WO 01/ 43333 PCT/1B00/01718 1 MOBI LE EQU PVMENT BASED FI LTERI NG FOR PACKET
RADI O SERVI CE APPLI CATIONS FI ELD OF THE | NVENTI ON: Thi s _inv n rel ates
gener al WP @333 bi | e equi pnent, such 5 as radio tel ephoﬁ’é: @02(111!7 | ar

t el ephones and personal conmmunicators, also known gener aIIy as wreless
termnals and as nobile stations, and, pore particularly, to methods and
apparatus for providing packet data services for nobile equipnent. 10
BACKGRObE} 1 @FeddiomEVENIEIONT 1 MpdRE Fowl 122kes kabed eepmTBNARPALCBITONSyst ens ar e
evolving to provide high speed packet data services for users of nobile
equi pnent. One exanple is an ability to provide internet access to a user
of nobile equipment. A wireless system15 that is rapidly evolving in this
direction i SFngb”BE %. ¢ $iroBnTMNL i pl e Access (TDVW) system known as the
G obal  Syst € comuni cation (GSM, in particular enhanced
versi ons of GSM known as GSM+ and EGPRS (Enhanced GCeneral Packet Radio
gervi CSS) 20nAs Qﬁﬂebelaﬂpf@Ei@ééad;,erwrailrmotbambbtm%qieirpamém whem it s
esired to provide hig peed data commu ati [ el temis
the vari dus F‘édl%a%h? hrls‘ﬁsl 2’1 NS ipali’ rrren?‘l'ﬂs]?thtae?%?gr?gg%cu%%é dch é)?é?'adl ng
and noi se. If:ommohlplampesl,yaaeookm@ed fenera hky p&%s)@r&t%l@fs ttr?ééf\emzﬁé

i mpai rnents can resylt;ig iNe QGEUT reRCe Bk UPaEEeRt abE By Orto aRiteridsonabl e
transm ssi oniareceptl oh error rates. Mre particul arI for GPRS i.t has
been recent | yngreppsedtus herr PreK 1§aapi P?/C]ﬁ%%ﬁﬁt@rréﬁ LICRENEDY "PHe&n Bit
Error ProbaBilitwenBEP) and a coefficient of variation (cv) (BEP) , 30
should be indi'vidually filtered for a sequence of neasurenent data in the
ME before being reported on the CONFI RVATI ON COPY WO 01/ 43333

PCT/ | BOQ/©017 BRCKGROUND OF THE INVENTION:

Modern wireless telecommunications systems are evolving to
provide high speed packet data services for users of mobile
equipment. One example is an ability to provide internet
access to a user of mobile equipment. A wireless system
15 that is rapidly evolving in this direction is a Time
Division, Multiple Access (TDMA) system known as the Global
System for Mobile Communication (GSM), 1in particular
enhanced versions of GSM known as GSM+ and EGPRS (Enhanced

General Packet Radio Services).

20 As can be appreciated, an important consideration when it
is desired to provide high speed data communications in a
wireless system 1is the various radio path signal
impairments that can occur, such as fading and noise. If
not properly accounted for, the presence of these

25 impairments can result in the occurrence of unacceptable or

objectionable transmission/reception error rates.

More particularly, for EGPRS it has been recently proposed
that 1link quality measurements, namely a mean Bit Error
Probability (BEP) and a coefficient of variation (cv) (BEP),
30 should be individually filtered for a sequence of

measurement data in the ME before being reported on the

CONFIRMATION COPY



2 uplink to the wireless network (ETSI SNEQ Tdoc 1048/99: "EGPRS Link
Quality Control Measurenents and Filtering" Eri csson, 20 24 Se f}enber
1999, BHYQUAIB3 France.) In this docunent it was propo E a running
average 5 exponential filter that is characterized by its "forgettlng
factor” (or averaging period) being broadcast to all of the M in the
serving cell, the same as in the General Packet Radio Service (GPRS) . The
forgetting fastiik was phepesedltes be thoodkdcdsts usiMEL aTgre- @RE§YPAY Packet
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bel ow 20 th n order to counteract the filter
instability Rh@lcﬁ}mm@ﬁedGPBEget’fh@lgfqrag@ttérlﬂﬁaﬁcbpéﬁﬁ%@ﬁo@oﬁ@%%d Thi s

appr oach ”ﬁybé)e%f&%ﬂa{se@ utSQngaa Bgﬂehé@gngeéécm@ioa@mrﬁacbntlrmt hat it
is simlar to that found 8 25.v. section

(DerivatPon ehathahne! PR&HI wtyHﬁep@?’?)lla]Pﬁet hl%t%Wh%%h \Aﬁéﬁa%ﬁg ﬁurrber
of neasuremeppnt gdat achanhbe MBOCS)| essuldiabet heeli.| ter £esghbe, t hibis
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non- sta_b|I|t§‘/ roadcast” a paraneter on the
PBCCH, if available, otherwise on the BCCH which is used by the ME in the

serving cel | shgscGabeul gt ekhe,dd | bebpBREAMELer s idbcepabicnatton wifch the
amount of measure é/ MVE. Hovvever al | _ME,
Working Session on DGE #117 Tdoc 2E99-501:"EGPRS LQC
15 Measurements filtering™, Nokia, 18-22 October 1999, Austin
TX, USA, to replace the above-referenced forgetting factor
by one that follows the definition for GPRS. It was pointed
out that the filter proposed in the ETSI SMG2 Tdoc 1048/99
was not stable when the number of filtered data is below
20 the so-called filter length. In order to counteract the
filter instability the GPRS-based forgetting factor was

proposed to be used.

