A METHOD AND APPARATUS FOR SI GNALI NG TO A MOBI LE DEVI CE WHI CH SET OF

TRAI NI NG SEQUENCE CODES TO USE FORA COVMUNI CATI ON LINK Field of the

| nvent i orwpQODI1G303bhe i nventi on rel ates generally to thepCiraisdooofsrsasli o
conmmuni cations and in particular to the increasing of channel capacity in a
radi o comuni cati ons system Background [ 0002] More and nore people are
usi ng nobil e communi cati on devi ces, such as, for exanple, nobile phones,
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The standards for CGERAN are NihAD E'"@ngop (Third Generation
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Partnership Project). GERAN ?? a palﬁt %?Y%Ng?al System for Mbile

Communi cations (GSM. More specifically, GERAN is the radio part of

GSM EDGE Fixdebheie Invéiitidcthe network that joins the base stations (the Ater
and Abis interfaces) and the base station_controllers (A.interfaces, etc.).
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Tel econmuni cati ons Systen) standards have been adopted in GSM systens, for
t hi rd-gengr tion 8ommni cation systens enpl oying | arger bandw dths and

hi gher dala*f&88¢ GERAN is also a part of combi ned UMIS/ GSM net wor ks.

[ 0003] ThE003] Mok agd neseipsopde ercprsegempbila carociayicstioredavards ssuckiassfor nor e

traffic channel s ar. eeded ich.is a capaci j ssue. Since there is a
 oher C denamis Ak PERES doh Bl ok Yo Re BRDRSS R bRt s fan T o
(UL), thedM/aDGRIRAIFAIES ARl RehRirk SOPRRANY GpboifiERionEXARY @nd FOBRS e
station (M5) doing FTP transfer is likely to be given 4D U, which could
mean t hat piavideadegasseiroges. ublerssandexts ipc@ERPAIY afeuhiintagited byahel 36PGHiThuder s
resour ces for
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data cal | Communications (GSM). More specifically, GERAN is the radio part of GSM/EDGE
together with the network that joins the base stations (the Ater and Abis interfaces)
and the base station controllers (A interfaces, etc.). GERAN represents the core of a
GSM network. It routes phone calls and packet data from and to the PSTN and
Internet and to and from remote stations, including mobile stations. UMTS
(Universal Mobile Telecommunications System) standards have been adopted in
GSM  systems, for third-generation communication systems employing larger
bandwidths and higher data rates. GERAN is also a part of combined UMTS/GSM
networks.
[0003] The following issues are present in today’s networks. First, more traffic
channels are needed which is a capacity issue. Since there is a higher demand of data
throughput on the downlink (DL) than on the uplink (UL), the DL and UL usages are
not symmetrical. For example a mobile station (MS) doing FTP transfer is likely to be
given 4D1U, which could mean that it takes four users resources for full rate, and
cight users resources for half rate. As it stands at the moment, the network has to
make a decision whether to provide service to 4 or 8 callers on voice or 1 data call.
More resources will be necessary to enable DTM (dual transfer mode) where both
data calls and voice calls are made at the same time.
[0004] Second, if a network serves a data call while many new users also want voice

calls, the new users will not get service unless both UL and DL resources are



More resources will be necessary to enable DTM (dual transfer node) where
both data calls and voice calls are nade at the sane tine. [0004] Second,

if a netwokopaBv®s a data call while nany new users al OTWBR10908I38E cal | s,
the new users will not get service unless both UL and DL resources

areavail able. Therefore sone UL resourxe could be wasted. On one hand there
are custoners waiting to nake calls and no service can be nade; on the

ot her hangvdilaBleUThcfef@¥ aionab U, hisbunddsdoallil Beevdseedl ak ogé Haad rtherg 4ok [ 0005]
Third, there is less tinme for UEs working in nmulti-tinmeslot node to scan

nei ghbor  eestorsers rrerifighia weke By andhie serway cembie anadsl pn dropiberabandgiBe f or mance
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transm tt 0005 &hirdythee: paldss efimea fdrabEs St@kingnin mndli-tigesby @iodt S0 svay be part
of a wireless devjce (renpte station). For the upllnk the transmtter 118
may be paPgighorgelit fmﬂ @%%H%ékﬁ%é”hl%alaiyéé‘éﬁexﬁép 109 26 POBRIMAFE 184°Sa base
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the wirel ess devices and may als e ref erre to as a e B, an evol ved
Node B (em(dtesmqmmnmaatqmssysmm. rifqr tket dowmAinki tlmlteassrnﬂeVﬂd:&my)elpert@tfatl onary
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ter ni nal ,t@mp%ﬁetﬁétﬂaﬁgnmtaang ﬁaysb@bm@efa%In%lesé\dwléeelaﬁ&%eceﬁ»éf ¢ ARy be a
cel lul ar ghone a personal digital assistant (PDA), a wireless nodem a

wi rel ess bopmuaf @h@&e@tatmevﬁcbase atahalm@sr@lndraﬂwlfwd statign Uit coBnunigaics, a

| apt op co 0007 At t ter 118 t
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i nterl eavesNoddatya arRecaRs PYintl@sc. CAGRHCIBAL Eevidd ﬁ%dblé §ﬁaﬁéna¥§3@r BRIbile A

nodul ati on on the coded data and provides a ul at ed signal. Modul ator 130

may per f P4y GAips B¢ aﬁelﬁﬁciﬁmﬂﬁnaswme RaGothop mbémstaﬁl@n, CIYRGT @qull?}fl%mphase
hift k
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etc. GwBK'1's a nuous ase on pro e reas is a
di gi tal nodgless dercgmay bealcelhﬂartplﬁmm pdreonalidigital( abMETht (IIBJZA)(;anﬁrdles@ns
(e.qg., filters, anplifies, and up 08 nverts) the r’r(li)dul at ed S|%nal and
gener at esn@ﬁetppa%ﬁ@}p%t %nrnumcatlon evice, a handheld device, a subscriber unit, a

laptop computer, etc.

[0007] At transmitter 118, a transmit (TX) data processor 120 receives and processes
(e.g., formats, encodes, and interleaves) data and provides coded data. A modulator
130 performs modulation on the coded data and provides a modulated signal.
Modulator 130 may perform Gaussian minimum shift keying (GMSK) for GSM, 8-
ary phase shift keying (8-PSK) for Enhanced Data rates for Global Evolution
(EDGE), etc. GMSK is a continuous phase modulation protocol whereas 8-PSK is a
digital modulation protocol. A transmitter unit (TMTR) 132 conditions (e.g., filters,
amplifies, and upconverts) the modulated signal and generates an RF modulated
signal, which is transmitted via an antenna 134.

[0008] At receiver 150, an antenna 152 receives RF modulated signals from
transmitter 110 and other transmitters. Antenna 152 provides a received RF signal to
a receiver unit (RCVR) 154. Receiver unit 154 conditions (e.g., filters, amplifies, and
downconverts) the received RF signal, digitizes the conditioned signal, and provides
samples. A demodulator 160 processes the samples as described below and provides
demodulated data. A receive (RX) data processor 170 processes (e.g., deinterleaves

and decodes) the demodulated data and provides decoded data. In general, the



signal, which is transmtted via an antenna 134. [0008] At receiver 150, an
antenna 152 receives RF nodul ated signals fromtransmtter 110 and ot her
transm t two2010A3b®aNna 152 provi des a recei ved RF si ghal PCo/us200008i398r unit
(RCVR) 154. Receiver unit 154 conditions (e.g., filters, anplifies, and
downconverts) the received RF signal, digitizes the conditioned signal, and
provi des sanples. A denpdul ator 160 processes the sanples as described

bel ow andpﬂfc@ééi@e‘%r denodiritat esh gat RX duts pERkNOr ( RX)is eahfcRemess&0the 170
e

processes (e.qg. i nterl eaves and decodes) the denodul ated data and

provi des BecewE amadulpiorddfapa|TX duaproncesilal, lsypgErdatdrassmiten and RX
data proc or 170 is conplenentary to the processing by nodulator 130 and
TX data processor 120, respectively, at transmtter 110. [0009]

Cont r ol | e[000p] Corssltyrspiétssandl ABand i18ealircopepahticn atratisnaitismillg end 118 and
recei ver 150, res ectiv,eIY Menories, 142 and 182 store praogram codes in the
form of cEﬁ?ﬁW%} sespegiivelvaryenaties (e b]3§ tSt04 P BFAE 3B codepg ShirfoFB Ok ver
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receiver un| 154 and receitver 150 in W t hi
receiver [ﬁﬁlﬂ] EB4., 2asheeeiavélockaidiagdd) ofr o cdssms of hecereareuwiedl R aadgnal and

provi des an eband .si l.s e denot ed. | bb and b-
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quadr at ur g4l W&@é%@é’ﬁfesﬂeé’élvec?RF dgml aR@bRYdeQ 1dindich %hs&&wg@hﬁg &ﬁ@&) 442
dlgltallzes he | and baseban nals at a sanpling rate f ade and

provi des Breah?dO‘@dgar}qnla@é QuwhRebeivg eham@ A0 @dlyaErfIOHddO‘amwwmhﬁlcmﬁ(gener al ,

t he ADC sa related to t vat ef s by any

nteger oniv st Bl doy STy ki SRR Akg cofYéher

pre- processbC) 420 digikdREITEhePT EnddOBARBANNIsigMalE Iaealsaﬂl@dngbraaraﬂ /25 ahiom ADC

442. For exagé pre-processor 420 may renove direct current h(DC of f set,
%éﬁ%q:

renove f réﬁl‘f J 2@ spmples.cwhinh afﬁhéfmoqu st lare a9 Rifi | negegichahe es from
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filter th&ctorand Q sanpl es to suppress inages resul ting fromt he sarrpl i ng
by ADC 44[2006‘1%] Within demodulator 160, a pre-processor 420 performs pre-processing on the |

and Q samples from ADC 442. For example, pre-processor 420 may remove direct

current (DC) offset, remove frequency offset, etc. An input filter 422 filters the

samples from pre-processor 420 based on a particular frequency response and

provides input I and Q samples, which are denoted as I;, and Qi,. Filter 422 may filter

the I and Q samples to suppress images resulting from the sampling by ADC 442 as

well as jammers. Filter 422 may also perform sample rate conversion, e.g., from 24X

oversampling down to 2X oversampling. A data filter 424 filters the input I and Q

samples from input filter 422 based on another frequency response and provides

output I and Q samples, which are denoted as I, and Qou. Filters 422 and 424 may

be implemented with finite impulse response (FIR) filters, infinite impulse response

(IIR) filters, or filters of other types. The frequency responses of filters 422 and 424

may be selected to achieve good performance. In one design, the frequency response

of filter 422 is fixed, and the frequency response of filter 424 is configurable.

[0012] An adjacent channel interference (ACI) detector 430 receives the input I and Q

samples from filter 422, detects for ACI in the received RF signal, and provides an

ACI indicator to filter 424. The ACI indicator may indicates whether or not ACI is

present and, if present, whether the ACI is due to the higher RF channel centered at



well as jammers. Filter 422 may al so perform sanple rate conversion, e.dg.,
from 24X oversanpling down to 2X oversanpling. A data filter 424 filters

t he i nputwO 2arvdb3@9sanpl es frominput filter 422 based omCanstévenifipequency
response and provides output | and Q sanples, which are denoted as |out and
Qout. Filters 422 and 424 may be inplenmented with finite inpul se response
(FIR) filters, infinite inpulse response (IIR) filters, or filters of other

types. The2fr aUienty/or @5 MS@SRBT cHahhdledchtede? abndod IdHBYTIRE figghddel ed to
achi eve good performance. In one design, the frequency response of filter

422 is fixeponsgref fikier 434euenks adiastedrpsscdopn fthe el iplacataes, epiipscgilbedbl e.
[0012] An . acent.: i erence (ACI) detector 430 receives the

i nput | aR%glé%a%}egggpgﬁfﬁr?*%%é%eﬂﬂ, detects for AClI in the received RF
si gnal , a(o1p| Awi cd@slizydé&CSttor A2 eatioes the dutput €and Zlsaniples Aéh filrdideat or may
i ndi cates whether or not ACI is present and, if present, whether the ACl is
due to thehpPghemsREIiaHziee) H@&h@érfit?ﬂag*é%ﬁm alaf{av 8hef PECC RS ORF
channel c¢ I -200 T : s ; it may be
adj ust ed agiéﬁgﬂﬁ%heﬁ%ﬁ%ﬁﬁ’é@l’ca gi;li,&gg{%g@s{c{zﬁblggygﬁp%&% 3 g{?ﬁ% good
per f or mantkelifo00 53jucAre exquiztorz@l Sle) thet daterdifesr esguees dffsgmbotsphat ik and Q

sanples fromfjlter 424 and perforns .equalization, matched filterjng,
ot bt onmoan kY TorHER b BENNRGY v ihasedEargEd ol i &1d ¢
equal i zer [glghecds@maft26 may i npl ement a maxi num | i kel i hood sequence

estimator (MLSE) that determ nes a sequence of synbols that is nost |ikely
to have b4l Thaspiobtle8yyemefor asMobie drnremupications d(@SNManplaesvidasdread channel

timate. [0014] The d obal System for Mhile Communi cat i i
ot despr eat PR Barlesy TR iRk O S TRICEA B CRRT S By
conbi nat i Divigibn HMBDR}EA@C%&SC(TUMM bl BreQ6&RS Dil EiMAukipk A¢RSUEDMADI Vi si on

Mul tiple Access (F 1?) for the purpose of sharing the spectrumresource.
GSM net wofdshe pigpesel afphepe the spdcium eersesr GoM pelaileniapichibnereratedi 2 exanypl e,
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nobil e station). Furthernore, each frequency band is divided
Transcéiver Station). For downlink communication, GSM 900 uses 935-960 MHz

bands (base station to mobile station). Furthermore, each frequency band is divided
into 200 kHz carrier frequencies providing 124 RF channels spaced at 200 kHz.
GSM-1900 uses the 1850-1910 MHz bands for the uplink and 1930-1990 MHz bands
for the downlink. Like GSM 900, FDMA divides the GSM-1900 spectrum for both
uplink and downlink into 200 kHz-wide carrier frequencies. Similarly, GSM-850
uses the 824-849 MHz bands for the uplink and 869-894 MHz bands for the
downlink, while GSM-1800 uses the 1710-1785 MHz bands for the uplink and 1805-
1880 MHz bands for the downlink.

[0015] Each channel in GSM is identified by a specific absolute radio frequency
channel identified by an Absolute Radio Frequency Channel Number or ARFCN. For
example, ARFCN 1 — 124 are assigned to the channels of GSM 900, while ARFCN
512 — 810 are assigned to the channels of GSM 1900. Similarly, ARFCN 128 — 251
are assigned to the channels of GSM 850, while ARFCN 512 — 885 are assigned to
the channels of GSM 1800. Also, each base station is assigned one or more carrier
frequencies. Each carrier frequency is divided into eight time slots (which are labeled
as time slots 0 through 7) using TDMA such that eight consecutive time slots form

one TDMA frame with a duration of 4.615 ms. A physical channel occupies one time



into 200 kHz carrier frequencies providing 124 RF channels spaced at 200
kHz. GSM 1900 uses the 1850-1910 MHz bands for the uplink and 1930-1990 MHz
bands f orwohelodsesi nk. Li ke GSM 900, FDVA di vi des t he @BWHE2@9/03138Et rum
for both uplink and downlink into 200 kHz-w de carrier frequencies.
Simlarly, GSM 850 uses the 824-849 Mi& bands for the uplink and 869-894
MHz bands for the downlink, while GSM 1800 uses the 1710-1785 MHz bands for

t he upl i nkiofRethih&0PDMASRANMHZ eRREEvd Wirelebieddanistiik asdiSttiTdneBreibre hannel
in GSMis identified by a specific absolute radio frequency channel

i dent : fi etimsysladindagrsdpiithe dresdiion of e salle Hegr-oraifis slataNgrbech voirel agRdexice IFor
- 124 i ] . i ARFCN
S1o g0 aet et hE S AR I b SRR ST TR sl 125

251 are afwithwpesficehidielschannel s of GSM 850, while ARFCN 512 - 885 are

assigned to the channel s of GSM 1800. Al so, each base station is assigned
one or not®@16hEpshefime, defuwibined ffamects wsafl Pk fransnaigfingnd y brist ook fafadni nt o

ei ght ti mggah 0dsindtMidsClle 36! @Aaslsﬁ)l@ aA8 U '&may B §s ﬁaﬁggeaﬁy. 4siR9 TDVA

such that eight consecutive tine slots formone TDVA frane"w tth a duration
of 4.615 herst Achidysivaafaildleidsnolo dae fipldssa omeing scgednot (evirhidambée) TOMA f r ane.

Each active, wirel ess. deyjce/ user i,s assi d.one o re time s|]ot indices
For et L bt G IR Shnte oF rBPga S el i ah Shorse ey g | o
sent in t herchihBRsS Aobr)in@s&isang dyiBolsHai (ke USESaeMiGRLRNGL N NOMA

frames used for the traffic channels. [0016] Each'tine slot within a frame

i s used feymbalaarsrdent inrige guarndipesipd. BPMiatramien oBlvertGulae chmes fepecncer s ti me
sl ot and burst .may, be wused, .interch ea h burst jncludes two tail
ol ot 5 RN R SRR o ek PG BE L D0 RGP slad Bl R G e s
guard per [00d7( ER}. 3 Thewurdigple tansy ai0barst Forgaehid GSM IThestiaykine fosi de t he
parent heses. A burst includes 148 synbols for _the tail, data, and m danbl e

fields. NEaRsHBoeE adyidenintg multiganerar opsiaflid chapprls yseariesiend user-
L X
burst formbtlediaa TISMA Thendsi Orethiongh £6r Thanafficsshanncls sarelisyhtdi@d TDM A
MR el 8tniough 1 Snd BMA rrames 1 thdugh 29 of Seeh e liftamme. A control
channel is sent in TDMA frame 12. No data is sent in idle TDMA frame 25, which is
used by the wireless devices to make measurements for neighbor base stations.
[0018] FIG. 4 shows an example spectrum in a GSM system. In this example, five
RF modulated signals are transmitted on five RF channels that are spaced apart by
200 KHz. The RF channel of interest is shown with a center frequency of 0 Hz. The
two adjacent RF channels have center frequencies that are +200 KHz and —200 KHz
from the center frequency of the desired RF channel. The next two nearest RF
channels (which are referred to as blockers or non-adjacent RF channels) have center
frequencies that are +400 KHz and — 400 KHz from the center frequency of the
desired RF channel. There may be other RF channels in the spectrum, which are not

shown in FIG. 3 for simplicity. In GSM, an RF modulated signal is generated with a
symbol rate of f,, =13000/40=270.8 kilo symbols/second (Ksps) and has a -3 dB

bandwidth of up to £135 KHz. The RF modulated signals on adjacent RF channels
may thus overlap one another at the edges, as shown in FIG. 4.
[0019] One or more modulation schemes are used in GSM to communicate

information such as voice, data, and/or control information. Examples of the



data, each multiframe in this exanple includes 26 TDVA franes, which are

| abel ed as TDVA franes O through 25. The traffic channels are sent in TDVA
frames 0 wbrouwgi303pd and TDVA franes 13 through 24 of eaehTmskemvissoae. A
control channel is sent in TDVA frame 12. No data is sent in idl e TDVA
frame 25, which is used by the wirelegs devices to nmake neasurenents for
nei ghbor base stations. [0018] FIG 4 shows an exanple spectrumin a GSM

system | foldhilaSio®XeHERde8 . mdy MeludE GMEKl @R6kisi YMansundSaift Kapmpd,tvegyon five
RF channel s that are spaced apart by 200 KHz. The RF channel of interest is

shown wi t RAM cadratyreefyophitide oModuliagion)Te My ddikadBhrse Rphifihkariegs have
center fr Les t . 0 - . requency
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referred gmcifdbmodkletion achantn- &lyI8Kend aRfonshianrevdopddinarc aidalation
frequencies that are +400 KHz and - 400 KHz fromthe center frequency of
the desiradcRe LIORREIAW TRRYYSHEY b MBI RRteHafe3skilabits st §¢588e r um

whi ch are(,@gl;s)'shown in FIG 3 for sinplicity. In GSM an RF nodul at ed
signal is generated with a synbol rate of f sym = 13000/40 = 270.8 kilo
synbol s/ s g2 GOKS ps pffemoht Hars standadd dBidoasedecadt hHoWwewgp, high-+idehityKhizdio The RF

nodul at ed sjgnal s an adj acent, RF, channel s nay thus overla ne anot her at
he. edges b BaBHBRRCe e st (4 BrOGHBuO R GRofe Ho kT b A HbRRs ar o

used in G&Ma%%(@&'ﬁﬁﬂﬁhc%tﬁ VolfcOI At O RerS HEE S intRia8E€ caihRltR, thaSHn@Fal cONt 1 O
i nformation. anpl es of thenodul ati on schenes may include GVSK (Gaussi an

I\P/ISE i mI; kr? SRidket ?@E@WiCM@P&SX}EM&W@Q Ea‘fArfEﬂeii fQIcﬁEzSerlrlta;tiQIﬁ rfi]zld g_r t M ary
Eeodtod wl BT (oD bpud T orbintin ot il st Mer R dat s i s

a const anin @8VEdy@Resbi nary nodul ation schene allowi ng raw transm ssion at a
maxi mum rate of 270.83 kilobits per second (Kbps). [0020] GSMis efficient
for standH@1l Giceerak acket dadigigedies (GRR§h-# jadBeR-vgicaudnocandt diewsser vi ces

desire hi Elg?#a%haté 'er%gxgtlto‘éhdr?etc&%ec?“ K. ia”ﬁ{o%ﬁée%le%ﬁgﬁe?&}e?\?%%?@m ty to

transfer vol ce and a services. To increase capacl ner al
Packet Rasglipplévemid CacfiCRRBYrhedADGHE (CEDhand StoaMassigt Ssvico(SMSM GRRSE ut i on)
and employs the same modulation schemes as GSM. GPRS allows for an entire frame (all

cight time slots) to be used by a single mobile station at the same time. Thus, higher

data throughput rates are achievable.

[0022] The EDGE standard uses both the GMSK modulation and 8-PSK modulation.

Also, the modulation type can be changed from burst to burst. 8-PSK modulation in

EDGE is a linear, 8-level phase modulation with 37/8 rotation, while GMSK is a non-

linear, Gaussian-pulse-shaped frequency modulation. However, the specific GMSK

modulation used in GSM can be approximated with a linear modulation (i.c., 2-level

phase modulation with a 7/2 rotation). The symbol pulse of the approximated GMSK

and the symbol pulse of 8-PSK are identical.

[0023] In GSM/EDGE, frequency bursts (FB) are sent regularly by the Base Station

(BS) to allow Mobile Stations (MS) to synchronize their Local Oscillator (LO) to the

Base Station LO, using frequency offset estimation and correction. These bursts

comprise a single tone, which corresponds to an all “0” payload and training

sequence. The all zero payload of the frequency burst is a constant frequency signal,

or a single tone burst. When in power-on or camp-on mode or when first accessing the

network, the remote station hunts continuously for a frequency burst from a list of

carriers. Upon detecting a frequency burst, the MS will estimate the frequency offset



UMTS (Uni versal Mbbile Tel ecomruni cati ons System standards have been
adopted in GSM systens. [0021] General Packet Radio Service (GPRS) is a
non- voi ceweenw/isesslt allows information to be sent andPCceas2aed3Be3 0SS a
nobi | e tel ephone network. It supplenents Circuit Switched Data (CSD) and
Short Message Service (SM5). GPRS enplloys the sanme nodul ati on schenes as
GSM GPRS allows for an entire frane (all eight tinme slots) to be used by a

si ngl e nohildtereStbats Msmiakl fr&geﬁ Byhiches 6THUSHz Hidaheie eatier. theoughpot rates
are achi evabl e. [0022] The standard uses both the GVWSK nodul ati on and
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modul at i omontomgieeftequiis Syreiciof maintaivbifs sidihitdiiza0ion s 8tndlsy GOt Clanthbe
approximated with a |inear nodulation (i,e., 2-level phase nodul ation with
a p/ 2 rot sendyymods, thesisaysncyRifssbisgrithing2 &di# oxi mat ed GVBK and t he synbol

se of | denid - FB
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sent regularly by the Base Stati e Stations (M)
synchr oni a&d thiqalliocltle @sedndl fat doth b@es tob chhe cBasmeSt@atnaenst,Placisg ng

frequency.of fset estimation and correction.. These bursts conprise a single
tone, whi EXrESPEASRERMOR BotaRTapiDAcy: Nay1UERADIARTY PP SEGHRDEE. The

all zero prydi9mg Réir thsclty eauenGyadatnsd f&rse@npp@éﬁ@y@widﬁng%ﬂ%aﬁ%_ &lgnal , or
a single tone burst. en’ in power-on or canp-on node or when first

accessi nganhbensetadding merh dasestaiansswhichoncrpasas bardwiard enstsudlk ys desiralde

frequency,  burst frama list. of .carriers..Upon detectin f.reguen bur st

the NG w [9 TeBerrRtE o emrisg ety Wb Doinehrdne e petn dhpeU equency,
which is &7.cbpKHgithr @istdly qafgti pffak ToRaMD dudngi hia%'d?ee%?ﬂ’ci gatiethsuahng this
estimated frequency offset. In power-on node, the trequency offset can be

as nuch a#tarpatianakigotbafhmatgl axiq majss febigpl 41 Mhighareny §sers orsHSCHPC he

[ ey B! T3 SHORD B R g D 5y 1 L1

cel lul ar fiedt ephoaattiat és abdcatetia dhamvdl der @amuaditiat@nak cainee ceaplisng a
channel frequency and a time slot), a second remote station can only use the allocated
channel after the first remote station has finished using the channel. Maximum cell
capacity is reached when all the allocated channel frequencies are used in the cell and
all available time slots are either in use or allocated. This means that any additional
remote station user will not be able to get service. In reality, another capacity limit
exists due to co-channel interferences (CCI) and adjacent channel interferences (ACI)
introduced by high frequency re-use pattern and high capacity loading (such as 80%
of timeslots and channel frequencies).
[0025] Network operators have addressed this problem in a number of ways, all of
which require added resources and added cost. For example, one approach is to
divide cells into sectors by using sectored, or directional, antenna arrays. Each sector
can provide communications for a subset of remote stations within the cell and the
interference between remote stations in different sectors is less than if the cell were
not divided into sectors and all the remote stations were in the same cell. Another
approach is to divide cells into smaller cells, each new smaller cell having a base

station. Both these approaches are expensive to implement due to added network

equipment. In addition, adding cells or dividing cells into several smaller cells can



and data calls. The demand for both types of calls continues to increase,
pl aci ng i ncreasi ng demands on network capacity. Network operators address
t hi s dermawo 2bw/i3m®peasi ng their capacity. This is achi eret/usesospzasoapl e by
di viding or adding cells and hence addi ng nore base stations, which

i ncreases hardware costs. It is desirdble to increase network capacity

W t hout unduly increasing hardware costs, in particular to cope with

unusual | yrdsak g€ rddeak seaomndithiurdnd GelM@k fdricAViaf tnfors T A8 01 infirREdati onal
football match or a major festival, in which many users or subscribers who

are | ocat &amycigliberiag seh hecayse shapflistangedbohwewseslls Heredeaodor k at one ti ne.
Wien a first renote station is allocated a channel for comrunication (a
channel conprising a channel frequency and a tine slot), a second renote
station can only use the SUMMRY GRIHEINVENTIONe first renote station
has finished using the channel. Maxinmmcell capacity is reached when al
the al | ocH028] tharfirst eml%@%a@ﬁbitég PEgsentyRAEENt; FPPIREIWFIMRYEES Aqans#4d | abl e

time slot ﬁlsﬁ'ﬁ@ti(ﬁktﬂ%‘?rsi%rpliﬂéetrﬁﬁingl %e@ﬁéﬁc@dset TRfFmIBAN S0 LN AmRY s, t | onal
renote station user w not be able to get service. In reality, another
capaci ty tomptisiexirstesviog esignalicg-foimarmnedmaotnt eatfoar exdomsng GCla) nawmdseadyf acent

channel intertferences (ACI) introduced by high frequency re-use.pattern and
i gh capalPys GANTRE: CSUBPOTIE BEbAFE ¢ Chuebie ot Rl e EiIBkC co)

[ 0025] Neg&ﬁ&ﬂfceog&rt@tb@n%em\yethaqeﬁl@ﬁeswuémf& PeohhRMchifo? cRHFBEbeiRE Ways,
all of which require added resources and added cost. For exanple, one

appr oach esablphel.vi de cells into sectors by using sectored, or directional,

E . id j.cat.i f b f
oot o st MR ROReR SERBCCERR Bisthnger ARRPUGE it & Ruebb ferangen °

stations infohdtionc®micensRichefi&. 1S less than if the cell were not divided
into sectors and all the renote stations were in the sane cell. Another

appr oach 1028bInyangtlps cadbodigngnytthe shrnplegeserntios infoswptioeglement ideptifies| |

havi ng a i ﬂh#J‘ roaches are expensive to inplenent due
to added ﬁ%ﬁﬁ%r ﬁ%& p%gﬁf. ngggﬁﬁgﬂbn, adding cells or dividing cells

i nt o seve[®I295 imhdogticr @lbbgintmn s cHannélnypeamit EDSLAabifamnSicld it bbdedae cel |
experiencing mre CCl and ACl interference from nei ghboring cells because
the di st aft080hatdk@h cel ISHVK Trattbled. SUMVARY OF THE | NVENTI ON

[0031] SOOTIT TCH/H + ACCHs

[0032] SOITT SDCCH/4 + SACCH/C4 or CBCH (SDCCH/4)

[0033] SITTT SDCCH/8 + SACCH/CS8 or CBCH (SDCCH/8), wherein an S-
bit indicates the training sequence set to use, where SDCCH/4 is Stand-alone
Dedicated Control Channel/ quarter-rate subchannel, SACCH/C4 is Slow SDCCH/4
Associated Control Channel/quarter-rate subchannel, SDCCH/8 is Stand-alone
Dedicated Control Channel/eighth-rate subchannel, SACCH/C8 is Slow SDCCH/8
Associated Control Channel/eighth-rate subchannel, ACCH is Associated Control
Channel, CBCH is Cell Broadcast Channel, TCH/F is Traffic Channel Full Rate and
TCH/H is Traffic Channel Half Rate.

