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[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

available. Therefore some UL resource could be wasted. On one hand there are
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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

processing by demodulator 160 and RX data processor 170 is complementary to the
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output I and Q sarnples which are denoted as I,y and Qoy. 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
+200 KHz and/or the lower RF channel centered at —200 KHz. The frequency
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[()l(ﬂ_IZS]'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

slot within a TDMA frame. Each active wireless device/user is assigned one or more
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shown in FIG. 3 for simplicity. In GSM, an RF modulated signal is generated with a

symbol rate of . =13000/40=270.8 kilo symbols/second (Ksps) and has a -3 dB

sym
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

modulation schemes may include GMSK (Gaussian Minimum Shift Keying), M-ary
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[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

relative to its nominal frequency, which is 67.7 KHz from the carrier. The MS LO
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[0p2BCN&York 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
result in remote stations within one cell experiencing more CCI and ACI interference

from neighboring cells because the distance between cells is reduced.
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OF THE INVENTION [0026] In a first enbodi nent, the

coppectiont alieealing 2oy fiEnst Sloinif Crrpris B nisadadme $lorangh channel

frequency, selecting a used time slot for the new connection to share with an existing
connection if there is not an unused time slot on the channel frequency, selecting a
different training sequence code (and corresponding new training sequence) for the
new connection if the used time slot on the channel frequency has been selected for
the new connection to share with the existing connection, and using both said training
sequence codes 404, 405 in the same time slot 412 on the same channel frequency 411
in a same cell by one base station 114.

[0029] In another embodiment, a cross-correlation ratio between the different training

sequence code and the existing connection’s training sequence code is low.



controller, conprising a controller processor, a
menory subsystem a data bus operably connected
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connection to share with the existing connection, and
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processor and the channel decoder and de-interleaver, the receiver demodulator, the

dlrdc gutputs a

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.

[0032] 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
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by Figure 9 would remde in the base station controller;

[0045] Figure 10B is a flowchart disclosing the steps executed by the base station
controller of Figure 10A;

[0046] Figure 11 shows a base station in aspects illustrating the flow of signals in
a base station;

[0047] 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.
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[0058] Figure 23 is a performance plot when pairing QCOM7 TSC4 with legacy
TSC4,
[0059] Figure 24 is a performance plot when pairing QCOM7 TSCS5 with legacy
TSC5;
[0060] Figure 25 is a performance plot when pairing QCOM7 TSC6 with legacy
TSC6;
[0061] Figure 26 is a performance plot when pairing QCOM7 TSC7 with legacy
TSC7;
[0062] Figure 27 is a performance plot when pairing QCOMS TSCO with legacy
TSCO;
[0063] Figure 28 is a performance plot when pairing QCOMS TSC1 with legacy
TSCI;
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DETAILED DESCRIPTION

[0072] 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.

[0073] 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.



TSC4; [0059] Figure 24 is a performance plot when
pairing QCOMW7 TSC5 with | egacy TSC5; [0060] Figure 25
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| egacy TSC6; [0061] Figure 26 is a performance pl ot
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S‘i&cgure 32 is a performance pl ot when pairing QCOVB
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oo R REC G Gh B F SAGCSTEE. (ALY aisdt ehanndl and

coséRhhANidt@fdre@nt ifay MIROFEGAPackdIt Mois® ®AFENDL €available in
station, and [0071] Figure 36 is a flowchart
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fef 3%:(; rﬁﬁl ﬁshaél 18{etgra?Perg ngfégl(;?s :élgci Iageﬁ '%th %QI%WIP% 1S a gesgr}'ptlon
ofGABMEBAR P aitthdds h Thi €iraRp:o Gsiot detectlon/ demodulatlon (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.

[0076] 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).

[0077] 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 shows
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enbodi nents of the present invention and is not

WO pioensiss t o represent the only enbodi nents i nPEU81908/076312
the present invention can be practiced. The term
"exenpl ary" used throughoutl4 his description neans
"serving as an exanple, instance, or illustration,"”

a 8inplETaulepreB@itatiCES 8 adellubar keneansdativad spserdr BJoe rmhe dsystem
or advanta%gous over other enbodi nents. The detaile
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I hventi on. wever, It wll be apparent to those
regotd $tetiorisnl 23he 127, tunidbathet doatpl of ebile Bwétohingreemays bel, 152.

racficed wi.thout t e specific details. In so
T‘f%@?@ﬂ#ﬁ Buitchypg Pen&rﬁéaﬁfskizﬁ? SPRECldO deRH0bE sSWétfggdszﬁmone
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concepts of the present invention. [0073] Interference
mdike dayies reanyuSedswirglosstdsvicheapkwirolessdryecce Capabreadfdmadling

t . This interf 1 t f f
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[OﬁVﬂCEJ%ﬂéljy catk1OWfoRSxfephle, HisCUss Qe ARY&redBetween cach of the
nei ghbori ng frequencies on the sane cell, known as

remate stafiegs 4B schidsad athuvempaosajons1ag|-el Hhbemeans of the base
RS RAPSE FIPREPARL AT bR A R LRI s 151
1521 @jleedati¢AGEPHEndIaSarsiag okr dkatple SAViCe Beth fagd tramE@redSMNtkieen
is a nethod used to conmbat interference. The 3GPP
cagh) 9p thegremel ptrrsalitam beldande@tB e IMBERIE RS (fBIPEOARPY other
[ [ MEF i 5 :
e RS Rl AL Bl Rk Rt BorElefwont I8 22 e public
swighse tdahbne setwotlt 1 bialimvsegalls to bel ppitakisescdmthe micbile rekular

at the sane tinme. DARP operates at the baseband . par

SYétr{rnalﬁ%ee@ Rer OmMYEHOE S KSon>ugh Odgh aY%%lg%gpc?u&e other

m8SiA6& M archAMRlic A s GPsteRaND6! ofl MFefheHRRE GnfiN&hforming to
differ fromgeneral noise. DARP is available in

different gaslaydsdef i ned GSM st andards (since Rel -6 in 2004)

rel ease-jin en t ature, and,is an integral
0204 P St & - dpE2et bEher PG b8 iR gnf F S nmber of
bad@s@ribiRd 1 ) 101, 110 ONRILLERENGAS 24 Th&®ivds dth b SighBetransmitted
joint detection/denodul ation (JD) nethod. JD uses
bykthewicedige bafe staionGhiv aidypianals tiepynitied bymeatjyaranscrving base
stft @k $16.M13%0§ hﬁt@rpa%ﬁsto TRbL L, e{‘ﬁe‘irﬁ% é&ﬁtécﬁ Q jdgrmodul ate one
of "8everal dnterterence srgnals 1Th a dit'i‘on to the

[0088i Tiedstedngtial of thD diffatehd biMalt dronetbasemationit erd arnenced are

signal s allows the suppression of specific
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.

[0081] 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 downlink signal



adj acent -channel interferers. In addition to

denodul ati ng GvBK signals, JD also can be used to
wa@leowosd3se e EDGE signals. Blind interferer cank€l/Us1008/676312

(BIC) is another method used in DARP to denodul ate the

GWBK signal. Wth BIC, the teceiver has no know edge

of the structure of any interfering signals that nmay

(tlagsrhige & ibwelic dasé RALSAMROL Il ME tlkato & hemersititesh $2Pynal27 and
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present metho apparatus al so perfornms
the acrcelcd asignats @rtho remaﬁe stptiah ioz d28 on] 2 Mett the tha@:nstamrn 110, 111,
11qualizer/detector 426 in Figure 2 provides

enodul ated data. CCl cancellation normally is

(08821 A aldtBo® ForaccBilar Al §i6ins (& PRIVEISIRESOBSMABY uREs [¥¥equency
not be DARP capabl e.” The network nmay determ ne whet her
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hakta deGscdfasior @PUel 2t avhidiCiepRsentt BecnsiMD gieq@ncast ithat means that
connections to_remte stations that can be handl ed b

thg 1B fecquencigs; aydilality dor-ebase statiop argaliesatsd g ithgybase stitings four
siSDNRRAISA PH L& LR BRETY. Tﬁhﬁps&f isHifigkd Hed I:[hre% sectors (or

communi cat i ons system 100. e system conpri ses
celitat $tated ahdher ¥ @rdirdddnand allecatetstahiodnse 123, sectors of

