r"gle ?E%Jd" Js?l’ib'pl y "eRE

sane appl i ca:theon processihgnctmmﬂw]le t y11 requ:.red\s |mﬂdmna1ﬂmdi mfntbm(igl
Fi gure I cata gqu
g SR e ¥t onal 3% £814 Whedlrild T§@19&t§dJ JiERs,

aski ng for t Be neasur e
wi th regul aRk9P@.r ep8Pks t 0Be. se‘P\@nt@mlt“me infoemation ntﬁhmlat awhtatnels

intervals ofready&éaetwe&bm The ﬁ@cfﬁ§tfﬁcﬁngﬂherééelve' ﬁohﬁi@r med
about what roces es it has to forms rimtives 102 fromt

external int é)rfac n5§8PenES: lns‘iﬁ‘b‘é"esé?‘ g TRE&d Ve Mmodwcsh b%eFEﬁé‘s
the requir ededdgorRépore, réguestr nedsadgsd heo6reavsLMendebNf aosrt i oA and

d inf K h ti
control £ I53Rs. tARE B4IT 0.5800up8ed R tha P iscupReLEPRY
modul e 11 r dymicitdonaifidiynadi on ¥n okhibe cemsssutheeormat uwtililornsd i ayaﬂa it

_issues a repapl e Iy[ g‘i‘?nrp?l%5ﬁnceﬂg@ £h89meQs LBEREHR! FRACRPRHLI AP 4 §5

required to be neasu
assumed to be only ‘on’ or toff’, measuring only BER and

returning it at a set interval in a Report response message

20 107, 107a, 107b, 107c. On receipt of these messages by the
instruct and receive module 10, the module issues RESP
primitives 208, 208a, 208b, 208¢, to the prdcessing module
carrying the measured parameter in a standard format. The
processing module 11 perfoi‘ms the Algorithm B on the data and

25 when the value of the measured parameter has changed by more
than 50% the processing module 11 sends a Measureresp
primitive 203 to the external interface module 12. The
external interface module 12 returns the results of the
measurement process to the calling application (Handover

30 Control in this case) in a standard format (in this case
RXLEV) 204, .

It will be seen that handover controls C! having
different measurement requirements (Figures 5 and 6), can
nevertheless interface with the same measurement

35 functionality 4.

A24619



« instruct and receive nodule 10. The instruct and receive nmodul e 10 then
sends a Report request nessage 306 in a fornat that will be

recognised by the renmpte neasurement functionality 4a. |In this case
the format will be again 25 relatively”™ s?‘?rpre in that the measurenent
functionality is assuned to be onIy on' or 'off', measuring only BER

ard returning i, at_a set,.interv Repaort_response sa 307,
307a to 307g (thi sﬁq‘gufﬁe dllflfle"}sgrrﬁagc ﬁﬁ%nuﬁ? s°‘£‘ égﬁaﬁﬂbg%q}%n af°Fn
Figure 5 anfleasuvement | [neporatieg hatwhizth di ffhes entrevestsar ermsnsurement

functionali Hﬂnét:.éﬁaig%yb%egﬁgdmtﬁ%s&re%%'}xtt%r @taxtegh 'i]ﬁ AT e ur n| ng the

measur ement “reque over control
data in the sanme fGemparisonoaith Fignre Gnwiddelplustrake hewsdigbfenent

the inst fleCheasu%aﬁeh%cem&ﬁwﬁﬂ%s t4)64 4708kt EpbS B8 %&%&Fﬁﬂr;{ nu&éve
35 308 to the roce55|n ule 11 carry t he nmeasured parameter in a

g
st andard foPPrﬁf-‘ applig %P&o%&c’?@sw&mcswn&é&ém
- 14 - per f ox4rEi i ReheAlegiodilnenk oFf Fhiguatet 8, able didrdovéfecdntdohas

I d ds Q3 3 t h
ntor face. nBRERACER OFncBEL Hadh ' KRariet. 100 AP 20z 1Rf AHE Treor
results of thenéa@mert&mtb@rmmre@, thelné RagooithmCant ndlthCeegllan a
standar § of OLEBL EEN £81 o agerfERer ?@6&@&1 inm%EBl%CBE‘B 1047
uIe ET conti s perfo