[0034] In another embodiment, when an alternative/new TSC set is to be signaled to
the remote station 123 - 127, the channel type and TDMA offset field is coded as:
[0035] 11000 TCH/F + ACCHs using alternative/new said training sequence
set

[0036] 11 10T TCH/H + ACCHs using said alternative/new training sequence
set

[0037] 11111 Reserved,



[0026] In a first enbodi nent, the present patent application conprises
means and instructions for signaling training sequence set information to a
renot e stwDi201/03e390pri Si ng recei ving signaling froma recoiis2ea8i30n
indicating if a new set of training sequences is supported, and using a
channel description to signal the trai%;ing sequence set to be used by the
renote station for a communi cati on channel being established. [0027] In

anot her enjuse] Whsiein tritgd/Ehignmaffideneinddt FOIN-Rate, I CHANREITr&RES CChadnkpN
information element identifier, [0028] |n anot her enbodj nent, the channel

descri pti Balfiato rpbAEH dy AssstataddepntraliChanpelsind vellvarindiiese ylyee spding DVA

of faet 11 Eviit et RERugh T ATl PRy A ROAAD TR S BB IO oy 1
+ ACCHs [Q@@2] S O T T SDOCH 4 + SACCH/ C4 or CBCH (SDCCH 4) [0033] S| T T

T SDCCH 8 + SACCH C8 or SDCCH 8), wherein an Shit indicates the
traini ng §9§dkH: anathsr W%ggen(tmwbalsmwe?@wswﬁéefaquﬂé?e Siedrledited

Cont r ol r}eﬁb{es% t @ Bﬁ’el?#ﬁ%ca!ﬁﬁpiﬁﬁ{/m 11@‘15&(?(1 low SDCCH 4

Associ ated Control anne qua r-rate subchannel 8 is Stand-al one
Dedi cat ed[00dfi} 0010 ChannelCél/Ght-MACEHe (smbcdhmdnetfersﬁﬂw-v C8 is Sl ow SDCCH 8

Associ at e r.ol ann S nel , is Associ at ed
Cont r ol C&gﬁggﬁ gj{ %ééﬁig ‘ggﬁﬁi ?peéﬁhﬁ?%F VeFIS@Q/ is Traffic Channel
Ful I Rat e{m\%T@H/ Hoi s Traf/Fs +Aeong | spedif cJdas fersiol@$4] I'n anot her

enbodi nmen en an alternative/new TSC set is to be Signaled to the renote
station 10843] 197 1 ihe cKRERHAFStyAECEdsIFBMACasic setsionidl d i s coded as:

et 100364013 OFF T B ReEACE R R e VB e new training

sequence §#45] 11010 Reserved
[0046] 11011 Reserved
[0047] 11100 Reserved
[0048] 11101 Reserved
[0049] 11110 Reserved
[0050] 11111 Reserved,
[0051] wherein TCH/AFS is Traffic Channel/Adaptive Full-Rate Speech, TCH/FS is
Traffic Channel/ Full-Rate Speech, TCH/HS is Traffic Channel/ Half-Rate Speech,
and ACCH is Associated Control Channel and wherein this set of code points are
signaled to the remote station when an alternative/new training sequence set is used.
[0052] In another embodiment, the S-bit is 0 if a legacy training sequence set is to be
used and S-bit is 1 if a new training sequence set is to be used.
[0053] In another embodiment, the bit position 8 is 0 if a legacy training sequence set
is used and the bit position 8 is 1 if a new training sequence set is used.
[0054] In another embodiment, a cross-correlation ratio between the different training
sequence code and the existing connection’s training sequence code is low.
[0055] In another embodiment, the present patent application comprises an apparatus
to produce first and second signals sharing a channel, comprising a plurality of data
sources, whereby a plurality of data is generated, at least one sequence generator
having a plurality of outputs, whereby a plurality of training sequences is generated, a
plurality of combiners, each having a plurality of inputs and at least one output,

wherein a first of said inputs is operably connected to one of said data sources and a



[0037] 1 1 1 1 1 Reserved,[0038] wherein TCHF is Traffic Channel/

Full -Rate, TCHHis Traffic Channel/ Half-Rate and ACCH i s Associ at ed
Control Gharnmlo3edyd wherein these three codi ng poi nts alPeT4diSgialoa3ot o t he
renote station when an alternative/ new training sequence is used. [0039] In
anot her enbodi nent, when an alternatiVve/new TSC set is to be signaled to
the renote station, the channel type and TDVA offset field is coded as:

[0040] O Qddnd of sdidHhfs 1s S5ekisty (BReLe @Qﬁﬁ%ﬂé@fcﬁb&ﬁut@;)of[s@ﬁ%guellc@ 10T
TCH HS + ACCHs (speec codec version 1) [0042] 0 TCH FS + ACCHs

(speech cg@n@éatowélﬁtﬂbyz) lepgeugraming seqpence FEsPaEged wieHsastHne dets te odec

171°0°1 ol ity Bpaegfind o oy R R ARRRGoCRERE: YRERUD 0P, o

[0048] 1 inphtsOard Rekastvett bOP4O]wherdbyltht arRasedrveddiledGhoduldtesl sdid 1
Reserved, [0051] wherein TCH AFS is Traffic Chapnel /Adaptive Full-Rate
Speech, T@@@Se% éiafﬁr wyiRg @ %:?Vér‘fﬁ’é”}ef frsqupngzapnd gpfast HmeTeiny prgl joutpREsapf i ¢
Channel / L1 §;ﬂg ghionafdd ACCH is Associated Control Channel and
wherein tlﬁ_ﬁls get o % Ir%l nts are signaled to the renpte station when an
al t er nat i {05akn armhememjpoémmpme,nh@pﬁmnt psteu&qnthce[tﬁm&bhlplrmesam‘k»ashetatlon

enbodi nment, the S-bit i if a Iegacg{ﬂ@ ai nlln? nceg%g; is to be used
and S-bi t SEPHSINg a Fopfx @é‘?‘%‘?ﬁ% Uit a duple C%‘S%@T I'n
anot her eppadi B ktatib @nhia, Fa%bélb&“fr&lt' eidQ)plefabe E&Ql%@ﬁédtté WIHiegpguence
set is used and the bit position i's if a new training sequence set is

used. [008#itch, ﬁracn:@tehé.ﬁmemi@f@r m*ﬁbly&omre@@si te drarigbeivérdront and,@ dhenngden t he
different ;tr nce cod

C |en|£1 mter 0 gbancdthce Lin Ve eCot 0 dtInlng

sequence. dder s gSRE0ES: SPRRURSPRTRL R e F R Bl b an

appl i cati eshtEQRPHkERSs08Na AARAKALIYE controller interface operably connected to the
controller processor, a coder and interleaver operably connected to the controller
processor, a transmitter modulator operably connected to the coder and interleaver, a
transmitter front end module operably connected between said transmitter modulator
and the duplexer switch, a data bus operably connected between the controller
processor and the channel decoder and de-interleaver, the receiver demodulator, the
receiver front end, the transmitter modulator and the transmitter front end and
software stored in the memory, wherein the memory comprises at least one table of
data, wherein the data comprises values of a parameter for at least one set of remote
stations, values of training sequence code (corresponding to a training sequence),
values of time slot number, and values of channel frequency.
[0057] Further scope of the applicability of the present method and apparatus will
become apparent from the following detailed description, claims, and drawings.
However, it should be understood that the detailed description and specific examples,
while indicating preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications within the spirit and scope

of the invention will become apparent to those skilled in the art.

BRIEF DESCRIPTION OF THE DRAWINGS
[0058] The features, objects and advantages of the invention will become more
apparent from the detailed description set forth below when taken in conjunction with

the accompanying drawings.



to produce first and second signals sharing a channel, conprising a
plurality of data sources, whereby a plurality of data is generated, at

| east oneweeguae®Igenerator having a plurality of outpeCs/uSavensisy3 a
plurality of training sequences is generated, a plurality of conbiners,
each having a plurality of inputs andlat | east one output, wherein a first
of said inputs is operably connected to one of said data sources and

asecond of00z8] d iFigkEs shswoRSIR| 2@ BE. tRbshitePNR Dfecsidbd out puts of said
sequence generator, whereby at | east one training sequence is conbined with

at | east Obat digyegrebee a biack|diaggam e a recsiist Heidarrhe domedidatgr.t r ansmi t t er
modul at or fiay| N9 @ ﬁ%%ﬂ;'&%g Shplk PR %%mﬁ%ﬂnﬁ?rhﬁ Sh ()q output, whereby the
gr n%dula% dup atesP & ag {

transmtt or “no sai d conbi ne a using a first carrier
frequency[ted] a fHigst 4tshows ah exarapld spactat 8 aaGPMwyateirt y of nodul at ed

si gnal s. {0056] I n anot her enbodi nent, the,present(&g ent appl.ication
conpri ses!M68hse HEWEi dnis cdmPPPI&lisy repressatetion | r 2 pg smycaingnna, a

dupl exer §M&&ﬁh operably connected to the base station antenna, a receiver
front end operably connected to the duplexer switch, a receiver denodul ator
oper ably f96dpct ddgiro 6tshews en errvegenfenoof collnavhich artammnef a ddbudatesystamd

de-interl egv oper ably connected to the recei ver denodul ator and the
Cont rol | e I0gShcedSBe HlBRSancramMnaCHRErGH o TPRoGR B¢ UgeAangn
connect edpfy@if1O8cEWITNIAG boRAREREEMs syStem@der and interl eaver operably
connected to the controller processor, "a transm tter nodul ator operably

connect ed (@096t he Togder 8Andhows eanl @apasptus aforr eprsating en 4 ronltipkndcewsdul e

oper abl y connecteg betree{ sq%d Er%nsgitter nndﬁlﬁtor andlthﬁ duglexer

swi tch,  a“YEPEALCLRSIEbOP RS g Ser R RO RSN EH  BP 8 F PP Skessor and
the channgjoedpcodagurendBdehdv el @pyaims the sReinein derduipdd Qiccest he
receiver front end, the transmtter nodulator and the transmtter front end
and sof t WePBMENIEAERN PYtanhdo REAYES firsirad eceondndgidnbhajingohpipglsechampel | east

one table,of Ereﬂo'Eobﬁb?ne%%?aq%%@@éﬂ@ﬁ?du‘{%&'Eigne%- a parameter for at

| east one se glF%m) e stations, values of training sequence code
(correspofiie8p t FigutDadmhgecoapaeyiag irawiagdies fafwdhanmelisslosingnimbdod and
val ues of channel frequency. [0057] Further scope of the applicability of
the preseffll Wiiehtd amara&ﬁp%wwwél i) of Bigetse® afpdtr Ehef thoACHRRYPE owi ng

detail ed dggghiption, clainms, and draw ngs.

[0069] Figure 10A shows an example embodiment wherein the method described
by Figure 9 would reside in the base station controller;

[0070] Figure 10B is a flowchart disclosing the steps executed by the base station
controller of Figure 10A;

[0071] Figure 11 shows a base station in aspects illustrating the flow of signals in
a base station;

[0072] Figure 12 shows example arrangements for data storage within a memory
subsystem which might reside within a base station controller (BSC) of a cellular
communication system.

[0073] Figure 13 shows an example receiver architecture for a remote station
having the DARP feature of the present method and apparatus;

[0074] Figure 14 shows part of a GSM system adapted to assign the same channel
to two remote stations;

[0075] Figure 15 shows a flowchart disclosing the steps executed when using the

complimentary training sequences of the present method and apparatus;



However, it should be understood that the detailed description and specific
exanpl es, while indicating preferred enbodi nents of the invention, are

gi ven by weyoofo3dpidbustrati on only, since various changegcan$20masfpzati ons

within the spirit and scope of the invention will becone apparent to those
skilled in the art. BRI EF DESCRI PTI ONIDF THE DRAW NGS [ 0058] The features,

obj ects and advantages of the invention will becone nore apparent fromthe

detai |l ed ¢RgF6[i PtHigireI6tshb W b BadredtAinWhiesdfake sfofedCia hdhisil viichvnb t he
acconpanyi ng draw ngs.[0059] Figure 1 shows a bl ock diagram of a
t ransni t t exccatedhametiods disglosqdoodlp pricgianplicatsmows a bl ock di agram of a

receiver i-t, and;: Qf ..l | gur sﬁwx@ £o} and
burst for t7ts7] i nq:déﬁg q?%gglffr}slﬂ tﬁ%trrg&jtlg’suﬁrgd\}\s%afﬁr g)é’anp ehgfégg'? & gr%éa%g: GSM
system [ Gobdlg feygances with sramid segliedceeds the Ry@3®ITtsat HOFS@f, a cel | ul ar
comuni cations system [0064] Figure 6 shows an_arrangenent. of cells which

are part OH78l celfiigyar8<paiadina Poesyt winyn for Shdls? dhceRamprEecEEY angement
of time sggggvjiﬁr%@oy{g@s@%w sion nultiple access (TDVA) comruni cati ons

system | ] Figure 8A shows an apparatus for operating in a nultiple
access cofftTf] catHiguresiysit ampetformpammdydet Whenspaiangl XA STgwathdeghgnri ng a
singl e chigggl; [0067] Figure 8B shows an apparatus for operating in a
mul tiple 5s comuni cation systemto produce first and second signals

sharing ajgygopl e IKP@RMB! is %gférféﬁhagseapl&ommﬁdmﬁngﬂmwli With 187dy second
nodul at ed signhals; [0068] Figure 9 of the acconpanying drawings 1s a
f1 owchart T8Cdcl osing a method for using the apparatus shown in any of

Fi 8 1 of,,t.h ' i : j 10A sh
an exanpl DB bodi HEHE MrsrdiforHE e e deein 508 BY sy 8B Ted o™ est de
in the baggcstation controller; [0070] Figure 10B is a flowchart disclosing

the steps executed by the base station controller of Figure 10A
[0082 Figure 22 is a performance plot when pairing QCOM7 TSC3 with legacy

TSC3;
[0083] Figure 23 is a performance plot when pairing QCOM7 TSC4 with legacy
TSC4,
[0084] Figure 24 is a performance plot when pairing QCOM7 TSCS5 with legacy
TSC5;
[0085] Figure 25 is a performance plot when pairing QCOM7 TSC6 with legacy
TSC6;
[0086] Figure 26 is a performance plot when pairing QCOM7 TSC7 with legacy
TSC7;
[0087] Figure 27 is a performance plot when pairing QCOMS TSCO with legacy
TSCO;
[0088] Figure 28 is a performance plot when pairing QCOMS TSC1 with legacy
TSCI;
[0089] Figure 29 is a performance plot when pairing QCOMS TSC2 with legacy
TSC2;
[0090] Figure 30 is a performance plot when pairing QCOMS TSC3 with legacy
TSC3;
[0091] Figure 31 is a performance plot when pairing QCOMS TSC4 with legacy
TSC4,



[0071] Figure 11 shows a base station in aspects illustrating the flow of
signals in a base station; [0072] Figure 12 shows exanple arrangenents for
dat a storwgeow/dabion a nmenory subsystem which m ght resi #eTwistémonisobase
station controller (BSC) of a cellular comrunication system [0073] Figure
13 shows an exanpl e receiver architectiBire for a renote station having the
DARP feature of the present nethod and apparatus; [0074] Figure 14 shows

part of a[¢esh| sy Htigire 3daP tagftrioBnAsSi [G6t Whe SafBy q@mslmcos Wi 16Lapt e
stations; EOO?S] Flglgﬁre 15 shows a flowchart disclosing the steps executed
when usi ngSEAe conplimentary training sequences of the present nethod and

appar at us; 6] FLgurs - B 1 red in
menory vvhl‘i:@gfmy Fle? %gl}t% é}t% @%%%S?qgtﬁg%ni%ﬁ% gq%@o%sta enﬁ hz%%lc§cati on;
[0077] Fi g8Ce;dnd contains a test result sunmary for 1% FER when pairing

| egacy training sequences with training sequences of the M/ set of TSCs;
[0078] Fi 1081 18 Figweaitnis aperiospancs ol whshwaiye p&wwﬁ?m’g ACESY r i ng

| egacy TSggcwi th QCOMB TSCs; [0079] Figure 19 is a performance plot when
pai ring "TSCO with | egacy TSCO, [0080] Figure 20 is a performance plot
when pai r [(0§SRCOMgiSA S s thflbedacty cdisptising GOpi | takingby ea Dade bistian to

per f or manc t akrin TSC2 with | egacy TSC2; [0082] Figure 22
is a perfﬁ_ﬁﬁg%gglwcgﬁ%}lﬂ%g}? eﬁrﬂg‘)ttﬁ@i‘wlﬂ_'I'SCS with | egacy TSC3; [0083]
Fi gure 23[G96p Parif@tmBnse flehRhartb&pRahd sieshs HIAMb sIfef triinldy degaaey TSC4;
[0084] Figure 24 is a perfornmance pl ot en pairing TSC5 with | egacy
TSC5: information to a remote station;

[0097] Figure 37: Channel Description structure (from 3GPP TS 44.018 section

10.5.2.5 and 10.5.2.5a);

[0098] Figure 38: Channel Description structure (from 3GPP TS 44.018 section

10.5.2.14b); and

[0099] Figure 39: Channel Description structure (from 3GPP TS 44.018 section

10.5.2.14b).

DETAILED DESCRIPTION

[00100] The detailed description set forth below in connection with the appended
drawings is intended as a description of exemplary embodiments of the present
invention and is not intended to represent the only embodiments in which the present
invention can be practiced. The term "exemplary” used throughout this description
means "serving as an example, instance, or illustration," and should not necessarily be
construed as preferred or advantageous over other embodiments. The detailed
description includes specific details for the purpose of providing a thorough
understanding of the present invention. However, it will be apparent to those skilled
in the art that the present invention may be practiced without these specific details. In
some instances, well known structures and devices are shown in block diagram form
in order to avoid obscuring the concepts of the present invention.

[00101] Interference due to other users limits the performance of wireless
networks. This interference can take the form of either interference from neighboring
cells on the same frequency, known as CCI, discussed above, or neighboring

frequencies on the same cell, known as ACI, also discussed above.



[0085] Figure 25 is a performance plot when pairing QCOW TSC6 with | egacy

TSC6; [0086] Figure 26 is a performance plot when pairing QCOM7 TSC7 with

| egacy TSUB;20{00880p Figure 27 is a performance plot wherCpaiszem®3RECOVB TSCO
with legacy TSCO [0088] Figure 28 is a performance plot when pairing QCOVB
TSCAA with |egacy TSC; [0089] Figure 29 is a performance plot when pairing

QCOMB TSC2 with | egacy TSC2; [0090] Figure 30 is a performance pl ot when

pai ring QM@Y82[TSC3 Wirlhe-ARgaminttHeknct 04 latfind$NaC isluded té r@Rict @orance
pl ot when alrlngtW%CO\/B TSC4 with | egacy TSC4;[0092] Fi %gre 32 is a
per f or nan&eapichintgHernga(¢Ehg Cooke iR RroiegfdS(PPadss sfaododizedi gure 33
Is a perfagn wh Lri (&N}@ T, M T ; [ 0094]
Fi gure 34%@8 gbc eg%%gécﬁangglgﬁ%ta \a%tehn pai Fi itﬁg@ % nd?%%%%é/ﬁ'th e%gl?:g TSC7;

[ 0095] Fi gdupeedBBowslink hdvancdibrdeeiwonpeifantages (BARPY) ak elesdibeahbaseigiati on to
I dentify NUROS—,cagabiIity in a renote station; [0096] Figure 36 is a

f 1 owchar t TebARNICE PAYCst eps taken to signal training sequence information to

ST INPD, | PASE okt dlonChals) sl anustuet el o,
Descri pti bortlsdrmioct, ut suffiresns JERFerEced 4t t8samectimen DARP 2pdrdle); atathd [ 0099]
Figure 39;bas%{;a?'nrzin§allrt ([))F g(%g(i:e%’geir% asrtegnuo?et Etrat?on(.f itos@pgr%;sgs -Ia_lgja%élﬁtpc gnnse %Eliion
co-channel interference that differ from general noise. DARP is available in
previously defined GSM standards (since Rel-6 in 2004) as a release-independent
feature, and is an integral part of Rel-6 and later specs. The following is a description
of two DARP methods. The first is the joint detection/demodulation (JD) method. JD
uses knowledge of the GSM signal structure in adjacent cells in synchronous mobile
networks to demodulate one of several interference signals in addition to the desired
signal. JD’s ability to retrieve interference signals allows the suppression of specific
adjacent-channel interferers. In addition to demodulating GMSK signals, JD also can
be used to demodulate EDGE signals. Blind interferer cancellation (BIC) is another
method used in DARP to demodulate the GMSK signal. With BIC, the receiver has
no knowledge of the structure of any interfering signals that may be received at the
same time that the desired signal is received. Since the receiver is effectively “blind”
to any adjacent-channel interferers, the method attempts to suppress the interfering
component as a whole. The GMSK signal is demodulated from the wanted carrier by
the BIC method. BIC is most effective when used for GMSK-modulated speech and
data services and can be used in asynchronous networks.
[00104] A DARP capable remote station equalizer/detector 426 of the present
method and apparatus also performs CCI cancellation prior to equalization, detection,
etc. Equalizer/detector 426 in Figure 2 provides demodulated data. CCI cancellation
normally is available on a BS. Also, remote stations may or may not be DARP
capable. The network may determine whether a remote station is DARP capable or
not at the resource assignment stage, a starting point of a call, for a GSM remote
station (e.g. mobile station).
[00105] It is desirable to increase the number of active connections to remote

stations that can be handled by a base station. Figure 5 of the accompanying drawings



10. 5. 2. 14b). DETAI LED DESCRI PTI ON [ 00100] The detail ed description set
forth below in connection with the appended drawings is intended as a
descri pt iwo 20fo/88®apl ary enbodi ments of the present inveoriuseomnsips not
intended to represent the only enbodinments in which the present invention
can be practiced. The term "exenpl ary15used throughout this description
nmeans "serving as an exanple, instance, or illustration,” and shoul d not

necessar i kyove a Gomplifiste dep2Ssefatib@rared collul@d ¢aninagRetionsONBEen®t108! The
enbodi ments. The detail ed description includes specific details for the

pur pose ofYSDYPAPHEFsDashepieRshl I0ndel sedAdt ard smatpstapes bnt 1RAvER: i on.
However, i4q X.\ﬁcLh2PeB9%%Ps%t1gaﬂtco%1ﬁoltl{}gslgl LY g&l.t{g PO&tQ‘»Eitgﬁ&l% & Q[?é fibiiEnRT €sent
my practiced w ou ic deftails. n so

i nvention e t hese speci ne
i nst ances diffveddt rdeiorantasibidit23m B2, andtr deyvicnes] af molsiosmwitdhingdeaatks t5lagr am

formin order to avoid ab curing t he caoncepts of the present invention.
S

[00101] | her TR HOEC HEIDRLEHRICS uigdr d OF i 4F tCONPFECD & RORHRARCRY NN r el ess
networ ks. (cliidnd BEKIHEIEILS) a1 ARlfeh hembRIMiRhs b8 NCT2] MuaIhaRGNE Trom

nei ghboring cells on the sanme trequency, known as CCl, discuss ove, or
nei ghbor i hgndheklquelit deyices iy feaedevicdtds dekinenundagird&ls,deaicsocapablewssed

above.[OO%OZ. Si ngl -%nhenna 'nterf?rﬁnc cancel l.at i f IC) is used to
- educe Cob*"SiZRAER a8l AT REETIeR fIlc FRETARE BAFCHLISnI - Pr o] ect (3GPP)
has st andpjdoged SA%%gﬁﬁrcfaﬂ?g%DRﬁ-exaﬁﬁbQ, | Sic@ diRtaRofats@ et dlIRtw Q@D

interference. The 3GPI adog downl i nk advanced recei ver performance
( DARP) t oofihsaeinpts stdiions éder Va7 anthatheapspidte stagsd 23[-0020By npaRFof ther eases

k ' b | oyj f . _Eurth i
Cuppr esselnenapeyerfBReR IRl RSt bR ap e R cplbabane

part of alsBCEINekltdhatdvelyenBERIStatying. fortexabpRy, 6%5&s dad] A€ aninsfeheanel and
co-channel interference that differ fromgeneral noise., DARP is avail able

in previ obePyerierihnidhconnete afdanus2y sil A enkethes commpppagionscqgipment

10 2200 ONFAEPURR bEShA oM 5, LGSR Bl T

j oi nt det gat ipablid ewirchddatelephore) b twielk N62.alldws calls to be routed between the
mobile cellular system 100 and other communication systems. Such other systems
include other mobile cellular communications systems 100 of different types and
conforming to different standards.
[00107] Each of remote stations 123 - 127 can be serviced by any one of a
number of base stations 110, 111, 114. A remote station 124 receives both a signal
transmitted by the serving base station 114 and signals transmitted by nearby non-
serving base stations 110, 111 and intended to serve other remote stations 125.
[00108] The strengths of the different signals from base stations 110, 111, 114
are periodically measured by the remote station 124 and reported to BSC 144, 114,
etc. If the signal from a nearby base station 110, 111 becomes stronger than that of the
serving base station 114, then the mobile switching centre 152 acts to make the
nearby base station 110 become the serving base station and acts to make the serving
base station 114 become a non-serving base station and handovers the signal to the
nearby base station 110. Handover refers to the method of transferring a data session
or an ongoing call from one channel connected to the core network to another.
[00109] In cellular mobile communications systems, radio resources are
divided into a number of channels. Each active connection (for example a voice call)

is allocated a particular channel having a particular channel frequency for the



uses know edge of the GSM signal structure in adjacent cells in synchronous
nobi | e networks to denodul ate one of several interference signals in

addi ti on wo 20tve3a®si red signal. JD s ability to retri eveCrnsesbessnse
signals allows the suppression of specific adjacent-channel interferers. In
addition to denodul ati ng GVBK si gnal s16JD al so can be used to denodul ate
EDCGE signals. Blind interferer cancellation (BIC) is another nethod used in

DARP to deswalitiadigndl (eardsMiitedshyommalbasdNtitionBi 10, 11 he 18 e6 girdBste RASIoNA2KNOW edge
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i s denoduteathe hader sationhid Owant, ¢d4 aad réceived Yy tiebd3t Catieh ho@l.11B) O 4)s Thest

effective when used for QVBK-nodul ated speech and data services and can be
used i n aS§AeReisH It ifs 2R uplimpaigngls arcrohiop ditisranh to llovpigudiangous

equal i Zerfr R oty almcaa‘ﬁomﬁdf% RIGRL int®E: &Qe%%&ﬁmﬁhfeéd@{gmsa gforms

CCl cance on prior to equalization, detection, etc. Equalizer/detector
426 in Fi gurrec@var agnadest themooloteadtatndat 23 -CTCL7 aatwebdsatstaoon dddnbll,y i s
avai |l abl e %1 a BS. Also, renote stations nmay or may not be DARP capabl e.
The net wol ‘may determ ne whether a renpte station is DARP capabl e or not

at the resiige asSAIM¥BR ffraQBulad s%ﬁt@ﬁlgitB%prBQﬂd@Fac@éssat_oCﬁbﬁy @k @ GSM
renote station (e.g. nobile station). [00105] It is desirabl'e to increase
t he nunmbefregiengy tréuse. Eigurret tof dhe aceompanping dteingsnbowhan acangdrecthaidl ed by

a base statjon. Figure 5 of .the acc in rawi ngsshows .a si ified
Fepr osent Ao r B GomyRin b nS SRR A 6 JeRhRR BEReT R st Bl

conpri seschagfe Padti @RS ftldr oflt1Anghitd 4cmBnt-ciRERs: 51 Flelj@dtRick23That24, 125,
126 and 127. Base station controllers 141 to 144 act to route signals to

and from fsangihet deeld fieawascies svailabdm foripBase sfation yaddlpcated (¢ S5t bask of

are connestadl P ASHEE BBt i - It FIF TERICL®, SN RRUSRANIES 32 hough
renot e st adct@psorl2Bs). St2iéd anethcowanriny fhgocivglid alledatddeodavi c6ete theay fi xed

wirel ess devices and W rel ess devi ces capabl e of handling data al so fall
under t hesﬁ&TéPgFacthi i esitss spdhrited iths il oectors S?LOZGIT.S? site for 4 Sltesﬁla"e

different frequencies. The frequency reuse pattern repeats itself after the fourth cell.
FIG. 6 illustrates the system’s cell repeat pattern 210 whereby base station 110
belongs to cell A, base station 114 belongs to cell B, base station 111 belongs to cell
C and so on. Base station 110 has a service arca 220 that overlaps with adjacent
service areas 230 and 240 of adjacent base stations 111 and 114 respectively. Remote
stations 124, 125 are free to roam between the service arcas. As discussed above, to
reduce interference of signals between cells, each cell is allocated a set of channel
frequencies, where cach frequency may support one or more channels, such that
adjacent cells are allocated different sets of channel frequencies. However, two cells
that are non-adjacent may use the same set of frequencies. Base station 110 could use
for example frequency allocation set A comprising frequencies fl, f2 and f3 for
communicating with remote stations 125 in its service area 220. Similarly, base
station 114 could use for example frequency allocation set B comprising frequencies
f4, £f5 and f6, to communicate with remote stations 124 in its service arca 240, and so
on. The area defined by bold border 250 contains one four-site repeat pattern. The
repeat pattern repeats in a regular arrangement for the geographical area serviced by

the communications system 100. It may be appreciated that although the present



[ 00106] Signals carrying, for exanple, voice data are transferred between
each of the renote stations 123 - 127 and other renote stations 123 - 127
by neans wO 20tv3base station controllers 141-144 under twhe/useomwnsizsnf the
nobil e switching centres 151, 152. Alternatively, signals carrying, for
exanpl e, voice data are transferred béfween each of the renpote stations 123
- 127 and ot her communi cati ons equi pnent of other conmuni cati ons networks

via the pudinglc 3o¥chGhgelfbatephRne a Reicappiitcbhay Hage Rulhiber 5MEitcs bk
t el ephone network 162 allows calls to be routed between the nobile cellular

syst em 10thaadenramd @rtolebmrbar o4 ficavensips oéies thagdeh ot her systens incl ude

ot her nobj 1 ul gr i I : i {f.er and
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127 can b&Da¢Avi dBMAyisanymoltiglcobeasnigtheiquefdikerd ®t pidvidisg id@eastdl, 114.
A renote statjon 124 receives both a_ signal transmtted hy the serving base

station 1920261 HalONParh earBer BFataay By SHsRRdTd e Hasalsstadied ons 110,
111 and 'P%ﬁl@geﬁacthofra?ﬁ' féef}lﬂﬁé}%fartftﬁﬁ% ﬁltéfa@sﬁgn%g% ujs%itilmé %%0%11 GRME, (it T engt hs

of the different signals frombase stations 110, , 114 are periodically
measur ed Bymeheparatrotee istoadiglortini@doand hue poglttednscoutB®Cirhd 4lotsifodn oat c. | f

t he signa r a near by base Lon 110, 111 becones stronger than that
of the sehpﬁ\ﬂ‘grpﬁgﬁf’e‘”’z}?at‘i}l{f‘ﬂoﬂf%%ﬁﬁgﬁ'the mobi | e switching centre 152 acts
to meke tlgi1fgpr by Rageysidafichdhel LOcRRGOR: HiRR S6F Withth basershatdon and
acts to nmake the serving base station 114 becone a non-serving base station

and handopatisulehdregienval  tlhet hDMafrbychaser paricubm dander Hanwowerareefers to
t he met hod o% trans erri%.a data sessi on _or _an _on iQ% cal | frefom one
channel cBHRBEELGHE PIFE T8 AWsNRE , R 8F ANBE HEps Sﬁgﬁl &y 15t dFA™S ar
nobi | e coPpMINdrEREd, Ohe Fyflce BBuctiiRUidchB8SQUr GRS Aarfixedi DA lafMighricnpunber  of

channel s. Each active connection (for exanple a voice call) is allocated a
parti cul afonsHaresencheivings dotp dhatinstipdicalbhapnser dpingyeashcime diameh&Besan! i nk

signal (t ! t i . r tation
19 o AR ooy B BRC W R Y oo iioh 12, S0P hnd
havi ng a p#ferént ubsdgnednitand slotsf wileju ansiyglé oharnbefreaglenok  ais graddd {Hovantkei tted by

the renpte station 123 - 127 to the base station 110, 111, 114 :f\nd recei ved
by the badEes{ols fe@ﬁat]pfgpd@g_l Y- Eq_r@)x_am]p%ea first user may transmit on the 1™ slot of

every frame of frequency f1, while a second user may transmit on the 2™ slot of every
frame of frequency f2. During each downlink time slot, the remote station 123 — 127
is given access to receive a signal transmitted by the base station 110, 111, 114 and
during each uplink time slot the base station 110, 111, 114 is given access to receive a
signal transmitted by the remote station 123 - 127. The channel for communication to
a mobile station 123 — 127 thus comprises both a frequency and a time slot, for a
GSM system. Equally, the channel for communication to a base station 110, 111, 114
comprises both a frequency and a time slot.