124, 125, 126 a 127. Base s atlon control l.ers, 141
eaiﬁ@f Acytey &° f‘bﬂﬁ@@ éfﬁé? seqters4 &e?tPfé{n%ﬁo rdi yifee) bae diftront
fr&ﬁ@ﬁ&@s STrRL 'ﬁ%ﬂﬁet&?%euse%?terty&%@zﬁs 11@@1f QRBL Rl foffth TRRI FI5. 6

switching centres e nmobile sw tching
illggratesethe bdtemlbeclarepedaratient 20 tbembpliabd staten tl thddlongs to

hone .networ k. ( PST 2, Althou renot e stations
© lz%eg Sié‘%“ &ﬁ#&lﬁf ;Pl\?i%lﬁg Bis§ Sntlﬂg 1&?@‘?“@8&‘) C%'liﬁ‘iand 50
orf. IB4SS statibe Wﬁaﬁ@‘éé&ﬁr@ a2y thed &%?laﬁ@\lvhtﬁ&félj deapaRhacOhreas
handl i ng data also fall under the general title of

230eamdt 24 0tf gdjagent base statiqp 111 @odd]l4 spsgaetivelye Brerryﬁm@anq% rl24,
ﬁﬁ%@pﬁ&e t %%? b%"f‘\g&nag% ge{'\?ge‘;fa%ag edAg %Q@lelgs%d a%% o reduce
e renote stations 1 - and ot renot e

infkRtdnof Sofl 2ignals 1Btwbsh nRHSSehh g 1ba§1&>csﬁeat hoget of channel
controll ers 141-144 under the control of the nobile
freqpcReies, ﬁ@heé@ wesledreguancy 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
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stituetuf@kePeithiesoshitvd MgedoPDRI /S h&idnditnd ddhsbiRg&@hcar more slots that
non-servi ng base statjon_and handovers the signal to .

periedicaln ppReap duingseaghitishe Tame. Hawaksgh bascedtiag qag cppgnunicate

Wfﬁ?%i Eﬂgalﬁ of E&Hoc‘t% Slalibi\d1 A d Ay &i'ﬁ%ﬁbn? 555@3168 I s'i](gcs within
ca romone channel connecte 0 the core network to

a singiehvhannd] @Fddnclkn Asedthtad abovmithd #me sloturdpedticondically. For

syste radi o resour.ces are divided into nunber of .
e iRlin gﬁ“gst USCRBA LR %Wﬁécﬁf% o EreoY BRI ) !f@qae%ifiewhﬂe
a 6@bhd ub& By BEALGH oA (RADYI G4l A eveRARRBSL JF Eﬁ_‘é‘q[ki&c@ 2. During

particul ar ‘channel frequency for the downlin '
cagh gloain{ink aimsnslot, ¢k bymathetadiasd23t-al Poms diven addeds td tekeive a

.to renpt e, statjon 3 -.127 a recei ved by the .
sigrih Bl RES b3 b82 sty 18201 3134 AR Gt RG sdhgin i time slot
th®dhid ﬁhlt!icﬁf 1ahannel 14 fsegw&ﬂ@c\eeés% feb8vaIRlsigh] GheAdtted by the

(transmtted %bthe renmote station 123 - 127 to the

t
repgtcestaticat i dh The1ghannal fop pemmes it tooy mapee stpsien 123 —

Rt Bt bR ko e RGP O Sy, e

chahiBll foanegntguticafmns i GascasdtioecEt i1an, and &emprésdsicisvth a
interference between transmtted signals and the
freqaicaen ey &igaslos at the renote station or 123 - 127 at

[Ohﬁ]ﬂ Iﬁ@&% PLALE %nléigmp%él' ![rrangernent 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 time slot 3



114. [0082] A nethod for cellular systens to provide
access to many users is frequency reuse. Figure 6 of

w0 b@assenpanyi ng drawi ngs shows an arrangenmenkCoiS2008/076312
cells in a cellular comuni cations systemthat uses
frequency reuse. This partikllar exanple has a reuse
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ope&dtions & (&Jchﬂaahﬁ“eteﬁt inghnef ocimanel frequencies, where
each frequency may support_ one or nore channels such
lﬂﬂﬁ’HtV@a? slarignals| arg ngr B anlyorgabytodhy Frasanitedskaryegy the base

steﬁﬂﬁn ?J’ 1“ eﬂqeﬂl‘a’ tfie rerhﬁ‘é'%i’a%fm Lk l%l S cc;nl&%i cMnfel lé used to

non- adj aceént nay use e sane set of frequencles.
naﬁamumnaﬂ&mcnnmbw\Mﬁsuianmawaﬁphecbm&qmﬁmﬁyn&kh@manhemmm

f fl, f2 and Ofor
s@Bhotlor ZEFI 18 b et ool vontT1Hmone per ey g bus
stAldRA 19201 1, 91T &Y dh¥ ’cofi’tﬁﬂech%rﬁs‘l kPSeni 4 tEOMh b dISRPI23 - 127

exanpl e frequency all ocation set B conpri sing
a $aqeqm@rmde,sorf tdainihg saquent® codeo(TENmulnicle atdecapdst whick mbiaesct of

statlo 124 in ce ea 240, and sa o
sefpdiselF s uPrbblth 10y HEFv LR o bRl depl e M emore
stitRiRE@s -payt e GSMhed-siPgahinRaicl@nde IARBAES dylaldation. This is
regul ar arran%enent for the geographi cal area serviced

a kgowmscqueneruntshtis diagsmifisd amalggnal in theagidsie of every time slot
b@@pre0|ated that al though the presentexanple repeats
self after 4 sites, a repeat pattern may have a

[00881bEc Sdqushdee IrOLRERI by Mignrdn@ee saidn A280127: UEdeFenedte for
frequencies other than 12. [0083] As stated above with
cheyong! degrapations prhish Yoty quiskly, With tigley ijesduersingrgtergom 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.



TDVA is a nultiple access technique directed to
provi di ng i ncreased capacity. Using TDMVA, each carrier
WO e@gai38y i s segnmented into intervals call ed PCHOI®208/076312
Each frame is further partitioned into assignable user
time slots. In GSM the fralte is partitioned into
eight tinme slots. Thus, eight consecutive tinme slots
[0089]M © RExtcEDMbVE ANt DIAIRP shedtbnadté Qtutioh 1‘23615217r50f the present
[ 0084] A physical channel occupies one tinme slo
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14 is gl ven_access to receive a_si naI

[ﬂp?gr%?'fﬁftnéda%yl fnBiguedt & RS satiap 324, qazrﬁmwﬁr%ls from base

staf"t ?nﬂﬁl fof %m&tg %%Bh C@B'CQH @thfé}e%ﬁ{ J[rgnsgnlﬁtl&ﬁrﬁ&g%ase station
1 thus conprises both a frequency an time sl

1 fofor acrisblstmyion ¢ (thqyathl of, tht heeidtrannegndl shown by dashed arrow

nication to a base station.11Q, 111, 114
17@%&?@%@/ BOECHOLE $tRUEQIL ﬁ%écsr/a%ﬂassaonts .%Wén é‘i‘sﬁtStat’PB ddsfor remote
staFﬂ(ﬁUfﬁr AnSHRYSrARItE XANRhEsiBhd AHEIBROLtaQbn i §8orSleRio%e station

for a tinme division nultiple access ( TDVA)

128d theymitte aft the mgerfgratgengnalshvagebsdeitadanrod1 820 r ansni t s
data signals in a sequence of nunbered tine slots 30,
each signal being for only one of a set of renote

Row U labO&tStiohZ [Remote? / [CREVheE fiRdndtd QDébnllﬁﬂrl'ﬁ%ir% ﬁédéﬁ/@d Signal

th antenna tf_ aLI renot ¢ stt aé ons 1t‘ -
r afige’d WENG hEREeLhs PR LTGR4I [U1e Fhig STueRee ‘?Qé{‘ﬁron Pfegory
tr jreb  afrdceiving i tgmal gfoughichg(TS) ot catle an |lavdlecaf ed
channel freglency, Siggg exaopl e, h@f'rfltsd% lfoft atli on
124 m ght bp allocp eoll alfirst tine 9 ) ns]_
setond signal is [signal [the signal |station 1
1 intended
2 114 123 41 123 5 TSC 3 -40dBm |Wanted
3 114 124 32 124 3 TSC 3 -82dBm |Wanted
4 110 124 32 125 3 TSC 1 -81dBm | Interferer
5
6 114 125 32 124 3 TSC 3 -79dBm | Interferer
7 110 125 32 125 3 TSC 1 -80dBm |Wanted