This approach may be referred to as a non-fixed cell-based
approach, in that it is similar to that found in GSM 05.08
25 v. 6.3.0, section 10.2.3.2 (Derivation of Channel Quality
Report). In this approach, when the number of measurement
data in the ME is 1less than the filter length, the
forgetting factor 1is progressively adjusted so as to
minimize the filter non-stability. It was also proposed to
30 broadcast a parameter on the PBCCH, if available, otherwise
on the BCCH, which is used by the ME in the serving cell to
calculate the filter parameter, in combination with the
amount of measurement data held by the ME. However, all ME
having a sufficient amount of measurement data (exceeding

35 the length of the filter) will use the same filter



having a sufficient amount of neasurenent data (exceeding 35 the | ength of
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par amet e 1 and 2 are taken fromthe ETSI SMx2 W ession on
EDCGE #11 Tdoc 2E99-501 docunent, and are graphs depicting weighting
coefficients using various proposed 5 foBgetting factors. For a | arge
forgetting factor (e.g., a=0.9) the neasurenent report nade by the ME is
dom nated byardsndtatmst few nmeasurenent data, whereas when using a small
forgetting factor the filtered results relate instead to a |large nunber of
past neasurenent data. By exanple, for 10 the case of a= the filtered
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It was noted in the ETSI SMG2 Working Session on EDGE #11
Tdoc 2E99-501 document that within one cell various MEs
15 might experience different channel conditions/fading
effects (slow fading, fast fading, etc.) As a result, the
viability of a filter with a cell-based forgetting factor
(fixed or non-fixed) was questioned. Although not
specifically addressed in this document, it was further
20 noted that it would be of interest to study further whether
a solution using a fixed cell-based forgetting factor (or
GPRS-like) could, optionally, be replaced by a more optimal

one.

In summary, currently deployed or proposed systems use a
25 fixed/non-fixed cell-based filter for each mobile equipment
(ME) in the serving cell. However, these solutions are less
than optimal for all of the MEs that may be present within
the cell. That is, they are at most a compromise, as it is
well known that different MEs within the same cell will
30 encounter different channel conditions and fading effects,
at least some of which can be directly linked to the
velocity of the MEs. As it is most improbable that all MEs
within a given serving cell will be moving with the same

velocity, any cell-based filter that makes such an



at | east sone of which can be directly linked to the velocity of the MEs.
As it i i.nprobable that all MEs wthin a given sefuyl w il be
novi ng v%\x(gﬁﬁ% ‘4'e3 same velocity, any cell-based filter thgé’(*@@?léuch an WO
01/ 43333 PCT/1B00/ 01718 4 assunption is bound to provide |ess than optim
results. OBJECTS AND ADVANTAGES OF THE ENVENTION: It is a first object and
advantage of this invention to provide an inproved filtering procedure

t hat over conessuhgti®nf dsefoiing andpobliédeptebsehan|eptimnal fIe3hkls obj ect
and advantage of this invention to provide a nobile equi pnent-based
filtering technique, as _opposed to a fixed or non-fixed cell-based
filtering t&BIECTSe ANDQADVANIAGES: QF, THE, INVENTION vant age of this
inventioE to provide a nobile equipnent-based filtering technique for use
in a packet ta radio.systemthat _takes, in consi.derat. . j ndi cation
of hom1interﬁ%réﬁ%éaeﬁbﬁgfeﬁgiﬁcgb§n hgd%gﬁﬁggeeéﬁfﬁﬁgﬁﬁ:Vgnéqgﬁg?ﬂa? such
as the speedrofoviBiet he hobrbeceqid prentng thaassnys ¢vipdi ageacadee Opti nal
filtering of mpasyienenhqdatackeboreithe filtered nmeasurenent data is
reported to the wirel'ess network. SUMMARY OF THE | NVENTI ON The foregoi ng
and ot her problens are overcone and the 20 objects of the invention are

reali tZ_ed by rAmt Hﬁ%d&!ﬂl&théﬁp?bgtegﬁf bAdagaoadange Mtghfﬁbnd‘irmmim ofothis
i nvention. nmet.hod is disclosed. for operating. a nmohi equi pnent in
a wirel ess néthiori® t%é“?%eﬁ%heoae%%wrﬁedl%{)%apssedofpj(%erl ézren%anﬁlﬁ I p%gg)rret er
that is indi caidosedcof ta si grfdlxe25 qualnary- Biepet | erdédbbyedhef Mt esiieh as by
det erm ni ng Qeﬁﬂ%ya%éﬁ the ME; (B) calculating in the ME an indication of
link quality, the calculation enploying a filtering operation having a
filter length that is a function of the

10 It is another object and advantage of this invention to

provide a mobile equipment-based filtering technique for
use in a packet data radio system that takes into
consideration an indication of how interference experienced
by the mobile equipment is changing, such as the speed of
15 the mobile equipment, thereby providing a more optimal
filtering of measurement data before the filtered

measurement data is reported to the wireless network.

SUMMARY OF THE INVENTION

The foregoing and other problems are overcome and the
20 objects of the invention are realized by methods and

apparatus in accordance with embodiments of this invention.

A method is disclosed for operating a mobile equipment (ME)
in a wireless network, the method having steps of (A)
determining a parameter that is indicative of a signal
25 quality experienced by the ME, such as by determining a
speed of the ME; (B) calculating in the ME an indication of
link quality, the <calculation employing a filtering
operation having a filter length that is a function of the
determined parameter, such as speed or derivative of the

30 speed of the ME; and (C) reporting the «calculated



determ ned par aneter, such as speed or derivative of the 30 speed of the
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could be 30 adlbusted d| rectly or it could he changed b Sing. sone
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range (e.g., Okm/hr to 250km/hr).

In a presently preferred embodiment of this invention, the
indication of ME speed 1is used to one of modify a
forgetting factor "a" that is calculated in the ME from
20 parameter information received in a broadcast message from
the wireless network, or to replace the received forgetting
factor. The forgetting factor, in the preferred embodiment,
directly influences the length of a filter (e.g., a running
average filter) that operates on link quality measurement
25 data. In an exemplary embodiment the running average filter
operates on a sequence of measurements link quality, such
as a mean Bit Error Probability or a coefficient of
variation of the Bit Error Probability (cv) (BEP). In other
embodiments of this invention the filter length could be
30 adjusted directly, or it could be changed by using some

parameter other than the forgetting factor "a".