[00113] Figure 7 shows an example arrangement of time slots for a time
division multiple access (TDMA) communications system. A base station 114
transmits data signals in a sequence of numbered time slots 30, each signal being for
only one of a set of remote stations 123 — 127 and each signal being received at the
antenna of all remote stations 123 — 127 within range of the transmitted signals. The
base station 114 transmits all the signals using slots on an allocated channel
frequency. For example, a first remote station 124 might be allocated a first time slot
3 and a second remote station 126 might be allocated a second time slot 5. The base

station 114 transmits, in this example, a signal for the first remote station 124 during



frequencies for downlink and uplink signals are often different, to allow
si mul taneous transm ssion and reception and to reduce interference between
transm t two 28iog3edos and t he recei ved signals at the renmpCe/ust@piosrsopr 123 -
127 at the base station 110, 111, 114. [00110] A nethod for cellular
systens to provide access to many used8 is frequency reuse. Figure 6 of the
acconpanyi ng drawi ngs shows an arrangenent of cells in a cellular

comuni cati@ngotSy SF &8 §diabndeSeStihe 8184830y aE S mitkhd Sighal for Gk 8écopdanpl e
has a reuse factor of 4:12, which regresents 4 cells: 12 frequencies. That

nmeans t hatendie stapion 3¢ durieg dgcaeti 1 abthe searenge whsiamestlets 3@nThe Erdlapdcat ed to
t he base I on. sjte I - I: i ..cEach
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f requencyting shdtlsogadnee 30 otoe@cdivothet digndihfrom thebugy statidn €L hThé rdn@ttt es so
that all of the 12 sectors (3 sectors/ site for 4 sites) have different

frequenci 88l0mpnk>% lé@ ALY Sinels (B4R BT ¥ |Batld Furiel PRI EME our t h
cell. Fl 6518@ 3 %Ad@&féﬁl@%m& F&]Au%b{%ta?”&ﬂh‘é‘ﬂp'ﬁnkeﬂ% bRELLEMHD: R GngEE0Y base

station 110 belongs to cel e statron 114 belongs to ce B, base
station 1fck thebasegsatiom Llel fo t@namd (8od die. reBase ststiaitsi B, 120 thhaseeves80Vvi ce

area 220 that..overl.aps w th adjacent. servic reas 230 and 240 qf adj acent
bace st at ML 1 S b 'PBESERNTG Sy s ok Bearmifonaiasal 380 dbe 1r o6

to roam bahiN@EN(hBehSEY kaBoRl AR refSvdizacussed above, to reduce
interference of signals between cells, "'each cell is allocated a set of

channel ftMdidhci esThisdfsettimgoh timequeammiayd sypiyortimosletsds knowe ashannel s,
such that .adj acent cells. ar | ocated different, .sets . pf channe

Frequenci 8 ESHRRAtrSal Gy REHE drionkoROGE B oo Ry “HERM and e e
of frequengtRs opBatenssbatt@nt dikRranisthndseofftahe.exanpl e frequency all ocation
set A conprising frequencies fl, f2 and O for comunicating with renote

stations 1015k i t s VeiseWlasesignala ap2uot thy enlyarigals pabe trapwmifted beteer oul d use
for exanpyig ﬁaéggt%{{?@ﬂ%(g'ﬂl‘?cﬁye&%g &%Herﬁo&%%g{ohﬁ'zﬁg 15”7%1‘1(%%’0?&&1%31 4%5 and

f6, to conmmunicate w reho at’i ons I'n“its service area and so
on. The aued tdefanmad daw thad dbnholsderioddtspeas toflithtscodmauiicationShetwednethe at

pattern. The repeat pattern rgpeats in a-re%lzul ar_arrangenent for the
geogr aphi bage station 148y ) loddd B9 the remote station 123 - 127. Among other things, the

base station 110, 111, 114 uses the control channel to send to the remote station 123 -
127 a sequence code, or training sequence code (TSC) which indicates which of a set
of sequences the base station 110, 111, 114 will use to transmit the signal to the
remote station 123 - 127. In GSM, a 26-bit training sequence is used for equalization.
This is a known sequence which is transmitted in a signal in the middle of every time
slot burst.

[00116] The sequences are used by the remote station 123 -127: to compensate
for channel degradations which vary quickly with time; to reduce interference from
other sectors or cells; and to synchronize the remote station’s receiver to the received
signal. These functions are performed by an equalizer which is part of the remote
station’s 123 - 127 receiver. An equalizer 426 determines how the known transmitted
training sequence signal is modified by multipath fading. Equalization may use this
information to extract the desired signal from the unwanted reflections by
constructing an inverse filter to extract the rest of the desired signal. Different
sequences (and associated sequence codes) are transmitted by different base stations
110, 111, 114 in order to reduce interference between sequences transmitted by base

stations 110, 111, 114 that are close to cach other.



t he communi cations system 100. It may be appreciated that although the
presentexanple repeats itself after 4 sites, a repeat pattern may have a
nunber ofweizosg3eisber t han four and a total nunber of fPegusSa@v@3130% her
than 12. [00111] As stated above with GSM each carrier frequency is

di vided using TDVA. TDVA is a nultipl &access technique directed to
provi di ng i ncreased capacity. Using TDVA, each carrier frequency is

segnent ed[00119] | Nt enyadtsted abbed WitRMBARPEAG remb@dTBtatin f12Bthep7 paATthit i oned
into assignable user tinme slots. In GSM the frame is partitioned into
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downlink time slot, the renpte station 123 - 127 is given access to receive
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uplink tine. slot the lte),a?ef station 1}10 %1#)3%%4 iS. %iv n access to _receive
a signal [YEHERTERERSEYIRET LR 15T B ¢ sory iy anganSRAHEYESF o
communi cattafénst 10021 MRl 4 ght aid s@amelidd slothdr triddusttm@npri ses both a frequency
and a tine slot, for a GSM system Equally, the channel for conmunication
to a baselWa8} on 1Referring again o Eignpsr §.5% sCpeterstasionrlgduepspissirnsdramne sl ot .
[00113] FLgure. ./ s anp/k: %FE@ b : i me
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being for only gne of a set of rempte stations 123 - 3627 and each _si gnal

being r ecditQwud 79y). pRailarly, at remote station 125 transmissions from base station 114 for
remote station 124 can interfere with transmissions from base station 110 for remote

station 125 (the path of the interfering signal shown by dotted arrow 182).
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Table 1 shows example values of parameters for signals transmitted by

the two base stations 110 and 114 illustrated in Figure 6. The information in rows 3

and 4 of Table 1 show that for remote station 124 both a wanted signal from a first

base station 114 and an unwanted interferer signal from a second base station 110 and

intended for remote station 125 are received and the two received signals have the

same channel and similar power levels (-82dBm and -81dBm respectively). Similarly,

the information in rows 6 and 7 show that for remote station 125 both a wanted signal

from the second base station 110 and an unwanted interferer signal from the first base

station 114 and intended for remote station 124 are received and the two received

signals have the same channel and similar power levels (-80dBm and -79dBm

respectively).

[00120]

Each remote station 124, 125 thus receives both a wanted signal and an

unwanted interferer signal that have similar power levels from different base stations

114, 110, on the same channel (i.e. contemporancously). Because the two signals

arrive on the same channel and similar power levels, they interfere with each other.

-127:
to



ot her sectors or cells; and to synchronize the renpte station's receiver to
the received signal. These functions are perforned by an equalizer which is
part of tWemmsbtmIstation's 123 - 127 receiver. An equaCraseoodds1393

determ nes how the known transmtted training sequence signal is nodified
by nmultipath fading. Equalization may2use this information to extract the
desired signal fromthe unwanted refl ections by constructing an inverse

filter toTextmagicafieelr@StinOderhdiril ARSI aﬁﬁldd&jo@ﬁ%! of Blef HenwatsishROuemses (and
associ at ed sequence codes) are transmtted by different base stations 110,
111, 114 iver&rense is eo-eleageleinionfcemee dispesschetaNeen sequences transmitted by

base stat| 10, : t I : t . st at ed
above, mﬁpﬁﬁ%NéP thiﬁ%gﬂéﬂéngrgﬁ?%%QE%égéﬁgégnggﬁg%g)%géggﬁg}%é%ﬁéﬁ and
appar at uspiesicablyepdssibles &yt the uSe piaDARPt éhablicg tremgtdl sthtidrizel 231 gnay, basansmi tt ed
toit by the base station 110, 111, 114 ﬁervin%>the renpte station 123 -

127 from &ehens Uﬁwéhlt,éa4§m%ha%esstﬁttir°’arf§mr9 &t 1Bl Indn-KRiia/barg slyhees bttt i ons
110, 111, {{{4 of nﬁ}rhﬁséfalbles of ;gﬁllélﬁtaﬁ%lgﬁl }éceﬁé@glah@ragmag L HR6&ioved

anpl i tudes or powe S o unwanted s S are %Io a threshold
rel ative tlmmmblesigmad havuigesiofilat pewevdotds BARRallowT henotmwanbedl 23 gidls can

cause interference to th ed sjgnal .i.f they. have anplitudes above this
t hr eshol d© ﬁ“%QH?PFGWiO ﬁﬁggﬁwEQH%?§a3§N”Var$¥§p@é$H1E%?kBHYH%%bEﬁabiIity
of the remmiemehRl b9mcand 8B8a meldl Kn8GAiaY¥ 8ingleTdiernd iREiSthAdcantdR@bnand the
desired (or wanted) signal can arrive at tﬁe renote station's 123 - 127

recei ver toni@mpdransens bl airhictheéd knewn sl dual ehfenied grefgefocormediatiorr vi ng
and non-s&g i base stations 110, 111, 114 share the sane tine slot for
transmtt 5.61)?00118] Referring again to Figure 5, at renote station 124,

transm ssj{gm2f r om pas ac&diddri 6N al DARPEagaBlOtEnGE adtatihn 125 can7i ﬁhhﬁr fere
with transm ssions from base station 114 for renote station 124 e path

of the infepediatag veingadadignahyie Bsicdmgadnsapted combynnobpignalavey whak r enot e
station 1 1 §Si : i L Ok [on.124 can
ntert or ot TP TR € BRoiEe ThiaBRfa S0.hiP S0 TSp R RaRe e 000 52
(t he pat hamplituie of theardnesd signadi Tha DSty wdokts etecawhewht@jplitedeke 1

[ 00119] TaPIe 1 shows exanpl e val ues of paraneters for signgls transmtted
by the twel hadeccsredioniennct gigaaly age similpr. yBhis sitwdion yauldytypically ogpy in

i nformati Qﬂsﬁtﬂg §3%Y¥§ns3such as GSM not yet employing the present method and apparatus,
when each of two remote stations 123 - 127, each communicating with a different
base station 110, 111, 114, is near a cell boundary, where the path losses from each
base station 110, 111, 114 to each remote station 123 — 127 are similar.

[00123] A remote station 123 — 127 that is not DARP-capable, by contrast, may
only demodulate the wanted signal if the unwanted co-channel interferer signal has an
amplitude, or power level, lower than the amplitude of the wanted signal. In one
example, it may be lower by at least 8dB. The DARP-capable remote station 123 —
127 can therefore tolerate a much higher-amplitude co-channel signal relative to the
wanted signal, than can the remote station 123 — 127 not having DARP capability.

[00124] The co-channel interference (CCI) ratio is the ratio between the power
levels, or amplitudes, of the wanted and unwanted signals expressed in dB. In one
example, the co-channel interference ratio could be, for example, -6 dB (whereby the
power level of the wanted signal is 6 dB lower than the power level of the co-channel
interferer (or unwanted) signal). In another example, the ratio may be +6dB (whereby
the power level of the wanted signal is 6 dB higher than the power level of the co-

channel interferer (or unwanted) signal). For those remote stations 123 — 127 of the



and 4 of Table 1 show that for renote station 124 both a wanted signal from
a first base station 114 and an unwanted interferer signal froma second
base statworoblBomnd i ntended for renote station 125 ar ecraseswssizand t he
two received signals have the same channel and simlar power |evels (-82dBm
and -8l dBmrespectively). Simlarly, 2he information in rows 6 and 7 show
that for renpte station 125 both a wanted signal fromthe second base

station 1jRsafdn@Rod an@npgdatubtvaft 86T DA pbrfmmtd, NBe fabdpsitudeasrethst at i on
114 and intended for renote station 124 are received and the two received

si gnal s h#efareresigeatecas Higntsemuglh @s 0B | aghgs gl theesrapliude gbdBMWargd - 79dBm
respecti yg—}l:%X I

. o e I 124 r % oth a
want ed si g a%l’ %I%(g%éﬁrg%lﬂ%g%{lggggg%ermwg? %ﬁ% Ce#ﬁg? ggeéi Szén%i'l gffthgomer
| evel s fr ampiutié @fahd ihasacstighalons 0dB4highstGhao thet fivplstade of ankehtedi . e.
cont enpor a,neou'%]léy). Because the two ,sim?n | s arrive on the same channel and
simlar pd@sl thewaickangehmferfaengeraliqisyf94B-each ot her. This may cause errors

in derrvduwlh@p and pdggodi f8i1 e, agfa%%c%ea% R gﬁ?‘l@ﬁswéndtggﬁﬁ& (§nge is

co-channel i nterference di'scussed above. [001 e co-channe

i nt er f er encl@7magephen wif tsigyatsad tho peesgroeatfexCeat €01. Ahww pseevivoiIARPossi bl e,
by the use OL. DARPQfg{%bl ed.renpte stations 123 H 127, base stati gﬂs 110,
111, 114 SHEOBESe™ HIn TRt oI PEFSTersq comsie Igat 128 GHYBesEi 0nE 110,

111, 114 prytileueaRAR RitRDARPUAJBNRPUSIMNI 8GR ¥intDarNtbt AR MTRPHEE bg two
cochannel signals having simlar power |evels, DARP allows renote Stations
123 - 127themehasser. lbpneresaneplofDORRMyorks wicll avithc@phini the range oh0 sIBOaRPe

nert er elfel ShcalenRy TR ek cr o By faRet BP B sEIRE T Rt daoa <

antenna i faglthed&nee of dRERU lsainbDNTIRANS usdrOIZZihe Kafe AEERCN &hd 8ima
DARP- capabl e renpte station 123 - 127 may denodul ate a wanted signal while

rej ect i ngtigsslghhahessigneddiciesmmt d8Csi yitlkget B0ehsairién t he anplitude of the
Lo RS, °0 CFre aneell il ot IAGL gl 8108, A | U0
the recei vetl lnoe caDARP foagnaksatacd t6icadh gceivd Mastedli digrailld fromwoid shst ypi cal |'y
oceurin stations 110 and 114, the wanted signals having similar power levels, and each remote

station 124, 125 to demodulate its wanted signal. Thus, the DARP enabled remote

stations 124, 125 are both able to use the same channel simultancously for data or

voice.

[00127] The feature described above of using a single channel to support two

simultaneous calls from two base stations 110, 111, 114 to two remote stations 123 —

127 is somewhat limited in its application in the prior art. To use the feature, the two

remote stations 124, 125 are within range of the two base stations 114, 110 and are

cach receiving the two signals at similar power levels. For this condition, typically

the two remote stations 124, 125 would be near the cell boundary, as mentioned

above.

[00128] The present method and apparatus allows the supporting of two or

more simultaneous calls on the same channel (consisting of a time slot on a carrier

frequency), each call comprising communication between a single base station 110,

111, 114 and one of a plurality of remote stations 123 — 127 by means of a signal

transmitted by the base station 110, 111, 114 and a signal transmitted by the remote

station 123 - 127. The present method and apparatus provides a new and inventive

application for DARP. As stated above, with DARP, two signals on the same time



exi sting systens such as GSM not yet enpl oying the present nethod and

appar atus, when each of two renote stations 123 - 127, each conmuni cati ng
with a diwbensmiBodvase station 110, 111, 114, is near a ee€lrlusbaunsespy, where
the path | osses fromeach base station 110, 111, 114 to each renote station
123 - 127 are simlar. [00123] A renof® station 123 - 127 that is not

DARP- capabl e, by contrast, nmay only denodul ate the wanted signal if the

unvant ed glet 6RARNSImd BiBikF Beiicnsy G| bdamtiafuigiddl byl udey differB@vRiinihgvel ,

| ower than the anplitude of the wanted signal. In one exanple, it nay be

| oner by &gqupeeestat Sigher fpnels pARPedeisae han bafore DR Since sy signgddrqmn
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capabi | i t yhe Jroh2A] sigitae (dgnat fiapntk B &0,flan e hbendtCeing vsall) by us dfher ati o
bet ween the power |evels, or anplitudes, of the wanted and unwanted signals
expr essed PHRIMBCIYHICGhe exanpl e, the co-channel interference ratio coul d

be, for em‘m& , -6 h f e o8l | is 6

dB | ower anbfhe pg\%grl!r egtreﬁ%&dt ﬁé@ggﬁ%ﬁgﬁ\égbw?%%?%%%r (o?lstﬂl%;\}gnt ed)

signal ). tramarpoicheencexanpé sgme badl. rlatthopnayarh ene 680e(twieng byquehespbeer | evel

of the wanted signal, is 6.dB hi ghe e wer | evel. of. the cochannel

it er T er PG B AT e Shanargon Fik okt pBferly efaSiinReeing £007 of

thepr esentjs5abbiod V- fb?%h@ﬂéssm tNMUgesy HARRRESAOHBRINCQatidn € 129701 1 t ude
a

of the interferer sign can be as nuch as 10GdB hi gher than the anplitude

of the wah®etcsivghaHowawet, & tkey dgfiigrercesis dhdt o uneanted gigialpfay thet iabilpr ocess

th ted signal . If th it f the i f i | .is 1QdB high
than' ¢ he. ST et el et Ryt PG ed bt Fifert Irdile racio
i's -1C0dB. sys0ds? She MRRn@APaRid iit Yor asmdBS€ lstafiofl @OV EL27I MPhAUBS é&lr. enot e

station's 123 - 127 reception of signals in the presence of ACl or CC. A
new user , ARFQHINBARMhe Rprapit method wnd Rppssetus batiefraping spsuphceygnsieme® coni ng

froman existl | St el . 1. t.h: DARP idJgty, would
4o the. sans Issih 7 Shme 1 OB 5 MOShatR Ll SO in HERBERENEY Bk " ks
wel | w t hsdthd base stdtienridogel 19f1 1. dbBicgsavrraing kequbn@g-cahdanetd innt edlf, er ence
for the sighals) to -6 dB. (co-channel is 6 d&éﬂstron er_ than the desired or
want ed si GHSF 1S MpRY Omppgicaten shanarls gnayhes warrdn ey Bydakigge training

sequence which would normally be interference from another (non-neighboring) cell
or sector and allowing a base station 110, 111, 114 to use it in addition to its already-
used training sequence, the number of communication channels is doubled.

[00130] DARP, when used along with the present method and apparatus,
therefore enables a GSM network to use a co-channel already in use (i.c., the ARFCN
that is already in use) to serve additional users. In one example, each ARFCN can be
used for two users for full-rate (FR) speech and 4 for half-rate (HR) speech. It is also
possible to serve the third or even fourth user if the MSs have excellent DARP
performance. In order to serve additional users using the same AFRCN on the same
timeslot, the network transmits the additional users” RF signal on the same carrier,
using a different phase shift, and assigns the same traffic channel (the same ARFCN
and timeslot that is in use) to the additional user using a different TSC. The bursts are
modulated with the training sequence corresponding to the TSC accordingly. A
DARP capable MS may detect the wanted or desired signal. It is possible to add the
third and fourth users in the same way as the first and second users were.

[00131] Figure 8A of the accompanying drawings shows an apparatus for

operating in a multiple access communication system to produce first and second



timeslot, but assigned different TSCs, will get good service. [00126] The
DARP feature allows two renote stations 124 and 125, if they both have the
DARP f eatwoeommabioed, to each receive wanted signal s freaTiuseolassst ati ons
110 and 114, the wanted signals having simlar power |evels, and each
renote station 124, 125 to denodul ate2#4ts wanted signal. Thus, the DARP
enabl ed renote stations 124, 125 are both able to use the sane channel

si mul t anegigsdly sh@ingdadidzl@Ehanaticea fikRQdA kburtbaof ead Wkeode detisbede abpve of
using a single channel to support two sinultaneous calls fromtwo base

stati ons f(fepa firgtrand pisecens! roppete a1t atl Pohrrodpey firsty data #34 gadraedend | mit ed
A \ : S . X : "

Sat i ona” b B SR b nlior! AdLalie olRertBP ab Bl GREHD B L 4DETCL
are each aneteisviond defj@cricad(s) gndlrs @inbSnaii408rcopdivess the Viedtseqiedice Ubil s

condition, typically the two renote statjons, 124, 125 woul d be near the
cel | boun¥A ygeé%“ﬁ%ﬁt¢%%ghp%ﬁﬁqé}mf@GTEG?dTﬁ@”ﬂF%ébﬁﬁmﬁ%ﬁﬁ inghdV4ppar at us

al | ows theosbiReotld Oetoffi Sofferl 4@@r@itﬁitnylst:@dh%0&'a%§ Bl ® AddhiessRfE. channel

(consisting of a tinme slot on a carrier frequency), each call conprising
communi catombinbétiatedda si ngl e base station 110, 111, 114 and one of a
plurality enot e nal transmtted by

f tations 123 - 127 hy, nmeans a .s
Pho. base” Wilias ey TaRt Bis 30 soroid gombiieg HalTRRS AR o BeREG 2t SPRS o
station 1ﬁr%dnla9&74lO%ﬁnﬁﬁﬁﬁﬁ%bl?%tsth@@irﬁ%d%ﬁ@@éc%h&'%oﬁb%\éh%ﬁl fgayy and

i nventive application for DA stated above, with DARP, two signals on

t he sane tsingsgl st garrichéregugnsy cHrlrangr a firgictirea slot fdy. ble dissexamphé.sthed by
using different. training sequences at hi.gher vel.s of interference than
ot ove DARBHERTRIRRARY SREHERT SR, i ouBNEh 42P) T Banniih BEHFRREsed act s
as i nterf g6, fild AMBdiludet SIghABHIPARISS &R ol nokitiRted @Al 84 & HRE|frdnsi gnal

fromthe BS 110, 111, 114 not being used) by use of the training sequences.
[00129] Thed phesEh Ridtonbendprecessprathafiny aad besmsd mpsulpded vgnalsdl ol dor e

2010100 P HSARER A A SRR SFLL 0, M5 el Gyl 1 2 1

only act apcdnhtedd sipralc@rasenttto antennas 416 and 417 where they are respectively
transmitted.
[00133] The first and second modulated signals may be combined in a
combiner prior to being transmitted. The combiner 422 may be a part of either the
transmitter modulator 410 or the RF front end 415 or a separate device. A single
antenna 416 provides means for transmitting the combined first and second signals by
radiation. This is illustrated in FIG. 8B.
[00134] Figure 9 of the accompanying drawings shows a method for using the
apparatuses for operating in a multiple access communication system to produce first
and second signals sharing a single channel shown in Figures 8A and 8B. The
method includes allocating a particular channel frequency and a particular time slot
for a base station 110, 111, 114 to use to transmit to a plurality of remote stations 123
— 127 whereby a different training sequence is assigned for each remote station 123 -
127. Thus in one example, this method may be executed in the base station controller
151, 152. In another example, this method may be executed in a base station 110,
111, 114.
[00135] Following the start of the method 501, a decision is made in step 502
as to whether to set up a new connection between the base station 110, 111, 114 and a

remote station 123 - 127. If the answer is NO, then the method moves back to the start



al so does in Multi-User on One Slot (MJROS) for at |east one nobile
station's 123 - 127 receiver. However, a key difference is that the

unwant ed wognrlo3bap t hat nobile station is wanted by aneChars2omlsizes st ati on
123 - 127 in the same cell. In |egacy systens, the unwanted signal is for a
nobil e station 123 - 127 in another c2bl. According to the present nethod
and apparatus, both training sequence signals nay be used in the sane tine
sl ot on thRcE®E e the stk MBeNGYe irfpdattd. SHhEh €)) hndyert REYESM hase
station 110, 111, 114. Since two traini ng sequences can be used in a cell,
twice as wcwhwm et Then ehiaekeP@d adgcipen isegds ps tohwhetben theyis gaki ng a
traini ng i C f

(non- net gRBaTngiel o e DR b ey Sl I TR MDA 1 144
to use i tumn;eaddné lsl@ﬂ oh0a bl axl u@@é&meﬁhdl Ifedquemy, slenuemew, tihbalatigber of
comuni catjon channel s is doubled. [00130] DARP, when u W|th t he
present netostedadnPlagnaihilbs, m% thed drearaowndisrkdo shecst &ﬁiﬁgsow 38 ige a

co- Channe%te@eﬁ%@@ﬁrér@ Usg (i.e., the ARFCN that is already in use) to serve
addi ti onal users ne exanpl e, each ARFCN can be used for two users for
full -rate[(0EBY] speedthcandedtubidy tlivat fis natlengetHh mlps@hﬁmelsﬂoti(becaluse)alﬂ)ossi bl e

to serve t.he third or ,even fourth er if the M5s have cel RP
hor { or manbBC ol Bt Sed F Carod nTie Brater (R Bres ol of HECC e SBEN on t he
same ti ”Eﬁrlld)ihe rﬁéiﬁod‘ﬁb\’z‘é&rtb HERsY3 tis iR ddi Liinghe kl%ﬁfssselea':d%rgﬂﬂél' on the

same carrier, using a different phase shift, and assigns the same traffic
channel (nhéwe ' eomnectiqRAONshangl withes leatsting atonhestion, agwyding t@kﬁeS@td@lﬁ fironal user

using a differe TSC. . The hurs dul ated with. the sequence
Cor r o ponth g g e ek A et AR ABhEl i i h{eRlt U EE e

want ed or tigRsidteshysbatRdcted if it s DOS Siablie A@otﬁ@kdcrttaﬁbﬂ Ry @ea}mﬂtﬁ@mbh users
in the sanme way as the first and second users were. b£00131] Fi gure 8A of
the acconpahys Acalyawiedgly SRomeTathaappie snefe fsitioppbsiat i lng- i K &nliFt i pl e
access co ing a
single ch%&g lgt%it%?rtg%/r%égp aﬁes%t@%gg&ﬁ%ié ki hg%@ g%%%glﬂ%d? attglgggu laﬁllﬁ 2 (for a
first andnati®dsomglayeduine tlsdatte@mlslﬁshmltw?dthpsa)tdmaaﬁipﬂest data 424 and

second datg 425 for transm ssion. A seq nce gene rator 403 gen ates a
first seqUéél 404 én%ﬁegt%f‘c%iﬁa%écfa% gGuenCR hpyingt e&%ﬁﬁ?ﬁ@ﬁi o%econbi nes

the first SEABRGRIACS share along with an existing connection, a TSC for the new

connection is then selected in block 506 according to a set of second criteria. These
second criteria may include some of the criteria used for the selection of the time slot
in block 505, or other criteria. One criterion is that the TSC has not yet been used by
the cell or sector for the channel comprising the used time slot. Another criterion
might be that the TSC is not used on that channel by a nearby cell or sector. The
method then moves back to the start block 501 and the steps above are repeated.

[00138] Figure 10A of the accompanying drawings shows an example wherein
the method described by Figure 9 would reside in the base station controller 600.
Within base station controller 600 reside controller processor 660 and memory
subsystem 650. The steps of the method may be stored in software 680 in memory
685 in memory subsystem 650, or within software 680 in memory 685 residing in
controller processor 660, or within software 680 memory 685 in the base station
controller 600, or within some other digital signal processor (DSP) or in other forms
of hardware. The base station controller 600 is connected to the mobile switching

centre 610 and also to base stations 620, 630 and 640, as shown by Figure 10A.



with the first 424 data to produce first conmbi ned data 408. A second

conbi ner 407 conbi nes the second sequence 405 with the second data 425 to
produce swoant/mevhi ned data 409. [00132] The first andprseasaaosrshs ned
data 408, 409 are input to a transmtter nodul ator 410 for nodul ati ng both
the first and the second conbi ned dat 86408, 409 using a first carrier
frequency 4 11 and a first tine slot 412. In this exanple, the carrier

f requency[gmagopener 8hekn MithanRE®Y bddsOsterddb0 afbparty aNGidet thisles BPdath at or
outputs a first nodul ated signal 413 and a second nodul ated signal 414 to a

RF front 6hd 625 65FnBaghrtapleat dash dtopesovaducseal ¢ Rarapictestfonadet et smeotandul at ed
signals 413,. 414,b 1 fr b t o< @ i
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means for transmttin nbi ne irst an ond signals by radiation.
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stored in memory 685.

[00141] Within controller processor 660, or clsewhere in the base station
controller 600, there may also be a power control function 665 to control the power
level of a signal transmitted by a base station 620, 630 or 640.

[00142] It can be appreciated that the functions shown as being within base
station controller 600, namely memory subsystem 650 and controller processor 660
could also reside in the mobile switching centre 610. Equally some or all of the
functions described as being part of base station controller 600 could equally well
reside in one or more of base stations 620, 630 or 640.

[00143] Figure 10B is a flowchart disclosing the steps executed by the base
station controller 600. When allocating a channel to a remote station 123, 124 (e.g.
remote station MS 23), for example when the remote station 123 requests service, the
base station 620, 630, 640 wishing to service the remote station 123, 124 sends a
request message to the base station controller 600 for a channel assignment.
Controller processor 660, upon receiving the request message at step 602 via data bus
670, determines if a new connection is required. If the answer is NO, then the method
moves back to the start block 601 and the steps above are repeated. When the answer
is YES a new connection set up is initiated. Then in block 603 a decision is made as

to whether there is an unused channel (i.e. an unused time slot for any channel



renote station 123 - 127. If the answer is NO then the nethod noves back
to the startblock 501 and the steps above are repeated. Wien the answer is
YES, a newocorwmsaipon is set up. Then in block 503 a deecsiuseomm3rsazie as to
whet her there is an unused channel (i.e. an unused time slot for any
channel frequency). If there is an un@%ed tinme slot on a used or unused
channel frequency, then a newtine slot is allocated in block 504. The

met hod t hﬁe%mw)s IFakketi® ah R@uSddatithe RBIP K Dkkdaiidinub&l SiaaRsl RORMECS €
repeated. [00136] Wien eventually there is no | onger an unused tinme sl ot

(because #iep a ngve tigieotlat iéraéloﬁ%f@‘ii)llﬁ block SRfeths Brethod there maysweickt i@ thpe
question thrt%!lo%%i%oé% d!ﬂ?e 51%%5 aggge 1he. 1%t&od noves to bl ock 505. In block
e I'o ected 1o

505, a us time s i's'’s r € new connection to share with an
exi sting powagct i onOnadbic otk hand,df ehes@trofled prosdssar ddleddtarmiddretherccian be a
variety of criteria. For exanple one criterion mght be that a tinme sl ot

may be sel¥ctiethupdd fime pigson gy ehapnel icaushon Herloeisidused Gmermesf- BEC EHRAL t he
Lime S1OtshSofEIGABE, UPRIRXDN HREDAAN NS LINRL SembAl 4Bydad 650 127- 1!

can be appreciated that ere w be other possible criteria based on the
net wor k pbanthengemetrh6ds te mptady edornaatent drecritetia sndhaad thenmtrehi nsageadft o t hose

two exanpl.es. [00137] A .used . tinme slot op a channel frequenc Vi ng been
el ect ool 1BE WHS: R GHHEEPHoRT Do 87 4TBHG WHEHS Ao ey Fatknd Abhnect | on,
a TSC for cfdbfed1eWorRHING CrbOsdrS6dN8dcds hagk@dind s, oS RO&tAGaRHIFhEY to a
set of second criteria. These second criteria may include sone of The

criteria sgspandeogoderier shel Boeishn. ofcctsep 60Gef E1Gt 10B binge khaOBe stat ist her
criteria. One criter.ion,is,that the.TSC has not t, been use y the cel

or sect or oy it B Fb et el ok gPEER RERREY Creert on
m ght be {duaust he THCordernet apiaedrdeid Hat selbamigeh thiic aldeaidos@dller O
sector. The nethod then noves back to the start bl ock 501 and the steps

above ar eProspear eff aqcopesBImPrY 0@ vindataohusttil, aicrcsapangthagmeman ¢ffs shows
an exanpl ej Gl } . i | ide-in the
base statﬁbﬁng%h%?ngg?ﬂg%gggvﬁﬁﬁf%f ag%&iﬁg??§%§8%%¥$3?$8?E%d@£?%§ide
control | eslopracessiog séudna@ndr bethiDayd whbhysieamditionshes stEpaveDARR nmet hod
may be stored. jn softm%re 680 in penory 685 in nmenory subsysten365 , or

wi t hin softRAaIEY-6€ePntiellfe RICGssBR B0Y dagnggsigrates @ command (661 or 663) an

sends the command (662 or 664) to the base station 620 to assign a channel
frequency, time slot and training sequence to the remote station 123. The method
then moves back to the start block 601 and the steps above are repeated.