Table 1




renote station 126 m ght be all ocated a second tine

slot 5. The base station 114 transmts, in this
we@x@aobesd a signal for the first renpte stati oPCI/BZ2008/076312

during tinme slot 3of the sequence of tine slots 30,

and transmts a signal for t%he second renote station

126 during tine slot 5 of the sequence of tinme slots

[0891] Tdrge f kliGis exachpseetng ofpaRhetdt drisinals bdasmitkE bartke two
active during their respective time slots 3 and 5 of

basg patignsotl OswguidAdBustiated iy Kigiwe ity elheriafosmgtien & wopsm andet of
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an%lt %Irﬂn@aﬁ‘s d@ 14680 t(°82"a%9§' YR) -8Pd@he ré%ﬁ;f:étﬁ;ely n Shﬂn'i‘[ﬁrly the
respect to the tine slots for the renDte stati ons
mﬂcm,auamﬁl tovs 6 and i1 shopatidt fdracivaseststict 1 2nbdth4 wented signal
recei ve . [0086], ,This offsett N ti
g EDE ipe MG 40 g aP bigietd Bl B Rothe fist base
stétionl B1408nd UiRéRIsH Tor (chhdt .stat¥Bh Cl42d¥® RecPidAedndt thie NG, received
allows transmt and receive operations to occur at

sighals dpenthd namerdesnafand; smilap qBewr Wvele o -HslBan singnai9%¢Bm

‘e chVgt the only signals to be transnitted between the
pasé s¥at|on 110, 111, 114 and the renpte station 123

[009]2FachArcaid sakiof h@ﬂn aksithusisestived Botians Wahtedadigndl hatl an
control s various asgects‘of t he comruni cation between .
unvratesagerisresignal the l,lan181mﬂarﬂzp%ﬁli deelrefrprarditferent base sfgtions

11342§10 1ﬁ2he SR éﬁ'ﬁ@le{ <ol bﬁ%ﬁﬁﬁépg%lgﬁée E%cg{ﬂe 1& e 1%8; signals
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artie¢roh ehstahd cimnhl3and s’lﬂlﬂaap&emﬂemde, thoy terdere twith edchgther.
sequence code %ng) |ch |nd|c mhlc of a set of .
Thip Giasn cusC (T 48 degrogiagan fi}é efa ing f gthg; wnters sigpgl. This

1n¥eﬂ%ﬂ§1% ts ctoh&laﬁheg nﬁlerf&@n&eﬂﬁséu@i'gata%o% ati on 123 - 127.
GSM a 26-bit training sequence i1s used for

[OéﬁﬁﬂaThez gbichanncThingricsenac kmaywbes egtigaicd tahi cgreatsr extent than

t tt d| f el i
T BRI apsvttey Bode vinar Dl Aouled it st fipe - T27. base

stAtRABt €0,5t1at | pPankPihse ddion tonttRRENal 82 f hikhathghtions 110,
degradatlons whi ch vary quickly wWith time; to reduce

1ijlntldffmpedeecappblm oft fismnltaraougy sreegivios| 4ng; demerulaing two co-
ch%MrQeci h{%n sél%vfn lsnﬁ%o%ve?tlea\;e oﬁAﬁH‘ Sﬂ:o%vsv ! otte S gtl%ns 12r3] - 127

un C ons are
toelwaj b¥ erhea/ﬂg I ((y‘thAERPQ adirhilef cdgadilite I’TUHﬁs SDARP Odfapsbﬂhﬁﬁ nmay be

1%?@?(1? I%)Xglrﬁﬁqstgdl rglgtﬁcl)(li lzq?(gwf §s6 mgglte ilrltrgmqae ﬁltque\?&}cg %ancellatlon
(SAIC) or by means of a method known as dual antenna interference cancellation
(DAIC).

[0094] The receiver of a DARP-capable remote station 123 — 127 may demodulate a
wanted signal while rejecting an unwanted co-channel signal even when the
amplitude of the received unwanted co-channel signal is similar or higher than the
amplitude of the wanted signal. The DARP feature works better when the amplitudes
of the received co-channel signals are similar. This situation would typically occur in

existing systems such as GSM not yet employing the present method and apparatus,

when each of two remote stations 123 - 127, each communicating with a different
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level of co-channel interference for the signals) to -6 dB (co-channel is 6 dB stronger
than the desired or wanted signal). Thus, two users using the same ARFCN and same
timeslot, but assigned different TSCs, will get good service.

[0098] The DARP feature allows two remote stations 124 and 125, if they both have
the DARP feature enabled, to each receive wanted signals from two base 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 simultaneously for data or voice.
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DARP feature works better when the anplitudes of the
OB SGBEES: channel signals are simlar. This

[08101yat i ONTWO Plederit YiRb®A4H | i d OffpdFatiis a Bl thN s S W6 1t®BBor more
such as GSM not yet enploying the present nethod and

traa@lpaa sequescesipdie seasteelf 1n il mwrgtteony eftthe freinime3sequaneys, the

n%ahft a%s?%ﬂe‘ldl S%%ée {g%% sWiUoFll leik())g'llmf:j g{lﬁn&\%ﬁgﬁg ﬁ5§ glt?rﬁe}gnce as it
al$c0&s8 $n MBMINBRELN One Slot (MUROS) for at least one mobile station’s 123 —
127 receiver. However, a key difference is that the unwanted signal for that mobile
station is wanted by another mobile station 123 — 127 in the same cell. In legacy
systems, the unwanted signal is for a mobile station 123 — 127 in another cell.
According to the present method and apparatus, both training sequence signals may
be used in the same time slot on the same carrier frequency in the same cell by the
same base station 110, 111, 114. Since two training sequences can be used in a cell,
twice as many communication channels may be used in the cell. By taking a 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.



base station 110, 111, 114 to each renote station 123
- 127 are simlar. [0095] A renote station 123 - 127
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the wanted signal, and the renote stations 123 - 127
[ORM3]st i | 1Figpisceasof HiS dRerrwansipgrpwings shaws afprprRasys for
orfas S PR, ec S iR oH Sy oY plddBe 1% and sccond
sigmil eshbeng asmgiteadhianndl S A- flil@ddita f@O740 1IDAKR: Gapadbddta yurce 402

as described ahove, inprov a note station's 123 -
(G5 RL Gt o fre@f’ﬁr?gﬁ%é’ni 1%@7_5@@% € l_r%fd%ﬁdf%%nd second
da@h25 AornEWsiiSion. YA KB RARPGRRARI 403t YoneWtddl a BRE §&uence 404

reject the interference comng froman existing user.
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wit) ep Y 4 BRmAh TS Fned Ot PReA i Sy egero?
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signals) to -6 dB (co-channel is 6 dB stronger than

contunadledsits 4@P.or want ed signal ). Thus, two users using
ST o TR A0y OREpd RSN Bl BB BTt vyt
mb@aitof @1@kdronsduliwng oTbtiee Stsabhd bR sk2dndesmiaéd dath 408, 409
ustintjgeg ﬁbrg)tt cr:]arr?éirvferequency 411 and a first time slot 412. In this example, the
carrier frequency may generated by an oscillator 421. The transmitter modulator
outputs a first modulated signal 413 and a second modulated signal 414 to a RF front
end 415. The RF front end processes the first and second modulated signals 413, 414
by upconverting them from baseband to an RF (radio frequency) frequency. The
upconverted signals are sent to antennas 416 and 417 where they are respectively
transmitted.

[00105] 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
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and inventive application for DARP. As stated above,
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act as interference as it also does in Miulti-User on
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B iver. Fp ver,, i f i h
tlnl}% %I%Zs e{rg %glé&é Rlr:co oér%%;éﬁga?t tHd alé??('eld lo 1.]‘11? irqglgs(i%nl of gl?ci%ﬁgyﬁ NO,

want e nal nmo e Sta ni1s wan
andrntbé fethodahoves t6 bk 6051 B3block 805, ianusk einsavid iS &dlécted for the

nelwe%grtl:nection to share with an existing connection, according to a set of first
criteria. There can be a variety of criteria. For example one criterion might be that a
time slot may be selected if it has low traffic. Another criterion may be that the time
slot is already used by no more than one remote station 123 - 127. It can be
appreciated that there will be other possible criteria based on the network planning
methods employed, and the criteria is not limited to those two examples.

[00109] A used time slot on a channel frequency having been selected for the
new connection to 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
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mul Ti e access conmmuni cation systemto produce first

p
stenasl velecovidchengpl dfcguettarCiig. & sinrigl a@ptmamdeﬂhat the tablest of data

d source 401 and, a sec dat a our
copth P8 Rt S PaREat PofnEoHaC b o rulabtes of
differci diftiRh@oALd RO sHE8&AMIF atfal (125 for transmission. A
equence generator 403 generates a first sequence 404

[08kE]a se quléqn@ﬁwom ) commppigatet vigtsiatidrus 438 with memory

suﬁ%{gpér{' %%O rcfier t iS¢ s(? 9§ n%%lV%O ﬁlgstflaa%gl%n{&lterss tto/f%fﬁ memory

uce |ned ata secon
suboysbgnn 650 4Wit1ﬁﬁ> FbhtAsiEer fpft&e&‘s@ﬁ 600! ascespnentel fa&tionstthattiidude

a Fc’u%(c:t?cl)’]nd66d lattoagefflgrgtet a(1)1 apcrce(:)s%i l;clg(r:aent Ségr(r:l(r)nggd Ca? Pu?llctqgnd66d2attoase§(? gn access
grant command to a base station 620, 630, 640, a function 663 to generate a traffic
assignment message, and a function 664 to send a traffic assignment message to a
base station 620, 630 or 640. These functions may be executed using software 680
stored in memory 685.