BRIEF DESCRIPTION OF THE DRAWINGS

The above set forth and other features of the invention are

made more apparent in the ensuing Detailed Description of



paranmeter other than the forgetting factor "a". BRI EF DESCRI PTI ON OF THE
DRAWN ove set forth and other features of the in i re made
nor e appaé- gn t he ensuing Detail ed Description of WD 5%?&%@%271?
PCT/IBOO/01718 6 the Invention when read in conjunction with the attached
Drawi ngs, wherein: Figs. 1 and 2 are graphs depicting weighting
coefficients wusing various forgetting factors; 5 Fig. 3 is block diagram
of a nobile eyt phenent boateten weddnia cehjunftaomi vetesshaeanorkhetat is
suitable for ppractd£i nghdhiss, i nvention; and Fig. 4 is a logic flow diagram
that illustrates a method in accordance with the teachi ngs of this

i nvention. 10 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Thi s i nvention grows
out of an appirﬁg:s at1 oarhdne té(kfé g @reqmtdmtngi wed ghyphgakodEbanients

envi ronment a Vi epceced of l%m hr will nost probably experience
a different 1% oP%g e]?Jf cst % \[i'g °4t a speed of 15 50knf hr, while
static (non-noving) MES W || experi ence sone stable channel conditi ons

that are fot E%JerIze%edbpafckne\ﬂa@gaﬁnheofv% Basad {t% mn?erktno%@ggggat he

inventors have ~provided a nore optinmal solution to the ‘neasurenent
filtering. probHem by ‘F%%r‘b%r%t?’hﬁe%%%s spekdobk thet MES| ARdt2blenéoFilter
cal cul ati ons.pMy€i sfregidHicalinterdftdlord aparticular ME noving with a first,

| ower speed the nmeasurenent data is preferably filtered over a | onger
period of time (i.e., the forgetting factor is nade smaller) than for a Me
novi ng at a skicpnd, ik ghkogspeEichw 25 agitemethhe Thametatcondi tnedhsdaie | ess
stabl e, and whe r . S Jr r.a red over a
shorter i ntervac?ir %}ﬁ;[el %a%p tq{ger)c a% %lglsetolt%l %ﬁfs Qwe%ggﬁade larger). In
order to enhance the ME-based fil ter| ng

10 DETAILED DESCRIPTION OF THE INVENTION

This invention grows out of an appreciation by the
inventors that in a typical urban environment a ME moving
at a speed of 3km/hr will most probably experience a
different fading effect than a ME moving at a speed of
15 50km/hr, while static (non-moving) MEs will experience some
stable channel conditions that are not experienced by
moving the MEs. Based on this knowledge, the inventors have
provided a more optimal solution to the measurement data
filtering problem by incorporating the speed of the ME into
20 the filter <calculations. More specifically, for a
particular ME moving with a first, lower speed the
measurement data 1s preferably filtered over a longer
period of time (i.e., the forgetting factor is made
smaller) than for a ME moving at a second, higher speed,
25 where the channel conditions are less stable, and where the
measurement data 1s preferably filtered over a shorter
interval of time (i.e., the forgetting factor is made
larger). In order to enhance the ME-based filtering
process, the inventors have thus provided a techniqgue
30 wherein the speed of the ME is taken into account when
defining the filter parameter (the forgetting factor in

this case). In general, the result is to change the length



process, the inventors have thus provided a techni que 30 wherein the speed

of the ME is taken into account when defining the fiIt%; r er (the
ATz

forgett”ﬁﬂ"#§9§orir1 this case). In general, the result %nge t he

| ength WO 01/ 43333 PCT/1B00/ 01718 7 of the filter, and the forgetting
factor "a" is, in this case, the neans by which the filter length is
changed. In other enbodinents, the filter Iength could be adjusted
directly, oroft theulfd1lberghangedhey fusiorgtsoge fpatamet'a’” 1%, otifferthtiffan t he

forgetting f r tar. 1S 40Py, ilterq tecinigus tdhiks, rcyres the
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condi ti ons experienced he . It _should,be noted at the outset,
homever,5tha9tgﬁé tgéacﬁF%g%OB?QFﬁ?ggiR%%%?{oﬁaaTe not restricted to only

the use of the ME speed, as one or nore other paraneters that 15 are

i ndi cative O%hﬁPe %&gpgbegua%if%Fffﬁgliﬁ%dﬁﬁ&%ﬁ%enﬁﬁgsbYOvéPEOﬁ@%1Qjﬁ9U|d be
enpl oyed as welT. By exanple, the overall signal quality experienced by
the ME 10 camrbblemaf thehceesbit Whemddia iféAtes1PAetapEed bF A NP1,

path loss, nmuhtipatReswrsastisiOnde Gieshanly es1dyewt ohalt t réqsid tier and
recei ver inpairnents, and/

r interference. The use. of the spe is
presently préfer reecds diltf%(?éﬁncﬁé ?%eatdfef%f’ dépsr rﬁsﬁe%roernqca%ﬁr ataggj,’ and
correl ati@s welehcewi whthhangesgard signanygdalfifey inbathanee experd gnicats by t he
ME 10. The use of.tg%e F?p%ggfﬁF%gld not, however be 25 construed as a

p ce o

.. . experle . R . . . ..
limtation upon the prac is invention in deriving the filtering

parameter of interest for use by the ME in establishing a filter Iength
for filtering asgequengs ohoreasusemenl datasbef onpueaparti Bgat the

teachings of this invention are not restricted to only the
use of the ME speed, as one or more other parameters that
15 are indicative of the signal quality that is experienced by
the ME 10 could be employed as well. By example, the
overall signal quality experienced by the ME 10 can be
influenced by, in addition to the speed of the ME 10, path
loss, multipath spread, signal distortion due to

20 transmitter and receiver impairments, and/or interference.