104b)). The processi ng ng the neasur errent
process unt#ptervalgsef fI¥g B?ﬁﬁﬁﬁps%e%?agééelEﬁe&rﬁcﬁﬂﬁgm@d‘ﬂﬁ 11

rel at:c ng gt OL R PFmedk iUt ewhadu gt o&é&é@CQ;tVeﬂaQy ttchepéﬂemal BY
PRGN AR S R T U I e S
used by thepraaééBﬂhgaﬁdduﬁéenYEtHEﬂUbﬁei@tes ﬂﬁﬁefétﬂlﬁeﬁﬁﬁﬁqwfimm& A,
et 21 | R AR SR A SR SRR o poAlhbs TSR e o
jseco_nd enbbhenpreprotessked infoemiatdon back ﬂmmhmIMHﬂﬁ.stdterhO\Aﬂ
e R
in 20 the fupénbe neétlworkeapbreasi nd nferaeitden (NoFeny Bhgi t imeasurement
applicati Onf@ncﬂ?enaig‘éﬁsﬁylé UG 2ArBaertpeeni HD6h1 998 contPMifs: an
external_interface nodule 51, processing mdul_ e
information about what is requ:.red to be measured, to the
instruct and receive module 10. The instruct and receive
module 10 then sends a Report request message 306 in a format
that will be recognised by the remote measurement
functionality 4a. In this case the format will be again
25 relatively simple in that the measurement functionality is
assumed to be only ’‘on’ or ’‘off’, measuring only BER and
returning it at a set interval in a Report response message
307, 307a to 307g (this is the difference between this
example and that in Figure 5 and serves to illustrate that
30 different measurement functionality 4, 4a can be used to
perform a task using the same measurement request 101 from
handover control C! and returning the data in the same format
104a, 104b). On receipt of the messages 307 by the instruct
and receive module 4a, the module issues a RESP primitive
35 308 to the processing module 11 carrying the measured
parameter in a standard format. The processing module
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'52, and instruct and receive nodul e 53. I n operation, processor
function A relays data, in 25 either direction, between NOFs B and
application C. The application may g a network service or service

el ement and the data nmay be, for exanple, control nessages going from
application C to NOF B, or neasurenment or status data going from NOFs B

to applicatiguyformd the Algd¥FiAaGeIon rt'ﬂégtéiia% (ﬁid RELeY Time' HIHE has

functi ons. I nstruct and Tecelve nodul e sends I nstruction data to, and
recei ves nedSifiRSftht 58248 12 oMeasnEeregpyi BEEM khYS0rif32a, opRBRt ity the

fun|C_t i otn_ el @meﬁxal Eiﬁiﬁéﬂ@ddcer ﬁﬁdﬂg:ff.@qgmgqih% 5|3t_tel1<:nigﬂ.t Qh{tﬁ‘i@%c‘@ moauhe
application se nodul es : are linked by the processi
Toaul o 52 WIS EBEREHHR o5 SLES and) ik PEFERAERPREL RAPOBErES hERS
appl i cat i Bn Hariduwer BontAEAU6AY in a standard format (in this case BERS -
I ndi vi dual i r [ r, r d necei v, fromthe
NOF B into ﬁat%ﬁ o?ﬁ%flgguilt ab%%f%%elég;’ a%%’?‘?éifi on~pr aPFBFRFELRY
Al t hough fi gWdal® Hals dead nuesy perioguningr thesmegsurefeagppirogesenuntil
sinplicity, e WereRiliélby Yrddeipt SPPAI 521 MPLSVENE £HCRANEEE BY

w th respective or, _conmon s by respective ‘or conmon processi ng
units, as w9 Be &K f PBAFUre HRAYRHY oWPRg KROGEVeSt | BY. the externp)

processi ngy uniterfaddianciiles il abneek! 858 APSuhgehéntOolr pYbdes 8, corrRN
e ace Qo sl ot 1y Wkt el 4 GES £ S, 201
modul e 52 cahatervblin be usedpdyderie yinktrheti rdmil f 2eeel oet AL SOL
operati ng f ' : N | n d erforns_the
cbnver i on GPRetiEd Hnchedtnent efB-RURIESSy MERIK ¢ STobE BEETRAR™
t he i ndi Vildualinsdmuctimg orthser mpdnle heteorverninatef BOF module’s

i nf or mat 4 Hn el r@ et it i%JI Yr gapplication platform C. 20
The instruct and receive (I R) nodul’'e 53 comuni cat es wi'th the NOFs B,