[00146] Figure 11 of the accompanying drawings shows the flow of signals in a
base station 620, 920. Base station controller interface 921 communicates, via
communications link 950, with a base station controller 600. Communications link
950 might be a data cable or a RF link for example. Controller processor 960
communicates with and controls, via data bus 970, receiver components 922, 923 and
924, and transmitter components 927, 928, and 929. Controller processor 960
communicates via data bus 980 with BSC interface 921. The data bus 970 could
comprise just one bus or several buses and could be partly or wholly bi-directional.
Data buses 970 and 980 could be the same bus.

[00147] In one example, a message requesting grant of a channel is received
from a remote station 123, 124 in a coded, modulated, radiated signal at base station
antenna 925 and is input to duplexer switch 926. The signal passes from the receive
port of duplexer switch 926 to the receiver front end 924 which conditions the signal

(for example by means of down-converting, filtering, and amplifying). The receiver



controller processor 660, or within software 680 nenory 685 in the base
station controller 600, or within sone other digital signal processor (DSP)
or in ot hwo 2bovass3vef hardware. The base station control lPer/B2@9i0313¢dnnect ed
to the nobile switching centre 610 and al so to base stations 620, 630 and
640, as shown by Figure 10A. [00139] SB®wn within nenory subsystem 650 are
parts of three tables of data 651, 652, 653. Each table of data stores

val ues of damaanaBEYes delodalafeetth®fcoh GBI Sipadli Masoukgds tHe dembdlilgaied by
the columm | abel ed M5. Tabl e 651 stores values of training sequence code.

Tabl e 652sighdrteschapndalscodsr anil ds-igicgleavey PBerwingh dyegdes agdalednigrleaveyal ues of
channel f[h%q&eqxgc%la%m h%l g@o@tﬁuﬁ%é ggéu?ﬁn ddclttg'acl) c%ﬂg?ﬁeq‘bﬂrgfes%r %%)t a could

alternatively be arran séver al

t abl es of Cﬁnﬁrélwr@)lmcedsdfreﬂs iderigest feorh Ifmslesahﬁ)gvdata mhd:ﬂngssa@e Qhestind @iA0]
Controll er pr ocesls;or communi cates via data bus 670 with rrermri/
subsyst enPEaEhaHe rQRé}tr lgr ROREPSAndO e (s PSPsags Vindhasp st centéoliss/ f r om

memory s Uﬁﬁ%ﬁc% %@5& Y Fﬁtf&n%ﬁ%l@ér'@b PIOGRS $QlioP EChiiIer 66 neh Rad

functions t i nclude a nction 661 to generate an access grant conmand,
a functi oto G6ft, bonsegrntan chawes $o greamotostaeond2 3, @4a citlas aushamioosly ®20, 630,
640, a functjon 68 % gene ate a tragffic assignnent nessage, and a

fpbale

functlon Besthepwe Wiehing cguts Ofhent nessage to a base station 620,

630 or gmﬂ@]ese fBQEé'é?ﬁﬁ)n”%nQ@ll&X%QUt Sn SN JarRPTd B €1 B8R Shaed in
menory 68 00141] Wthin controll processor 660, or elsewhere in the

base stat pfamn@m ra@d paer @goal qonémgnmrpnalmlsm traffirotoe reragfastasibng (@t i on 665
to contro h of, a _si t y a base station 620,
530 or - 6ab?h [ BoEFT P RSBl BeRell s BRI S TNE, ARG BB R0s "bet ng
wi t hin baﬁﬁk kst Tae se@atsr atltén Q8. vinatael YudoBDIY cHHRSNE! RETRESE g6d

controll er processor 660 could also reside in the nobile swtching centre

610. Equalpytraligiepregesyir] 968f outpies sighalksi fon scraels efdtioas 133, b hgccpﬁ&r ©Ngf base
o2t on ALl oM oLl LR, BB Gl ace
st eps exeaisdedtdry28hdt basbe sdcatfran Fgut rioltharth&0Qre Wyernl aign@ksaﬁpmgo a
channel t ?rar?sn&ggro rtngdlflgt%g |9(2)§] e]é%}% s1g%122114fo(r a rgernote station 123, 124. These several

signals can be combined within transmitter modulator 928 to provide a combined

modulated signal having I and Q components as shown in Figure 11. However the

combining of the several signals could alternatively be performed post-modulation

within transmitter front end module 927 and or in other stages within the transmit

chain. The modulated combined signal is output from transmitter front end 927 and

input to the transmit port of duplexer switch 926. The signal is then output via the

common or antenna port of duplexer switch 926 to the antenna 925 for transmission.

[00149] In another example, a second message from a second remote station

123, 124 requesting grant of a channel is received in a second received signal at the

base station antenna 925. The second received signal is processed as described above

and the request for grant of a channel is sent in the processed second received signal

to the base station controller 600.

[00150] The base station controller 600 generates and sends to the base station

620, 920 a second access grant message as described above, and the base station 620,

920 transmits a signal comprising the second access grant message, as described

above, for the remote station 123, 124.



renote station M5 23), for exanple when the renote station 123 requests
service, the base station 620, 630, 640 wishing to service the renote
station 8,20MW2%0®ends a request nmessage to the base st acrars2@onsr3ed | er 600
for a channel assignnment. Controller processor 660, upon receiving the
request nessage at step 602 via data B%s 670, determnes if a new
connection is required. If the answer is NO then the nmethod noves back to

the start [o1sek 601Fane 1hef it @psordhdyRoadlSvingp SaivatexaMpeNartdigeRBsver i s
YES a new connection set up is initiated. Then in block 603 a decision is

made as t Nt HEFage Heithin jasmgmonnsibersten £7Revhich r@ghtawsxgiﬁu)glélgnta, basesl ot for
h d
any channc gL (] I 5 S Pl il e

channel frequenc |s al The
met hod t heasmnmuesu@ag}mdno 10(e Tablariio0 blod Ckgudd 12 anal tatbﬂteoistza&@és aflubuenadr e
repeated. [00144] On the other hand, if the controller processor 660
det er m ne&caurariss psignse taFFmAiestabons 18 ~sI2dt thencapls stabigan i3 £ 1 &qbeingy, it

sel ects a y86dcli Meabid 9002 %% t%f)l%pofﬁgaﬁuuosf of ltlci‘h 368 Wﬂ_é}%ns?elnﬁﬁé is@pofroul d be

based on accessing nenory subsystem 650 or ot menory 685 to obtain
i nf or mat i ommbers d23 t-el2i7ars ahﬂwmsgmﬂme tmu:rsicﬁmuml&ag& aah beisoen Shotise shnd

whet her bot h | te st 123
Cont rol | SRBPSCAIE T IEHS SeleBirs SGigRade s ivd Sitbp2% arimderbatls 4083 ai ni ng
sequence gAR § eibid Bedith MRSt r@mﬁﬁﬁ SEERNEAS(THCsThGrerdSB sitiBRE 10he tine

slot is already used, this will be t e second training sequence sel ected
for that 12he slot. [00145] In order to apply criteria for selecting a tine

slot, the olle r S 660 cesses dat us 670, or
sccesses B PenoryPEaiisiy BREG: B RARES RarTOREY B Bh e MRS mt 1 on
about t henfUti-dRAdnsdhhioaint Kdc @fl 3fl the pata@icter® hdwiim tdblesSEQUE NGRS a8l bot h,
and whet her renote stations 123, 124 have DARP capability. Controller

processor 18¥0ushdescybersr At wil be appraainigd (58 the pores)ofdablc WRAshews ik ommnd

(662 or GEfgLIIé P2 11 %Ss%laﬁtlf’atrﬂ ?Lﬁte@%gr%fétea&% &Eﬂgﬁw@@fb@%eér 91'%’1%3%1’5%6“ me

sl ot and al ni ng seguence re stati n noves
back to tkieovet ai tadditek tie0 hilatdiohhef stegpsn@bailecative sepeatodd frefidtyo]
Figure 11 of the acconpanyin dravvln s shows the flow of signals in a base
station 620catopsctsqEesnon ltngg‘haé%trﬂr BIAPERCIgSHsed f%@a@m%@?ﬁfqﬁmf e&fles, via

or in a cell. In Table 1005, frequency allocation set fl is assigned to all remote
stations 123 — 127 shown in the table 1005 of Figure 12. It will be appreciated that
other portions of Table 1005, which are not shown, will show frequency allocation
sets 12, f3 etc. assigned to other remote stations 123 - 127. The fourth row of data
shows no values but repeated dots indicating that there are many possible values not
shown between rows 3 and 5 of the data in table 1001.
Phase Shift

[00153] The absolute phase of the modulation for the two signals transmitted
by the base station 110, 111, 114 may not be identical. In order to serve additional
users using the same channel (co-TCH), in addition to providing more than one TSC,
the network may phase shift the symbols of the RF signal of the new co-channel (co-
TCH) remote station with respect to the existing co-TCH remote station(s). If possible
the network may control them with evenly distributed spaced phase shift, thus
improving receiver performance. For example, the phase shift of the carrier frequency
(having a particular ARFCN) for two users would be 90 degrees apart, three users 60
degrees apart. The phase shift of the carrier (ARFCN) for four users would be 45
degree apart. As stated above, the users will use different TSCs. Each additional MS



comuni cations |link 950, with a base station controller 600. Communications
link 950 m ght be a data cable or a RF link for exanple. Controller
processorwO@0ioosmvani cates with and controls, via data a3/ ISZ@9/08B8%i ver
conponents 922, 923 and 924, and transmtter conponents 927, 928, and 929.
Control |l er processor 960 communi cates3@ia data bus 980 with BSC interface
921. The data bus 970 coul d conprise just one bus or several buses and

coul d be pzg t11p7Q)f thhphckont BhetBod &t igpasdtus DakdghudsegifRidt asd Salugoul d be
t he sane bus. 590147 In one exanple, a message requesting grant of a
ISketn

channel i ¥spwg the PARR tapretosgeatts enizdiic dgta in a coded, nodul at ed,

radi at ed gi at I t dds.] r swtch
026. he DU DasdBEE S BhurRld BN B aeRlE d ol Rithal SoEHRGEE " he
recei ver theotwo @iftér@4noileciatt@ndirémernsstdtivas)si2pal24(imey ideadigeeplge means of
domn-conver%i filtering, and_anPIifying). The recej verdenodul at or 923

U

derodul até&tﬁﬁg’w@qﬁﬂrﬁh% ngelyimnulsgiesnents bk leshthap diis il asedreyidpal to

channel dgﬁgggkﬁgﬁgngﬁmgnterleaver 922 whi ch decodes and de-interleaves the
denodul at e Ignal and outputs the resulting data to controller processor

960. Cont [@IS8F pr oddsache 96§ wericvasl fanore tfagonse$2d,tli2Agpredasagiddethaessage
requestingrgragt OL a channel . épntro | er prq&gsaog 960 sends t he nessage
via base stat 0"t AEF- oty e JPt QB e P oChinBel S HeQUCREY o $1598Ht 8Y | er  600.
The base §iatrhl) berh&Mlteano BROAWNGMORCIHidR 195 a4, (uSihg WHFerBktARfining Channel
to the renpote station 23, 24, either autononously or together with nobile

SWi t chi ngssranges ag Kgscrited ptgjioBdwlesush ghitathe gaadutaspy 828 sodulgteschates and

d th { gi tal i cati o |
traffio roryeibon SRR gese 38R 0% Bha i FRMR Rt HdiEhes ™ 1 o
BSC i nt er baGRe® e Vibaals ATPUN phadel @iR&sity. NISoD 8- exbipl§itBO@land a) 8aipRE Sent

via data bus 980 to controller processor 960. Controller processor 960
out puts sPgaming frem thempedlaton PP reuldxach represest erief thendva pigesls.ehver 929

and the C?lgﬁ%s %Qﬁilgis% ﬁ%ﬂeﬂﬁ;}&eﬁb ai—:%@s't @g%é‘.”fh@%&duﬁﬁo} ANF tittlt%dul'ggsdyl at or

928. It ca e seén from Frrgure there are several signals Input to
transm tt phasouiffdraicerbeB2dn teagdpnags fpnale fwarremoteet@mions $2atlizan 123, 124. These
several signals can be conbined within transm tter npdul ator 928 to provide
a conbin eb(%156] In the case OF several remote stations 123, 124 sharing the same

channel, multiple sets of I and Q samples can be generated with different offsets. For

example, if there is a third signal for a third remote station 123, 124 on the same

channel, the modulator 928 introduces phase shifts of preferably 60 degrees and 120

degrees for the second and third signals relative to the phase of the first signal, and the

resulting I and Q samples represent all three signals. For example, the I and Q

samples could represent the vector sum of the three signals.

[00157] In this way, the transmitter modulator 928 provides means at the base

station 620, 920 for introducing a phase difference between contemporancous signals

using the same time slot on the same frequency and intended for different remote

stations 123, 124. Such means can be provided in other ways. For example, separate

signals can be generated in the modulator 928 and resulting analogue signals can be

combined in the transmitter front end 927 by passing one of them through a phase

shift element and then simply summing the phase shifted and non-phase shifted

signals.



nodul at ed signal having | and Q conponents as shown in Figure 11. However
the conbining of the several signals could alternatively be perforned

post - nodwwatzomm3ugdvhi n transmtter front end nodul e 927 pamaSee09iosi3es her
stages within the transmt chain. The nodul ated conbi ned signal is output
fromtransmtter front end 927 and input to the transmt port of dupl exer
swtch 926. The signal is then output via the commbn or antenna port of
dupl exer switch 926 to the ant epRar 83&rdlNspkétansm ssion. [00149] I n anot her
exanpl e, a second nessage froma second renote station 123, 124 requesting
grant of HWA8hnel ikableel belpwshows gxamplsnnluce o ichaackirggencyattinheobase
station a 8 . i I ;1 g cri bed
above. and Tt sqfdise 8 G ERT BoURLIsR b e B PRRERIRE TR 16801
second r ebsyevedioss §htaind Dl43shbws én Bigatd Hindroéived berentdOsta{i@31120]to The base
station controller 600 generates and sends to the base station 620, 920 a
second acéebs grant nessage as described above, and the base station 620,
920 transmts a signal conprising the second access grant nessage, as

descri bed above, for the renpte station 123, 124.[00151] Fiqure 12 of the
acconpapRowg dBABENQ$Rehows| 38P| ReatotancemesdDownii| T$at @ siSorjagignwi {hin a
menory subsystem 650|which |mi ght [eside Wthin a bage stjation [controlll er
(BSC) 600 of| STHEITSME ¢ sfatio wndseptigp pert htregs |0tk BRI|1 ul aReeHensAICEi| on
system 100. |fahl 641001l . ofinH QWi 12whind g of val ues| of,wchanne
frequentgi es aSS|gneg fo re tels%1$ans L%%R&'127, {he rlefote |statiohs 123
- 127 bei hg [nthobgneld| Tabl g R0de {the aighabl e of| val ugs of|levehef|s| ot s \Wwherein
renote $tatijon numnbe s.lZi - 127 are .shown agdi nst tli me |sl.ot nunber. |It can
be seen|that| tinme sl ptdt sfatignl & 4dsi ghed tqd renofe stlati®dtls 123, 124 and
229. Siplarfly tabl e|1003 shows a|lpklseqpf datla all gcatijng trdi ni ng
sequences (ISCs) to fenpte [statiops 123 4 1271 [001%2] Tlabl e 11005 of |Fi gure
12 shows an|enl arged|tabl e |of data which|is mJlti-di|f8as) onal [to include
all of {he parahkters dBO6WN i hl4 abl e£610013219025 and 10033 dBuejtWeeisd (i bed.
It will]|be gppreciatéed that| the portion ¢f table 1005 3shiown i n Figure 12 is
On| y a >II§I I part Orjptne cugiprete]taore friat vjour U | %‘Slébeu. raote. 1095
114 123 114 123 32 3 5 -67dBm| Wanted
4 124 TSC| -
114 124 114 32 3 Wanted
3 |102dBm
5 124 TSC
114 123 114 32 3 ; -67dBml|interferer
6 123 TSC -
114 124 114 32 3 interferer
2 [102dBm|
7 124 TSC -
114 125 110 32 3 interferer
3 |105dBm
8 125 TSC
110 124 114 32 3 . -99dBm|interferer
9 TSC -
110 125 110 125 32 3 Wanted
1 [101dBm|
10 TSC
110 127 110 127 32 3 4 -57dBm| Wanted

Table 2



shows in addition the allocation of frequency allocation sets, each
frequency allocation set corresponding to a set of frequencies used in a
parti cul avogemmn3sef a cell or in a cell. In Tabl e 1005pcCTrsquensizos
allocation set fl is assigned to all renote stations 123 - 127 shown in the
tabl e 1005 of Figure 12. It will be appreciated that other portions of
Tabl e 1005, which are not shown, will show frequency allocation sets f2, O
etc. assigned to other renote stations 123 - 127. The fourth row of data
shows no val ues but repeated dots indicating that there are many possible

val ues not0MABIn belheervy dwad 3 ofntrble Bfouthireddat & bpd reapnge. 10w botibhase

Shift [00 I dyl at i the. i ghal s
Cransm ¢ Sy PROTES M FaOgRR Ry TR HiRho Ik By MEile Bagt 827 0
order to as&t weingoithé istnal forsescsivitgl BGighae fambashanneh 1(1dobuf Ciocaticth
addition to_providing nore than one TSC the network may phase shift the

synbol s oflifferent preining sequepgest lRChangd £5C8 Hawselively osimilerly. fosiot andsd Gt i on

with resp t St CQ- t t ipy“ | forPRSS| t he

net wor k rrg%csgﬁ\twr o% S?‘ﬁdem&l\&/\na‘%lg ?11 g@i‘%@ ?ﬁﬁgtt?}l uSli.JHet épg;}(l:lséeéi %ﬁase g%(?te , thus

i mpr ovi ngstagasi 61 1 Pktof roceremagnals-Gomethanphebast satiphd$@. Is barf be ekentlwme carri er
frequency. (hayin parti cul ar for two user | d be 90. degr ees
apart .t hirbElsars e GoaRs BT aar 12 G ESRCS I TiE Cofia KENELMERER ( ARFCN
for four wgensstimilY PEcdR BEU AR 0APRAbL ston§ | a5 e 720 GigHIRBLASEHS W | |
use different TSCs. Each additional MS123 - 127 of the present nethod and

appar at us3iasd 44iTghlsd showi thitdraee stati@Cl bhidansgets ajsignablon raigacatation Hé3 DARP

feature to t [ts o traffic data, [0 4] Thus, for improved DARP

bor f or manttf gy N CrirpBlustoRde T, ol ftSan PPerERY B TS, at ons
(remote statibONg) isl 23dBE2 W hieBms itete edcbived PopBRSS B i fhise Bitiph 328 q¢ -t hei r
channel |g82u({ se response, but less than this will also provide adequate

per f or rané@2dBo Rosps Samenl & ofelqbile & shown thas bawsnatioanidOdragsmits asignabfor 124 are
i gned i | | -
assi gne §é?1?ot§ %ﬁpﬁfi%‘ 6l afs t?ang@;ﬁg%estléﬂg? for' 12 ogegst%tglﬁ} ﬁzgf.*fagé‘?&@ﬁ)ed

frequency), signals nmay prefera ransm renote

stations paSer k2d {tusimog datidret 2is 110ddBnNghSegutBoesciasl posarlctse ct

previ ousl| %/e)rncig (s:tgtig)rb %7 fsh%({%)rgu Il"l?f;[ lgggegcﬁfgferggéjeuiln%togvser Fer\]fgl, EI‘Y\é)aCh case, could
be due to different distances of the remote stations 125, 127 from the base station 110.
Alternatively the difference in power levels could be due to different path losses or
different amounts of multi-path cancellation of the signals, between the base station
transmitting the signals and the remote station receiving the signals, for one remote
station as compared to the other remote station.
[00160] Although this difference in received power level for one remote station
compared to the other remote station is not intentional and not ideal for cell planning,
it does not compromise the operation of the present method and apparatus.
[00161] A remote station 123 — 127 having DARP capability may successfully
demodulate either one of two co-channel, contemporancously received signals, so
long as the amplitudes or power levels of the two signals are similar at the remote
station’s 123 — 127 antenna. This is achievable if the signals are both transmitted by
the same base station 110, 111, 114 and (could have more than one antenna, e.g., one
per signal) the power levels of the two transmitted signals are substantially the same
because then each remote station 123 — 127 receives the two signals at substantially

the same power level (say within 6dB of each other). The transmitted powers are

similar if either the base station 110, 111, 114 is arranged to transmit the two signals



signals at 90 degrees phase shift to each other, thus further reducing
interference between the signals due to phase diversity. So, for exanple,
the | andwQ2ssmpbms energi ng fromthe nodul ator 928 coulpdTamedoneppesent
one of the two signals, the signals being separated by 90 degrees phase.
The nodul ator 928 thus introduces a pBase difference between the signals
for the two renpte stations 123, 124. [00156] In the case of several renpte
stations 123mild2fowhakidld driBe Sagest@banne), .1 1] 1 RARnESttdt0bighalgada Q
sanpl es can be generated with different offsets. For exanple, if there is a
third si gfiaed powerdeyahi Tlis pigyndion can ae ilbntrated by fouhgreferrace nbalindnnél |, t he
nodul at or i s phase shifts of preferably 60 degrees and 120

degr ees fggagﬁgﬂégg%ﬁ§§and third signals relative to the phase of the first
si gnal , apiiedle resWhilen@able @nshdQRsSamplte Statiemy €33 nk24atcceitngekomi gRal s.  For
exanple, the | and Q sanples could represent the vector sum of the three
signal s. plaBasyi4 ﬁlgn%lﬁﬁgwmwb%%akly dHEHs PO CHISHEIS @b Flos aSIEEHA s neans
at the bagg 6! 3ichQRaa0snRA0by Kwi BLnAGUGH febie 2PRERG. afibEnense.chelween
cont enpor aneous si gnal's using the sane tine slot on the same frequency and
i nt ended fwo signdl§ &osnbase stanowe 14 att tho samd p@yerll2viel (STdBmparssigmhbéieg pr ovi ded

in other ways. For exanple, separate si.gn ca e gener at Ln the

modul at or S OURIShA L HERGY ERArBR SCHhal Sah (e CBROTALY TG HE

transm tt ghwhdiOighRNowWRRK Pt ORRE I159rPife Hatibh ey t TEOMEURYR fRhASEnGRI f t

el ement and t hen S|gf;y summ ng the phase shifted and non-phase shifted
pit>

si gnal s. Pefaeen C3htr pesctvs ioRlsBIvimnbinle nesicodeshowsthox shpie ayal ues of

channel freguen t.ime slot,. trainin enc recei ved si. | power
ovel f or PEME AT 40 ik FEmieIE ol e Rl 2T 1EE ST AR sh TR 0TSt 28 a2 howe
in Fi gur echungflé th@eRiry @embdulite it warkéddip@ and 2Fcdt thehdtvanicdldigaR[ 00159] The
rows 3 and 4 of Table 2, outlined by a bold rectangle, show both renote

station 191830 rendireilaivatticsn be sacnizi wgpackamrers 4 prgbehdpblaaviebgye ndex 32
and us| ”gthg& f@mcﬁé Qtatich 194 rd8REL W GioRalS l?%%g‘lg thé 9%%%?a%n§lt A Dkl Put
all ocated difteren rarning sequences and respectiveldy.
Sim | arlysamopew& land (A02dBm). Both signals are from base station 114. One of the two
signals is the wanted signal, for remote station 124 and the other signal is the
unwanted signal which is intended for use by remote station 123.
[00164] To further illustrate the above concepts, Table 3 is an altered version of
Table 2 wherein the rows of Table 2 are simply re-ordered. It can be seen that remote
stations 123 and 124 each receive from one base station 114 two signals, a wanted and
an unwanted signal, having the same channel and similar power levels. Also, remote

station 125 receives from two different base stations 110, 114 two signals, a wanted

and an unwanted signal, having the same channel and similar power levels.



al so show t he sanme channel

frequency and tinme slot being used for two
renote stations 125, 127 to receive signhals fromthe sane base station 110.
It can beweeer/hmp in each case the renpte station 125pcIak2000m8i39ed power
| evel s of the wanted signals are substantially different for the two renote
stations 125, 127. The highlighted rod 3 and 4 of Table 3 show that base

station 114 transmts a signal for renmpte station 123 and also transnmits a
si gnal {REwTeNMBASEST fREABLIZBasdNE Reaffd YathnRdWhvdlig M8 iwvise S&ngt tion
123 is 167dBm wherea$ the rjecei vefl power [l evel| at renote statifon 124fis -
102dBm | Rowg ' aRNON (stefionlyiBtaiod 1 ssketvn titrat froegenkst@ti on [ReOcive(aagitys a
signal for r{am)tetstdtion 125 and|al so, transmijts a gignal, for |renote
st at i on| 127.|TREIHREECRYYAES evBPICh | YiRStle st afi on [EPSYCY - 101 dBm
whereas|the [r@egigned [ poner |gdtc fthe kigamie stgtion 127 ilgevcdddBm The¢ | arge
di fferepce ifn power |evel, [in each case, |could be dye to diffédrent
di stances of| the renptegm gistadiosl 12518 127 from t he hase [stighdlgn 110.
Alternativelly the dif{ferende in p)i’r\ﬁénde els dould e dule to differemt path
| osses or dilfferent anountsl of nulti: h candel | atijon olf t he [si gnal $,
bet ween|the [base stafion trlansmt{ing th¢ signals andsihle rengte stafion
receiving the slighal $§, 126r |onél4 epotiR6st @t i30n |as Scofpar ed33dBni|heamtd¢r
renote statifon. [001(:0] Al tlhough this dif{ference in récei ved power | ¢vel
for One Iglllt\/ Jl.ul.l AN \.'Ullml \/CII t J L LA Y2 J :I\/I I\/IIU‘I-.\/ QI‘II$§IUII ;J IIUt
i ntenti pnal and i|d flor |l plannin it does rlom se, {he
operati pn of th% preseﬁ?grret h%)%femdplzgg’par agas. [00161) A '@Déi%?ewgng on 123
- 127 hpving DARP capabilitly may successfully [denpdul atel either one ¢f two
co-chanpel, Jcont enpofaneous|ly recei vied signal g, so l[asg jas t hg anplifudes
or powel |e|elslk the 1230 |si bital $ are siniBRar| aB t he r enptdBngjingericver]s 123
- 127 aptenfa. This ifs achijevable|if the|signdls are Bot | transn‘itteﬁl by
t he same—ga'se statr o Lo r2—arateouot fTave enna,
e.g., ophe per signal] the power | ¢vels of the|two transnitted [signal$ are
substanfTar 1y 3 WW 123 - |L27 T Egeives
the two]signal sjgt subgbant|i he samg powgr hevel (sjay W t(Hi&rHe®B of
each otpher).l The trapsmtted powers are simldr if ei 2hefi02dBmlbase sfyation
1101 11 _ 114 s arr nnnrl tHotransmt the two Signalcat S| alr powe
q 1241 1, ;
| evel s, Jorf t|he pase >talt2|40n 110, 111124114 trarjsmits gCh srgnalvsVan |
3 [102dBm
8 125 TSC
110 124 114 32 3 . -99dBm|interferer
9
10 124 TSC -
114 125 110 32 3 interferer|
3 [105dBm
11 TSC -
110 125 110 125 32 3 wanted
1 [101dBm|
TSC
110 127 110 127 32 3 A -57dBm| wanted
Table 3
[00165] The apparatus and method described above have been simulated and

the method has been found to work well in a GSM system. The apparatus described

above and shown in figures 8A, 8B, 10A, 11 and 12 could be part of a base station
110, 111, 114 of a GSM system for example.



fixed power level. This situation can be illustrated by further reference
to Table 2 and by reference Table 3. [00162] Wile Table 2 shows renote

st at i ons WB210lBd3pecei vi ng from base station 114 si gnalPsTh®2e00931393
substantially different power |levels, on closer inspection it can be seen
that, as shown by rows 3 and 5 of TabB& 2, renote station 123 receives two
signals frombase station 114 at the sane power |level (-67dBm, one signha

bei ng a wpB166] si gnalkcérdingndesdofher aspRBDsEhS hdseMmdiB3d and appeatat ek si gnal
bei ng an unwanted signal which is intended ?gf renot e stat?on 124. The

criteria Pepible farpbase stagiondd01bll, 114 2 magntpincesalewih givalrempigwitatipnsi ni | ar

power |ev 154t 0 hn in i | e, hf i station
123 has a?%;Rﬁﬁgéggf g@fﬁqu%gﬁghﬁﬁwFﬁﬁﬁf%Q%ES%%§é§ épgﬂg?e ggﬁ%%ﬁ?ate t he
want ed si DR P-amubladejeeeivet hed unvaohédembgnshtio 00163]275doed aot Wave & can be

seen by inspecting rows. 4 and 6 of Table 2 (above) that renote station 124
recei ves PARISFybids ressiyer nghe pendisiass farigels dperivsy g}ﬁ ofhe H&/Os 5570t ower

| evel (-1 .~4B0 i : i 1d... One- 0 t wo

i gnal & | SHPS fador b HeabpBeioh AATIRPEF aF DR FREICH FES{ gnal

i s the unofwilecs, $n gmaktxaniyle it msy babetwaen HBrandslddBy andasd errshgtdi sooh 123.
[00164] T

further .illustrate the abpve.concept Table 3 is an altered
Version oftat s amplitwle il e il GUERBH Foh g DA En i rynae sBigBrisa. I
can be segpyd-hRin [IRMBLSIRIALT ARSsided iARAdH2fbr @RE Rok SRV EnidIQM@RGe base
station 114 two S|gnals, a wanted and an unwanted signal, having the sane

channel asfdtigi B4 -ad2power |evels. Al so, renpte station 125 receives from

two diffe ase stati 110 h,gnal s .want ed. and _an unwant ed
Slonal | R The ALSEROR harnaiRASRb Btcred AV aRy g B w016
The appar ait¢iserand. HBWVEAE, £ IMMURDS] batoygnahamey beadatsd aybhahed sandistine met hod
has been found to work well in a GSM system The apparatus descri bed above

and shownaicallf Agurdanigae waiB MUBAS grablgdanctpodsr-g., b puy BS61 isdhpiabe station
110, 133, nhido0] 2 SPHLSRL S g ARSI PRl e
station 1df sd1at bbid sighalgahayt &t nreatedadsl desirtd signelsr €t BSsti@tildnd 1423 - 127
using t hetrasu?srrrneitsctlrlea rs]irg]gglll’s ats glﬁgb}ehaaﬁtlplgu(];eis rscs)ttha{t%ggﬁ ref\lo }lea E)% t re] p]r'ezs%nt- rn%t Zd has a

and apparatus receives its own signal at a high enough amplitude and the two signals

maintain an amplitude ratio such that the two signals corresponding to the two

training sequences may be detected. This feature may be implemented using software

stored in memory in the BS 110, 111, 114 or BSC 600. For example, MSs 123 — 127

are selected for pairing based on their path losses and based on existing traffic channel

availability. However, MUROS can still work if the path losses are very different for

one mobile than for the other mobile 123 - 127. This may occur when one mobile 123

— 127 is much further away from the BS 110, 111, 114.