The use of the ME speed is presently preferred, as it can
be readily determined or calculated, and correlates well
with changes in signal quality that are experienced by the
ME 10. The use of the ME speed should not, however be
25 construed as a limitation upon the practice of this
invention in deriving the filtering parameter of interest
for use by the ME in establishing a filter length for
filtering a sequence of measurement data before reporting
the measurement data on the uplink to the wireless network.
30
Referring first to Fig. 3, there is shown a simplified
block diagram of a mobile equipment (ME) 10 located within
a cell of a wireless network 12. The ME 10 and the wireless

network 12 are suitable, but not limiting, embodiments for



t he measurement data on the uplink to the wreless network. 30 Referring

first t i , there is shown a sinplified block diag f bile
equi prre?ﬁ‘%%é)"%lo | ocated within a cell of a wireless ng%@)lgm%igome VE
10 and the wireless network 12 are suitable, but not limting, enbodi nents
for WO 01/43333 PCT/1BOO 01718 8 practixing this invention. The M 10

i ncludes a controller 14, such as a conbination of a m croprocessor and a
digital si gmaiic’plﬂ@)t:@@s@”rlf( Dorentileat: T5eu¥Bdl? oineorfaold icngtihd legver al |
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embodi ment, as s%@%%@l@ar%ﬁ%?%’anﬁn% SRERD) d6Bithatgi stheecekwed rthom t he

Wi rel ess netmork 12, in accordance with 15 an aspect of this invention. The
filtered meaBeRenERTelat d2tes ?%Bof?édGFSCPﬁé“ﬁnF@Fe?@aﬁéFﬁBFQt dafhr ough a
transmitter i8Acantngnipana Zholasadescetipes inansceiserdettd,l ardowhe ME

SPEED par. ane i s received, throu t he,,antenn O0.and.a rec 18B of
the traidcel DoPeHE=Y PABbE 56 ALt a ARt bt RorCURTSE SAch "B POTEE Taata (11
the ME 10 i hé¢) udesd veitogesapawinding ypotard stighabki ngpaddt amgkbsorpassés

through the transeeiver MbeThe gpfrehess,pelwork 124 nalides ak l-egst one

base transcelver station TS) 22 having an antenna 24 25 antenna 24
may define t@BOe@hPeRt of 2a eﬁﬁﬁﬁ@-&@anﬂQQﬁr1M@u§ﬁﬁEWkek@?lGhFE assuned

to be |ocatedecal ¥t8QuUghRom the wireless network 12, in accordance with
15 an aspect of this invention. The filtered measurement data

is reported to the wireless network 12 through a

transmitter 18A and antenna 20 of a wireless transceiver

18, and the ME SPEED parameter 1is received through the

antenna 20 and a receiver 18B of the transceiver 18. Packet

20 data and other data, such as voice data (if the ME 10
includes voice capability) and signalling data also passes

through the transceiver 18.

The wireless network 12 includes at least one Dbase
transceiver station (BTS) 22 having an antenna 24. The
25 antenna 24 may define the center of a serving cell within
which the ME 10 is assumed to be located, although
directional BTS antennas may be employed as well. In a GSM
system the serving cell may have a radius of up to, for
example, 35km. Coupled to the BTS 22 is a base station
30 controller (BSC) 26, which in turn is coupled to a mobile
switching center (MSC) 28 or some other suitable interface
to landline trunks, such as the public switched telephone
network (PSTN) and/or one or more packet data networks 30.
The packet data network 30 can include the internet, and
35 may operate with TCP/IP protocols. Other types of packet

data networks, such as intranets, can also be provided.



di rectional BTS antennas nmay be enployed as well. In a GSM systemthe
serving cell may have a radius of up to, for exanple, 35k% (ﬁoy |l ed to the
BTS 22 MO UMB83e station 30 controller (BSC) 26, which if YEMEE coupl ed
to a nobile switching center (MSC) 28 or sone other suitable interface to
| andl i ne trunks, such as the public sw bched tel ephone network (PSTN)

and/ or one or nore packet data networks 30. The packet data network 30 can
i ncl ude t he Fort ehrepurande 850 fragh iopeimaten biionh 1TCPRA | Pspupedcorat ter types
of packet rks, C i a a S HOvipdegs+ N0

C%%%%Sg%é\fglﬁé Sﬁ% hyBsc1ddd apetsorgam Al sgubg RI deds

01/ 43333 P or the purposes of this invention it is assuned

that some cowseres: of §hR BAG @lesdSnetrriie £ estdhahdng HAt £#P5Dcessor
of the BSC %@ tih® mpafol,eaaad%&»i repbRgihherspeedt indtédespded Oysang for
reporting t esti speed using,.5 e_ME SPEED, pa The. speed
can be esti ﬁgteeﬁgug?hgg %%/ar%ﬁ?%b%@et gghﬁ?%ﬁg or é’%n%?ﬁg ?%%doLP&%

t echni ques, suchuiasbby deténdinengrt hemboppteenfeiguerltyidtr$t DiCh he RF
carrier sig ' ‘ Qe r aRdLNEACy CORK ek atdeng HherPopp! er
frequency shr}i?S:c tg?é\natg%{%%%ﬁglprg%d{}gg l%%p%hgrl\/E %g I%yi S ﬁ SO wiélhi t he scope
of this inveRhGer f LorRd METROSFStdsfer RVnetPEs Bn é)'eeda,n | thoUugh this
Wi ljl requi r%fcﬁq(@h-ltait(lfﬂ@l tME @E@@essi figeqlitnshoshdf bewhot eché happean of

i ndi catjon of t speed_.of. t ME 10 can be used f es

ot her tHan fiNg r113j %St sJLFcha%ass? v1”(]),?0“ler§<atrrkﬁ)ef es,C(fpo? aoflfe\tﬂﬁﬁo%i-%g\éée)%l{%%ﬁ

resel ection.fdm i sMEase thedeeewmikewiiltls know sredpeelt sfugthet MBS 10, As
such, whi[e e Mt XX e (qapahl frob dekecihging 1ts oun speed, and

using the s m speed 1 ndication for processing the
filtering-related information as 20 described herein, it is preferred that
the wirel esspinetimrly bk2 deler FihRe Lhe iMEispeedn andthdespaédestinfiormthe
ME 10 of tq&:%%tggglggqnggi%EF%gllT?EE S%ﬁg%ggg;Jf%%raggggtggftering