and may have dif f efBnt Hhet erferangd « embodi ment eneINOtheni tinventirnnet dor k.
- The | R nDdulc@mmedi catd@necklys tRa] WeRBwAN i HFi gibfe UP G BYUnbBEoRRPCEESMEY
nodul e 52 and.i nformati,on nessage fornats used by NOFs B
comprises a telecommunications network incorporating a
processor function A interconnecting functional elements in
20 the form of network operating functions (NOFs) B, with an
application C. The processor function A has three functional
modules: an external interface module 51, processing module
52, and instruct and réceive module 53.
In operation, processor function A relays data, in
25 either direction, between NOFs B and application C. The
application may be a network service or service element and
the data may be, for example, control messages going from
application C to NOF B, or measurement or status data going
from NOFs B to épplication C. |
30 Processor function A ©performs three functions.
Instruct and receive module 53 sends instruction data to, and
receives measurement data from, the individual network
operating function elements. External interface module 51
interfaces with the application C. These two modules 51, 53
35 are linked by the processing module 52 which, for example,
translates (a) instructions from the application C into the
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2-5 ' Instead of, or in addition to, the conversion or transl ati on

descri bed, the processing nodule 52 may al so perform addi ti onal
processi ng specified by application platformC. The NOFs B may take the
formof functionality associated wi th e network, e. g. enbedded

so%tmare, or they 30 may be discrete elenents, units or nodules e.g.

nohi toring 0 0 uncti_ons,. Simlarly,
t he appli catjl'%%{ssgﬁgéfo?%]sgg%igggaggg 8%0 i’or?‘%g‘l/ofrurf&)i gf?éﬁai trfce%ve%%ed
in the netwfkome thej NQF Bsaintee aofatd fisimator svidiabls Mownithe ed

in a stand- 39,8 08€18RPhLSEELLR &l atform A24619
- 16 - Figure 4 illustrates how the generalised system of

Figure 3 may be ma gty KEFHE? k3 ARaRi Reanurigllugiermted fortmi singdapl e
as a fixsd agpé&tion| Fod UBLhPDIDBL ty} Erere ﬁh?”%lésaAlplt?@aIfQ{r_e%ﬁE‘t
process control# unctional i net wor k operati

t d 5 - t
Puncttons. | FRRY heT 088 Y Addrdiinack et with FEBREeRyel By Slamol BgFe B
intelligent regpeckive erecemmonhprec&ssingeufibtt)ohsi widdpdeatsedd rfyont he

swi t chi ng t S} ' s carried over separate |inks (63,
64, 65). Futn%i%%#?@ggc‘??%%#gmg?ﬁ a"2" (e.g. A2, B2) 10 represents
el ements where al | IMupaccessiingy und ti Acokherexternal jintenfane module 51
network whi Qrsaidds sa tdémid 9 Nidddd ehce td)f td g i, 109l

l'i nks (69, 'C/Ig: 71). As can be seencefr_oc?n _iﬂgiﬁ'rdeéﬂl Igt@ﬁfediﬁ?odgesgﬁis
control fundth 3% ers { feh¢ o tARRYL G | REFEERER orfal i@ y s&in IRE

located at kvgidizhlé abloywmamasnogitat NpirbeeBsiwg knodHESs € 520088n ( Horifdrhd)
may be for ex | e servjce niyol pal nt ne Wor}é managemnent centres,
swi tches et @'.na&%%?ﬁfb‘f‘?%ﬂyaé’%gc%éet&rbtee R &0 thepgtwork operating
process corfurmtidnscB. onality is located in 20 specific nodes (72, 78)
funct Tonbt ity for She Brocessing Abi 53] beke gl A5Fe E0hEBs Lapaot
net wor k nod@&pplicatipmdafommatiiag datai inhodenf@rmévtt och wpekiffior ard the
appl i cati ong ofy yishfI0f Ndie S aaRA7RR! !ga&kg.@mgan?g? | SRk o | bA! o et
network nOdei%f(o%%taQ:rioé:nesisnt%ogt E‘.glrm su:'l.talro]feefor thé applicati 1

) pplication platform

c. '

20 The instruct and receive (IR) module 53 communicates
with the NOFs B, and may have different interfaces to
different_ NOF units in the network. The IR module 53
converts between primitives used by the processing module 52
and information message formats used by NOFs B.

25 ' Instead of, or in addition to, the conversion or
translation described, the processing module 52 may also
perform additional processing specified by application
platform C. The NOFs B may take the form of funétionality
associated with the network, e.g. embedded software, or they

30 may be discrete elements, units or modules e.g. monitoring
elements or network control functions.