[00113] 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.

[00114] It can be appreciated that the functions shown as being within base

station controller 600, namely memory subsystem 650 and controller processor 660
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Fol 'owi ng the start of the nethod 1, a decision is
natad @nisedginepsl6i0sh @y dhennd dickjeencyy pit s@tctwp uscdnigwe slot. See step
0 L tmeen t he e, st t|on 110, 111, 114 a
oG 468, SRRy ol S vl oh etk o bR 650
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setjii@ice co8e @t the time slot. See step 606 of FIG. 10B Since the time slot is
already used, this will be the second training sequence selected for that time slot.
[00117] In order to apply criteria for selecting a time slot, the controller
processor 660 accesses memory 650 via data bus 670, or accesses other memory 685,
to obtain information, for example information about the current allocation of time
slots or training sequences or both, and whether remote stations 123, 124 have DARP
capability. Controller processor 660 then generates a command (661 or 663) and
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.



unused tine slot on a used or unused channel
frequency, then a newtine slot is allocated in block
wG9/034389 met hod t hen noves back to the start PCDUK2088)076312
and the steps above are repeated. [00108] Wen
eventually there is no | ong¥ an unused tine sl ot
(because all tine slots are used for connections), the
[0aDESjer t OFiptie 1quEshd aito@bam)ifg Hrabiidzsi shoMOtheadlv bNignals in a
nmet hod noves to bl ock 505. In block 505, a used tine
basg gatio €. Wed Hase stationneantiodananeifens ol sREyRINgaes, via
co 1?3?beﬁfo'ng%ﬁﬁ%ﬂe%ﬂh%bas@%‘faQ{oql d%gtrgyffer%@et Cgélrr&hfcﬁﬂons link
eria er be a va critérra. For
95®xmirgﬁtdoeonedaw ictlde icoma Ay hihk tfer telsaahpla t Comtrsllcot prowgsdre960

selected if. it has Iowtraf other criterio
cogamyHegtes pih ppdrgondyalt. iz aé"i‘ Klﬁn %‘@B’GF)&}OTHBOI}?BPS&'}@”%* and
92%%&%&@&%&9&&%% 927129728 Iatndcm beCérB{?HIE%F'Iﬁ‘B@e@sor 960

that there will be other possible criteria based on
cqntmumeitvmvia cpit?abm A80 matthB8€ mnpfaoy&d]. ahat déte bus 970 could

criteria is. not limt dtothos a
cR AT o POF 8t BTl TS s HEaAG) HaVIy Bedferonsl.
D& Ibas®d0hhd 98MeoueBe aRNARERIHUON to share along with an
exi sting connection, a TSC for the new connection is

[00hEH sel doteg ¢mntpﬂ®@km§@eggmmmn@¢rw ef s ehangpl is received
fronelcaorrf]:rqP etr ﬁgt(leornl I?%S IEE i aség ?({] (%n 01%16 < élraédé%p % I%1gn$l a#%ase station

e Criteria use

anitdnii® 996 @hd fis pact EpbcxcOEwREte26.CThé Siphdl.palee from the receive
criterion is that the TSC has not yet been used by the

Pl duplexsp swiseh P2t tor the reqekish dlont 924swh1ghwﬁ@dlug@%the signal
be, T
(f&J é@ﬁm?hé)f)y n@agg et &ﬁ'c'bﬁ&e{)rgﬁ%%%%%y !ﬂﬁbhfyl’@ 1% fReiver

bn that channe near
deﬁtm:lutmmm tiéracd utatee shcbeamiditiametl h;grmt andl olutpmialﬁOdenmmhlated

.th '
SIEHE (5 CBOTBLARNG B RIS SBA S it c el B feiaves
thBRichRduERACSEDE dm@%dé%&&‘ ltise %sﬁ‘fﬁﬂ}g dda?ae & d&ntkdiict tﬁ?ocké%%? 960.

station conttol base station control
CaoollicepiodessonPhl ddrlves ﬁpnntheswitn@at}lteaﬂnd rrma@eyfequestmg grant

ubsyst.em 650. The ste of the nmethod may be store
of R R PETRIRS e rRy YSu T Tenor, e ess SEi gagroller
inREfalé O 1 Ssk Wafien 6&HrdliRr HBRITIMY bR&Ssthtshl @nftBl1érH00 then acts
controll er processor 660, or within software 680

torgsay 9r BRI, 4 Heanpakie the aenela stsienr23) Péreibopautgromously or
tog%tﬁ 1?8{38118% %hrug%\mntgglqﬁl gnal processor (DSP) or in

orrrB 0 e base station controller
[061)21)]| S coB@eciketoh 0cohilkPbod® sotictatdyi nGdCenidse abdlds grant

and al so to base stations 620, 630 and 640, as shown
com;nq:}dguq,@ oflegx digital communication signals or traffic for remote stations 123,
124, for example assignment messages, to BSC interface 921 via communications
link 950. The signals are then sent via data bus 980 to controller processor 960.
Controller processor 960 outputs signals for remote stations 123, 124 to coder and
interleaver 929 and the coded and interleaved signals then pass to transmitter
modulator 928. It can be seen from Figure 11 that there are several signals input to
transmitter modulator 928, each signal for a remote 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



[00111] Shown within nmenory subsystem 650 are parts of
three tables of data 651, 652, 653. Each table of data
wWee@pme3s3sal ues of a paranmeter for a set of renPCBUS2008/076312

stations 123, 124 indicated by the columm | abel ed M5.

Tabl e 651 stores val ues of 2% ai ni ng sequence code.

Tabl e 652 stores values for tinme slot nunber TS. Table
whiba tsdnem@ter edny @ad Ghodil@ PP R landl fe ey stides whthi€ @it Rensmit

appreci ated that the tables of data coul

chgin eFpamiodelpted rombined gl dsoEpyhirem tanpiier &ieat end 927 and
ol B SR SRS o ] SR s TmRA N
copimaesisortermnt poa@inuplecatsestcir 926 datha abteanHILS foir tdansmission.

ry subsystem 650 in order, to send and receive .
JLFTed £ o BRismeramale 8/ 5o W@g@%wg‘i rgBgte station

1247 4 hi E‘e(ﬁ@ﬁh{#o%rhﬁrofpi OGRRSIGE r&ER AR aCREA R8Mved signal at the
functions that i nclude a function 661 to generate an

baac steen gntamta ¥hnithadscoad freneoted GrgnBbR frocessddhsatesaded sbove

t dt tati 620, 630, 640 . .
an (RS Fs R st o SRS Sera ARCPIoSE e P psisgaiene!
toddbAc ktahieh tOrdRAcH® send a traffic assi gnnent

nmessage to a base station 620, 630 or 640. These

(09122t i onsTheabesp stadiee conteadlcn §0% gerasttenanrdsamgs tasthgrbase station
685, [00113] Wthin controllgr processor 660,
o207 O ¥ bl b B RGO Bl B RERE BBl 20

92TayanE8 Heighapovmprisiontth®lsedondcdccen &odt essagat 4s0Hescribed
t he fpovver l evel of a signal transmtted by a base
abgyatfpipthe spmotegtiopd 25434 [ 00114] It can be appreci at ed

t he : ti hej AL t.at i
000 R SRR DU BRSSP fcn
foc datar spbrgs withar e Ssonor§6bouteth 46& evhids imdghtirasitldrevithin a base

npbil e sw t chi tre 610. Equal Ly so or all o
SRE EGHERIED S s OO g s Pisas gmsHid Bt &gg%fa%aﬂ't Ghllular
conBifioRrsy &R fuau! Hatdyed béfs %@h}e .55 adt[%bleg_bfqﬁﬁleg lof channel

more of baSe stations 620, or 640. [00115] Figure
freqoBnéies awsighedwwhamotalitained 2hg 12 hehs teapdc sinbenst1€d -bi27 being

t he bas atian. controll.er 600.. Wien. all qcat.ing a :
nioliretey TeBlealdEnis e WS GidSPr D5 Y& gHeRingfade swion
nuhikd 078 MP223)e sho@h %miPlife WoeAumber. IEORE Be Sdedtth@Rime slot

123 requests service, the base station 620, 630, 640

nupbshing eoigned o cemptsestpteanst ©3stldf jand 2293, Supikarbetibite 4003
SRRSO LI st RIS SE et S
127ecei ving the request nmessage at step 602 via data bus