15 such as, for example, for network-based cell reselection.
In this case the network will know the speed of the ME 10.
As such, while the ME 10 may be capable of determining its
own speed, and using the self-determined speed indicatiocn
for processing the filtering-related information as
20 described herein, it is preferred that the wireless network
12 determine the ME speed, and thereafter inform the ME 10
of the determined ME speed. This also has the advantage
that the network 12 has knowledge of exactly how the

measurements are processed.
25 The memory 16 also stores data representing the filter 16C
used by the ME 10 when filtering the measurement data. A

generic running average filter that is proposed to be used

can be expressed as:
Y.=aC,+(1-a) Y.,

30 with C,=0, or as



that the network 12 has know edge of exactly how the mneasurenents are

process e menory 16 al so stores data representin er 16C
used bye‘?%oa%ég-lo when filtering the nmeasurenent data. Agc eO);olchrunnl ng

average filter that is proposed to be used can be expressed as: =aCn+
(1-a) Yn-1 30 with Co=O or as Y=a (1-ap' 1 C ni=1 V\DOl/43333
PCT/1B00/ 01718 10 wth Co=0 where C, is the neasurenent data at tine
instant n inwike C¥E.10 (i.e., nmean(BEP) or cv(BEP)): Y, indicates the
filtered measurenment data (actually the weighted sumof the 5 past

tdata), and "ar s the forget fact, ted,ab
for a large VAFCE 6f ~arCind S Bl HIT &'od WEasti bR Toara Ve 18

dom nat ed byMEhel(D asti .feew measUBEPENntordats (BiRAEF easy f orndi caed$ \té{lleue of
‘at v, s @ﬁg%égea%ﬁéeggni[&e& 'd%rt%eraeyﬂgﬂyoéh&% R ABUL GHENE HQ data.

It can be not at t ter 16C functl ons” as gt aver age of the
measur enent Bafh. "PRSSKRBUPAL@REREr 2BR T e’dstqﬂﬁ HHIP ﬂlnq f 3&¢©3r-dance

with a met hodsofathhstéavasdion. fand 1@@5@ mamgeabﬁo"éo tﬁt@ re‘bor&i oStep A
there is det%r.ﬂined 15 such af g% thf BSC 6 a v? ara ter t hat
i ndi cative o &L50ePGPPUSFYRA B fy Bk e &)’ SYAs was
stated earl i meastinemeuer dblkasi ghakkegualfiotry a expdrli ereced pf t'hié' I\}E 16 can be
af fected by, 6Rg£eszsafmll% Patd Lossy @w tdm;% spf eads it he snaedof the ME

10, signal i'Stortion due to transmtter an recel ver inpairnents,
and/ or ilft er fat8ncét FANabgr ePéefedhéibdlicmdnt tefi 4 6C functions as a

weighted average of the measurement data. It should further
be noted that a€[0;1].

In accordance with a method of this invention, and
referring also to Fig. 4, at Step A there is determined,
15 such as by the BSC 26, a value of a parameter that
indicative of the overall signal quality experienced by the
ME 10. As was stated earlier, the overall signal quality
experienced by the ME 10 can be affected by, for example,
path loss, multipath spread, the speed of the ME 10, signal
20 distortion due to transmitter and receiver impailrments,
and/or interference. In a preferred embodiment this
parameter is the speed of the ME 10, however the use of the
speed 1is not a limitation on the practice of this
invention. At Step B the ME speed, or derivative of the ME
25 speed, is reported to the ME 10 using, preferably, a point-
to-point signalling message, as opposed to a broadcast-type
signalling message (e.g., one sent on the PBCCH). One
suitable message type 1is the Packet Associated Control
Channel (PACCH), which is addressed to a specific ME 10 in
30 the packet transfer mode. The speed is reported to the ME
10 using the ME SPEED parameter.

Preferably, in order to achieve backwards compatibility
with existing populations of ME 10 that may not use the
ME SPEED parameter, the ME SPEED parameter can be inserted



paranmeter is the speed of the ME 10, however the use of the speed is not a
limtat| he practice of this invention. At Step eed, or
deri vat ib@gmz{gx{}he ME 25 speed, is reported to the ME 10%&%&&2ferabl Y,
a point- to-point signalling message, as opposed to a broadcast-type
signalling nessage (e.g., one sent on té PBCCH). One suitable nessage
type is the Packet Associated Control Channel (PA , Which is addressed
to a specifiénVe 1Facke30 $he! gackeforrandrar IbdéPSThe) sped® i triépor t ed
to the ME 1Q14siRg tRe+MenSRERD maranmetgferRrefgrainent maestdre,achi eve
backwards conpatibility. with existin opul at | ns of 10 tha# not
use the ME SPEED Bﬁ?an%?léfr}eat%(ﬁWE%%Egb %é? ar ACan2 be%i hdert ed w0

01/ 43333 PCTlchBeen@lat&ucthrenod RPaek@SISpsttem lrf dowmti om L3M HESI6D3)

i nf or nat i.on I t .an _t he . rej i f.fer H R aeels.,
e.g., used fg%fﬁeg%s@ur%%gtﬁt@ i.argét hléégégf\ya&?le%é%é%nggntﬁ The cur rler?ts'
structure of whise PSI€13PREFH best paracnt GSMYUw0ce bl Det Ve G lERERESN & e
informati on el.ganentss for describing, when the PBCCH is present in the
cell, two elenments as_ follows: <PSI| REPEAT PERI OD:bit (4)> <PBCCH
Description: <PBCCﬁPI§§§GPFEBFIA3nP§N§BtB?’E>Eﬁlb These el enents are fol |l oned

by <paddi ng bit s><PBCCHS Depretptted: tDBPCAcCRe ¢ dvei ME SPEED yrgrareet>er in the
<paddi bits> t ' b i.pilj - 10+t hat, d
paddi ng g DI 2 Lo BFMLENE %%%V@f?f}gﬁé@a%bﬁ;L%%%%}ﬁ% 80l 10, L hats does

not use ‘the paranet er w nor e . ts (t may be
set to all zeredésyreghérensaaeVELSPEEDS RBE R npdT e Ve wiTl IThse rastfriditned to

parse these paqdisngcbitsiet® hocalL-dhemRectad ;MG , SEEER, par anetifat It is

presently preferred to use four bits to represent the Me PEEDdéP_aramater,
enabl i ng 16 dicrPFereht Usalties Yot SHEESREEF TS Pe Yit'ranghPt Eelt!® 819 | ess
than four bitsteantheyused, be set to all zeroes), whereas a ME_SPEED-