Similarly, the applications platform C may be a
function or functionality embedded in the network, e.qg. in a
service control point or they may be embodied in a stand-

35 alone application platform.
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“(iii) the network operating functions Bl, B2 are | ocated at sw tching
network nodes 73 to 77 and are activated by the process control
functionality where needed in a real- 304§ ae dynanm c manner. These
functions are closely associ ated wi th the bearer network. (1v)

aispecific use of process control functionality Al in a particular
network node can begig@reonf r 011dsbLa¥es K how Ofied agbRerhlnsbaosydltet of

net wor k node ,75 where there is 35_.al so present .anot her, or, the s net wor k
oper ati ng fﬁﬁgﬁqﬁfg m§&4%39mapped to apﬁgiworkrhrc itecture, gﬂgynlﬁn_
B2 under thé&hdent eghmplleanas hex Fixedssnevwork! fuiloti dunkeitiypnal #£8rms

e e or e SRS O SR 9 LG eyndrbRREEegoag oo

5 Bl, B2 represent network operating functions. Functionality
scripted "1" e.g. Al, Bl represents an intelligent network
element where Service Control is separated from the switching
network and signalling is carried over separate links (63,
64, 65). Functionality scripted with a "2* (e.g. A2, B2)

10 represehts elements where all functionality is incorporated
in the switching network which carries the signalling
information to provide logical links (69, 70, 71). As can be
seen from Figure 4 both the process control functionality and
the network operating functionality can be located at

15 potentially any node in the network. These nodes (72 to 78)
may be for example service control points, network management
centres, switches etec. Important aspects to be noted are
that:

(i) process control functionality is located in

20 specific nodes (72, 78) throughout the network.

(ii) secondly, process control functionality for a
particular application is fixed in a particular network node,
eg process control Al in node 72, but for different
applications or uses of the same application can be located

25 in different network nodes (eg process control A2 in node
78).

(iii) the network operating functions Bl, B2 are
located at switching network nodes 73 to 77 and are activated
by the process control functionality where needed in a real-

30 time dynamic manner. These functions are closely associated
with the bearer network.

(iv) a specific use of process control functionality
Al in a particular network node can be to control a network
operating function Bl at a network node 75 where there is

35 also present another or the same network operating function
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CLAI M5 1. A communi cations system conprising a plurality of
measuring neans for neasuring properties. of the traffic 5 carried by the
comuni cati ons system and a data procéé&ind el ement for controlling

thp measuri ng nmeans and recei Vi ng data fromthe neasuring. neans,

wherein the gataqy0¢6eSkBEtrol &F %';r;;e\fheéczts é%rc{f}[%e%gﬁ'%hr%eil %ﬁhh%i%aﬂiy uct

t he neasurin neans to transmt e data processirg 10
el ement . A2. 2. A system according to claim1 in which the neasuring

means are confi gur ahle da®a"BRAYWEE iH (1L H e B PCELDERL HERE are similar
to those described with reference to the first embodiment and
5 shown in figures 5, 6, and 7.
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.fhe ‘control of the data processing elenent. 15 3. A system accordi ng
to claim 1 or 2 wherein the nmeasuring means are ar+anged-to--moAi-tor
the properties that they nmeasure contiguously, and store the data unti
comuanded by the data processing elenment to transm Hr,mu”m - A
system according to claim1, 2 or 3 wherein the ~ neas EIIH” 4”"' :
arranged to transmt data to the data CLAIM&essing el ement cover a (s e
peri od, the begi nning and end of which are cortrolleq by the dgt?
rocessing el enent, and 25 the data processing el enent is arranged to
Berforma L-conputtat FORMBRL EAEL 8B o S¥EEEMY eccOmPrising a physabity of
A System accorang o Lo 4 vhet oo L he fopoperea de MBS Uerattic  on
A system accordi.ng, t,0 claim erein,.the conputatio |
of ﬁ tren%.carrléh by é@esﬁgT%ﬂ?bﬁﬁg+a?ﬁgs¥ggeE{aFﬂa 2 ﬁﬁ%PePﬁ°Fﬁ§51&§ta
35 processimjam&mmnforscmntmqy&ing)thmpmeasﬂaiagnmzumadagdo&geeiﬁ?ﬁ@ig
19 nor syl pr . p ased on the
corpar i son, S3cE £ 48R ERETHESIRTEY sy W) OO DR G BERSRRS LIS
wher ei n the ehyamenh 18 arranged donAshpehivehy dasdurct nthei sbasheing
measuring Ny@snsdete Mtpensndbalseeditid | datal eaedaa@rraﬁ};agep%btmﬁgs%w n

the network. 9. A system according to claim?7 erel
neasurinbonﬁ%ﬁﬁqﬂ%wure t he signal quality across an air interface.
2. A system according to claim 1 in which the measuring

means are configurable to measure different properties under
the control of the data processing element.

15 _
3. A system according to claim 1 or 2 wherein the
measuring means are arranged to monitor the properties that
they measure continuously, and store the data until commanded
by the data processing element to transmit it.

20
4. A system according to claim 1, 2 or 3 wherein the
measuring means are arranged to transmit data to the data
processing element over a time period, the beginning and end
of which are controlled by the data processing element, and

25 the data processing element is arranged to perform a
computation on the data received.