[00124] Table 1005 of Figure 12 shows an enlarged table of data which is
multi-dimensional to include all of the parameters shown in tables 1001, 1002, and
1003 just described. It will be appreciated that the portion of table 1005 shown in
Figure 12 is only a small part of the complete table that would be used. Table 1005
shows in addition the allocation of frequency allocation sets, each frequency
allocation set corresponding to a set of frequencies used in a particular sector of a cell
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



670, determnes if a new connection is required. If

the answer is NO then the nethod noves back to the
waee@pn3dsBock 601 and the steps above are repealP@USANE076312

the answer is YES a new connection set up is

initiated. Then in block 608 a decision is nade as to

whet her there is an unused channel (i.e. an unused

shbivBostalies foaf repoyted Iaatsriﬁdhcﬁtt@qm@myae aré inanf§oesiblg valies not
unused tine slot on used or unused channe

shopyapgevRep, rOWﬁéﬁnéérvéW@tdaﬁeemstﬁ@? 108l.a1 | ocated in bl ock

604. The nethod then nov to the start bl ock 601
and the steps above are LR %t. [00116] On the other

[0BB2F], if Tleealzohite phdserof pho emslalrion GO t’dlettazbmlm trivendtted
[ ot an .un d ti slot o channel equenc
by, ﬁleg@ﬁ%éﬁa@%ﬁ@e@ ly Hﬁ% r%é}yoleotq@e@e%w Igsd ?ﬁw%ﬁ@e Aldjsional

r
oL 0 ML O 0B 2RO o one TS

the netovoramayrphese shift ther syal‘tmlsccbf ths Rfhegmaliof éretnewsagehaphel (co-

TehERraE e i A5 TR e 3hica TR BRI possibl
thBI RESSROMaO 66bne@l QRdra RithS&Ankyl BRtruRld, speld SHQCERIfR thus
trai ning sequence code for the tine slot. See step 606

lnmfrO\anarew@Br Sirfsmanere For erenllotthe hast skifidyf theseatrien ﬁ1¢qslency

(hle n% %art cu?a[r W) or% ?glggs i 00%g€ DES0 é?egr?gtraﬁ)% f&lrree users 60

depedes GbaMOTRe bhae @ﬁfbbf ﬂﬁdﬂearﬁeln(ARFCBm for QaeSsers \ﬁ&ﬂd be 45
accesses nenory 650 via data bus 670, or access

degidserpareftd .sgﬁte@s@ow dhe s Wikl Mo AERESH SCﬁoEa@W@al MS
123“—f %%f ﬂf% r@&ﬂyhe{ﬂ?ﬁ a H%@g{ﬂ‘hm@llé g&%eﬁ% cﬁffefehﬁSélaﬂtciSllses

or training sequences or ther renote
itssdvad TSG2nd 23 DAR2 thatue tDARAtcapabhaffictdata. Contr ol | er

rocessor_660 .t hen s a.command (661 or 663
lﬂﬁ%ﬁsend Thysefrd %&ﬂelé@f} &er@mynqeoqﬁw%%gl@l%tné%quﬂ for
thB4Qot AfraRal Bdbe GRADAS |(re§1{0%‘é:1 Yansys t) lt2'3m?2§|tﬁ’§y ﬁféglly be phase

training sequence to the renote station )

shpfttdhlyd 2 Hen theovahgnind atoptlse rdsposseabut lmsd:hkn Bmwalh dlso Ipeovide
(Pt %s agove are repeated.[00118] Figure 11 of the
A0FERPENY™RE Yr awi ngs shows the flow of signals in a

(00838 St atwhbn @OfirsP20d sBanE Shdtd QRGRNIBONbLfare assigned the
i nterface 921 communi cates, via conmuni cations |ink

sagBOchapnelh(i. ame %matsll@nmtéhﬁ syn¢ ehaged. frequency), signals may

pr%%ﬁ%‘ij mbg %&ﬁs%ﬁ?& Jtontéo %\? (9[19: sta?%née‘ lfjf‘ tl% g@gﬁf ditferht l§'§1n1ng

OF exa rocessdr

scqaME s dt2sibyd plevaniglyg @nﬂt ﬁ{as thevhadgiator 8sm8difates the two
recei ver conponents 922, 923 and 924, and transmtter
sighhpain 8k dsegey phassgshitig egoly othssnhus| fuetherpredbeing dntefergnee

between the signals due to phase diversity. So, for example, the I and Q samples
emerging from the modulator 928 could ecach represent one of the two signals, the
signals being separated by 90 degrees phase. The modulator 928 thus introduces a
phase difference between the signals for the two remote stations 123, 124.

[00128] 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



conmuni cates via data bus 980 with BSC i nterface 921
The data bus 970 coul d conprise just one bus or
W@ 200e0338buses and could be partly or wholly PCT/US2008/076312
bi -directional. Data buses 970 and 980 could be the
same bus. [00119] In one exZhple, a nessage requesting
grant of a channel is received froma renbpte station
reddBng 124di Q @ngodettpraypiudintiads sigadisat Bek stgmat, @t 1 and Q
base station antenna 925 and is input to dupl exer

sagipls cRUbYZEpresHng thei vgater swaob g thicgrignals: r ecei ve port of
. ! _ 0
O e R . S BRI, o5 PSR ARE o b

stal@r6200 B fdriingoducingt ephasg diffunehcartpiv deyti cogempblumeous signals

recei ver denodul ator 923 denodul at es .t he, condi t i.oned
usgiegfhs Sagﬁdtl@ﬁtsgﬂt‘gl ResafenBeicate ans ijrded; igr SHEFTRR) remote
stilRRedes, @ad Wien infaBl bEAYEFroPREd Wo®Er A8ROAER RRple, separate
de-interleaves the denodul ated signal and outputs t hg
sigredutani ggahataed m thomaodoldter 938 oclessdring 6Galogentigmelld ean be

rocessor 960 derives fr he resultin ta_ the
oFRGEEEE e drasiey fhnsed S 85 SR on® 8565 gl a phase
shiff QEEHGOrand6Mcs ndplyt HEnMBSSAGEpMs@ AFRE SiBhbRPhase shifted
controller interfacé 921 to a base station controller
sigeds. The base station controller 600 then acts to
grant, or not grant, a channel to the renpte station
23, 24, either autononously or together with nobile
switching centre 610Pof& Wbl Bes®tsSt ati on controll er
600 generates and sends access grant_ commands, and .
[0813Mr  di gileble 2chshemishewt pewnnde yaldpsolshappelfirqauengyy time slot,
.emmt i : : X i
il ERELEQ e WATRHRR st pgl SRR SefRe hAIFRC by thg two
ba9&Matidisel 19iapddll 8 asslvih@rFigents andacatdted Hyusm8&Gstdtomns 123 to
ontroll er processor 960. Controller processor 960
1 utputs signals for renote stations 123, 124 to coder
and interleaver 929 and the coded and interl eaved

signals then pass to transmtter nodulator 928. It can
Rovof SBASE f roReratg ir Basel |t Remote hiShanraliDowslinkeTaE |siNall sSignal
| PRsitATiON T QA | setiomldiish RF| 988, | eash pi gndkeckiRly Bategor
] gory
renote stafion 123, 124 Th sevefal sipnalg can be
c b FHTSHEENIA "B 551N sENEW [P HolHFSt or 928[to prsYele a
Cpnthé sigrehl NttebLHicabg ng | and Q ponpgreatds |as
I'shown in Hgure 1 e conbi ning| of the, ..
several silgnals ( velylbe pefforrs
2 ppst -Itbdul ft 1w t e$2 f f on® e[T$CripAIHBMYHyanted
B TR S IR 1 T tramg st'é"lld?d?r#“?Nanted
dul ated lconbi n ut put [fromrangmtien
4front!1énd 92724and 114 124 32 3 |TSC 3[-102dBm| Wanted
5 114 123 114 124 32 3  [TSC 3|-67dBm [interferer
6 114 124 114 123 32 3  |TSC 2|-102dBm|interferer
7 114 125 110 124 32 3 [TSC 3|-105dBm| interferer
8 110 124 114 125 32 3 [TSC 1|-99dBm |interferer
9 110 125 110 125 32 3 |TSC 1[-101dBm| Wanted
10 110 127 110 127 32 3 |TSC 4|-57dBm | Wanted

Table 2




input to the transmt port of duplexer switch 926. The

signal is then output via the conmmopn or antenna port
w@Roodopddexer switch 926 to the antenna 925 f orPCT/US2008/076312

transm ssion. [00121] In another exanple, a second

message froma second renot® station 123, 124

requesting grant of a channel is received in a second

[o0exKi ved Bhgidals Rind Hof Tabe 25toatlined bani Bsld acdfple, Théw both
second recei ved signal is processed as described above