15 enabled ME will be programmed to parse these padding bits
to locate the expected ME SPEED parameter. It is presently
preferred to use four bits to represent the ME_SPEED
parameter, enabling 16 different values of ME_SPEED to be
transmitted. More or less than four bits can be used,

20 depending on the desired resolution of the ME speed as well
as on the accuracy of the determination of the ME SPEED
parameter. A presently preferred, but not limiting, speed
range is from Okm/hr to 250km/hr. The use of the four bits
thus divides this speed range into 16 sub-ranges. The

25 wireless network 12 can send ME SPEED updates as required

by simply scheduling a new message to be sent on the PACCH.

At Step C of Fig. 4, upon reception of a ME_SPEED
parameter, the ME controller 14 can adjust the value of the
forgetting parameter value "a". For example, a default
30 value of "a" that was calculated in the ME 10 based on the
parameter that was received in a broadcast message can be
refined such as by weighting or adjusting the default value
of "a" upwards or downwards as a function of the value of
ME SPEED. In general, a larger value of "a" causes Y, to be
35 dominated by the last few measurement data at higher speeds

(a reduced filter length), whereas a smaller value of "a"



20 depending on the desired resolution of the ME speed as well as on the
accurac determ nation of the Me-SPEED paraneter tly

pr ef erréﬁBBB%fgfnot limting, speed range is from Okm hrPF@l@gﬁﬁﬁg The
use of the four bits thus divides this speed range into 16 sub- ranges. The
25 wirel ess network 12 can send ME SPEED2updates as required by sinply

schedul i ng a new nessage to be sent on the PACCH At Step C of Fig. 4,
upon recepti opusesa WE- BREERd p&ramee BFectt he M2 a9 r Seer140ta®agdj ust

the val ue of \the, EQEget ting PakankhRlr Vabiedsa” anFoinexaapée, raldefault 30
value of "a" that was calculated in the O(é%)q, ed on the ter that
hEad B

was recei vedlPRIEN br AtieaEta eésage t4n d S&liche a° giiti ng or
adj usting the defratdiorvabe MOfSPEED upwaddsher defmwbt dsradsiea §findthicon of

the val u edp8ya?§ggggs? nerl%u’la% | ar Lger rgééyﬁegfln ac"hé:%g:%ed% Yaré to be

35 donin ew neasur errent déta at a reduced
filter |engthpssabereasnabsmalneredal Haepf a" 'EWV\@aGPﬁ4PP§33’1EB@'P/EIE G/501718

1t2 lcauses Y rge{%txeég to. sef |c5§?éf t?italtaﬁgﬁfef*é”m%m %{%QQSt{Eeé@Jl&Séti ezﬁma_m;te flata f
at | ower speeds ncreased filter . er natj vel vy, ue o
"a" can be c8fpY I[(:e%PE\ED a timdth dif GFHNEQ%F"E o %ﬁ%lv%‘?i“ésjci‘éfca%ci 1\?31 e of

the 5 paranevetudsed Yp wdalhcuhat eevasedr écegeetding faetdr dedtastr tmessage,

can be i.gnored. Wen,a n I f PEE ecej qone t hat
di fferslg a° f’égflsrlgcel%\?elé%\%?ﬁg MEI EI?E b e&f\‘?%e(do can adj‘Ust a
previously cakcalatédtedahaénof the WYhS@%ef@lé%ts@dﬁq drafdial ng 'f-adther " a”,

or the 10 prgwi ausl yn€R! cuhatedreal L@qé?aﬁlp»@etw%%qs@@emxnt rx%%aileclsl at ed
using the revised forgetting factor "a". The Mt 10 then cal cul ates the

filtered mea¥§iBAent TPESUFKEMPES; ngthe or SBXEFHT 01 t HE Sbr €296 gilven
above, in ceBhyoetteBnWith the fodiftied ©of regpbaeadrdogget tnaddaetror 15

n a.ll .
15 "a.

At Step D the ME 10 reports the calculated (more accurate)

value of Y, to the wireless network 12 for use in the

packet data routines executed by the wireless network.

It should be noted that this procedure is optional and is
20 complementary to the broadcast approaches wherein the
parameter value to be used in calculating the forgetting
factor "a" is transmitted to all of the ME 10 in the
serving cell. That is, no requirement need be imposed on
wireless networks that they determine the value of ME SPEED
25 for different MEs and then transmit the wvalue to the

specific ones of the MEs.

In fact, the teachings of this invention can be used in one
of at least two different ways. First, the received value
of ME SPEED can be used by the ME 10 to correct or refine
30 the value of "a" that is calculated using the broadcast,
generic parameter. Alternatively, the broadcast parameter
used to calculate the value of "a" can simply be discarded,
and the value of ME SPEED used in computing a current value

of the forgetting factor "a".