[00168] Regarding power control there are different possible combinations of

pairings. Both MSs 123 — 127 can be DARP capable or only one DARP capable. In

both cases, the received amplitudes or power levels at the mobiles 123 - 127 may be

within 10dB of each other and the same goes for MS 2. However if only one MS is

DARP capable, a further constraint is that the non-DARP mobile 123 — 127 has its

wanted (or desired) first signal higher than the second signal (in one example, at least

8dB higher than the second signal). The DARP capable mobile 123 -127 receives its

second signal no more than a lower threshold below the first signal (in one example, it

is no lower than 10dB). Hence in one example, the amplitude ratio can be 0dB to



DARP- enabl ed receiver and a second renote station 123 - 127 does not have a
DARP- enabl ed receiver. The anplitudes of signals received by the two renote
st at i ons WB4otr0/aBRP9are arranged to be different by an amownisS2euiosi393 s
within a range of values, in one exanple it may be between 8dB and 1CQdB,
and al so arranged such that the anpliBé6de of the signal intended for the
DARP- enabl ed renpte station is |lower than the anplitude of the signa

intended £ogdB he MARPIAHRRP @BgdYI€bnieBlaost BI3i QD7 b24n 8dB34.1008AMEe A MURCS
or non- MJRCS nobile may treat its unwanted signal as interference. However,

for MUROSSIZBYUt Fors ngfhRARBIRSL in riaspwd ob ghivaivnddABRPgAWbYEC | nAdsazell [is An
advant agep%%&ga%’?giﬁ% %’téaﬂ'oe‘i'l I‘%‘A’?{; '&%ns(lﬁt %he m%% i’s s%sf@t ea%h Mg’iiﬁ he BS

110, 111, nore training seq u i nst ead
of only omnz7 seeivbaits {sramhdmggmladbs)vérayséasltivﬁtgairmd (BSo@e@dan@d: giigoelesst The BS

110, 1 11, 114 transmts. the signals at suitable anplitudes so that each
mobi | e of 6¢R&b BYee%?ﬁnS‘rtr’éfﬂtﬁdeé)n§0é B MusZY edéi V88 Mars PEAros: ditdPS at a

hi gh enougky ap! n fenANE MO §1.908h:S B8P3 Pri ARG LbEe: fidf i 0 such
oo zeRLRend

that the twd sig s corres ing"to t g sequences nay be
det ect ed. Tlﬁfslsstsﬂb@ahsobltmplhmde ﬁiiﬂeehffﬂ‘emb ﬁnrsmrnlgs csthért sig@rad tlehaleedmines menor y
in the BS 11 14 or. BSC 600. For exanple, Mss 123 - 127 are sel ected

111,
for palr|Hﬁzgﬁgﬁﬁfﬁﬂ’?Wﬂ?qfﬂﬁﬁpﬂmf§§§@s and based on existing traffic
channel ayg1bopi | i t ¥iguHOWe\G@lhe %@ ﬁﬁﬁ%}é\blhgé"%&w in thanpatbecdirgses are

very different for one nobile than for  the other nobile 12 127. This may
occur whefarchiecturgbior @ te@®te steppn | 1523mjc1127f<ufrthlqepremaynefthmnch@pmamo 111,
114. [001 ower control there are

conbi hat | BB ARPoERERE STEE AR e 588l AERRAoBEE IR e oni y
one DARP giapiebhenranink@fdicricas@scellakien (S2eCy eguaiypt il osles: efc paxmiurhevel s at
the nobiles 123 - 127 may be within 1QdB of each other and the same goes

for MS 2. hkﬁhb@@éusequrenwsyn@ﬁé (ME-SE eomdizer hlfKb Osher gqpalizersdppleanpstingi nt i s
that the pgn f%'i%féo[EDIB %.?Ls&%?flus dlz'FhJ@ﬁIC%ﬁ%\i\@&Iﬁ%rer(fQﬁecfﬂg &{%S«‘hl g{]'nfvét si gnal

hi gher t han t he secon st gna |n oneé exa eas er than the

second si gigaaly havihg sibAREP agpbakice arsobidiecdl 7Be MESE egeizvess tyjisally used
when the amplitudes of the received signals are not similar, for example when the
wanted signal has an amplitude much greater than that of an unwanted co-channel
signal.
[00170] Figure 14 of the accompanying drawings shows a simplified
representation of part of a GSM system adapted to assign the same channel to two
remote stations 123 - 127. The system comprises a base station transceiver subsystem
(BTS), or base station 110, and two remote stations, mobile stations 125 and 127.
The network can assign, via the base station transceiver subsystem 110, the same
channel frequency and the same time slot to the two remote stations 125 and 127. The
network allocates different training sequences to the two remote stations 125 and 127.
Remote stations 125 and 127 are both mobile stations and are both assigned a channel
frequency having ARFCN equal to 160 and a time slot with time slot index number,
TS, equal to 3. Remote station 125 is assigned training sequence a TSC of 5 whereas
127 is assigned training sequence a TSC of 0. Each remote station 125, 127 will
receive its own signal (shown by solid lines in the figure) together with the signal
intended for the other remote station 125, 127 (shown by dotted lines in the figure).
Each remote station 125, 127 is able to demodulate its own signal whilst rejecting the

unwanted signal.



second signal no nore than a | ower threshold below the first signal (in one
exanple, it is no lower than 10GdB). Hence in one exanple, the anplitude
rati o carwbeo@dBoivol CdB f or DARP/ DARP capabl e renpt e st @Ciras200283139327 or
an 8dB to 1QdB hi gher signal for non-DARP/DARP in favour of the non- DARP
mobile. Also, it is preferable for thd7BS 110, 111, 114 to transmt the two
signals so that each M5 123 - 127 receives its wanted signal above its
sensi tivifooizim t. (ke sBOW, ccdrtlingSoahe pRASH RABEBRY 8ppakfus a
sensitivity limt). So if one M5 123 - 127 has nore path | oss, the BS 110,
111, 114 tipglkdese gatiempt10B15 Iditganitrapgmiap fashsnd secpad sigpab pha agrals ®rachi eve
this. Thi it T i f -t he. ot her
si gnal th§ﬁ§gg?%%ﬁﬁ%%%&$%§&§%§gﬁ%teygﬁ%??%ﬁﬁg&ﬁ%ﬁfEgﬁg%%%gghggﬁﬁh Q [ 00169]
Fi gur e 13sdahe thmnalc andrpashydigignl doeing nglfisfansaiaimgescgogice. Tiec sy @mote
architecture for_a renpte station 123 - 127 of the present nmethod and

appar at usStAEM Ag3 thE? Darmg PARE sapabHityie abledrpise, the Haining ssapences 40 adapt ed
to use ei : igngl i f i qual i zer
1705, or H R R B AR SN T ef 1 T

O her equsighdewhen itipd emphitudesgoDthedirstpamt scohd sigayls akes sullsantisid withie SAI C
equal i zer isl&¥§fgrr§d for use when two signals having simlar anplitudes
are recei ¥8d. "The" fi" @ﬂgﬁualizer_is typically used when the anplitudes of
the recei ygd 73] gnal & &emA9t FRE.M4 Rbws ke 1RXRMRbE WeRs hBRamephedcasi gnal
has an anplitude nmuch greafer than that of an unwanteéed co-channel signal

[ 00170] Figgoutgesl®p ofo mobilasebmparbyt adowtawlifgsnistionmgasegignses fa thgm.

representati.on of t of a GSM system adapted to.assign t sa hannel
o o eRitboBls P eedths T Tl SUMINGET B F ol RS L s iR 38T Rt o
transcei v@itertidD Ys RN ETSR)-TCOr uagshosinabd @nlokdd linang figvee 1400 htat i ons,
nobi |l e stations 125 and 127. The network can assign, via the base station

t ranscei vaewalifhs wa¢hemobilg statipe walh wenddeihe pignplagisaded, fartbe oler swbdet i ne

slot to the: ot I ans: e .
differentgg?%¥%?%g se%ﬁ%% g%ﬁ%gn%%%n?&g.%%%%R%nggﬁ%%ggﬁfggi%%@E%%§_ Renot e
stations &A% bandedlid uppresdabt mterddthe fidrath@ha MORCGE escbot h assi gned a
channel frequency having ARFCN equal to 160 and a tine slot with tine sl ot

i ndex nunber,

Pairing of MSs

[00173] According to how the present method and apparatus is implemented, it
may be useful to identify which of the MSs connected to a particular BS are MUROS-
capable without replying on radio access capability of MUROS classmark (as it is
desirable to pair with legacy UE with MUROS UE). 1t is possible that the BS could
identify an MS’s DARP capability by requesting the MS’s classmark. A classmark is
a declaration from a MS to a BS of its capabilities. This is described in 24.008 of
TS10.5.1.5-7 in the GERAN standards. Currently, the standards define a classmark
indicative of an MS’s DARP capability but so far, no MUROS classmark or
supporting of new training sequence classmark has been defined. Therefore, it is not
possible to identify whether or not an MS is MUROS capable using the classmark for
a leagacy MS. Additionally, despite the definition of a DARP classmark in the
standards, the standards do not require the MS to send the classmark to the BS to
inform the BS of its capabilities. In fact, many manufacturers do not design their
DARP-capable MSs to send the DARP classmark to the BS on call setup procedures
for fear that their MSs will automatically be assigned to noisier channels by the BS,

thereby potentially degrading the communication from that MS. It is therefore



TS, equal to 3. Renpte station 125 is assigned training sequence a TSC of 5
whereas 127 is assigned training sequence a TSC of 0. Each renote station
125, 127 wibl2biwsem®pve its own signal (shown by solid |ire3/tisaomios13ds gure)
together with the signal intended for the other renote station 125, 127
(shown by dotted lines in the figure)38Each renote station 125, 127 is able
to denpdul ate its own signal whilst rejecting the unwanted signal.[00171]

As descri _b@ée@?ow&,pc@%@rdi entiy Wit Pyesenintyelh@band MpRAMURSSA Si ngl e
base station 110, 111, 114 can transmt a first and second signal, the

si gnal s f e#papler et cxandDAREoerpablendt & deshablee latolggacy1 MBS teplssct Peélly, each

RIS e R N N R T R
capabi | i t yhat theadbik @otsiznuligg foh@ppsrathat.ng sequences to di stingui sh the first

signal fromthe second signal and to dempdul ate and use the first. signal,
when the HB7#k udesIbthepryeitryquld ggﬁassg%,l% & B fhileati rMI%R%fa@ilaw y

Within, sgy., %@Pﬁ&fd (ﬁ@ﬁl@pﬁ%ﬁ%i{)fl&ppﬁgﬁé Egﬂipﬁ{éﬁ?ﬁ{e}ﬁ%élﬁmﬁ%f ${oNRs. that the

net wor k assi gns e sane sical resources'to two e Stations, but
al | ocat es Ttée BSeme ritablishithé Mp’s Bdtié by esjutginpghedrecHEsdtonmtileiM8. Whe [IMEécei ve

its own signal (sh S solid line in figure 14) and that intended for
the of her IaBuausOIBEMS SR BUssddBFESnFT R ThEF g e AUShers, e

downl i nk, ngaeh, AL idiahﬁfyci%" th Jlbd QOB¥SInEBile phSheStoGRRIch iR W%Qloﬁ?é’, the
other nobile station as a CC and reject the interference. Thus, tTwo

di f f er ent and addifionglls ety geprbdgioraychoes DARE and MUBPSedE thelpbonnisdPABPence from

anot her ser.. . Pajri of NBs 0017 Accor di t o, how t he, present
rechod. and RBAAR LTI @rslFRg bV g BER UM R MRt DB G Ch o
the MSs coivirgtsatatilo MS. PHbIWE ] *hilSSsiag ehcNIVRAISS anakdtiealy poueiblc, TRORYI Ng on
radi o access capability of MJROS classmark (as it is desirable to pair with

| egacy UEOWMURNORe@BaIESy. 2lppe iis nglog §yﬁicfeenf iseiterionfodeictnining wBAhFF § an MS' s
ooep Capahyd DS LEERLLNDADe AB AL BRI, R LaRPRERS O, |
24. 008 of buid Gp adist o5 MSY curtdnely Gobiddtat ntiar BS . wiGtl eenDARP éhelUR@%dar ds
define a gallp%%ferm'"rf ¢ identification of MSs able to share a particular slot considers other

criteria.

[00175] Firstly, the interference rejection ability of the MS in a given noisy

environment could be established. (See step 1610 of flowchart in figure 35). This

knowledge is used to allocate the MS to the most suitable available shared slot. (See

step 1620 of flowchart in figure 35). It is also used to permit the best pairing with

other candidate MSs. (See step 1630 of flowchart in figure 35). One way of

determining the interference rejection capability of an MS is to send a ‘discovery

burst’. This is a short radio burst in which a signal desired to be received by the MS

has a known interference pattern superimposed on it. The discovery burst contains a

basic speech signal with a superimposed CCI signal at controlled power levels. When

sending the discovery burst, a different training sequence to the one being used for the

call currently in operation is sent. This distinguishes the discovery burst from the

actual voice signal.

[00176] In a particular implementation of the present method and apparatus, the

Bit Error Probability (BEP) is measured. (Other parameters indicating ability of the

remote station to reject interference may also be used as discussed below). This is sent

in the MS’s periodic report back to the BS. In the GERAN standards, the BEP is



i ndicative of an M5 s DARP capability but so far, no MJROS cl assmark or
supporting of new training sequence classmark has been defined. Therefore,
it is notwpassidbmoto i dentify whether or not an M5 i s WOR@S2@apaishe usi ng
the classmark for a | eagacy MS. Additionally, despite the definition of a
DARP cl assmark in the standards, the 3%9andards do not require the M5 to
send the classmark to the BS to informthe BS of its capabilities. In fact,

many manufaedsufited Sydfc Refucd 03 10With fl'ﬁédrre@ﬁcﬁﬂi@ﬂﬁ@?%ﬂ%iti of sRNgrok v DARP
classmark to the BS on call setup procedures for fear that their Mss w |

aut omat i cabYoandd lposicspradingdo hairebability oh AHRP %o. b athes vBRds,tthehighgr the
potenti al dear adi . i\Gat,] r. P
therefore%é?fg%ﬁﬁ%h%%?gggggf§f§£€%§ﬁégﬂ?&#gﬁk%?ﬁa%hih%g%?d?ﬁg§?w%ﬁ%ther an
M5 i s MJURpECapabtenhancaiviitasbAiiRne agpaktl e Onkt theshutestias datesdnd, iF éte BEBacy MS
to play a part in MJROS operatjon, as they do have the capability to doing
t hat . TheOE@F MR dalisdslpy p givendhrephpld.anithe %Hogvﬂwapwﬁgth% M§1§§ﬁaflfier@ﬁ at .

[00174] | i i b} e E.Of i i
205761 L SASR LU easal ey PR oL st

| dentity ¢Havi fo tefant dusadtBgeoliheh®dS obithrasboldbltiis bf hdte thbtie BREIs doyiveeéquest i ng
it direct fromthe MS. The IMEl is unique to the M5.and can be used to
Fef er ence hstbA 08 Bl Bac AT RG UGk of CREFQBYTaSIT T yi ng
the nodel yfpyrRbit g REPNEHRVUNHRBEP@NNE Heh agsSnot BRGnaddifatonRubY itS
capabilities such as DARP and MURCS. If the phone is DARP or MJ capabl e,

it will beceowms ptithcamabijest ¢feh®BSandthe awhainghtpartqutarkyhif thangisee diaptatipg t h
anot her suijtabl e NB. wever, whil.e using, the | MVEI. is theoreticall

possi bl e VEiinGH ionERIEE ks YR R Y el BRI TR on o
det er mi ni Ag MURORLEpRatiar decignddn tSnean Bﬂ]!’&ﬁl@i% addoMAx 6 tBE cyivhRarB@Fher NS
In operation, the BS will build up a list of s currently connected to

that BS wHicCREB(EVAD. oFhovERes @phibesearc TRendatrenby thecsiendsidsots MEsgabl e to
share a pﬁ%%&ﬁ%gﬁkra%%{%%?ﬁ$%§ﬁ% Oﬁﬁggascrlterla. [00175] Firstly, the

interference rejecti in a given noisy environnent could
be establ [ened (Sedlsirapvdldlheodecisioomehad tbeibaséd ghirtke BaQuall parametzow edge
s used 10 e S BITy R Ms Fotone SACRH a0y 2Rt $lane - (5e€

between 0-7 where each value corresponds to an estimated number of bit errors in a

number of bursts (see 3GPP TS 05.08). This is a standards defined measurement of

reception quality consisting of eight levels and corresponds to the Bit Error Rate

(BER) of the received signal. The higher the error rate, the higher RxQual.

Simulations have shown an RxQual of 2 or lower to be an advantageous choice of

threshold for MUROS operation.

[00178] Alternatively, the parameter RxLev may equally be used as a selection

criteria. RXLEV indicates the average signal strength received in dBm. This would

also be reported to the MS after the discovery burst. An RxLev of at least 100dBm

has been shown to be advantageous. While particular criteria for MUROS pairing

have been described, it would be plain to the skilled person that many other criteria

could be used instead or in combination with those identified above.

Joint Detection on the Uplink
[00179] The present method and apparatus uses GMSK and the DARP

capability of the handset to avoid the need for the network to support a new

modulation method. A network may use existing methods on the uplink to separate



step 1620 of flowchart in figure 35). It is also used to permt the best
pairing with other candidate Mss. (See step 1630 of flowchart in figure
35). One wayoofosa®ber mi ning the interference rejection eapaiscéooyizes an NS
is to send a 'discovery burst'. This is a short radio burst in which a
signal desired to be received by the ¥ has a known interference pattern
superinposed on it. The discovery burst contains a basic speech signal wth
a superi npamedseeCh. gsi @Al deddctiopnt 1tolideg dedPeribell 8%aInnenVhieitrs eRelisget he

di scovery burst, a dlfferent trainin equence to the one being used for
the cal |~ Blysicahtasquices WP FSAC O 50 é%fwent mebdey byt gash mabileds assigned scovery

burst fro S 17 ar ntatlon
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measur ed pte¥ancthad amzehppa&atum ehagatiseng ddferdnit ttyaihg kEgen@T0TRe Sik@ioron t o
reject interference may al so be used as discussed below). This is sent in
the M5 s BWYiustif ointedsiictiop methaddo separaistvg Hsarhen terRNNKt andar ds, t he BEP

i srepresented by the values 0-3 1 with 0 corresponding to a probability of
bit error of 25% and 31 corresponding to a probability of 0.025% 1In other
wor ds, the higher the BEPSpdchk codeeanddistdnec &bndw tiserof the M5 to rej ect

|nterfere The B orte art of an hanc sure
eport ~ IO e pipardsa Sroatudie B ot gee B BT A 2PPE Rl ow a
gi ven t hr gashehdiinit Po Rgﬁxllélerefa@i% %‘&H’égreﬁl%&o&t mobitEstMiod’§ dkemet dehed. Whche

unsui tabl e for operations. In sinulations, a BEP of at | east 25 has
been shomﬁhetMSti&anl?ddS/a}we@eﬂm@Sch]& dél, df14tﬂhﬁé?§hmwr lgvel itrgns_lrmttnd)b:e t hat

nunor  of 58,300k, AAG P NEhdThar L7 B v B S8roVER BB on 1t o

own may neimdIe s@iomCIoar-al & fmoitg hnﬂ@aswa}eﬁ@ﬁl thb8Squal ml as4 ofhetﬂaﬁvews and
the channel, particularly if there is a dramatic varlatlon of error
f r equency lexglsdes theneo-phangel users wgylarekeneng éomiae wellerewho e furtep away t he

MJURCS ope t yariance
of the BE %%%%Eg &k %%@%?3%p§uan%ﬂrﬁggnéﬁg%ﬁgﬁzgﬁpgﬂﬁtﬂ{ﬁ&ﬂgfgﬁé%rds as
bei ng pregenpowdt, bhretlmpm ﬂaetlh@rcbvﬁdslénhle nbt@vdrla&oﬁﬁder[s QP4 dvstandk tofrgeat i vel y,

t he deC|S|on could E ﬁ g n the Rx paraneter returned to the BS by
the M5 fofhagrel & dpf ase(ffﬁatmnlsl)o ﬂ&,d,]éh ila oge \gxpyple, power may be

controlled by 1dent1fying the distance and estimate the downlink power needed for the
new user 123 - 127. This can be done through the timing advance (TA) parameter of
cach user 123 - 127. Each user’s 123 — 127 RACH provides this info to the BS 110,
111, 114.

Similar Distances for Users

[00181] Another novel feature is to pick a new user with a similar distance as a
current/existing user. The network may identify the traffic channel (TCH = ARFCN
and TS) of an existing user who is in the same cell and at similar distance and needs
roughly the same power level identified above. Also, another novel feature is that the
network may then assign this TCH to the new user with a different TSC from the
existing user of the TCH.

Selection of Speech Codec

[00182] Another consideration is that the CCI rejection of a DARP capable
mobile will vary depending on which speech codec is used. Thus, the network (NW)

may use this criteria and assign different downlink power levels according to the



bet ween 0-7 where each val ue corresponds to an estimated nunber of bit
errors in a nunber of bursts (see 3GPP TS 05.08). This is a standards

defi ned rwexoroersesyy of reception quality consisting of ecghis2é0ewai3ss and
corresponds to the Bit Error Rate (BER) of the received signal. The higher
the error rate, the higher RxQual. Si#ulations have shown an RxQual of 2 or
| oner to be an advant ageous choice of threshold for MJROS operation.

[00178] Alisenbatd hekdmott BRtipanasretien ak keveodBys wadarty, #enaysRbeasr i@
selection criteria. RXLEV indicates the average signal st renglt h received in

dBm Thi sthmmtworéﬂ Brrshe- @@p@@lt@arw Q hee afiafleedistanec 61 fedver )lobhlrlst An
RxLev of Em} E Q

particul ar cr erlé%% %&pﬁﬁ}%?l n Obé)ftt)tgcelﬂl%}éegg{):?%g%gg Slgtwa]f SPTP%I be
plain to tthengskorhpaed p@rtﬁ@@tﬁehathenfamkeotstgaal efalyt goti lse deruttdd iwe Ltsetﬁel nst ead
or in conbination with those identified above. Joint_ Detection on the

Upl i nk [ obtsr&yrenase Therefosn dheaetwatk may consifer e disaacssiremhe Bid 1Phk! lparp
capabi | i ty)of, 1B& eRdAtn LQidNol doLhenddfeshd 06t eUYRIKIEPingURROr t 2
new nodul atfo% rret%. " V%”Eé rr%y use e%} ste(l5 ﬁgﬁﬁlé)ﬁhgﬁg fgn&?'ﬁ% ugl ink to
separ at eepsltedisey whieh ghe, nthonktmateemuuecm mihimizsths ittefahagentelotlas selggmnment
where the sane physical resources are assigned to two different nobiles,
but each nobile is assigned a different training sequence. On the uplink

each nobi | e BRkh&HIFANS tolRhie URS U &SI IndBENPAI ARYaRRRASMAYTS MRY use a

different trarning sequence. The network may use a jornt et ectron net hod
to separa use n [ cqQdac an ew user
[00180] FRIEIL USPRBIQN LAl WAL B, (IRGRAAAC A A he éﬁ“ﬁ‘%i‘g 114
control s trussndesion)i rlodpoVik ig éieahod,eethhmhtehaelocaemtre}bbumnhmﬂ lec gdiat foon' S
distance fromit. Wen the M5 123 - 127 is close to the BS 110, 111, 114,
the RF pothsrd ulraéxpélwfﬁlpéa%%ht(wéaeB@eltsrlﬂéteeggiﬂdw bengfit of thet phep guetyd Gd3 - 127
on the downki Rk &Y% P k@ iy I HOREL 1S LR R 1l ar e
further away ?glogn?e%éhe B§ Wdu&%l%og%a The e%gﬁéer {%\%ﬁgc?og’gtﬁ ehg% channel
user s ar eahdbfehewo tighinfeoferdnhe tcathbm rcamho rddslcefdj Thivdras alm;ﬁomeeffetch @y share

the same ﬁcl):\i’Fmal yage%piel Hg ?1'21\% 40‘-’|/-ohe¥ t1(r:n%nhsbcg&nr1]g h’?he DTx feaﬁlre clar(la \Be used in

MUROS mode as well to achieve the know benefit as stated.

[00184] There is an extra benefit for MUROS to be achieved when frequency
hopping is used to establish user diversity. When two MUROS users pair together,
there could be some period of time both MUROS paired users are in DTx. Although
this is a benefit to other cells as stated above, neither of the MUROS paired users get
the benefit from cach other. For this reason, when both are in DTx, the allocated
resources are wasted. To take the advantage of this potentially helpful DTx period,
one can let frequency hopping to take place so that a group of users are pairing with
cach other dynamically on every frame basis. This method introduces user diversity
into the MUROS operation, and reduces the probability that both paired MUROS
users are in DTx. It also increases the probability of having one GMSK on the TCH.
Benefits include increasing the performance of speech calls and maximizing the
overall capacityof the NW.

[00185] An example of such case can be illustrated: Suppose the NW identified
8 MUROS callers using full rate speech codecs, A, B, C, D, T, U, V, W, who use
similar RF power. Callers A, B, C, D can be non-frequency hopping. In addition,

callers A, B, C, D are on the same timeslot, say TS3, but use four different



t he power, but this can be inproved if the network considers the distance
of cochannel users fromthe base station 110, 111, 114. In one exanple,
power maywbeonarsbivl | ed by identifying the distance andpestisoema3tsbe

downl i nk power needed for the new user 123 - 127. This can be done through
the tim ng advance (TA) paraneter of dach user 123 - 127. Each user's 123 -
127 RACH provides this info to the BS 110, 111, 114. Simlar Di stances for

Users [ 00f8dlenbiRot ARFCRONMER, ffeahdiFe C8lIdr® TPUS K, 3V AEMréfiRhcyvhéppidg. Fhm | ar
di stance as a current/existing user. The network may identify the traffic
channel ( F¢difion, SRtaN Takd ViESY 469 om theesamsy tiragplefsky3 sedrqquendies dafe cel |

and at sipl i 0 e r evel, jdentified
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TCH t o t hecspestivalseThisivill 1at Aj Bf € Brifairh Ty OVt Ve e X icsélin@rmissrshednt he TCH.

Sel ection, of éS{peech Codec [00182] Another consideration is that the CCl
rej ect i onitohe d2blERPEABabl e mobile will vary depending on which speech

codec is used. Thusgdhendetwy k NWo may; usg this griteriagand) asgi gQq
di fferent downlink ppwer |exal spacqoydang A% tAwdhat agoe AP Whe AeMoYe
station 123 - 127 apgl the cgfecgTused. plhugu igT meyy bgvbeytes feihesy
network finds co-chapnnel usens @lo carec@l sivmdser cdi stanagvt el heTBE W10,
111, 114. oiHks | s due to thewpenfomanoe | bm tavi o obTCEMWr ejectivom/T ! f
; l() ][ ;
one signal 1s too strong conpared to the other, the weaker signal may not
be detected due to the interferencelableetefore, the network nmay consider

the dista omt 110, 11, 114 to.-hew users en,assi ani nao-
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net wor k nmayriex Blowkecrtibshduld ndt2R lithiged fottBisfrartnte atanginte. 1€ @lohis: eveh equency
Hopping to Achieve User Diversity and take Full Advantage of DTx [0Q0183]
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Data Transfer

[00188] The first method pairs the traffic channel (TCH) being used. In one

example, this feature is implemented on the network side, with minor or no changes

made on the remote station side 123 - 127. The network allocates a TCH to a second

remote station 123 — 127 that is already in use by a first remote station 123 — 127 with

a different TSC. For example, when all the TCHs have been used, any additional

service(s) required will be paired with the existing TCH(s) that is (are) using similar

power. For example, if the additional service is a 4D1U data call, then the network

finds four existing voice call users that use four consecutive timeslots with similar

power requirement to the additional new remote station 123 - 127. If there is no such

match, the network can reconfigure the timeslot and ARFCN to make a match. Then

the network assigns the four timeslots to the new data call which needs 4D TCH. The

new data call also uses a different TSC. In addition, the uplink power for the

additional one may brought to be close or to equal the uplink power of the remote

station 123 — 127 already using the timeslot.



and DL, hence the interference to others can be reduced. This has
significant effect, as normally people do have 40% of tine |listening. The
DTx feat uwe 20mm3b@oused i n MJURCS node as wel|l to achi evectrhis2emosisbenefit
as stated. [00184] There is an extra benefit for MJROS to be achi eved when
frequency hopping is used to establisHK3user diversity. Wen two MJROS users
pair together, there could be sonme period of tinme both MJROS paired users

are in DIx. Al thoughdshinsa Rémétcheiiehilp3 ta20thee txaldns T8E st at ed above,
neither of the MJROS palred users get the benefit fromeach other. For this

reason, \AHBHSBbth aIfeccmﬁldw;ag datve seVicet athieh s suare dBamoae WiReskd, alfo t ake
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conventional approaches.

Combining Timeslots

[00190] Combining one user’s even number of timeslots may halve the over the
air (OTA) allocation, saving battery energy. This also frees additional time for
scanning and/or monitoring of neighbor cells and system information update for both
serving cell and neighbor cells. There are some further features on the network side.
The network may make the additional assignment of co-channel, co-time slot (co-TS)
based on the distance of the new users. Initially the network may use the TCH whose
users are at a similar distance. This can be done through timing TA of each user. Each

user’s RACH provides this info to the BS 110, 111, 114.

Changes in network traffic assignment

[00191] The above also means that if two co-channel, co-TS users are moving
in different directions one moving towards the BS and the other moving away from
the BS, there will be a point that one of them will switch to another TCH that has a
better match of the power level. This should not be a problem, as the network may be
continuously re-allocating the users on different ARFCN and TS. Some further

optimization may be helpful, such as optimizing selection of the new TSC to be used,



Tabl e 4 [00187] The above is only an exanple. This formis selected to show
how it works. However it should not be |limted to this particul ar

ar r angenew0.20it0309pks even better if nore randommess of PRRIUS2OVY/ 08393

i ntroduced. This can be achieved by put all of 8 users on frequency hoppi ng
on the four MA list, and give themdi #i#erent HSNs (in the above exanple O
to 3) and MAI Gs, provided two users are each ARFCN. Data Transfer [00188]
The fir st .mihRdeRRINSIt IR fidqabhdycreabapnen [TEENoREhRE. OFeddynigene

exanple, this feature is inplenmented on the network side, with mnor or no
changes nHdefcanre ivdhatdhmsee metdy pefvare ghangeg on ngtwprk yide. hgt ROreRd BSCocat es a

omt o ot Siran £a5enedh Shlq ok ey Wil fu B ACAMGT (28 Y P Lhe

TCHs have been used, any additional service(s) required will be paired with
the existing TCH(s) that is (are) usin 5|n1Iar power. For exanple, if the

addi tional service is aCamhungheperation for befs yoias Eor k finds four

exi sting y@n9g cal! puarhs & hOYTheGRRREFHL, - TEME Qi g Si i | ar

power reqﬁ?‘e nt tot > g@%ﬁ%ﬁ%ﬁal g%mﬁrennte station f% %27 If there

is no such)MHmdbﬂrhhebmekﬂdbkv@mﬂcﬂbnmnﬁdgurﬁmﬁhmmmﬂmaskmﬁywmmﬂ@mﬁﬁN to

make a match. Then the net wor ns th r o ti S to th new dat a
Cal T whi I SR Y ga e T e e apatsdufect sk it 48C
addi ti on, s&hrcyBRLIN EOMRI4 fRINVIERe tg¢ddéidonal one nay br ought to be close
or to equal the uplink power of the renpte station 123 - 127 al ready using
the tinmeslot. Assign a Renote station 123 - 127 nore than one TSC [00189] |If
consi dering data services mhlcq,use nor n, one timeslot, all (when it is
even) or all but one (when it i mesl ots may be paired. Thus,

i mproved prpesjty rrmmstteatafehm@y@e apyh@i 16l RAsct brecd\VEhahRd (co-dLH )& @ath han one
TSCs. By using nultiple TSCs, the rempte station 123 - 127 nmay, inh one

exanpl e, €8kPREhicYS IngEapesticappeits Torastimatlets o dat trrasfes may dernvared @pé  act ual

RF
transtor, Conautge 3sh oYt hinE Xy Pk e BRER S 3 oPor0il |
TSI, TS2, cdiE8paimding Sdrstsn  TAgyhadfer @HignedJﬁo i@ fahet peceBent This means that 4-

timeslot downlink may be reduced to a 2-timeslot downlink, which saves power and

time for the receiver. Changing from 4-timeslots to 2-timeslots gives the remote
station more time to do other tasks, such monitoring NC, which will improve the hand
off or HO.