TeBREP $EpEOTY bt remsyie gatien Lef using kasmel fiequensnhayingtipdex 32
rog ng..r : ak. topthe e

o RS TS: SB00. DS S SeRE Lok hsdCuARa0 ) P thd Mlocared

diffo@ngenaimt eguarnds I80AsandoI'SEd rdspseivslyairaitarG2 @ow® 20and 10
second access gran ssage as described above, and

alih P4 BC SPRE | Simhoiowan rahema élota%gsngnlaﬁed for two remote

staRARNDS! NG th Q&eﬁ%%?g?ﬁlsq?&ﬁ%l% QhRVasdBEEGDE10. #can be seen that
descri bed above, for the renote station 123, 124.

in[cd0 28} the gumage $Rtiod 12hel 2doeonmpahnyowey ldvadwohigis vedmtadssignals

I ts f dat : i1 hi :
STt N R e A N T S S
3 &R bPTARE 3 RSEhL BBscfatidiel 1ptRsSRits A8ihfdorRehote station 123

apparatus of cellular comunication system 100. Tabl e

anglGdsp tefnsmity @ segnabfor sergote atgtien d34.vBhauisscived pdrgireyel at remote
f.r equenci ssigned La renote stations. 123 - 7 .
slefOLE G SRR BER bR SETREaSl TRy oitaly Bfgo s -

1028Ba&. t ROWve 9 @hd Valofigablef3 sHowethal iss swkier eil O trafdiBitsea signal for
station nunbers 123 - 127 are shown against tine slot .
repgipRrtion {2 gl Heo SFapynithasignplner s3rBete kg r123. jThe received

pc%?e'rfr: lg\gé? o tré}mlé)t? %@8?2@ iis Q0§ B B)Ylfée%egaF qgéj rgc%gflefi é)ower level at

l'y ta shows a ta ata allocating
retnosd dtativg 988 VB, (ThSCape tdfararotie psvvat lewrlsinkash ease, could

A R T FA AT
A%rga cly e RatRABL &f ﬁ?ﬁaﬂmﬁ?ﬁlb Eoﬁlﬁ@e%e%%ffc&ﬁpﬁat? E&é’s@es or

' 3 just described. It ' e appreci ated tha
difforeti amowfts oaiudti-padScaghdiation of Figsigeald, behgeannthy base station

smal. |. rt .of .the conplete table that ul.d be .used.
3F RN G BN RIS SHOThECoEN i ey OF ST remore
stdtlRd BApardl 1O BRtdIRA r&Bbe stidgh frequency all ocation

set corresgondlng to a set of frequencies used in a

[08K32]i cul atlteaghdhis giffesencs|in reseivied pawgelevel fopomatsimete station
cof é)?rlgudtdet]:)rtﬁqut%&c 1yerﬁ%|té 9[&@31{ RMhor ?nttetItfonglsan%Sn%it %gpfotr %elf‘f‘lpianning,
it does not compromise the operation of the present method and apparatus.

[00133] 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

at similar power levels, or the base station 110, 111, 114 transmits both signals at a



stations 123 - 127 shown in the table 1005 of Figure
12. It wll be appreciated that other portions of
wWa 29be36B80D5, which are not shown, will show freQUESHY8/076312
all ocation sets f2, f3 etc. assigned to other renote
stations 123 - 127. The fouflth row of datashows no
val ues but repeated dots indicating that there are
fixelMowee §8ich IThivadutesn @t besilavratEbyaethef EiEredceddd abledf and
the data in table 1001 . Phase Shift [00125] The
byasksensed aplsase of the nmodul ation for the two signals
smtt e 0 1
[Ogiﬁﬂdent @@ IQy]iatbna 22) ngﬁslé{revge{atgl%] g ltzjsb#%? ]récgeé\?gé/ uffsb 91?1 pase
stdtiom lslarmgmmahumig {ubstaiiGy, difforcadpowerdovdlg oprdasceli lmgectlon it

ret one TSC, the net rk phase shift the .
cag - 45BoRR 1y i1 S & 10 51 LG gde@ﬁ%ﬁ@von( E%" receives
twg)o na[seffr&h%a% QAN W e li‘hé’ &%e[ﬁ)twetr (Pevtehgs 6%‘81%2 iR mgnalybemg

CH renpte station(s). possi bl e the network
a cymntadolslgntiemtmdt:&l fer/enmytedstatucm BOB exhds hecetticplhasel being an

shift, .th rov ceive erfo e. For
g ey TR ot Gl Rl T B R i pr @ remote
stdthyavi 130 —a 8ot ﬂe@éi{f@rslgﬁaE%nf §1nﬁMP pYWEF &V@Bqls dhiRestid¥n as
degrees apart, three users 6 %r ees art. The phase
beitrg et of thishexabe: | EmobidRF@tgn ﬂ2->?r fsoU DAIE% @emulltjcame in this
eqree t at ed .abov
ool oo RRRbo0ue A5 ARt SEN Pind st By Ml siiEA
[op13sent nsittilafly aindarappasca by SndpectagSiogRecan @Ibﬂ‘mﬂ@m(above)
TSC and uses its own TSC and the DARP feature to
that rgmgignstationr F3dcregeives, twoougeéy shrrog the wime ¢hgpest egd %ARPg the

r
oIRGB B SRS Al ERTAS: fBior) P AR pf e o
sigrays idéal winted sﬁg’t&ﬂ;ef(ﬁhltehtomj stayiop/ 24f exid tilie iothee hggmaklis the
i mpul se r han this wil]_ al so provide

|
%m@aﬁg&c ed %31%9 Y "SRR Staﬂenfl?%st and
[06£56Nd rﬂ@f&th%; Aluens tﬁe%ovée& g@ Bbid 9nesh Jlﬁ%edsmon of

channel (i.e. sane tine slot on the sane channel
Tébleg wdwoy) thegognal Jabley gre efnenlpbd-grdeecdt Hanas ibic tse@dthaioremote

th tati 123, ., 124 di ff t
s g € R Gl h rud B9 b Ssbeiina R ry oSSR g and
anl ﬁ}ﬁ;vdmli1%&ép rha%%% W0 dihalcBsnnichend Yihikl goRbSIcdéls Rlso, remote

degrees phase shift to each other, thus further
statiodulSigeeinesehora teackiMpisnibase statiensil fhallld twiesignslsphasented

ool abee st RV nB R BB bl ARG o

one of the two signals, the



signal s being separated by 90 degrees phase. The

nmodul at or 928 thus introduces a phase difference
wheaneszse he signals for the two renpte stati oPGI/LERN8/076312

124. [00128] In the case of several renpte stations

123, 124 sharing the same ci#annel, nultiple sets of |

and Q sanples can be generated with different offsets.

RO\J,:Jr BxsEDl Remcﬁte nNeas: | |SRambtdl Cdarﬁiemwnnrfkmrsca thmg d| signal
1 t he channgl, the .

i g Beid s Hab 08 JRRTY S br ot diSais| oo

d g ansextingn ec?z/@lg egvigs| wihish théeuesecpnd anfl t hi|rrpwer

s| aRakigndi e'trﬂatdlg\hﬁl tR@nfol%e aF@ﬁ;@ f the firsp sidgmakiorqnd

1theresultifg | g)s e preséent al| thrnee
s{ gnal s. r exa 2 ”HEEG dc’a?'n O sanpl es| coul| 9"

2repregent [ hexaedt 01r14su|m abe t hE s8hr ¢e 5i g(Taics3| -4308h2 Santed
; ' ARkl Sy = R

3npans' &t the'thse st'atilon 620, 920 {or3i n{PoRIA7AGMg Wanted

4 phasei1di fferem:e betiween cemnt enpse apeosls HiSgrEleydBisI| ingrferer
e et OG-0 et

Stor differ ati ons ) leans ¢an
6 DE prayl de ef14\Waly' S .125°0r S 1@2’?Bm interferer

s nnalc ca

be génerated in
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to 127. Table 2[00131] Th#&ableds 3 and 4 of Table 2,

i ned a bold recta e oth . renmpte sta 0
10855 1.na  Elfofhragih FBHTE AR s g e EbE P Bty sied and
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signal from base station 114 but al I ocated different

aboyaiand ﬁ@owrequég@r@s 82&5@@ éﬂ-d Thesd léspult be\/eary of a base station

llﬁ rﬂf a}r1|4¥>far s t@m% 'p $0 show t he sanme channel
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[08138]i ons Aé’&)rdlﬁg [ h@othmgw oFitlgNpdeSerlt uthddhands@ipRratus it is
base station 110. It can be seen that in each case the

pasgiftst for atbass atiarps10,1137, | & paidtyie el Vet fveo srmatp stations
142Nt 84l u§fngn[’ﬁ1<l: Same channel, such that a first remote station 123 — 127 has a

DARP-enabled receiver and a second remote station 123 - 127 does not have a
DARP-enabled receiver. The amplitudes of signals received by the two remote
stations 124 — 127 are arranged to be different by an amount which is within a range
of values, in one example it may be between 8dB and 10dB, and also arranged such
that the amplitude of the signal intended for the DARP-enabled remote station is
lower than the amplitude of the signal intended for the non-DARP-enabled remote
station 124 — 127.