At Step Dthe ME 10 reports the calculated (nore accurate) value of Y, to

the w rg,(gglzﬂg twork 12 for use in the packet data routgﬁf@oﬁ@ﬁﬁ ted by

the wir twork. It should be noted that this proce opti onal
and is 20 conplenentary to the broadcast approaches wherein the paraneter
value to be used in calculating the fordgetting factor "a" is transmtted
to all of the ME 10 in the serving cell. That is, no requirenent need be

i mposed on  \iitr edfesslhepaorREed hahat h&ped etansildd nohelesaini®est WE SPEED 25

for different.dee@nd ¢ henitr ansehtibhe sl L@etmeb&neﬁ’@@&' fihc .onesrof the
MEs. In fact, the teachi nqg of this |Eé§nt| on can be use n one of at
i

| east two di fRSTEM wayYC1R ASt 10t ReEPERRI FETTFRI udD %ﬁ‘aﬁfﬁiﬁélﬂﬁkﬁ) TER° be
used by the Mzyl0 to correct or refine 30 the value of "a" that is
cal cul ated using the broadcast, generic paraneter. Alternativel y, t he

broadcast paraneter wused to cal culate the value of "a" can sinp %/ be
di scarded®  drtd e ldalage igf bRENSPERDtHSEdCFRCEoRPaE| AL atetr¥entFREPue  of

the forgettlrﬂhﬁéﬁgﬂék may- eMEéth43§§3MECTblBQQﬂQk%l&orlﬁohérS@@Mtﬂobe
noted that the sig | 1ing descri beglgl n .t he cont xt i hvention can

be i npl enent €89 ﬁl él BE PUYBPRRT - S et -4 §n WA R§a§§7 t T eXact | y
the same waytilgddimshoaktdodghhmn liekngtiedithatl®t kdrnnsésméasutdreeiEs SPEED

paranet er ﬁaﬁfe‘?%tsm%ﬁehﬁykﬁ]%ase GRS, E%h??"‘ﬁ eCrPc_'ltJrP' can apd haggdover

pur poses. nore, the opt| m zed ering d fo i nk
quality J(Q_Q) fetranAeV e FpAs RETRARSS Aad JR5ssi b bFCPRE, te%i{ﬁh ngs of°¥his
i nvention candg iysedsdRef 0 l§@fyer(-ﬁaja1gltryp0§@s s&rvead - tiges )EGEBS, ssueh as

for mapping sone ven uality of service (QoS)_to sone m)dul ation or
codi ng scherré“ lqnorq'spte%%ﬁl S}be[ﬂﬁ ge i delPT e?%eﬁch streaming

v1deo, etc.

While described above in the context of specific numbers of
15 bits, specific speed ranges, specific message formats and
the like, it should be realized that these are exemplary of
presently preferred embodiments of this invention, and are
not intended to be read or construed in a limiting sense
upon the practice of this invention. In general, the
20 teachings of this invention can be applied to revising or
refining any ME-based determination of link quality (not
necessarily one using mean (BEP) or cv{BEP)) by a
consideration of the speed of the ME 10 within the serving
cell, and/or by the consideration of some other ME signal

25 guality influencing factor.

Thus, while the invention has been particularly shown and
described with respect to preferred embodiments thereof, it
will be understood by those skilled in the art that changes
in form and details may be made therein without departing

30 from the scope and spirit of the invention.



Whi | e descri bed above in the context of specific nunbers of 15 bits,

speci fic speed ranges, specific nessage formats and the_ || i_.t. shoul d be
real i zeAHA3Bhese are exenplary of presently preferréﬁygﬁ§8gbwﬁnts of
this invention, and are not intended to be read or construed in a limting
sense wupon the practice of this inventildn. In general, the 20 teachings of
this invention can be applied to revising or refining any Me-based
deternmination of link quality (not né&Z®d¥$ily one using nean(BEP) or
cv(BEP)) by a consideration of the speed of the ME 10 within the serving

cell, and/or by the consideration of sone other ME signal 25 quality
i nfl uenci ng f&étorts FHEGdMEGEhiFeé the i nvention has been particularly shown
and described with respect to preferred enbodi nents thereof, it wll be

understood by those skilled.in th tt,.that_c i 0 apg-det.ail s
may be made therein \% 5§tc>dd§8§r ?P%égtgggf?oﬁnggﬁggs%%tgle&g%@ sg?iar>i telrgf t he
invention. WO 01/r43338 PETWPBBO/ OOMP8isingCEPemS ofat is claimed is: 1. A
met hod for operating a nobile equipnent (ME) in a wreless network,
conprising steps of: determning a value of a paraneher that is indicative
of a signal quali OFtExPeriAcadv By et NEPATCERLGFat PAG TR 1AL G B

i ndi cation of |inkrfualsiigyal ghalcalcekpeidaneaplloyitige avEi |l tering
operation having a filter length that is a function of the determ ned
paraneter; and reporting the calculated indication of link quality to the
Wi rel ess network. c2lcAlmgtingd ias the YEagm indivheredm ehel Stlepredlity,

d?te{”ining conpric$es st eRsaPion WM NNAR # MdiLal]PBpakaVEcBPeSd nd the
W retess a filter length that is a function of the determined

parameter; and

reporting the calculated indication of link quality to

the wireless network.

2. A method as in claim 1, wherein the step of

determining comprises steps of:

deriving an indication of ME speed in the wireless

network; and
transmitting the speed indication to the ME.

3. A method as in claim 2, wherein the step of

transmitting uses a point-to-point message.

4. A method as in claim 2, wherein the step of
transmitting places the speed indication in padding bits of

a point-to-point message.