[00194] The constraints of assignments with respect to Multi-slot Class
configuration requirements such as Tra, Trb, Tta, Ttb - Dynamic and Extended
Dynamic MAC mode rules may be relaxed. This means that there are more choices
for the network to serve the demands from various callers in the cell. This reduces or
minimizes the number of denied service requests. This increases the capacity and
throughput from the network point of view. Each user can use less resources without
compromise of QoS. More users can be served. In one example, this may be
implemented as a software change on the network side, and remote station 123 — 127
is adapted to accept additional TSCs on top of its DARP capability. The changes on
the network traffic channel assignment may increase the capacity-throughput. Use of
uplink network resources can be conserved, even while the network is busy. Power
can be saved on the remote station 123 - 127. Better handover performance and less
restriction on network assigning data calls, and improved performance can be

achieved.



met hod, Bl and B2 are assigned one TSC, say TSCO, while B3 and B4 have a
different TSC, say TSC. The, Bl and B2 nay be transmtted on TSI, and B3
and B4 mayoheiwmesysm tted on TS2 in the sanme franme. |n troraSeey/3tshe

previ ous 4DLassi gnnent just uses two tineslots to transmt four bursts over
the air. The SAIC receiver can decode4Bl and B2 with TSCO and B3 and B4
with TSC . Pipeline processing of decoding the four bursts may nake this
feature work seam essly with conventional approaches. Conbining Tineslots

[ 00190] Conmbi ning one user's even nunber of tineslots may hal ve the over
the air (OTA) allocation, saving baval&magrinergy. This al so frees additional

time for ng a n r of. d S .

i nformati gﬁﬁg;g)jdat e Hé% t]!élrgrﬁ\(?lar?%d ae)lp@%g%gﬁ%epgﬁ{) V\g{eﬂl ?‘%‘Y C‘Ei]'ﬁ[egrremare somne
further fe@dmmesmnmbftﬁzenpéMnse dEor Thercwigwalale ey, niedee ishe 3GPPti onal
assi gnnment of_ co-channel, co-tinme slot (co- TSZT based on the di stance of the

new user sSPCHicetign qu%f%%t@%\smé %ﬂyerﬁérenx WRickMP WAoEE Gidepetessiation a

simlar d I‘NFQ% t hr h I Each
user's RA%I%I{ g?tgﬁ\;ode isin Sg%ggllyh@ %%gqtl%h{%é%%e e ggta%%nggg?ltﬁenet wor k

traffic assngosetion p&8I8d} Rihesalrossetogics oxtreedas tltrhwghpuf which mtenstigenel ,
co-TS users are, noving in different directions one noving towards the BS
and the offNeFiHbiiiug 28y fromthe BS, there will be a point that one of
themw Il switch to another TCH that has a better match of the power |evel.
This should not be a problem as the network may be continuously

re-all ocating the users on di f f er efewARBON and TS Some further

optim zat | y ch as of the,.new TSC to
o oed. alIAFEY; o° 7F st rRitigy, % MRl RPut JaBiieRleh o (EXRHEE o oa

ar ea. Owemauae&@ges &dmpdhichtsf athbt Bl et Hiatis iabldigessenit tbyrclaf fsafee changes
on network S|de .0., BS and BSC. Changes on network traffic channel

assi gnmen¢hanagl (th% rfAe%]%‘éNt‘ﬁét Baplaredy yin ©s) ehdrreeimeser @hg dmeplor thrdtih voi ce
?(r:]g gﬁ;ﬁnhﬁ&%ﬁﬁh lllzs f@ggseﬁé?&%%%%g%e gr V%lcj%%r{% gesas WE?QFL as for
dat a cal | diffeferit TS Csaorehe dofkrent remote stations 123 - 127. With a more advanced SAIC
receiver (e.g., Qualcomm’s eSAIC and eeSAIC), it is possible to accomodate a third
or even fourth user/service on the same ARFCN and timeslot. One feature used to
improve capacity is to use multiple TSCs on the co-TCH, i.e. if two users/services
share the same TCH, then two TSCs are used; if three users/services share the same
TCH, then three TSCs are used. The methods disclosed above may be used to take
advantage of this feature for GERAN voice/data calls.
[00197] Using SAIC of a DARP capable receiver for multi-users on one slot of the
present method and apparatus, two different training sequences are used for two
remote stations sharing the same channel. Characteristics of the training sequences
that are evaluated are auto-correlation and cross-correlation. Of these, cross-
correlation is particularly useful to the present method and apparatus. The DARP
function performs well with good cross-correlation. The cross-correlation of two
training sequences can be viewed as a measure of mutual orthogonality. In simple
terms, the more mutually orthogonal two training sequences are, the more easily the
remote station’s 123 - 127 receiver can distinguish one training sequence from the
other training sequence.
[00198] Cross-correlation is quantified by means of a parameter known as cross-

correlation ratio. If two training sequences are totally uncorrelated (which is an ideal



i nprove capacity-data rate. This feature may be applied to GvSK nodul at ed
data services, such as CSI to 4 and MCSI to 4. 8PSK. Fewer Tineslots Used

[ 00193] TWoO=o0foasbispe may be applied to reuse of co-chanmrelr/useaonEddPs on dat a
calls to achieve increased capacity. Two tineslots of data transfer may be
paired and transmtted using one tinmedgbot with two training sequences used
in each of the correspondi ng bursts. They are assigned to the target
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nmet hod and ap&iﬂrlat us may be used wth dual carrier 1n addition, to inprove

per f or mane&h Elcaserpbovdwlfished dyr ice Jrd Ksperatign Pagiaphipp Beaiedt c@GPEA whi ch

al | ocat esstgH&’aersC-&“ct'iﬂge&@aﬁiEﬁan‘."hi ch M5 (or UE or renote station)
[00201] However that would reduce eight stand alone training sequence sets for
frequency planning to four paired training sequence sets, which may be a bit
restrictive to frequency planning. Therefore, the present patent application identifies
the following two new sets of training sequences which can work with existing
training sequences defined in the GERAN specification. The new sets are sets of
orthogonal training sequences. Existing training sequences can be used for legacy
remote stations, while the new set of training sequences may be used for new remote
stations capable of executing this new feature.
[00202] The new training sequences used have particularly advantageous
correlation properties making them suited for use in a GSM implementation of the
present method and apparatus. The new sequences have been specifically chosen to
pair with existing sequences shown in Table 5. The new sequences are listed in Tables
6 and 7 below, and are described in more detail in the following text. While the
present method and apparatus would operate satisfactorily where the two sequences
used for channel sharing are chosen from the existing set (shown in Table 5 below), it
has been determined that better performance can be obtained by means of the
definition of, and use of the new, complementary sequences as training sequences in

combination with the existing training sequences.



can get two ARFCNs sinultaneously in order to increase the data rate. Thus,
the renote station uses nore RF resources to get extra data throughput,

whi ch i ntwo=bfomesdwhe stated i ssues above. New TSCs [ 00P@®justive/opriesent

met hod and apparatus is an inprovenent to existing DARP capabl e conponents
so that the network is able to use thd7co-TCH, i.e. cochannel (the ARFCN
that is already in use) and co-tineslot (the tineslot that is already in

use), to NG| addickdfeRain sHRakEmPRG apslovidiRe Fbdn@nReiod MESpPIrafs o GNi Ng
different TSCs to the different renote stations 123 - 127. Wth a nore
advanced SARMCsysers) 4 base(séatign 116y 4l bdrh tensmis ol fiesé signa) having 4 frshossi bl e

to accono Lr f servi . 1 - and
P ost of i licd aff o SUBal Gt RIS EE nlink M RATEWART R 20
t he co- TChineiv. t@aining stquentis esraplsrkiiate® thbdirg ttdiing 3equenéd, Forexanph) TSCs
are used; if three users/services s,har%@t he same, TCH, then three TSCs are

used. Thethteiapoaation §80.ddéa! Hbsemimy st tiged WSI%ﬁ@SEH%Ia%aﬁ@u%ﬁet hi s
feature f engﬁrgf‘tw?r iéodoggl fﬁfﬁll h%ble[%oa:hga se\:’%hd]gilglg’ﬁl &mﬁJ gﬁlgﬁ(gﬁﬁoﬁ@pab' e

receiver for users on one slot of the present mnet 5 appar at us,
two dif f etreming scguenoegdseificdrines cade THEAA(ffoon Thbles veoroT e wdiidt isonsewhar i ng
the sane channel. Characteristics of tEe trai.nin segu%%%ﬁ)ﬁé@gat are

eval uat ed TANEE SRAYCRSy FUNREMGHAGN P B1oBEt dRIHRE SFIUSHEC , CTOSS=

Crosscorr ghadlhh tabio RRGYdchthartiryt tia%ﬁﬁh@'seﬁ&n&@ EndPIRSRBndTRbAPHAMEhry
apparatus. The DARP function perfornms well w th good cross-correl ar¥l on. The

Cr 0ss- cor hew dtdimng stquanoc tis acmi loy. séguenewd efahihiow iceasegorslatiometisur e of

raining ugianaesolpe A RE ofut BalPrg ERndRe e PRy SR O8M 57°

recei ver g@n fHtStahdgbdcdRd Oft€intngaisbit@ic&e e ngRdf Femeivbe sighfier rdcediedi Ng
sequence. [00198] Cross-correlation is quantified by neans of a paraneter

known as ifdigeenusky B it DARE geceivers Wae RARR| rgrisaeranbatisT sisingiishl | y

oneor ¢ b CHER] LA RLGAD L ALY SogRNEAY i IRELD)

Cr 0ss- cor rggtatingale sabhd signal, bhdehvdulhtec ahdberons sipuenetide t§eai@pahe first
signal, depending upon which of the two training sequences has been allocated for the
remote station 123 — 127 to use for communication.
[00204] The new sequences have cross correlation ratios of between 2/16 and 4/16
when correlated against a corresponding existing training sequence. The use of the
additional new sequences delivers a further advantage, whereby more sequences are
available for use in each cell or sector, giving more flexibility and fewer constraints
on cell planning.
[00205] It is noted that the new training sequences can also give performance
benefits when used for signals transmitted by the remote station 123 — 127 to the base
station 110, 111, 114. The base station 110, 111, 114, having a receiver which has
DARP capability or similar advanced performance, can better distinguish between
two signals which it receives on the same channel, each signal transmitted by a
different remote station 123 - 127. During a call, both the downlink signal for the call,
transmitted by the base station 110, 111, 114, and the uplink signal transmitted by the
remote station 123 — 127, will typically have the same sequence (as is the case for
GSM).
[00206] As stated above, Table 5 shows the set of eight existing training sequences
used for the GSM system. The training sequences are labeled TSCO to TSC7. Each



[00199] By contrast, if two training sequences are perfectly correl ated
(which is the worst condition for co-channel operation and for DARP
oper at i onwp 20tve3039be crosscorrel ati on between the sequerceEaS2@9IMBISHIM zed

and the correlation ratio for the two training sequences is unity, i.e.
equal to one. [00200] It is possible #d use two different existing training
sequences shown in Table 5 to distinguish users in a MJROS call. Table 5

di scl osestrhitehgeseqtiércdhas2@Mitst(bRI0NbNGt SHAUE AL F tHeRE tr@iﬁu? bdy@chadl thy st ens
identified in section 5.2.3 of technical specification docunment 3GPP TS

45. 002 Vafigt five 2pdthegayt femgthitsiobg tramepg ﬁﬁtoclancegg@éﬁtﬁea@dt\fﬁmpnsm ficebéth at i on
Par t h f di o, A
et "R PR S5 FARIR S en BP9 bl oe TR Pa SR A PR dndecsss

publ i shed TSSZOttll“aﬁnﬁg @bqﬁeﬂn&r(atts thd%)ta'ﬂeoemqo aﬁtt teeebit( @Seated at bits 5
standards-setting organizatjon. 00201 However that woul d reduce eight

stand al offed+The Rpsh gieadifaahbiss Seths r3piggsatyenpt ittty Pars dbH pai r ed
training Hﬁ@&ﬁuésﬁesre%é@%dcﬁ m&ymbt% R, bB&cahﬁ‘éSHh%If }5&1&91 {un@ql %

pl anning. Therefore resent patent application identifies
f ol | owi ngagsign mehorsbimsl mirnlberrato reiacty tre mipgeseriesnoah thehshostrhand mkmbiet hemgl sting

training nce eflndln i fi.cation,. The. new sets are
sets of CoRtHBgandne CRaH] HEue ek Heneas IBRFLY s or il i RSaGutHERS can  be
used for {H%grﬁﬁﬂ{be"r QBRIdCal R hikilk O She I\e{afels&uwﬁl H&é’é(d@&ﬁlap fhek§ &brfH. NMGygQ@UENCes
may be used for new renpte stations capable of executing this new feature.

[00202] ThaishaumbersfonTAG0sedlidRcssinug eat Bidddicpadacinal i(agy) s alewantnetheous
correl ati gg)eoropertl es making themsuited for use in a GSM i npl enent ati on
of the pr nt met hod and apparatus. The new sequences have been

speci fi cafdoeoThosER &@nkal fequbicls 8XbWH Ilﬂgra%&qswﬂ@eﬁteahl@mamh Bahs &f5. The
new sequences are listed in Tables 6 and 7 belo and are described in nore

det ai | i ntach@icglospesiifi¢agion e decunyyy | éG?PleTﬁr é§¢9ﬁ? Nét%d(zgﬂﬂ'oébp%ﬂﬂélﬁdus woul d
operate, 2fLahaS] HLI0cIRg s LR PRSLEDGF 8481 A6 R0l 70 e
det er m neGréupaGSMEEDGE Redib X drasCeetoark; Mdulbibtaaingedhdoyiultipinsceds dnhbie

radio path (Release 4)”, published by the 3rd Generation Partnership Project (3GPP)

standards-setting organization and further discussed in technical specification

document 3GPP TS 45.005 V4.18.0 (2005-11), entitled “Technical Specification 3rd

Generation Partnership Project; Technical Specification Group GSM/EDGE Radio

Access Network; Radio transmission and reception (Release 4)”, also published by

the 3rd Generation Partnership Project (3GPP) standards-setting organization.

Training
Sequence Training Sequence
Code Bit26. .. ... ... ........ 0| DEC | HEX

TSCO 00100 1011100001000100 10111 | 47172 | B&44
TSC1 00101 1011101111000101 10111 | 48069 | BBCS
TSC2 010000111011101001000 01110 | 30536 | 7748
TSC3 01000 1111011010001000 11110 | 63112 | F688
TSC 4 00011 0101110010000011 01011 | 23683 | 5C83
TSCS 01001 1101011000001001 11010 | 54793 | D609
TSC6 10100 1111101100010100 11111 | 64276 | FB14
TSC7 11101 1110001001011101 11100 | 57949 | E25D
Table 5




definition of, and use of the new, conplenentary sequences as training
sequences in conbination with the existing training sequences.[00203]

Ther ef or ewoi2n10cm3e39exanpl e, appl yi ng the present net hod aou/usp@anatiss to a
GSM system a base station 110, 111, 114 transmts both a first signal
having a first training sequence and d9second signal conprising a second
traini ng sequence which is a new training sequence conpl enentary to the
first training sequence. For exanple, the base station 110, 111, 114
transmts a first signal havi ng a first training sequence identified by a
code TSCORP8IM Thabled shoverripigiawd saidofdlcghinegpaucarescompderengyitp ai ni ng
sequence | i fie C T . 0 l.es I j.S.a new
traini ng léhg)ggéﬂhoc e glo%lég%‘e%? glﬁl%cégr(? [(} t:ﬁre l;? &F ﬁta?l%hﬁ% aé%a@éﬁ?}égﬁ@%% The
crosscor r abwattitadiing sdquendzeik ieeisetin @ofbimitioh Mathntha @ns @f tienedstmgdrditieg second,
conpl enmentary new training sequence is very |ow. a result of this |ow
cr oss- cor PEIUERGEENTHG AGV serp trgping scquangss ez Bibgled ' &8 ound to

be particykapl ¥ 1 s%riﬁ‘%ﬁbﬂﬁ{é& W?tﬁltﬁé 'TSEOP’F%CE?&?&%& AL R dafGoNRRACES are

used for two signals recelved sinultaneous e DARP receiver. The DARP

recei ver tdenT$€t.tawd wbi ad.ilngpipbingd dteweresent netiddr sitd gpdrases antchssisgahs and

can bette d te the first signal ile rejecti the second signal,
o "denmaut ¥ T nl EbEsitanghSrin franr b &t v Fvite § Fgaminge pond ng
upon whi Cqu%nctehsfoﬁ WarhpR! NSO SEHWEREERd @%%ap%&ﬂpﬁéﬂ%%caa&%@na Qfaifilg renote
station 123 - 127 to use for conmmunication.” [ 00204] The new sequences have
cross cor sajuandedn.gr A6CO'S whichbe romplen@htbey trtbie fifst Gawiiegseqoencel at ed agai nst a
correspondi ng existing training sequence. The use of the additional new
sequences delivers a further advantage, whereby nore sequences are

avai | abl e for :|S€T1ia[hi§gﬂ0‘l cell or sector, giving|nore filexibi|llity and fewer
constraints on [cell planning. !00205 t is noted that |[the ngw training
sequences can al swaginge perfor Bg pedenre s when used|for si|gnal s
transmtted by the testation 123 - 127 to ¢t he se ilon 110, 111,
114. The base statFé%gglJ,Eﬁﬁ%% """""" . :ala-ggr V\fll'lﬁig’l has DARP
capabi l ity or sj mrisaro’adyenciad 1oer feoreece. 1¢e01 bebssy |diB4F gui sh bet ween

two signals whilch it receives on the sane channel each signdl transmtted
by a TSC I’ 01100 1111110010101100 11111 | 64684 | FCAC
TSC 2’ 011101101111010001110 11011 | 56974 | DESE
TSC 3° 01101 1110100011101101 11101 | 59629 | ESED
TSC 4’ 11110 1101110001011110 11011 | 56414 | DCSE
TSC 5’ 01010 1100111111001010 11001 | 53194 | CFCA
TSC 6’ 01101 1100101000001101 11001 | 51725 | CAOD

TSC 7 11100 1101010011111100 11010 | 54524 | D4FC

Table 6

[00209] A further set of new training sequences having suitable properties is shown
in Table 7. These training sequences are for use with their corresponding training

sequences from Table 5 as explained above.



different renote station 123 - 127. During a call, both the downlink signal
for the call, transmtted by the base station 110, 111, 114, and the uplink
si gnal trap2ricdaedoby the renote station 123 - 127, wi | lpcryysc@aloBygohave t he
sanme sequence (as is the case for GSM. [00206] As stated above, Table 5
shows the set of eight existing trainbfhg sequences used for the GSM system
The trai ning sequences are | abeled TSCO to TSC7. Eachtrai ning sequence has
26 bits (bit 0 to bit 25). In all of these training sequences, the first
five and the last five hits of a training sequence are repeated versions of
five bits elsewlspigingn the trai ArApngsgaesce. For exanpl e, the fli ve nost
significant pits of the TSCO. tyaini ng sequence (bits 1]t ) |are 00100,
and t hese bi t§e llrelelc?g(ﬁ(zeat etcjgé'ti%i‘t‘S‘S‘ ‘t‘0'9'."Th‘e"I'%as %C cnici#i%}gant bits of

the TSCO trai ni ngse@quence (bitis11@0t coX)i0arE 11QD01L1,52ap9l |t ligseE Hits are
repeated at bits 16 to 20 Because of this repetition itl is usual to

assi gn a short-hkdd lhunber 061GaLN0PFRIAILAL 0ddd0ehcS066he SAER -lhand number

bei ng defi ned—as—the,decinad H it o, red Py Thicts=5 |t o 20
inclusive, alt hOtTJ%(?ulit he nunggirlojlcgl;ilogi%ltfgﬁ)%atliti\}g% ﬁgg%p_rg?etr‘??ed in
hexadeci mal |(hexys€agrm Thusj1tohe ogeroconunear o pf sE$CO|I ©EELTN2 deci mal ,
or B844 hexadecimal (hex) as shown in the table [00207]1 [The traini ng

sequences shiown THCHabl e|5 81800 11dléH001918EO0iIdh1 5] 468%1 FEdkni|cal

speci ficati on—do nt—3EPP TS 45002 V4 - B 0~ (a3t 06); entitkedq" Techni cal
Speci fication 3r2§§%§ner at i 08f@&r@&??m\igo;&%@(&o@wﬂregﬁ i ca!D%‘geci fication
Group GSM E Regc @° Access oINeGo@IoN 1 1000100 0801001 anderail|t I5gls@ dccess on
the radio path (Release 4)" published by the 3rd Generatli on Parit ner ship

Proj ect (3GAP) sTS$@dards{setllWglUdghiizAiiion 1941 { didBder BEEEUSsed in
techni cal specifiecatton—docurent—36PPTS 45065 V418-0(2665-1"1),
entitled "Technical Specification 3% eration Partnership Project;
Techni cal Specification Goup GSM E di o Access Network; Radio
transm ssion and reception (Rel ease 4)", also published by the 3rd
Generation Partnership Project (3GPP) standards-setting organization. Table
5[ 00208] f318I 6 lewenedropihaned! reigetias pgforpmanse is HdHinRG 1§ defliraidegs arc
CONpI SN}, gIa¥rol fhd AR EoSAMMB! {ifnal 8RhGwR in 19b1eUS &R HRWERRink A ch BT esent
met hod and appar at us. E&C

shown in Table § can be from cither Table 6 or Table 7.

Pairing Existing New
training training
sequence sequence

A TSCO TSC O’

B TSC 1 TSC I’

C TSC 2 TSC 2’

D TSC3 TSC 3

E TSC 4 TSC 4’

F TSC 5 TSCS’

G TSC 6 TSC 6’

H TSC 7 TSC7

Table 8



new training sequence is for use in conbination wth the one of the

exi sting training sequences. The new conpl enentary training sequences are

| abel ed T8O01000303pSCV. TSCO is for use in conbination WCThuSeéve/IBEO, TSC '
is for use in conbination with the TSC, and so on. In applying the present
met hod and apparatus, a base station 310, 111, 114 transmts on the sane
channel both a first signal having a first training sequence (for exanple

TSCO) and|om2g er onalitsrh@Raly, GasqiateSpartbrdasRCan bé bBiafied bys@aensLof( e 9.
TSCO ) which is conplenentary to the first training sequence. Table 6

[00209] Afdligmting pagigsofAnkeyot FainHign seBieters niées ¢ Py A tEdItEIRSperti es
is shown | | e [Walmalo ke u it h. i r
corres ponkl u-éﬁ%rs gli(%fil E%%]g@qﬁ]ielgg‘ggk@%&%&?ﬁ%%gﬁgéiébﬁ Zﬂ %g%mé(%gl\%p (Elbl e 7
[00210] | opihingesdqaarcehfromelny lo€jTablcs O per f or mance is obtained if the
pairings are used for the twp ct%-channel- signals, shown in Table 8. Each
new t r ai ni¥g13kquEReesstandanusipg thepry tHIRAR SEMCRGS 31t TRlPWSabl e 6 or Tabl e

7. Tabl e FBIFLIIwALL RINROS VRldes BREAUPKR IREGATRNG IR YDBr Ahai0ed by

usi ng any o oW ng palrings: Any two training sequences from Tabl e
5; Any t wUR@Snindd>ARGuepalds rémoimn staiohel 26; - 1Ky whach hasathaikngwhelgoefices from
Table 7; Any two different training sequences fromany of Tables 5 to 7.

[ 00212] Tﬂﬁ‘gfraglﬂ%%eqflg}ceﬁlsi ng the new training sequences are as follows:

[00213] Wlh%memgﬁdﬂgspﬁfb%@hﬁ‘a@ BOScld A&l foge Use! $.1° at 7-rasiowrRer, of them
are MJURCS and DARP capable rempte station 123 - 127, which has the

know edgeodfr pembinetdnsi bryidseusingne drinif®ouuiceTimsl e crinngmpeit verknwally be
selected to 0-0',.1-1" ey  A-T" wever, other.c i nati qns_.besi de
et ng. ot PRPrr g Sml e 1t Bt PR K Srar A a4 b BE arpl e
1-2, 1-2' saynotOfrbm Fibie\seind ith coByldd@nbehiéehs 10" usRl 22t r'ehibiidusaguence
from Tabl e and its conplenent such as 1-1' and 2-2'. This is due to DARP
i terativeDgYRItberativaprosdsscuamchagptdapbtorthe cangagboeste. code. [00215] It is

desirabl e (f(%?IS]; 2 8¢ Esr @ésﬂ*hﬂg fSEMY EﬁQﬁﬁﬁg tsé)qugﬁceg itj) fbg rd?f%rent,s % hﬂ@'tthet é}gss-

Crosscorr
correlation is low.

[00216] Using the additional training sequences results in minimal, if any, changes
implemented on the remote station 123 — 127 side unless additional training sequence
codes are to be defined. Using additional training sequence codes are an
improvement of the present co-TCH method and apparatus.

[00217] The impact on the remote station 123 — 127 side is:

[00218] Define new set of orthogonal training sequence codes. Existing training
sequences can be used for legacy remote stations, while the new set of training
sequences may be used for new remote stations 123 — 127 capable of executing this
new feature.

[00219] Thus, in addition to being DARP capable, the remote station 123 — 127
supports the new training sequence codes also.

[00220] The impact on the network side is:

[00221] The network assigns two different training sequences to the co-TCH users.
If new training sequences are defined, then network may assign these to remote
stations 123 — 127 supporting a new training sequence set and assign legacy training
sequences to legacy remote stations 123 - 127.

[00222] FIG. 15 is a flowchart illustrating the steps taken with the present method.
Following the start of the method 1501, a decision is made in step 1502 as to whether



is low [00216] Using the additional training sequences results in mninmal,
if any, changes inplenented on the renpote station 123 - 127 side unl ess
addi ti onavotznaa3disg sequence codes are to be defined. Upcmgisaediosizonal

trai ni ng sequence codes are an inprovenent of the present co-TCH nethod and
apparatus. [00217] The inpact on the f2note station 123 - 127 side is:

[ 00218] Define new set of orthogonal training sequence codes. Existing

traini ng seeuanreshetabotiRctiitdeth@tn RIBEY dtenmt €16t Atli ang,andhd kandtbe new
set of traini ng sequences nmay be used for new renote stations 123 - 127

capabl e oftaéeddt i hyy - thihs anevwertis NQrthen thgopetbed meyes back tadhi starbhlock bei ng
DARP capa vl ti - L
sequence. Sastsudife SERTHENB 6 hfed Baor Bl o WRPRLTES AP AEW SBRNES, 1) e
networ k assdegng. tMendhffleskei03t & dedisiog isaguens es whethieh eheeo 1sTHuMBRdS. | f

new traini ng sequences are. defjined, then network y assign these to renote
stations gegnel @ﬁva%&ab%?ﬁttirﬂfgslgt g@v@%%{xaﬁnﬂgﬁ%ﬁ%&ﬁcé? 6rC End H_%FEn | egacy
training §RAUGRTES ﬂs%d'o‘%%ﬁé’edréfﬁﬁﬁe@ ﬁ%Eﬁéﬂc?pﬁ]ﬁ&%ghew e sidt Qsogl?[ﬁht g 15 1s
a flowhart illustrating the steps taken wth the present net og. Fol | owi ng
t he st art blotk tIhe4.Mdtchoethdd tp neovite bk rthe starrebdecki 1504 tapgd tHSQ2psagbove

whet herto set up a new connection between the base station 110, 111, 114
and a renmdtPéR¥f% on 123 - 127. If the answer is NO then the nethod noves

back to t{gm23spr twhtoekerkell BEd i§ he léﬁg%P%n%lﬁﬁé/eﬁ BhE sloePRRhed alVign t he

answer is YES and a new coninection is set up. Then in block 1503 a decision
is made aslotsqroustdhior comemctonsy, tha answigreld thhgwaseipn OF block da03nuded and ne sl ot

for any channe reqguency,) ., | here i unus ti sl ot _on.a used or
unused” chiiBringd BETESESbbek a0k Ffior 4205 HGREE Bm) 5 She B 5 42”1504,
The et hodew BeimddByeto MafkvitPat Bestiiggdonn&dtidgk 1501 and the steps above are
repeated. [00223] Wen eventually there is no | onger an unused tine sl ot

(because HI0224} et gpest dmaslot g8 ahpoicl fisancyiboriag beemaclagiadir thonehe
question 861’11}%‘[319&{( to- 3! ﬁor%)’wi@lngn existing connection, a complimentary training

sequence (complimentary to the training sequence used by the current user of the slot)
for the new connection is then selected in block 1506. The method then moves back
to the start block 1501 and the steps above are repeated.

[00225] The present methods disclosed in this patent application may be stored as
executable instructions in software 961 stored in memory 962 which are executed by
processor 960 in the BTS as shown in FIG. 16. They may also be stored as
executable instructions in software stored in memory which are executed by a
processor in the BSC. The remote station 123 — 127 uses the training sequence it is
instructed to use.

New Sets of TSCs: QCOM7 + QCOMS
[00226] As stated above, two new sets of training sequences, QCOM7 + QCOMS,

have been identified which may work with the above existing training sequences
identified in the GSM specification. QCOM corresponds to Table 6 and QCOMS
corresponds to Table 7. The two new sets of sequences are proposed to for future
MUROS operation. The pairings are:

[00227] Training sequences identified in the GSM/EDGE specification with
QCOMT training sequences, and training sequences identified in the GSM/EDGE

specification with QCOMS training sequences.



t he met hod noves to block 1505. In block 1505 a used tine slot is selected
for the new connection to share with an existing connection. [00224] A used
ti me sl otworrom/she@anel frequency havi ng been sel ected f ®@CTiuse000m31393
connection to share along with an existing connection, a conplinmentary

trai ning sequence (conplinmentary to th& training sequence used by the
current user of the slot) for the new connection is then selected in block
1506. The[quab8pd THaN ke &Qﬁiléaﬁ@lstdf&rasﬁia%tse@le@%bftéallth@rtdvot ufd. €ps
above are repeated. [00225] The present nethods disclosed in this patent
appl i cat i Bathheijoupe pstferraawels vecacpriesd| with nisaipiget seanencen idwtifigdria He1 st ored
in menory J cute r J 1) wn in

Fl 16, Gy ERE BhalRuBBE Shafbel 650 3l ER O iR R nBReEBPVa

st or ed i nthrawonigeshthe voakigg pxeth g HeyckRrcted acbs Do’ i-0.1.[7%e7°'BSC. The renote
station 123 - 127 Ufes the trai n(i?gvg sequence it is instructed to use. New
Sets of THIB2290coMpler S0es0RBT 00K EURLI08: ar@g s B eParpfecie ple e f
training , + QCOMB, : j tifq j - rk with
t he aboveﬁg% ?ﬁ% %lra ni %gnesequen%ﬂggﬁlg%ﬁsﬁdlegﬁgi %ﬁ%%% \(1%&626@?%ati on.
QCOM cor r ssponds . tlogitabll @ -6 Sanod ta@CEhMBresdtsy asbBigdses t16 —THbdre pérforfimct wo new
sets of seguences are proposed to for future MJRCS operation. The pairings
are: [002BP[> Trai ni ng sequences identified in the GSM EDGE specification
with QCOMZ training sequences, and training sequences identified in the

GSM EDGE BF é:i fication W th QCOVB tTaliMih,pg sequences. [00228] There are sone
dupl i cat @ f—traning—sequence birts iR Hije two—groups—Botth—groups

lj\/lx Framgs_ . . L 2 . M .
perform we Wher—Ppared—wth—t+ai-ning sb’g'? nees—dent+-H-ed—+n—t+he—{SM EDGE
speci fi catt S.thr%,o fi scussed above, wher , , j e two
users, thEXgAokFlgtinattern nmay he sel eqtfdeptingpawt 0.0 ' 1-1 7-7".