[00139] A MUROS or non-MUROS mobile may treat its unwanted signal as
interference. However, for MUROS, both signals may be treated as wanted signals in

a cell. An advantage with MUROS enabled networks (e.g., BS and BSC) is that the
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stations 125, 127. The highlighted rows 3 and 4 of
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enn This is achievable if the_signal .ar bo .
DRRE Gbieet figggher eansliapl 1p At thy Bey- 9.4“%1 49123 110 b s
whAROHI A R&Ye&) @?gt%gtngplﬁgﬁé}ech@rpﬂl% RB&ndSidhal (1{:1’ Bﬁe Q%[mple at least

signal) the power levels of the two transmtte

8d8} bightrstham eéhesygbatdasignal. IThetleRE aapatheombie 12h eh27e1ac¢1ves its

seb LY ha Y 1 aner BunBeiainglRy i Ty ol B Bu et it

is @dclowet fRh) 10dBYe Hdned $iohé edarpeeths a@rﬁﬂltﬂdﬁaltlércahfbe 0dB to
either the base station 110, 111, 114 is arranged t

iltOﬁanf,)ﬁﬁARlﬁEAR/%cwa@hat@Oﬁt statiqris|138 - pBwes arl %d%ltcslodﬁ higher
51%{21? t??‘ ﬁhﬁ#’fﬂ “;ll“h r Lt ﬁer &%‘i’ﬁ&ﬁp b@&ﬁlé' IRRLS it is
power eve 'S SI |on can e

prefekdbéd foatﬂeaJIBSM 16 urltlhe[4 f(ﬁtfrzﬁfsﬁﬂtctﬁe two Tighhle sa tlamdadhyMS 123 —
reference Table 3. [00134] Wile Table 2 shows renpte
lytrgfqlwsltslwtedlggnql éb(é\fevlfsrﬁgn@]élw Badte (In one example, it 1s at least

6dB above its sensitivity limit). So if one MS 123 — 127 has more path loss, the BS
110, 111, 114 transmits that MS's signal at an amplitude appropriate to achieve this.
This sets the absolute amplitude. The difference from the other signal then determines
the absolute amplitude of that other signal.

[00141] Figure 13 of the accompanying drawings shows an example receiver
architecture for a remote station 123 — 127 of the present method and apparatus
having the DARP feature. In one example, the receiver is adapted to use either the
single antenna interference cancellation (SAIC) equalizer 1105, or the maximum

likelihood sequence estimator (MLSE) equalizer 1106. Other equalizers implementing



station 114 signals having substantially different

power |evels, on closer inspection it can be seen
WO baw/03@89 shown by rows 3 and 5 of Table 2, reP@I/ES2008/076312
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channe?rl%%%i\:/necgﬁl 8nhe arneglm? §l%t %M][ ?W(p e 0%? {‘gnsol m§t E 157 2Th

re-or re can e seen

nedwailki AMosatdLifRAMt kekhigaruéeesiotc twe rorine st tse 125 and 127.
station 114 two signals, a wanted and an _unwante
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ent ase stations two signals, a wante
TS redualnto Bn RantoedststiqpnElS, is lagigmeg tidieing acgcaban T8IC @fitdwhereas

lﬁelér%géa Emnﬂlbggsvezl%%@fgaﬁggs%’égoghggﬁg i aﬁﬁi ¥ owin
re&ﬁ{f@ﬁg otaﬁlsmgﬁaqgsﬁmgy 81 Ks Welde ﬁghr@) {3eMnsy $hiMhe signal

he apparattus descri bed above and shown in figures 8A,
m&ldedlﬁoix thg othanenddte satibal 188, Par shown dybktted dinag inothe figure).

o TRPER R e o S e B e

urdRRAdAide] it Is possible for a base station 110, 111,
114 to maintain a call with two renote stations 123 -
[0943]1usi ngAt Hescalerk aledvgn aedording éh therppeseat ficthod andrapparatus a

511'2%9 Bé r&ta:h%ﬁ 1101f171 l?f %@ﬁgﬁ&g&;ﬁp It gtgd ge%?ﬁ%ggg{éalgﬁhg ngnals for

con renote’'s 0€S ho
iR 6@ I%ﬂlof.ﬁﬁﬁﬁidh@ r123 The 7aegplettivithg sact sighddm@hsmitted on the

sa;neecc?llax&q a?n% ea@ﬁ s}gvr\lgl lrlavmg a different training sequence. The first remote
station 123 — 127 having DARP capability is able to use the training sequences to
distinguish the first signal from the second signal and to demodulate and use the first
signal, when the amplitudes of the first and second signals are substantially within,
say, 10dB of each other.

[00144] In summary, FIG. 14 shows that the network assigns the same physical
resources to two mobile stations, but allocates different training sequences to them.
Each mobile will receive its own signal (shown as a solid line in figure 14) and that

intended for the other co-TCH user (shown as a dotted line in figure 14). On the

downlink, each mobile station will consider the signal intended for the other mobile
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[00146] In theory, it would be possible for a BS to identify MUROS-capability
in an MS based on the International Mobile Equipment Identity (IMEI) of the MS.
The BS can establish the MS’s IMEI by requesting it directly from the MS. The IMEI
is unique to the MS and can be used to reference a database located anywhere in the
network, thereby identifying the model of mobile phone to which the MS belongs,
and additionally its capabilities such as DARP and MUROS. If the phone is DARP or
MUROS capable, it will be considered by the BS as a candidate for sharing a slot with
another suitable MS. However, while using the IMEI is theoretically possible, DARP

or MUROS capability alone is not a sufficient criterion for determining whether a



signal for non-DARP/DARP in favour of the non- DARP
mobile. Also, it is preferable for the BS 110, 111,

W@ 209086389 ansnmit the two signals so that each RE/LUIB08/076312
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e sys en1conpr|ses a e station transcé&iver
caluhsneatle in (OBES)ipn a¢ sdaseTlEt distioguidikl, tharthcovary rbantfeom the
s tions, bile stations 125 and 127. The network can
V@ﬁesﬁpgpthe base station transceiver subsystem

[oéiik] the BABFAMHIEDIHAMBALY 1R IHEmEMBR ahd bl tho

to the two rennte stations 125 an . The network
Bia|Hrwe dtrelsbaity f(BEEhts mleasumm gOdweq Lpemu@:aers ondi¢aeingwbility of the
te.stati.ons 1 127. atio 2 nd.
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slot with tine slot index nunber, TS, equa
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on recei ve
BBMths igfpaddr tRSiisiMy dths OS €& tdjdve sntérfiertie. fTIGUBEP is reported as

patrto(gfe;nh“eeilhg\ln;cteg ntleggurgrin%&arleport.” Once the burst has been sent, if the BEP
of the MS falls below a given threshold, in the following report, the MS is considered
to be unsuitable for MUROS operations. In simulations, a BEP of at least 25 has been
shown to be an advantageous choice of threshold. It is of note that the BEP is derived
by sending a burst over the channel and measuring the number of errors occurring in
the burst at the MS. However, the BEP on its own may not be an accurate enough
measure of the qualities of the MS and the channel, particularly if there is a dramatic

variation of error frequency across the burst. It may therefore be preferable to base

the MUROS operation decision on the mean BEP taking account of the co-variance of
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different training sequence. On the uplink each mobile station 123 — 127 of the
present method and apparatus may use a different training sequence. The network

may use a joint detection method to separate two users on the uplink.