5. A method as in claim 2, wherein the step of
transmitting uses a message sent on a Packet Associated
Control Channel (PACCH).



network; and transmtting the speed indication to the ME. 3. A nethod as in
claim?2 Wnergi n the step of transmtting uses a point-t0-poi nﬁ gessage.
[yP s the

4. A netVRHA4333 0

in claim2, wherein the step of transmt¥s
speed indication in padding bits of a point-to-point nessage. 5. A nethod
as in claim2, wherein the step of trangmtting uses a nessage sent on a
Packet Associated Control Channel (PACCH). WO 01/43333 PCT/I1B00/01718 15
6. A nethod as inélabmmzthater @sn itrhecseép of, whansmit tihwy asep, &f

message sent er‘an%nﬁg%ki%tg System, | Q@%ts'afgecagéf?@ 13, (BSI p3rkBEESSAga sent on
a Packet Associated Control Channel éP CCH). 7. A method as in claim?2,
wher ei n the StO&5 9 1%atdndn 165 ngPades) a PParaPft ySeRtbi R ptad®Ff%to a
Packet Syst essdadaniddd cahited118h&REE13) PrRESEAgE sent on a Packet

Associ ated Control Channel (PACCH). 8. A nethod as in claim2, wherein the
step of transmtting uses a plurality of bits placed into padding bits of
a Packet System | dent Af inesitiash 28 (iPS| ¢3pimesdagehesenn o PhRetof

Associ at ed Contylnichanpeh seBACCH ur 811 A, 't hod A 1iakeal ahib2a whekei n the
step of transmtting uses a plurality o gl ts for indicating %) %ﬁural ity
of speed subrAiif&n &?deéltslﬁéé”&tﬂgﬁg@ 165 1A melRSA29E PREI AT n? 25 2WET ei n
the step of HAyansmudd mepntses TCodhnbit §pPAACH) ndi cating 16 speed subranges
within a speed range. 11. A nethod as in claim1, wherein the determ ned
paranmeter is used to nodify a forgetting factor that influences a |length
of a filter that dperatestdrdiak igquakileymnedsuwéseatndailze step of

transmitting uses a plurality of bits placed into padding
bits of a Packet System Identification 13 (PSI13) message
sent on a Packet Associated Control Channel (PACCH).

9. A method as in claim 2, wherein the step of
transmitting uses a plurality of bits for indicating a

plurality of speed subranges of a speed range.

10. A method as in claim 2, wherein the step of
transmitting uses four bits for indicating 16 speed

subranges within a speed range.

11. A method as in claim 1, wherein the determined
parameter 1is used to modify a forgetting factor that
influences a length of a filter that operates on link

quality measurement data.

12. A method as in claim 1, wherein the determined
parameter is used to calculate a forgetting factor that
influences a length of a filter that operates on link

quality measurement data.

13. A method as in claim 1, wherein the determined
parameter is used to modify a forgetting factor that is
received in a broadcast message from the wireless network,

the forgetting factor influencing a length of a filter that



12. A method as in claim1, wherein the determ ned paraneter is used to
cal cul a getting factor that influences a length r that
oper at ersvs%?ll/‘{ 9bk qual ity neasurenent data. 13. A net hodgé'g/ﬁm% c7lt1§| m 1,
wherein the determned paraneter is used to nodify a forgetting factor
that is received in a broadcast nessageldromthe wirel ess network, the
forgetting factor influencing a lLength of a filter that V\DOl/43333

PCT/ | BOO/ 017 FPeTFs Bpératies koRupilak yquarFryenersudehent data. 14. A et hod
as in claim1, wherein the determned paraneter is used to replace a
forgetting factor _that recei ved in.a broadcast ness romth

wirel ess networKk, 14thé%f189r8e? i 7y FBctIA el éﬁbﬁﬁ?gma qal'g%gg%t ?mjan?‘ill ter
that operat esammeluenk igualdedy tmeas&plareanta dadegetiSin fetthod @sat nigl ai m
1, wherein tf}eeéetl%oo in 8%?%&&5‘9& @&\Kﬁ%ﬁeumrglgggl aliygcof a
speed of the ME. . A nethod as In aim1 erein of

cal cul ating %@épésieoﬁlagpfﬁ?‘*aﬂtlwfo]fuw éneﬁ@%t]ofo%@eflégeé Heah Bit
Error ProbabidddnadBERN Qrink eeefifitg apbsatem¥ati ahton of a Bit Error
Probability (cv)(BEP). 17. A wireless comruni cati ons system conprised of a
wirel ess network and at | east one nobile equipnent (ME) |ocated in a
serving cell of sdid whrelegdodnetswrik, dlgirhel, odrprEisi n‘gha lmielp iof sai d
wirel ess net "&%J]‘E:Jl%rtl%%r WG 3Rt o Q@'csgh‘cog ﬁéré‘véﬁ’fx%‘ &S‘ ggthin
the serving ce a transmtter in said wireless netvvor for ransmttlng
the indicati®%i® ¢Ethe ME speed to the ME. a receiver in said ME for
receiving said transmtted speed indication; and a processor in said ME

for inplenmenting ilyer f filterin ase uen qual ity
nmeasur enent dat a, %ng Ittlo"é?td Havi ng &394 ﬁlfqha‘?h"rs%eﬁaun%@l on of
a calculating operates on a plurallty of measurements of one

of a mean Bit Error Probability (BEP) or a coefficient of

variation of a Bit Error Probability {(cv) (BEP).

17. A wireless communications system comprised of a
wireless network and at least one mobile equipment (ME)
located in a serving cell of said wireless network, further
comprising a unit in said wireless network for deriving an
indication of a speed of said ME within the serving cell;
a transmitter in said wireless network for transmitting the
indication of the ME speed to the ME; a receiver in said ME
for receiving said transmitted speed indication; and a
processor in said ME for implementing a filter for
filtering a sequence of link quality measurement data, said
filter having a filter length that is a function of a
parameter having a value that is a function of said
received transmitted speed indication; and a transmitter
in said ME for transmitting an indication of said filtered
link quality measurement data to a receiver of said

wireless network.

18. A wireless communications system as in claim 17,
wherein link quality measurement data is comprised of one

of a mean Bit Error Probability (BEP) or a coefficient of
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of said wireless network, comprising steps of:

determining in the wireless network an indication of
a signal quality experienced by individual ones of the

plurality of ME;

transmitting the determined indications to individual

ones of the ME using a point-to-point message;

in a particular one of the plurality of ME, receiving

the transmitted indication;

using the received indication for setting a length of
a filter that is employed in a filtering operation
that operates on a sequence of 1link quality

measurement data; and

transmitting a result of the filtering operation to

the wireless network.