[00229] Thbiieald hiagnel Test Configuration ASlSABry of parameters used when
runni ng {&kide using the new sets of trailmaffig sequences and the | egacy
trai ni ng| pgguences . Figures 17 - 18 contaiigtial E¥anr esults, and Figunes 19 -

34 are pegRjQigmance 3 kmy

Carrier Freq 900MHz

Freq Hopping Enabled

Ratio of Desired to Interference(2™ user) | 0dB

Phase difference between desire & 90°

interference (2™ user)

Desired user Signal based on QCOM 7 or QCOM 8§
TSC

Interference(2™ user) Signal based on Legacy TSC

Table 9 — Test Configuration Summary

Signaling for the Assigning of Additional Training Sequence Codes

[00230] Currently, according to the prior art, there are eight training sequences
codes defined and, as described above, these training sequences codes are used to
provide separation between different users across different cells rather then different
users within the same cell.

[00231] By contrast, according to MUROS operation, each cell has the ability
for two training sequences to provide separation of two users within the same cell and
allowing cach of the two users to share the same timeslot and the same channel
frequency for its own voice channel. Thus each channel, comprising a particular
timeslot and a particular channel frequency, can be used for two voice channels in the

same cell. In prior art systems each channel can only be used for one voice channel in



plots. Table 9 - Test Configuration Sunmary Signaling for the Assigning of
Addi ti onal Training Sequence Codes [00230] Currently, according to the
prior artwothmwvmsompe ei ght training sequences codes def ipn&aSand/ 031393
descri bed above, these training sequences codes are used to provide
separation between different users acpéss different cells rather then
different users within the sane cell. [00231] By contrast, according to

MURGCS opeg atil.om, MeRIDS a€lchsthas I{ekkeséti@ﬂel%y n{a@lﬁngt éﬂo@s N B&Fir@Myenees to
provi de separation of two users within the sane and all owi ng each of

the two uBesentiecthorhing amparagesnghe roreeip statign d23 hé%aﬁ@ca:tﬁ&mép nevedikiency for
e oun VRl GeBe e 11T BN BORVAE o SRR REARE: BT U REb | TES] o
and a particu channel re Uene can be used WO Voice C els in
the same @eldr.art ngpdillngrmas’sﬁgésyfﬁirﬁﬂ& B& containahre bits an tedinthy régote sadioh or one

Voi ce channel ina cel MUROS at | east one new set of eight training
sequences | #3 —d&f/i Waigh 19§ ﬂi‘%%‘g]btr EUBINE STAYISES nepcep dreatqmamunipaiongligit e

station 1jzﬁd1t1o;1glfy i f&&rﬁsm&ﬁoa B&d a@m&ﬁ chivdnRed iR am g’a]g)e s3d4) it it
supports the new trai | ng sequence set. The existing prl si gnal i ng
nmessages flaothetBfecBSilaong@l tratnmgeeqbéertcs sbtcinfoemlatimhwh'rchrmmeatss whicbf123 -

127 whi ch of the elggt.training se uz ces to use far.the communi cation

link. AddPEiT8RaFE Pl TR gReaugitEs CEAY SSpPdRartiseitiAnces the signal ing
nmessages f2Bhpt thacBRdeaNtAlRO piésgRimcticdl BhdhppSUHRN GE nBhanidh O MaL i on
whi ch indicates which of the two sets of tralnlng sequences to use (the new
set or thdefenaddor ﬁgnaém)the fra0r@2kqueneo setiinigrmatiarhie tb¢ ewerie steeehddB and

appar at us chani smi.s defi.ned.for. signalin h lnln quence set
PP or mat ;837 AR ARy Es il sF s M O S R B A B T RUFTE  of e
si gnal i ngniveRYagRl hpmedths, e Gemdicngatien t1be pn%%rgnamhm@ @ﬂ@oﬂ@ﬁanat us,

the renote station 123 - 127 signals to the network if it supports a new
set of trBINPOHY asBeftictst ©F WAIRngG eaedmaes sin surerhasisw sichnes klaasmagndl i ng.
(See stepg offl C hat

renot e staéﬁ%%glé%&i8%@?923852?%§g%%$%%@% 9@ %h%gﬁh% 4%@%#%§§§M®%guences
for a conrammitcatation A3annel ,suppats e dehwaik sgaof weaindescghitrebs $eait a of

trai ni ng sequences
g corﬂrnumcanon channel, then the network can decide which set of training sequences

the remote station 123 — 127 shall use for the communication channel being
established. According to the present method and apparatus the existing information
clement called Channel Description, Channel Description 2, Group Channel
Description and Group Channel Description 2 (defined in 3GPP TS 44.018 section
10.5.2.5, 10.5.2.5a, 10.5.2.14b and 10.5.2.14f respectively) is modified to signal the
training sequence set to be used by the remote station 123 — 127 for the
communication channel being established. (See step 1720 of flowchart in figure 36).
[00233] The structure of the prior art Channel Description Information Element
Identifier (CDIEI), used in the GSM system, is shown in fig. 37. Octets 1 ... 4 are
indicated at the right edge of figure 37 and bits 8 . . . 1 are indicated at the upper edge
of figure 37. In octet 1, an identifier known as element Channel Description
Information Element Identifier or Channel Description (IEI) is formed by bits 7 . . . 1
and is used to identify that it is a channel description information element. The
second octet contains the Channel Description which has a 5 bit field formed by bits 8
. 4 called the channel type and TDMA Offset element. It defines the channel type
and the subchannel. The second octet also contains the Timeslot Number (TN)

clement formed by bits 3 ... 1. It indicates the timeslot number. Octet 3 contains a



the renote station 123 - 127 shall use for the comunicati on channel being
establ i shed. According to the present nethod and apparatus the existing

i nf or mat iwo 2eloesessw cal | ed Channel Description, Channel pDEAISROOOBBO3 2,

G oup Channel Description and G oup Channel Description 2 (defined in 3GPP
TS 44.018 section 10.5.2.5, 10.5.2.5a5510.5.2.14b and 10.5. 2. 14f
respectively) is nodified to signal the training sequence set to be used by
the renot q”rasﬁla i2Gudiéd Codd Aérrh& by BRs 8OMMLAI Biaki iadicEdanmelhchdlggnc
establlshed ee step 1720 of flowchart in figure 36). [00233] The
structure @HPHE&FS Uﬁ?‘i@ﬁ) brihanaehdi=Gescription I nformation El enent

I dentifie | EI ), (%%@ sggw@ fi 7 tets 1 .
.. 4 areilo(r% at ed ﬂ%ﬁ}qﬁggﬂtr%&ﬁ%g ed @%ﬁ%mp%&?@ anéﬁ%et fgldB:‘;3 Sho‘% 1 are

i ndi cat edimTallfe0uppeiovedge d(%lo%d:sg&lb@d@ﬁomtknwha%%cli,codél poienikiaf 3-Bit known
as el enment Channel Description Information El enment Identifier or Channel

Descripti 61 El) is formed by bits 7. . . 1 and is used to identify that
it is a channel description information elenment. The second octet contains
t he Channel Description which has a 5 bit field formed by bits 8 . . . 4

cal l ed th87chadanel type and TDVA O fset elenent. It defines the channel

type and bcha g;_; T econd oct et also contains the Tineslot Nunber
(TN) el en@ﬁt Ermedl} /Bit t‘gggls_l . 1. It indicates the tineslot nunber.

Cctet 3 cont@i ms aTT@WHngAamence Code formed by bits 8. . . 6. Bit 5
i ndi cat es whet her frequency hoppi is used (H=l-> H or not (H=0->).
[00234] TA& IpFdsent S +0$A@ibjﬂg4abr¢§§él @RCAIIA of fset field is shown

T LR o Sl SRR AR et oo RO
O01TT SDCCH 4 + SACCH C4 or CBCpaiSPgCH 4) 0 1 T T T SDCCH 8 + SACCH C8

or CBCH (SDCCH 8), Table 10 where SDCCH 4 is one-quarter-rate Stand-al one
Dedi cated Control Channel for

where SDCCH/4 is one-quarter-rate Stand-alone Dedicated Control Channel for
which bits 4 and 5 (TT) specify one of four quarter-rate subchannels , SACCH/C4 is
Slow SDCCH/4 Associated Control Channel for which bits 4 and 5 (TT) specify one
of four quarter-rate subchannels, SDCCH/8 is Stand-alone Dedicated Control
Channel, for which bits 4, 5 and 6 (TTT) specify one of cight one-cighth-rate
subchannels , SACCH/CS is Slow SDCCH/8 Associated Control Channel for which
bits 4, 5 and 6 (TTT) specify one of eight one-cighth-rate subchannels, ACCH is
Associated Control Channel, CBCH is Cell Broadcast Channel, TCH/F is Traffic
Channel Full Rate and TCH/H is Traffic Channel Half Rate. For the second code
point listed in Table 10, bit 4 (T) specifies one of two half-rate subchannels.

[00235] In the GSM system, the Stand-alone Dedicated Control Channel
(SDCCH) provides a reliable connection for signaling and SMS (Short Message
Service) messages. The SACCH (Slow Associated Control Channel) supports this
channel. The Associated Control Channel (ACCH) is a GSM signaling channel
associated with a user’s traffic channel or dedicated signaling channel. Two ACCHs
are defined for GSM Circuit Switched operation, the SACCH and the FACCH (Fast
Associated Control Channel). The Cell Broadcast Channel (CBCH) supports part of
the SMS (Short Message Service) group known as point to multipoint and is intended
to be used for information such as traffic and weather reports. CBCH is a downlink

only channel and is mapped into the second subslot of the SDCCH (Standalone



which bits 4 and 5 (TT) specify one of four quarter-rate subchannels ,
SACCH 4 is Sl ow SDCCH 4 Associ ated Control Channel for which bits 4 and 5
(TT) specwbyommsodd four quarter-rate subchannel s, SDCCRC/1iS3008w0ar3d3 al one
Dedi cated Control Channel, for which bits 4, 5 and 6 (TTT) specify one of
ei ght one-eighth-rate subchannels , SACH C8 is Sl ow SDCCH 8 Associ at ed
Control Channel for which bits 4, 5 and 6 (TTT) specify one of eight

one- ei ght DefiRbid TREGBRONSINS]). AEEht IChadifes P61l Haeel (M) G 2 ChaRMPk ordsBCH i s
Cell Broadcast Channel, TCHF is Traffic Channel Full Rate and TCH H is

Traf fic Chértel blﬁmqﬂop@h@an%ﬁn@hi@gsrb@:aﬁ@f@dﬁéPer circyit switehed ekt e 10,

bit 4 (T) l. t he GSM
system tﬁ%q@? gﬁﬁe one {catﬁg %oa{rﬂ%%]il %%Psel% Mﬁéigﬁ/ges a
reliabl e pogaecti onltfean bs Bgﬁaﬂrcbrﬁ@leawdh@\(ﬁ" (ﬂﬁlﬁﬁéltw}d{é&ﬁag@mmdffseeﬁelﬂressages.
The SACCH ( S| ow, Assom ated Contr ol annel ) supports this channel. The

Associ at ethattstHy) bighahiarositiondy achrdan & PHALIERGY R 81 Valissdd- at ed

W th a usaf t i CCHs are
et i noa 1 asoRat PR bl ScNRARNpRY I T6 RIARE St KReEN R0 2 B o

Associ at ettaffenthamiel @t'mmeh)lted‘ﬁbetr@ejhhnr&isnEdnﬁnstse{dndmnebf theBfinebyppor t s
part of the S Shar.t e Servic r known as point to nultipoint
and is i nf@rﬁfi@ ﬁeotr v aé’&i‘e %‘rdqsmcbartﬁﬁ%qngrﬁ?g@gﬁe s traffic and weat her
reports. @@3'7 |s a q*ﬁwg{ésém AEhyd eRPaRRkardNfhakS TRRITER: Finth ®id B Hesond
subsl ot of the SDCCH (St andal oneDedi cated Control Channel). Traffic Channel

Ful | Rat eindiu@Hy ﬁohlqhstramm Mp@cegms(sxmmg/leg@@ s@i oF rn@m s@hahe l‘m?@dﬁel

el |19, 5215195 il SREBFI Sy i b M 0 Sdeb Py kbl wnSTsons,

It can bea%ﬁ@zﬂu:f i PRk h‘@hﬂ)@l@lynéf s Gfamngion T P&neREntT wh @}ﬁ@t&@ ccﬁﬂtﬁﬂd t hat
the fifth t (in bit position 8), according to the prior art, always has a

val ue of 0essagevandgific changsds swdn 11 PBRPIRaD Ikt mpe@ﬁ@attonéowﬁeéforéﬁltthy t he
channel té’@& @H?chg&'hés e%t}nregsfa% £ channel and associ ated contr ol

channel s e seco entry, e channel type is a half rate traffic
channel afo2as8foci atrhdpmtsercbﬂlewahaanﬁglos Chhi23Fpe The DM AesttsenEitldad and
appar at us kes use fifth bit (bit 8 tolndlcte whi ch training
sequence 8%t OC’VékIPsT(al %glxh Wy Waigh d 18610%%%3@@0%@11% plegach 5-bit code

is a ‘code point’.

87654

S0001 TCH/F + ACCHs

S001T TCH/H + ACCHs

SOITT SDCCH/4 + SACCH/C4 or CBCH (SDCCH/4)

SITTT SDCCH/8 + SACCH/CS8 or CBCH (SDCCH/8),

where SDCCH/4 is Stand-alone Dedicated Control Channel/Channel 4, SACCH/C4 is
Slow SDCCH/4 Associated Control Channel/Channel 4, SDCCH/8 is Stand-alone
Dedicated Control Channel/Channel 8, SACCH/CS8 is Slow SDCCH/8 Associated
Control Channel/Channel 8, ACCH is Associated Control Channel, CBCH is Cell
Broadcast Channel, TCH/F is Traffic Channel Full Rate and TCH/H is Traffic
Channel Half Rate.

Table 11



device 123 - 127 is to use for the traffic channel. The advantage of this
met hod and apparatus is that reliability of this information is consistent
wi t h exi sworgloesmiwol nessages and the change i s nmade | RCOUS2@0A8B93 N t he
specification to cater for all the circuit swtched assignment nessages.

[ 00238] The proposed new codi ng of Chahnel Type and TDVA offset field is as
shown in Table 11 bel ow, which discloses 4 code points and where each 5-bit

code is ag[d(nggl]e POi Mhe bit&obiten=H &, Scdddhg T&HIpresNE@idthdd 4Xd appaffad, H +
ACCHs S T SDCCH 4 + SACCH C4 or Clg—|SDCCH/4 S| T.T T SDCCH 8 +

SACCH C8 Hfergride as siduHwlich ingdietes thptiaiying seﬁugtcars@lttaluéw follgwsiat ed Cont r ol
Channel / Channel 4, SACCH C4 is Sl ow SDCCH 4 Associ ated Contr ol

Channel / Channel 4, SDCCH 8 is Stand-al one Dedi cated Control Channel/ Channel
8, SACCH €8 is Sl ow SDCCH 8 Associ ated Control Channel/Channel 8, ACCH is
Associ at ed Control Channe], CBCH is OeII Br oadcast Channel, TCH F is
Traffic ChannellhglpgroyisiBingsaqueers sstskallbe¥seic Channel Hal f Rate. Table

L[ 00239] 1 The iyt oRASIHARBredifing3CARAA! 40 5Kl §dRefr esent et hod and

apparatus, referred to as a cates the training sequence set
to use as [(ﬂlaklﬂ]ows B 9 rdhetel @gamy 123 ai mmgossequemm@oﬁtethesaﬂtaiﬂaub@(nmed 1

The alternative/new train sequence set all be used 00 ]

Fonote. ot B sagence sy tab i H i S S dortors e empg g B het 20 ki ng
sequence gimaRAHNIGNMENTIAILIURE withRehsel RRadRMbEe GhALEAMHIL23 - 127 shal |
return an ASSI GNMENT FAILURE with cause "channel node unacceptable”.

[00241] | tV024E] caselwthe chsernidThaped dddspiiptem 2(s¢sBgukidgltee @gling ismeoreodi ng i s

mlr ,f'\ i E:glm(;lflrﬁ@l age b %%{ilsseethtlshl %om{]aftl(())lrl milérhé)nr% 1gla s%eﬁlstedlf%r %llu?t(i)-siﬁ %%difcgtred
channel assignments. Analysis of ‘Channel Type and TDMA offset’ code points show

that there are four code points that are not currently used:

Bits
87654
11000
11100
11101
11111
Table 12

For a TCH, only three code points are used to define which TSC to use, one code
point for full rate TCH and two code points for half rate TCH. As SDCCH/4 and
SDCCH/8 channels are used for signaling purpose only and this channel mode has a
short duration (i.e. call establishment phase, SMS, call independent supplementary
services (SS) or Non-Access-Stratum (NAS) signaling), it is less likely that MUROS
may be used Therefore, the present method and apparatus uses three of these code
points to signal to the mobile 123 — 127 that new TSC set shall be used. This is

1llustrated in Table 13 as follows:



channel assignnents. Analysis of 'Channel Type and TDVA of fset' code points
show that there are four code points that are not currently used: Bits
87654 1 MWOQoMIBOHR91110 1 11111 Table 12 For a TCH, onl pctrhuse@9msmdes poi nt s
are used to define which TSC to use, one code point for full rate TCH and
two code points for half rate TCH As58DCCH 4 and SDCCH 8 channels are used
for signaling purpose only and this channel nbde has a short duration (i.e
cal | estaBltsshnent phase, SMS, call independent suppl enentary services (SS)
or Non- Access- Stratunl(NAS) signaling), it is less |likely that MJROS may be
used Ther 8f/dre4 the present method and apparatus uses three of these code

points to %I(g(?6| to ﬁ_r_p%) Jagn?igfalt%tﬁZtn;e?%%{ng %SC set shall be used.

This is | rated 1’n Tabl 6 5411000TCHF +
ACCHs usi mg lad Ter naTCHEHReWCTELS 18@ig. altérnbtite/Bew TECHeH + ACCHs usi ng
alternatlve/neM/TSC set 1 1111 Reserved, where TCHF is Traffic Channe
(Ful | - Rat &)L,1 &y H Reseryeds £ ¢ Channel (Half Rate), and ACCH i s Associ at ed

Control  ChapnetcHAbl §rdfc aﬁg&km&ﬁm hfcﬁ/ﬁ)fstmmctuﬁan &bot qu&u@ i ndi cat es

t he subchannel nunber 1s co |na I'n the case o up Channe
Descri pti em AS€R] Elﬁcasoa&)edé)mdtr@rﬁhqmnehannel Description 2 (see FIG 39),
the definition of 'Channel type andTgﬁgﬁgoffset' are the

In Table 13, the T bit in bit position 4 indicates the subchannel number is coded in
binary.

In the case of both Group Channel Description (see FIG. 38) and Group Channel
Description 2 (see FI1G. 39), the definition of ‘Channel type and TDMA offset’ are the
same (see sections 10.5.2.14b and 10.5.2.14f of 3GPP TS 44.018). The current code

point usage for these two channel descriptions is as shown below:

Bits

87654

00001 TCH/FS + ACCHs (speech codec version 1)
0001T TCH/HS + ACCHs (speech codec version 1)
10000 TCH/FS + ACCHs (speech codec version 2)
10001 TCH/AFS + ACCHs (speech codec version 3)
1001T TCH/AFS + ACCHs (speech codec version 3)
001TT SDCCH/4 + SACCH/C4

OITTT SDCCH/8 + SACCH/CS,

where TCH/AFS is Traffic Channel/Adaptive Full-Rate Speech, TCH/FS is Traffic
Channel/ Full-Rate Speech, TCH/HS is Traffic Channel/ Half-Rate Speech, SDCCH/4
is Stand-alone Dedicated Control Channel quarter-rate subchannel, SDCCH/S is
Standalone Dedicated Control Channel eighth-rate subchannel, SACCH/C4 is Slow
SDCCH/4 Associated Control Channel/ quarter-rate subchannel, SACCH/CS is Slow
SDCCH/8 Associated Control Channel/ eighth-rate and ACCH is Associated Control
Channel.

Table 14



sanme (see sections 10.5.2.14b and 10.5.2. 14f of 3GPP TS 44.018). The
current code point usage for these two channel descriptions is as shown

bel ow. Biwe 2810036398 4 0 0 O 0 1 TCH FS + ACCHs (speech eoaams2aemsizen 1) 0 O
01 TTCHHS + ACCHs (speech codec version 1) 1 0 0 0 0 TCHFS + ACCHs
(speech codec version 2) 1 0 0 0 1 TCBHAFS + ACCHs (speech codec version 3)
1001TTCHAFS + ACCHs (speech codec version 3) 0 01 T T SDCCH 4 +

SACCH C4 @Andlydis EhdwSReCHErdinSACEpeBr athiey &dE pbinf=e inst yidt abdd hd 7
Channel / Adaptive Full-Rate Speech, TCH FS is Traffic Channel/ Full-Rate

Speech, TCMCHDINS arprused facsigvd Hivel possigler TRHtfernsie ddis prespatappthod andst and- al one
Dedi cat ed | - r at. i s St |
e cat e Com PErs TR B Fbo R (LRI RBRYy andedbd e Y Sy 4

Associ at egetGottbealseChannetrdffiquehidinet:- r at e subchannel, SACCH C8 is Sl ow
SDCCH 8 Associ ated Control Channel/ eighth-rate and ACCH is Associ at ed
Control Channel. Table 14Anal ysis shows that, according to the prior art,
13 code pgipts are not yet used and 7 code points are used to signal the 7
possi ble TCH formats. The present nethod and apparatus uses the follow ng
code poi n8g 6 74t he case whereby a new (non-1egacy) TSC set is to be used

for the traffic cha "Bt 6 4 0000 TCH FS + ACCHs (speech
codec veré?ﬁﬁbﬁ) 1 gegbﬁsT”ﬁéﬁﬁﬁémiégt%¥Ec(@5@88 codec version 1) 1 011
0 TCH FS 1A (speephsColee g et cadec ellich I 1 TCH AFS + ACCHs (speech
codec version 3)

10110 TCH/FS + ACCHs (speech codec version 2)

10111 TCH/AFS + ACCHs (speech codec version 3)

1100T TCH/AFS + ACCHs (speech codec version 3)

11010 Reserved

11011 Reserved

11100 Reserved

11101 Reserved

11110 Reserved

11111 Reserved,

where TCH/AFS is Traffic Channel/Adaptive Full-Rate Speech, TCH/FS is Traffic
Channel/ Full-Rate Speech, TCH/HS is Traffic Channel/ Half-Rate Speech.

Table 15
[00242] In Table 15, the T bit indicates the subchannel number coded in binary,
as before (see section 10.5.2.14b and 10.5.2.14f of 3GPP TS 44.018).
[00243] In one or more exemplary embodiments, the functions described may

be implemented in hardware, software, firmware, or any combination thereof. If
implemented in software, the functions may be stored on or transmitted as one or
more instructions or code on a computer-readable medium. Computer-readable media
includes both computer storage media and communication media including any
medium that facilitates transfer of a computer program from one place to another. A
storage media may be any available media that can be accessed by a general purpose

or special purpose computer. By way of example, and not limitation, such computer-



1100TTCHAFS + ACCHs (speech codec version 3) 1 1 010 Reserved 110
11 Reserved 11100 Reserved 11101 Reserved 11110 Reserved 111
1 1 Reserwodpiosesve TCH AFS is Traffic Channel / Adapti ve PEmUS20@aiog138peech,
TCH FS is Traffic Channel/ Full-Rate Speech, TCH HS is Traffic Channel/
Hal f - Rate Speech. Table 15 [00242] In60able 15, the T bit indicates the
subchannel nunber coded in binary, as before (see section 10.5.2.14b and

10. 5. 2. 14fca@hblS Rial@n44npHiSd RANIORAR], HEPRON, OID-ROM of $@BPbRIcA] disk
enbodi ments, the functions described may be inplenented in hardware,

sof t war e, StPragawatagnetisr disky steeedi praptheh rsgaedofstorpge idaycesedit 8y oo of t war e,
the f t] § { ) i ti
® oo ol IReTRN P, 5 850 POl GRTRT L Gaf BO8 ARy BB s ™

or code on a co er-rea I'um a 1'ncludes
bot h conpiisetctiingr@géatasthiuatusddarid i e i advepsedi By angdnudhl-pgrpasy ofredi um
that facilitates transfer of a conputer programfrom one place to another.
A st or ageSTRSHI-RUIRRYS BRIMBHGT: LU & EABTIE PHENGSS OF ARACIAL-RHINGES REACEYSEd 3P a

general p neci S [ v pf : not
Hﬁﬁgi@ﬁ&'ioﬁea?%@rdgg{ o e@mw £hdabRY mMint Fﬁ@% fo, E%EQROVI

limtation, conp can conprise RA
CD- ROM or saftwaer iopinsaattedfretn swobsiigesernagoaithe dinsle siorcagengor caixivr
or any ot.he

magnetic stora devi ces, r. medi ym that .ca used .to carry or
Store deshitlt BPughbe coble REBIRG DA HiETFoPNGROG ks GBSF oG SHi<iE a

struct ur egcRilogibakudals RErR6S 8818 aRY nficRRANISE AtheR Uh RSN caHE Cfitikl - PUr pose
conputer, or a general-purpose or special -purpose processor. Al'so, any

connect i onaptiscglopwidtsd par, MBSl aorcwirplassetcchmederied suchediinfrercforadaxangdl e, i f
the software s traqsqjtt d ﬁ{o Jaﬁweb%jtei server riother npt e source
using a_ cBAXPHR A BEUReER g SRR an RSP 1 $isC e flbs or i ber
l'i ne (DSLjnchfks Wornph&S@isé @CDN0lag@i d@sc, Soptibalagisé, ndigiddlethrsatiddide (@),
mer Omveﬂof)gyegislti ralueld %(ljua-éliyacliisccx?‘v?lleree’di;kis t11%{1ally reproduce data magnetically, while

discs reproduce data optically with lasers. Combinations of the above should also be

included within the scope of computer-readable media.

[00244] The methods described herein may be implemented by various means.

For example, these methods may be implemented in hardware, firmware, software, or

a combination thercof. For a hardware implementation, the processing units used to

detect for ACI, filter the I and Q samples, cancel the CCI, etc., may be implemented

within one or more application specific integrated circuits (ASICs), digital signal

processors (DSPs), digital signal processing devices (DSPDs), programmable logic

devices (PLDs), field programmable gate arrays (FPGASs), processors, controllers,

micro-controllers, microprocessors, electronic devices, other electronic units designed

to perform the functions described herein, a computer, or a combination thereof.

[00245] The previous description of the disclosure is provided to enable any

person skilled in the art to make or use the disclosure. Various modifications to the

disclosure will be readily apparent to those skilled in the art, and the generic

principles defined herein may be applied to other variations without departing from

the spirit or scope of the disclosure. Thus, the disclosure is not intended to be limited

to the examples described herein but is to be accorded the widest scope consistent

with the principles and novel features disclosed herein.

[00246] Those of ordinary skill in the art would understand that information and

signals may be represented using any of a variety of different technologies and



optic cable, twisted pair, DSL, or wreless technol ogies such as infrared,
radi o, and m crowave are included in the definition of nmedium D sk and

di sc, as weeadidmompn, includes conpact disc (CD), | aser pdiramspoopsi3eal di sc,
digital versatile disc (DVD), floppy disk and blu-ray disc where disks
usual ly reproduce data magnetically, %hile discs reproduce data optically
with | asers. Conbinations of the above should also be included within the

scope of eQAMYL&! - FeadRdthfle "Bk AinslridAd ] cobtBaitB! hFBiEnARSC kighald, bigy,ei n may
be i npl enmented by various neans. For exanple, t hese net hods may be

i mpl enent dnbals, Had dhésehatf e Feferegesd Khﬁ?l’@ho‘éirthé apYebilqseiiptim mAaebeof . For
a har dwar p C ACl ,
filter th?ep &gﬂrl]tgﬁr%{)éfg rrpé%g cutnt%%ts El]ggtfcﬁ*ﬁé%% 19Wa£7§s Hﬁ%ﬁet cbﬁeq&st &t ﬁaﬂﬁ % 5 Wl thin
one or nnb@ﬂ@mﬁszatpﬁﬂcBgemnﬁyCmnhmegmama&oﬁrrcurts (ASICs) drgrta

si gnal processors ( DSPs di gi tal srgnal rocessi ng.devi ces (DSPDs),

pr ogr anma 0247 bgi thageve égdlpwwrl g Err%@r apEssiade gtk tarra%rgouépp%)
T 0CESSOT §1 oGNS il SploBE ! AoGABLT ORLAKS anfl slgeﬂﬁlﬁpes%gréescﬁt@&t oni ¢
devi ces, er el ectronic units designe ormthe tunctions described
her ei n, acmmafpmrbrewuh olre anb@hﬂmentatdiis@tosedrheremfmaj 066 Mplrmethted ps electooisc

description of the disclosure is prquided tao enable a erson skilled in
Che ar b t BARRE GOSE (RIS o S ogs 18 U ol 3 RLAEY oHESse fhis
di scl osur g,:Mchdn Ig@@mn@a(qr Ha¥YdvRRPAh& Qb Brct b—&ﬁﬁls $iddtagok EdmpdiRnA! blockd)d t he

generic principles défined herein may be applied to other variations
wi t hout dejednieh.ngrduttenandngtepsphaict basn @e@ﬂf@dcﬁbowtr@emrsléy o tgrens ofnthelr t he

di scl osur ted to e s described herein
but 1 5t o sTaBby. o SHFTAG eR b B B I B RS MiE B s anc
novel featigcags gpc&pﬂh@@@ﬂlcbnr epplicaliO0 2Bl csidhosms@edin@islbogdonské blerhi the art
woul d understand that information and sr&ﬂals may be represented using any
of a vari 8tseref Skilled ewiésans ﬂ@é’ﬂﬁ@ﬂ%@qnésh giakdshiugeréanalityoin ex@hp Veys dat a,

i nstructi t | S 0 i ps that
may be re?erenc ﬂ?ou ou?&?ﬁé&gggsg g%%?g?#%nwﬁ%%ﬂgeh?g%?gg%ﬁ?ed by

vol t ages, nﬁ@pﬂﬁmﬂﬁumﬁﬁﬂ@ﬁHQMEQM£ﬁb@HhﬁME@eoﬁﬁ@@ﬁﬁkﬁtmvﬁﬁdﬁ,Or particles,

optical fields or_partjcle any.co ation thereof. [00247] Those of
ordinary 42431 mThedvarw Hilrstrat@rﬁ EPOP fmqdylesy ahd gieuits described in

connection with the embodiments d1sclosed herein may be implemented or performed

with a general purpose processor, a Digital Signal Processor (DSP), an Application
Specific Integrated Circuit (ASIC), a Field Programmable Gate Array (FPGA) or
other programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described
herein. A general purpose processor may be a microprocessor, but in the alternative,
the processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing
devices, e.g., a combination of a DSP and a microprocessor, a plurality of
microprocessors, one or more microprocessors in conjunction with a DSP core, or any
other such configuration.