5. A system according to claim 4 wherein the computation
is a time average.

30
6. A system according to claim 4 wherein the computation

is the calculation of a trend.

7. A system according to claim 4 wherein the data
35 processing element is arranged to compare data received from
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10 '10. A communi cations system accord| ng to any preced| ng claim having

at | east one nobile unit. A comrunl s stem
accordi ng to claim 10, including a ceI I U'ﬁ radi o Hﬂ ” ,12.
A conmmruni cations system according to any “pr ecedi ng c

| east one fixed network term nation point. : A met hod of
Measuring pronel {4 C@é"%@é&?@éoﬁﬁ Sltpa¥Shalkat Ba
met hod conpri si ntJ'IP ec%%éegge% 1j?zlfélona‘f: R%T?sng sel ect renot e Ir:'reans ?g
measuri ng sé&hec COPRABFR® properties and i nstructing the sel ected

measuri ng rreans to transmt the selected data to a data proce55| ng
el enent . thod agcording to clai m he roggrties
ore cont i nudsly 23 SYBAPROREHORRGPENEONERE PERERRL BBOPLALRoFhRERLR Che

transm ssj osystem islh. teledommuhbdabions ohéngmbﬂc dlmiwhikh wher m'eagulmng
process includes |n I n ur,dn S t S L 0
the pr ocessf"f‘f’ga e O\Jfé‘ﬁ'tnae %Jé?f%gi %&agﬁi é P%e%%%ré&%pelﬁ gt ] %%"5
per f or med orehehaedmark.-ecei ved over that period.

- 20 - 16. A et hod ‘according to claim15 wherein the conputation
is atinme average A net hod according to claim15 wherein the
conputation95 is 1.Ah§Y§§|e&J|a§ﬁ°5lq'i@|g & (digdm 7 whengin thephgaguring

accor di npo t ;e@indi Mels e rttid dilthdll QARES ty adrsdsdidns #i £0mEstsade of dat a

received fromnore than one measuring nmeans to provi de an output based
on the conparison. 10 19. A nmet hod according to any of clainms 13 to
18 wherein 10. theArrmmdmatamm f syatpar tacforliired etonmany cpreosding
system I& n{’remq;l cqgrg{r Slﬂ‘ciﬂqer qﬁ%_ie/ed signal quality at
predet er m ne& pol'nt’s Wit e system '

15 11. A communications system according to claim 10,

including a cellular radio system.

12. A communications system according to any preceding

claim including at least one fixed network termination point.
20

13. A method of measuring properties of a distributed

system at remote points in a system comprising a plurality of

measuring means at the points where the properties are to be

measured, the method comprising the steps of controlling the
25 measuring means and instructing the measuring means to

transmit data to a data processing element.

14, A method according to claim 13 wherein the properties
are continuously monitored and the measurement stored for
30 later transmission.

15, A method according to claim 13 wherein the process

includes instructing the measuring means to transmit data to

the processing unit over a period of time and a computation
35 is performed on the data received over that period.
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-15 20. A met hod according to claim19, the nethod conprising
measuring signal quality across an air interface. 21. A net hod
according to any of clainms 13 to 20 incl y@ ng 20 control ling the neasuring
means to neasure different properties in response to different control
signal s. 22. A nmet hod according to any of clainms 13 to 21, wherein
the distribued sy ﬁm;hbdl sdesraingbto ecYaih A 5 yhiearain’khe cBﬂputatAon

nmet hod accor,dj n wherein the nobile radio systemis a
cel lul ar rad1o QE@% gvg}%g%ﬂ A nmet hod according to any of clainms 13 to

23 wherein 30 the systemincludes at |east one fixed network term nation
poi nt. 17. Aziﬁkgthod according to claim 15 wherein the computation

5 is the calculation of a trend.

18. A method according to claim 15 wherein the process
includes a comparison of data received from more than one
measuring means to provide an output based on the comparison.
10 .
19. A method according to any of claims 13 to 18 wherein
the measuring means form part of a telecommunications system,
the method comprising measuring received signal quality at
predetermined points within the system.
15
20. A method éccording to claim 19, the metﬁod comprising
measuring signal quality across an air interface.

21. A method according to any of claims 13 to 20 including
20 controlling the measuring means to measure different
properties in response to different control signals.

22. A method according to any of claims 13 to 21, wherein
the distributed system includes a mobile radio system.

25
23. A method according to claim 22, wherein the mobile

radio system is a cellular radio system.

24. A method according to any of claims 13 to 23 wherein
30 the system includes at least one fixed network termination
point.
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