[00249] The steps of a method or algorithm described in connection with the
embodiments disclosed herein may be embodied directly in hardware, in a software
module executed by a processor, or in a combination of the two. A software module
may reside in Random Access Memory (RAM), flash memory, Read Only Memory
(ROM), FElectrically Programmable ROM (EPROM), Electrically Erasable
Programmable ROM (EEPROM)), registers, hard disk, a removable disk, a CD-ROM,



illustrative | ogical blocks, nodules, circuits, and al gorithm steps
described in connection with the enbodi nents di scl osed herein may be

i mpl enentwad 2av/b3et roni ¢ hardware, conputer software, ecTasa@OOaLdpONS Of
both. To clearly illustrate this interchangeability of hardware and
software, various illustrative conmponéhts, bl ocks, nodules, circuits, and
steps have been descri bed above generally in ternms of their functionality.
Wiet her spehny Wikdri fnal bft Votapel MBdiGAEREGM 38 thaldvans etcrydhbVabrgdepends
upon the particular application and design constraints inposed on the
overal | s{sdiim isSRpPleG P BePrecgpsor frgh thﬁﬁﬁ@n@ﬁ@swh@ndé%mfmnm fiethonal ity
in varyin g LGUl ar i i.0 ..l ation
decisionsg%%%ﬁ%ﬂﬁﬁgysgégﬁgﬁé%%gé'egkggﬂéaﬁgﬁﬁémgnﬁg%aﬁgﬁggh%$5%¥¥ﬁ% scope
of the presgni ihkgahtd tie. pro@QZA8] ThErosasirand thd btosige aliddnen Inegi ailde bl ocks,
nmodul es, and circuits described in connection mﬁ%h t he enbodi nents

di scl osedaEr &K mhhe HElG may apid B WeT [senmgt nedhar s VGeRE PEPCCHH pose
processor i Qk Al S i i J pecific

I nt egr at egln %th? gg;:r%g%(r@%@%g@gﬁs@rs %‘(S%Bm}%’ﬁ %ht%fdeh%ﬂéé@n](agPGA) or ot her
pr ogr amma 102500 gi Thedevice the lesnt etventyat 8 ot td bahsiiet axcépdgn eccaldsce et e

har dware co nents, or, _any conbination thereof designed to performthe
functions“@gg 9ﬁg@ﬁmﬁﬁﬂgpﬁ: A general purpose processor may be a

m croprocessor, but in the alternative, the processor nmay be any
conventional processor, controller, mcrocontroller, or state machine. A
processor nmay al so be inplenented as a conbi nati on of conputing devi ces,
e.g., a conbination of a DSP and a m croprocessor, a plurality of

m Croprocessors, one Oor nbre m croprocessors in conjunction with a DSP
core, or any other such configuration. [00249] The steps of a nmethod or

al gorithm descri bed in connection with the enbodi nents di scl osed herein may
be enbodied directly in hardware, in a software nodul e executed by a
processor, or in a conbination of the two. A software nodule may reside in
Random Access Menory (RAM, flash nenory, Read Only Menory (ROM,

El ectrically Programmable ROM (EPROM, Electrically Erasabl e Programmbl e
ROM (EEPROM), registers, hard disk, a renovable disk, a CD-ROMor any other
form of storage nmedi um known in the art. An exenplary storage



mediumis coupled to the processor such that the processor can read
information from and wite information to, the storage nmedium In the

al t er nat iwe,20toms0®bor age nedi um may be integral to the proas:@on3izthe
processor and the storage nmediummay reside in an ASIC. The ASIC may reside
in a user termnal. In the alternativé} the processor and the storage

medi um may reside as discrete conponents in a user termnal. [00250]
Therefore, the present invention iscpatmiso be limted except in accordance
with the followng clainms. CLAIMS 1. A nethod to signal training sequence
set information to a renote station, conprising: receiving signaling froma

renote station;ingdi i J: set trakm 4 i ported;
and using a ché‘n%ﬁeggedsdgtr% i i I}agrtlﬁﬁ\({)xﬁ%?eg%lglﬁcet%giﬁlg%ﬁﬁ%ﬁggger}%%?ﬁéc%a@ﬁ to be
used by tbenpsyimg.e station for a communi cation channel being established.
2. The method according to claim1, wherein said channel descriptionis a
channel descri FREFOHE HERM IPE YR dreamin ptatige Mdiatiog 1f 4 neyheet RlttdN&ccor di ng

to claim g, whekel f,saidd: gh@nnel description information el ement identifier
has a chanr%ll type gﬁg&TDI\/A offset field. 4. The nethod according to claim

3, wherei n sai dsicharthehnd \escrapnidn TOMEnelf ths etaifing lsetjuiesce s éal basisedSbOOA
TCH F + A SOA. T TCHH + ACCHs a TS 4/ 4 + SACCH C4 or CBCH
( SDOCH 4) t@ rm@%@%%&m%&@&%%%@%%&% 8), wherein an S bit

i ndi cates the training sequence set to use, where SDCCH 4 is Stand al one
Dedi cat ed Control Channel/ Channel 4, SACCH C4 is Sl ow SDCCH 4 Associ at ed
Control Channel/ Chtenmethod acgnboe ® ¢lainsd anticrginosrad Dhatinchdewriohon ioh
Channel / 8 Associ ated Contr ol

annellld8¢riiACC1;I—¥OC8 ti.s %I ow S .
Channel / CHARRE! “B ACEH S M ALY oAt Ed“Coh ol Channel, CBCH is Cel |
Br oadcast

3. The method according to claim 2, wherein said channel description

information element identifier has a channel type and TDMA offset field.

4. The method according to claim 3, wherein said channel type and TDMA

offset field is coded as:

S0001 TCH/F+ ACCHs

S001T TCH/H+ ACCHs

SO01TT SDCCH/4 + SACCH/C4 or CBCH (SDCCH/4)

SITTT SDCCH/8 + SACCH/C8 or CBCH (SDCCH/S),
wherein an S-bit indicates the training sequence set to use, where SDCCH/4 is Stand-
alone Dedicated Control Channel/Channel 4, SACCH/C4 is Slow SDCCH/4
Associated Control Channel/Channel 4, SDDCH/§ is Stand-alone Dedicated Control
Channel/Channel 8§, SACCH/C8 is Slow SDCCH/8 Associated Control
Channel/Channel 8, ACCH is Associated Control Channel, CBCH is Cell Broadcast
Channel, TCH/F is Traffic Channel Full Rate and TCH/H is Traffic Channel Half
Rate.

5. The method according to claim 3, wherein bit position 8 of said channel

type and TDMA offset field indicates the training sequence set to use.



Channel, TCH F is Traffic Channel Full Rate and TCH H is Traffic Channel
Half Rate. 5. The nethod according to claim3, wherein bit position 8 of

sai d chamnwel2otoygsessand TDVA of fset field indicates the trarnisegssaence set
to use. 6. The nethod according to claim3, wherein said channel type and
TDVA offset field is coded as: 1 1 0 640 TCH F + ACCHs using al ternaive/ new
said training sequence set 1 1 10T TCHH + ACCHs using said

al t er nai ve/ news! rgicth®flod aeieediag 16 @lairh 31 wheteid sBAS@aNER typ&{ETDMCH F i s
Traffic Channel/ Full-Rate, TCHHis Traffic Channel/ Half-Rate and ACCH is

Associ at e@iffezsfickbis coegrasel . 7. The nmethod according to claim3, wherein

sai d channel type and (T f fie i e 0 FS +
ACCHs (speech codec velrglly‘(@ndjl E%f/](:) ﬁ%@(}ﬁ%ﬁ%@gﬁi@@g\(s%ﬁggﬁfco ec
versi on 1}eqliefkelsel 0 TCH FS + ACCHs (speech codec version 2) 1 0111

TCH AFS + ACCHs (speech codec_version 3%@1 1.0 0T TCH AFS + ACCHs (speech
codec version 3) 1 1 o 118 Red&H/HgT1AGCHIsusingreaidy Yesgnaivenew gragnipgser ved 1

1101 Eﬁéﬁ@{%cgetl 1110 Reserved 1111 1 Reserved, wherein TCH AFS is
Traffic annel / Adaptive Full-Rate Speech, TCH FS is Traffic Channel/

Ful | - Rate Speech, TCH/IHBIlilsl TRafdrval, Channel / Hal f- Rate Speech, and ACCH is
Associ ated Control Cha&ﬁ]e%fl:ih TCH/F is Traffic Channel/ Full-Rate, TCH/H is Traffic

Channel/ Half-Rate and ACCH is Associated Control Channel.

7. The method according to claim 3, wherein said channel type and TDMA
offset field is coded as:
00000 TCH/FS + ACCHs (speech codec version 1)
1010T TCH/HS + ACCHs (speech codec version 1)
10110 TCH/FS+ ACCHs (speech codec version 2)
10111 TCH/AFS + ACCHs (speech codec version 3)
1100T TCH/AFS + ACCHs (speech codec version 3)
11010 Reserved
11011 Reserved
11100 Reserved
11101 Reserved
11110 Reserved
11111 Reserved,
wherein TCH/AFS is Traffic Channel/Adaptive Full-Rate Speech, TCH/FS is
Traffic Channel/ Full-Rate Speech, TCH/HS is Traffic Channel/ Half-Rate Speech,
and ACCH is Associated Control Channel.

8. The method according to claim 4, wherein said S-bit is 0 if a legacy said
training sequence set is to be used and said S-bit is 1 if a new said training sequence

set 18 to be used.



8. The method according to claim4, wherein said S-bit is 0 if a |egacy
said training sequence set is to be used and said S-bit is 1 if a new said
trai ni ng wequevsessget is to be used.9. The net hod accor @#cm@st@9ooBesomm 5,
wherein said bit position 8 is O if a legacy said training sequence set is
to be used and said bit position 8 is6i if a new said training sequence set
is to be used. 10. The nethod according to claim®6, wherein said coding is

used if a new gaiThd matHodNEcSRBERL ElaB@tS, ivehekdin Reidusiegosilidn STHRED iRk hod
according to claim7, wherein said coding is used if a new said training

sequence kgecy wid Baipg peaernca sct ingy beppad andisaid S popigamBiing ift s Bgw g
sequence ﬁ,g{m rg’%feaﬁ&‘l%% S(g[qs {O%Gallse§TTDI e Sj[ ati pn . COh’pI’I Si ng. neans f or

recei ving signa ma renpote station indicating if a new set of
trai ni ng sequences is supported and neans for using a channel description

to signal the training sequence set to be used by the renote station for a
cormmuni cat i on é%ar?rli‘élmﬁé‘?‘ﬂ@“%(ﬁ%lt? sk 6 rélerer%émé@émgt%w%ﬂ:tf&r BWMg to

claim 12, JWHeLE s%ahﬂlcgrg@tqpﬁjbéi&%grl ption is a channel description

information ele ntifrer. 14. The apparatus according to claim 13,
wherei n said channel description information el errent identifier has a

channel type a of fset fi 5. _The appar. accor dj to claim
T er of Pe sl IREnShod Gieordif o el 0f Powi i gofisede g D M o
TCH F + Agﬂi"%a@@eq{[enﬁg‘@ﬁs flQEEs S A T T SDCCH 4 + SACCH C4 or CBCH
(SbccH 4) S | + SACCH C8 or CBCH (SDCCH 8), wherein an S-bit

i ndi cates the training sequence set to use, where SDCCH 4 is Stand al one

Dedi d Co Ch |/ [ d
Gont 1ol Channel FCAINABR 4> SEORHAS ETa a0 ko s LA AV e CORTPEr

station, comprising:

means for receiving signaling from a remote station indicating if a new set of
training sequences is supported; and

means for using a channel description to signal the training sequence set to be

used by the remote station for a communication channel being established.

13. The apparatus according to claim 12, wherein said channel description is a

channel description information element identifier.

14. The apparatus according to claim 13, wherein said channel description

information element identifier has a channel type and TDMA offset field.

15. The apparatus according to claim 14, wherein said channel type and

TDMA offset field is coded as:

S0001 TCH/F+ ACCHs

S001T TCH/H+ ACCHs

SO01TT SDCCH/4 + SACCH/C4 or CBCH (SDCCH/4)

SITTT SDCCH/8 + SACCH/C8 or CBCH (SDCCH/8),
wherein an S-bit indicates the training sequence set to use, where SDCCH/4 is Stand-
alone Dedicated Control Channel/Channel 4, SACCH/C4 is Slow SDCCH/4
Associated Control Channel/Channel 4, SDDCH/S is Stand-alone Dedicated Control
Channel/Channel 8, SACCH/C8 is Slow SDCCH/8 Associated Control



Channel / Channel 8, SACCH C8 is Sl ow SDCCH 8 Associ at ed

Cont r ol Channel / Channel 8, ACCH is Associated Control Channel, CBCH is Cel
Br oadcastwOharmmshzoo TCH F is Traffic Channel Full Rate amrdT/ISRHMIBESIITaffic
Channel Half Rate. 16. The apparatus according to claim 14, wherein bit
position 8 of said channel type and TB&A offset field indicates the
training sequence set to use. 17. The apparatus according to claim 14,

wher ei n sahghrelanplel By pe@n e ARMEiefdf seitrdli@agndls CBeUE S @8l BloaHcist0 O
TCH F + ACCHs using alternative/new said training sequence set 11 10T

TCH H + ACprnelsTQY/ K dragfie &hannal JanlhRajetandi ReHG dedueifie ChaapeliHalf1 1 1

Reserved,R> erein said coding indicates an alternative/ new training
sequence set 'to use, TCH F is Traffic Channel/ Full-Rate, TCHHis Traffic
Channel/ Hal f-Rate and ACCH i s Associ ated Control Channel. 18. The

apparatus according to claim 14, wherein said channel type and TDVA of f set
field is codedl@s: Ty @rrprgfug aseqyling to glainpd 4¢ spsedn bibopeutioeSsploprid) 1 0 1

0 T TCH Hg,.4 A@?ﬁ@ﬁ&' FOG 31 VBHRLRT bt aln'ﬁ%é Dol fiRet ACCHS
(speech cod%g'aiﬁgﬁon 2 100 11 f’T%iVAFS T A eqjtl(escpeeec cgdec version 3)
1100TTCHAFS + ACCHs (speech codec version 3) 1 1 010 Reserved 110
1 1 Reserved 1 } lTO 0 Reserved & 11Q0.1R se%yed 1. %»1 q Reserged 111
17. "The apparatus according to claim 14, wherein said channel type an
1 1 Reserved,
TDMA offset field is coded as:
11000 TCH/F + ACCHs using alternative/new said training
sequence set
1110T TCH/H + ACCHs using said alternative/new training
sequence set
11111 Reserved,
wherein said coding indicates an alternative/new training sequence

set to use, TCH/F is Traffic Channel/ Full-Rate, TCH/H is Traffic Channel/ Half-Rate
and ACCH is Associated Control Channel.

18. The apparatus according to claim 14, wherein said channel type and
TDMA offset field is coded as:
00000 TCH/FS + ACCHs (speech codec version 1)
1010T TCH/HS + ACCHs (speech codec version 1)
10110 TCH/FS+ ACCHs (speech codec version 2)
10111 TCH/AFS + ACCHs (speech codec version 3)
1100T TCH/AFS + ACCHs (speech codec version 3)
11010 Reserved
11011 Reserved
11100 Reserved
11101 Reserved
11110 Reserved
11111 Reserved,
wherein said coding indicates an alternative/new training sequence set to use,

TCH/AFS is Traffic Channel/Adaptive Full-Rate Speech, TCH/FS is Traffic Channel/



wherein said coding indicates an alternative/new training sequence set to
use, TCH AFS is Traffic Channel /Adaptive Full-Rate Speech, TCHFS is
Traffic Guernslo3sas| - Rat e Speech, TCH HS is Traffic ChamaeluS2edalost3Rat e
Speech, and ACCH i s Associ ated Control Channel. 19. The apparatus accordi ng
to claim15, wherein said S-bit is O b7 a |l egacy said training sequence set
is to be used and said S-bit is 1 if a new said training sequence set is to

be used. BQIU-RERE SpERAl AtCUHHAC GOTEiffg @mnﬁélai}mlf_lﬁatev@%reem,naxﬁiammti_s posi tion
8 is 0if a legacy sald training sequence set is to be used and said bit
posi ti on @ssagiafed Eonfrad&hasrgld trai ni ng sequence set is to be used. 21. The
apparatus according to claim1l7, wherein said coding is used if a new said
trai ni ng sequence set is to be used. 22. The apparatus according to claim
18, wherein sai9 dbdiapgaratususestding ta cidiv BRivhekdinisaidriybidgdnadegey is to
be used. 23) A base station 920, conprising; a.controller processor 960; an
ant enna 9584 tRIYY SeRSACE Witt I8 HOPEeUSAedbIdd Sohihéct ég ARV §3id HARBE st at i on
antenna 9¢5: A LERIYBE yfdgont end 924 operably connected to said dupl exer
switch 92 ;Ug féceﬁver Henndulator 923 operably connected to said receiver
front end 924; a channel decoder and de-interleaver 922 operably connected

to said receiv nodul at or 923 and sai d controll e rocessqr. 960; a base
Station cont rofber o APRTYE acsstng JarBan SouRERY wel b POSFer SnPrb 1 or
processor 1e%§9y sadd OB s@&ﬁ%n’cé‘%&ﬁé Wse@%&d %@bﬁ%hﬁti@@@@@?ﬁ%é@saﬁ@' d
control | er processor 5%0' a transmtter nodul ator 928 operably connected to

sai d codetraimmg seavenck sefvero B2geda transmtter front end nodul e 927 operably
connected to said transmtter

21. The apparatus according to claim 17, wherein said coding is used if a new

said training sequence set is to be used.

22. The apparatus according to claim 18, wherein said coding is used if a new

said training sequence set is to be used.

23) A base station 920, comprising:

a controller processor 960;

an antenna 925;

a duplexer switch 926 operably connected to said base station antenna 925;

a receiver front end 924 operably connected to said duplexer switch 926;

a receiver demodulator 923 operably connected to said receiver front end 924;

a channel decoder and de-interleaver 922 operably connected to said receiver
demodulator 923 and said controller processor 960;

a base station controller interface 921 operably connected to said controller
processor 960;

a coder and interleaver 929 operably connected to said controller processor
960;

a transmitter modulator 928 operably connected to said coder and interleaver
929;

a transmitter front end module 927 operably connected to said transmitter

modulator 928 and operably connected to said duplexer switch 926;



nodul at or 928 and operably connected to said duplexer switch 926;a data bus
970 operably connected between said controller processor 960 and said
channel d&oadavo3esyd de-interl eaver 922, said receiver decodst@abnsi3923, said
receiver front end 924, said transmtter nodul ator 928 and said transmtter
front end 927; and software 961 stored8in said nenory 962, wherein said
software conprises instructions to signal training sequence set information

to a renote stadu@mus QQ(DTB?ér%l?_@bnﬂ&ﬁéﬁiBéﬁN@ein@Bﬂ!doﬁﬁolﬂér%@:si&%@ engtation
indicating if a new set of training sequences is supported; and use a

channel dexé ehgporbdrcodersing datintereaver 92%hishig recsinsedemoduletor B2heaidsed by the
remote st alLon: fof: e%d@?mmztgﬁ{sbﬁ@er%@dﬁﬁ]a%r i sgil%ittga%kﬁlﬁ{%?fmn?éhd The base
I Ng ai'm 23, ron1's a

station accor to ¢ erein sai d channel” descrip
channel de3trangti on i nformation element identifier. 25. The base station
according to claim 24, wherein sajd channel dﬁscription i nformation el ement

i dentifier hasSHHaMMAISOFAdn A TOMRHPPLetheicH srid 3gftwiteeCRBRESCSt at i on

accordi ng; i q i ] i W5 jd.c I and
TR of { SubRpEldl i ShaE Renh SIS Ser AR A0 A IARRE SIRE 200 s
A T T SDaghpesing:SACCH C4 or CBCH (SDCCH 4) S| T T T SDCCH 8 + SACCH C8 or
CBCH (SDCCH/ 8), wherein .an S-bit indicates .the tra%ning sequence set to
use, where SDCHIYFYC|Leeligg Tom snEnpleiSEEOR dNEsHiNg 1T TREHNES 8¢ 4,
SACCH G4 kgush@Wisldphbitd; Asgoci ated Control Channel / Channel 4, SDDCH 8 is
St and- al one Dedi cat ed Control Channel/Channel 8, SACCH C8 is Sl ow SDCCH 8
Associ at ed Contseod clehmaslnddser@ytamrfelsighal hedrdinisg Agpicnécatce t Bonsaddly tBhannel |
CBCH is Cell .Bro dcgst Channel annel Full Rate and

. TCH F js.Traffic
TG H s RPHYE PROCH B rar rosgh bl itk BtifarliT on according to ol aim
25, wherein bit position 8 of said
24. The base station according to claim 23, wherein said channel description

is a channel description information element identifier.

25. The base station according to claim 24, wherein said channel description

information element identifier has a channel type and TDMA offset field.

26. The base station according to claim according to claim 25, wherein said

channel type and TDMA offset field is coded as:

S0001 TCH/F+ ACCHs

S001T TCH/H+ ACCHs

SO01TT SDCCH/4 + SACCH/C4 or CBCH (SDCCH/4)

SITTT SDCCH/8 + SACCH/C8 or CBCH (SDCCH/S),
wherein an S-bit indicates the training sequence set to use, where SDCCH/4 is Stand-
alone Dedicated Control Channel/Channel 4, SACCH/C4 is Slow SDCCH/4
Associated Control Channel/Channel 4, SDDCH/8 is Stand-alone Dedicated Control
Channel/Channel 8, SACCH/C8 is Slow SDCCH/8 Associated Control
Channel/Channel 8, ACCH is Associated Control Channel, CBCH is Cell Broadcast
Channel, TCH/F is Traffic Channel Full Rate and TCH/H is Traffic Channel Half
Rate.



channel type and TDVA offset field indicates the training sequence set to
use. 28. The base station according to claim25, wherein said channel type
and TDVA woOf2emi03639el d is coded as: 1 1 0 0 0 TCH F + ACEHI/U$3009®31393
alternative/new said training sequence set 1 1 1 0 T TCH H + ACCHs using
said alternative/new training sequencé9set 1 1 1 1 1 Reserved, wherein said
coding indicates an alternative/new training sequence set to use, TCHF is

Traffic Channeb?. Flel bdsatseution Gobdiding tbr @hibd o5 Chasral bit akitiofra ef and ACCH i's
Associ ated Control Channel. 29. The base station according to claim 25,

wher ei n sahamehzphard TONEA afferet oldandicptse thertrainigg pequebefedt 8sus€0 0 0 0 0
TCH FS + ACCHs (speech codec version 1) 1 01 0 T TCHHS + ACCHs (speech
codec version 1) 1 0110 TCHFS + ACCHs (speech codec version 2) 1 011
1 TCH AFS + ACCHs Tiepeee htacionl@ccorgingitorclam 15, wkerfinTsaldCtiaAR8 typAGaiHs
(speech codec version 3) 1 1 01 0 Reserved 11011 Reserved 11100
Reserved TDPMA offsqt frgdd svapded 45°1 1 1 0 Reserved 1 1 1 1 1 Reserved, wherein

sai d codi ng indicates apgald erpatfve/ ralnd NS S8trdifnLSe,
TCH AFS is Traffic manngf@/%dagﬁ/ ve Fu -ERaltgél%Spgeecﬁ%%gf AL S
Channel / Bagukad®aee Speech, TCH HS is Traffic Channel/ Hal f-Rate Speech, and

ACCH i s Assoct at ed Conf oly Chapgel, 20, T1iE RaSe 5) a1 AR4AFR3L kg ® /@1 m
sequence set
11111 Reserved,
wherein said coding indicates an alternative/new training sequence
set to use, TCH/F is Traffic Channel/ Full-Rate, TCH/H is Traffic Channel/ Half-Rate
and ACCH is Associated Control Channel.

29. The base station according to claim 25, wherein said channel type and
TDMA offset field is coded as:
00000 TCH/FS + ACCHs (speech codec version 1)
1010T TCH/HS + ACCHs (speech codec version 1)
10110 TCH/FS+ ACCHs (speech codec version 2)
10111 TCH/AFS + ACCHs (speech codec version 3)
1100T TCH/AFS + ACCHs (speech codec version 3)
11010 Reserved
11011 Reserved
11100 Reserved
11101 Reserved
11110 Reserved
11111 Reserved,
wherein said coding indicates an alternative/new training sequence set to use,
TCH/AFS is Traffic Channel/Adaptive Full-Rate Speech, TCH/FS is Traffic Channel/
Full-Rate Speech, TCH/HS is Traffic Channel/ Half-Rate Speech, and ACCH is
Associated Control Channel.



said training sequence set is to be used and said S-bit is 1 if a new said
training sequence set is to be used. 31. The base station according to

cl ai m 27, woteroaiznsosai d bit position 8 is 0 if a | egacy earasteiosi3ng
sequence set is to be used and said bit position 8 is 1 if a new said

trai ning sequence set is to be used. 3@. The base station according to
claim 28, wherein said coding is used if a new said training sequence set

is to be used. 3¢3Thd Be&schagRnscadrdMg 3 CcEAhdONGhtRiChaad Bbidis oiangiagy sai d
coding is used if a new said traini ng sequence set is to be used. 34. A

conput er P JraAHNDrHFEES SorpPPilsi wgd adngsid Srbit salidbrenaveddid i wngr i si ng:
code for g@?ﬁ&%e@iﬁ@ﬁ?ﬂﬁeﬁr to signal training sequence set information to
a renote S I on, conprising: receive signaling froma renote station
indicating if a new set of training sequences is supported; and use a

channel description to signal the trainjng sequence set to be used by the
renote stati ong%-oifh%l{%rﬁﬂ%ﬂpea%qr £ iy el P 7 prhsigin saidi pasHiog. 8 is8) if ghe

comput er pLOGY 3 RLAHIGE(AGCOLA DR Byseh dhdiatd bit MO&TiSh B iS Rifth & !
descripti o§ ﬁg}rs a c%laﬁﬁcesl q?i&e]scréiﬁt?)oneqilsn?or mat?oln\gg elﬁeﬁtl§? entei@??a{e}? 36.
The conputremingy seguane petosteche wedor di ng to cl ai m 35, wherein sai d channel
description information elenent identifier has a channel type and TDVA

of fset field. 37. The conputer program product according to claim 36,

wherein said channgl Hay@ﬁa@&ﬁa&%g&f 8i6im DR ehlereih GRflestifgis ePah TCHF +
ACCHsS 0O T TCH/H + ACCHs SO T T SDCCH 4 + SACCH C4 or CBCH (SDCCH 4) S

| T T T SDOCkHIE trrirGaORquaseet ISBCHE (SACCH 8), wherein an S-bit indicates
the trai ning sequence set to use, where SDCCH 4 is Stand
33. The base station according to claim 29, wherein said coding is used if a

new said training sequence set is to be used.

34. A computer program product, comprising:

computer-readable medium comprising:

code for causing a computer to signal training sequence set information to a
remote station, comprising:

receive signaling from a remote station indicating if a new set of training
sequences is supported; and

use a channel description to signal the training sequence set to be used by the

remote station for a communication channel being established.

35. The computer program product according to claim 34, wherein said

channel description is a channel description information element identifier.

36. The computer program product according to claim 35, wherein said
channel description information element identifier has a channel type and TDMA

offset field.

37. The computer program product according to claim 36, wherein said
channel type and TDMA offset field is coded as:
S0001 TCH/F+ ACCHs



al one Dedi cated Control Channel/Channel 4, SACCH C4 is Sl ow SDCCH 8

Associ ated Control Channel/Channel 4, SDDCH 8 is Stand-al one Dedi cat ed

Cont rol Ghernsl03t3vannel 8, SACCH C8 is Sl ow SDCCH 8 Ass@®ciratsea)o0srsvs ol
Channel / Channel 8, ACCH is Associ ated Control Channel, CBCH is Cel

Br oadcast Channel, TCH F is Traffic ChAadnnel Full Rate and TCH His Traffic
Channel Half Rate. 38. The conputer program product according to claim 36,
wherein bit position & @0 1spi ¢cehEMRLCOH4pe and TDVA of fset field indicates

the trai ning sequence set to use. 39. The co uterﬁgfo ran12éoduct
according to clai m 36,5 Wdrei ADSAIRY4 chahheH/ €y peCh féb@&ﬁi set field is

coded as: 11000 Tgrqrma 952@5@' ng. §AE%TFD V%/ n%éﬁljﬂ bb%}pf}

sequence set 1 110 u5|ng sal ernai ve neM/tr nlng
sequence sétrein dn $-blt ihdiRese theathining 8¢ichcesst tb mdwhgfelsnt@HMes Saand-
alternative/ new traini ng sequence set shall be us TCHF is Trafflc

Channel / Bgns - Rsdigated cfppirgls Cﬁ@a$qlfcéla@ﬁpénﬂe|SA@EH?CﬁatSe Slave 2REMH/S

As t t
oo 36 AR Lolhd eneAthanb bty SAIBRLL iP5 RRE AP TRAGELROGRIA 09 (0
00O T%E&ml/@@&@l(ﬁaeeﬁ:meﬂdé& ver Slowm  13DCCHI/A OAsioﬁﬁleﬂHSCentMZO—ls
speech c SIO 1 1.1 0. T FS + ec verS|on 2
1565171 1 Cheme Bt s AT ima i boved sy EROTPE 608 Blaadies o 2
ACCHs (Sp@ﬁﬁtﬂle@oﬁ@H/P‘/%r $1a%hc Dhindel Full RaRes@r ved/H id afkic lciResarmeg 1 1 1 0

0 Reserved
Rate.

38. The computer program product according to claim 36, wherein bit
position 8 of said channel type and TDMA offset field indicates the training sequence

set to use.

39. The computer program product according to claim 36, wherein said

channel type and TDMA offset field is coded as:

11000 TCH/F + ACCHs using alternaive/new said training
sequence set

1110T TCH/H + ACCHs using said alternaive/new training
sequence set

11111 Reserved,

wherein said coding indicates an alternative/new training sequence
set shall be used, TCH/F is Traffic Channel/ Full-Rate, TCH/H is Traffic Channel/
Half-Rate and ACCH is Associated Control Channel.

40. The computer program product according to claim 36, wherein said
channel type and TDMA offset field is coded as:
00000 TCH/FS + ACCHs (speech codec version 1)
1010T TCH/HS + ACCHs (speech codec version 1)
10110 TCH/FS+ ACCHs (speech codec version 2)
10111 TCH/AFS + ACCHs (speech codec version 3)
1100T TCH/AFS + ACCHs (speech codec version 3)



11101Reserved 11110 Reserved 11111 Reserved, wherein said
coding indicates an alternative/new training sequence set shall be used,
TCH AFS iwOoBneid30399Channel / Adaptive Ful |l - Rate Speech, TeETRS2009/031383fi C
Channel / Full-Rate Speech, TCH HS is Traffic Channel/ Half-Rate Speech, and
ACCH i s Associated Control Channel. 4I2 The conputer program product
according to claim37, wherein said S-bit is O0if a legacy said training
sequence set is to be used ENHesaidll S-bit is 1 if a new said training
sequence set is to be used. 42. The conputer program product according to
clai m 38, wherein said bPtl boBesarsd 8 is 0 if a legacy said training
sequence set is to be l@@%@nﬂe?@%e bit position 8 is 1 if a new said
trai ni ng sequence set is to be used. 43. The conputer program product
according to claim39,1 Wmériei Resavadl coding is used if a new said training
sequence set is to be used. 44. The conputer program product according to
claim 18, wherein sajd EédiongRF%erKF‘éjed if a new said training sequence set

is to be used. 11111 Reserved,

wherein said coding indicates an alternative/new training sequence set shall be
used, TCH/AFS is Traffic Channel/Adaptive Full-Rate Speech, TCH/FS is Traffic
Channel/ Full-Rate Speech, TCH/HS is Traffic Channel/ Half-Rate Speech, and
ACCH is Associated Control Channel.

41. The computer program product according to claim 37, wherein said S-bit
is 0 if a legacy said training sequence set is to be used and said S-bit is 1 if a new said

training sequence set is to be used.

42. The computer program product according to claim 38, wherein said bit
position 8 is 0 if a legacy said training sequence set is to be used and said bit position

8 is 1 if a new said training sequence set is to be used.

43. The computer program product according to claim 39, wherein said

coding is used if a new said training sequence set is to be used.

44. The computer program product according to claim 18, wherein said

coding is used if a new said training sequence set is to be used.