Speech codec and distance to new user

[00152] To reduce the interference to other cells, the BS 110, 111, 114 controls
its downlink power relative to the remote or mobile station’s distance from it. When
the MS 123 — 127 is close to the BS 110, 111, 114, the RF power level transmitted by
the BS 110, 111, 114 to the MS 123 — 127 on the downlink may be lower than to
remote stations 123 — 127 that are further away from the BS 110, 111, 114. The power
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lish the M5 s I MEI by requesting it directly from
the M5. The IMElI is unique to the M5 and can be used
to reference a database | ocated anywhere in the
network, thereby i démilarh)istagcestfer Wsefe| of nobil e phone

i ch s,..and. addi ti onal I.

b0 ARt @ Wi R kT bl Bl isnoe ws o

cubRARPexastinldIRES Tapakiverk tiay Widnltifyd ehet@iTat dﬁi@@l OrCH keARBCN
as _a candidate for sharing a slot w th another

ang F)A198 ystingiaseieho 18R the samg pﬁdl uKleat| spymlar distance and needs

r

rohBRRER SR o ERET) Rt O AN AR bl P20 he

netyparkt ey ltlan MSignathissT@Hetoathd vk sdeotwith & llif&romthESC MBm the
Inoperatlon he BS will build up a Iist of Mss

Xk el Qf hohGBet ed to that BS which are DARP or MJROS
capable. The identification of Mss able to share a
particul ar sl ot considers other criteria. [00147]

Firstly, the interfSaletionof 8pechiGodeability of the M5

0pEsd 2 2Rl SRR thacior Il BIGEHE or Lke capabie

Ry ROGRY [dSpdrdiath dPwhichQpadct cob& NRséP ThE, RSetwork (NW
msm tabl e avai | ag%e sharcedﬁsl otC ESleeSstep 1620 oWor NW)

may ook s terifarief angl pssigasyifferent idowalisl pewet levslpeoprding fie the

dlptgl’?cfel tBEﬁll te\:l\gtat;fonofﬁer %? Qrgddﬂgtc%% Zlfse d§$ S, St GR %%9 g%tter if

ure erm ni
the mte&fcfrle rfmﬂ@ @o¥chhael uedts Gapadit lof tsymi®dr dstalde tosthté BSSery] 111,

11%. T(ljllissig Od\{lg rt%)/ the performance limitation of CCI rejection. If one signal is too
strong compared to the other, the weaker signal may not be detected due to the
interference. Therefore, the network may consider the distance from the BS 110, 111,
114 to new users when assigning co-channels and co-timeslots. The following are

procedures which the network may execute to minimize the interference to other cells:



burst'. This is a short radio burst in which a signa
desired to be received by the M5 has a known

WO pioeosesence pattern superinposed on it. The RPCHUS008/¢76312
burst contains a basic speech signal with a
superinposed CCl signal at ¥bntrolled power |evels.
When sending the discovery burst, a different training
seguRetytdphin@ t0achiORI wigr disedity afid take flphdvastape 6NDITY
in operation is sent. This distinguishes the discovery
Oh%ﬁt fr 0%1‘696‘0@1@ u@ly V&l CRahARA - w[1t90]a48bT!xn Cf@lscontmuous
particul ar inplenentation of the present netho

trapmasssny sodh lhdi ts the murde Phaihd allodayed( BER)burg can be quiet for

d G h f. t bi.l,i f th
T ERRHGT S o e PR S i B bERel ot il Y ndLe\sEgon
1n"1‘1$e @Busa:s%m bRl @Mce thObwerhI$ p&e&Llctdl of B MRSy REr doshitk UL
report back to the BS. In the GERAN standards, the BEP

andPk dipnes g tietdripignedie ofldriean lp)e.@dqcem This has 51gn1ﬁcant effect, as
flgl‘f’p%g nlglcpogh}w% FoR! oc}b Bab&% 'Il%fet rztg%/tu C ca2115% %Qecjd in

pondlng to a I h o

chaSmotﬂa@s Wegheschihe tB&Ehovtz b@le@ﬂt gaitgtedt he abi | i ty of
he M5 to reject interference. The BEP is reported as

[09135&1 of ahherenaheder bansastfeMRRQSsobe achigyed evhanefrequency

f I
T A
thenarmuhﬂehseesbrm@pém)dwfstunet hbﬂheMUR[OS\/plﬂfﬁ m;pfsr at inDgx. Afthough
th%ﬁgléldi@ta' ttéa odiss r@o%sgéa%%c% L‘%eq?ﬁ%:e%% aofs the ?\?QRZ?% Rm?g&ete%sgrg get
tht hﬁﬁeﬁthﬁorﬁ%ch ST F¥e %1?)‘6?1%@1{‘ di R BotAWrstin YR, th&llocated

channel and neasuring t mber of errors occurring
repqur¢dsearpwastedafl o ttile S, admm@ee@f thisheotBERIlyrhalpfs] Blix period,

ma ot. be an accurate enough asure of ualities
oo IS Rt B ey DHER s TIRLT S ot NERE ppiging with
ca@h QY Id ?né’rﬁfchl@s‘i bRARVEly RAhObadis. e AIRAGHRSSuk N Bser diversity
bur st . therefore be preferable to base the

MJMB%P%MP@WUG@C@@ duens thiy aorﬂhaémhtsahatt bath mgired MUROS
us% S a%'rH % tlpaﬁso glc}le%gésgﬂg gﬁ)% Bllﬁfyhe lavil %15 G%MSE%% Iﬁlﬁ:gTCH.

uattesa as

B@feﬁsseﬁtcludra inbeasigpahé ﬁeherrﬁﬁlcsecﬁd@ewl tchits Bid h&Ghd g the
AI ternatively, the decision could be based on the
a‘ﬁﬁfpﬁﬁ@t}éw returned to the BS by the M5 for one

[Om perip gxefngpelé%mch a Ibei iﬁuﬁra\f&i: SW%Wld%n ified

each va corresponds to an esti nunber
8 MWRORr @itlsrsi usirgy fulinaer spa:éc}bua)ciﬁcs AsBeC3GRH, TS U5W8yho use

S st AR 5 BB P SR Yhgon
callBg RitBECr ah fat& the same timeslot, say TS3, but use four different
frequencies, ARFCN f1, 2, {3 and f4. Callers T, U, V, W are frequency hopping. In
addition, callers T, U, V, W are on the same timeslot TS3 and use frequencies f1, 2,
f3 and f4 (MA list). Suppose they are given HSN=0, and MAIO 0, 1, 2 and 3
respectively. This will let A, B, C, D pair with T, U, V, W in a cyclic form as shown
in the table below.



(BER) of the received signal. The higher the error
rate, the higher RxQual. Sinulations have shown an

woQuabe3sd 2 or | ower to be an advant ageous cheCTES2N8/076312

threshold for MJRCS operation. [00150] Alternatively,

the paraneter RxLev may equHll |y be used as a sel ection
criteria. RXLEV indicates the average signal strength
recei ved FramdBm Thds woul @ al S0 be reporsed 1o téhe BS 10

11

after thefidi scovewy Buwsnlv AMURAEBVAGT AV [Adast/TLOQRBM/NY AU
has been #hown t oB/De BAUIVBAY agféoudU WA | BWoavY i 80 aB/T B/W BNV
criteria fSor MJRGBVpai/Wi BF hawe dieen/WeSTr iddydCM tC/U C/T C/W
[oopsg)d be @ ai n t DMh&/¢kPIU eATpér&oh/Mt it idhy DOV hietv  D/U- DIT

criteria could be used instead or in conbination with
those identified above. Joint Detection on the Uplink

[0DPsH}S1] The Mo%é%bnﬁﬁérh%nﬁﬂg PP FERT USs 8! SMBIowaRSly it
the DARP capability of the handset to avoid the need

wérdys. Hénaevee itwbokldtrot beapipotet ta thhepamodat atringameet hodorkacven

bt W9t ot eas e Pt T R bt R tPachib g B put al of

8 G bR MRGhen2$ HoPHIRE Bh tHE es1e NMIAEIsE N gy tiefedifferent HSNs (in
resources are assngned to two different nobil es, but

the gbgverrapmpls Q to Neafl yADa pevidedrtenusers aranasl ARFENnCe.
On the uplink each nobile station 123 - 127 of the
present method and apparatus nay use a different
traini ng sequence. The DefaWwaaksferay use a j oi nt
det ecti on rre}_lhod to separ%te two users on the uplink,

081 ch cobciioshaegiosk prvsehe draffaschpnge! {%ib‘zqmgr&sed In one
exril%%ﬂic @il R RS Frﬁﬁ%ﬁ@#%d o8 AL %o?l@k{dé [tfl‘ niRot Mchanges

114 controls its downl i nk power tlve t
madnat theoemoehitdtensstidet 123 B27dTht anceork raﬂmatdzs a VhHntotahecond

M5 123 7 | ose, to, the B 0, 111, 114,
roRGie B ER -t |G elstiy Che D8 TR0t pitiph 428 1 aith
a Wkl TSA 276r0fk ahipee, Aol AINknd iy HRehah@WREN téd) 4n9 additional

renpte stations 123 °- 127 that are further away rom

set\h@e(BSeqmoed wﬂllbe paired Witk thyoswestingvECH (s drat uSh@re) using similar

co- channel |l arge enou er .who
ey (Rl PRl S Rr 97 4P LIS skl g erwork
fiddsn@&t ekistiddQyice 201l kD thavieetfber saiecutiov almdfots Reth similar
power, but this can be inproved if the network

pavsisetsemenhie the sddifieral @W@é@ﬁ@rﬁﬁ@lonuls?érsmﬂr dinthetgds no such

%gﬁ ?(1)1 (?1 %@%Ah? e 8 }% pecoé@r%t{re Vi n g ?I stanc e a n%% {na{r%g%/ ghen

tht hetwadokvadsignls tlﬁmﬂ\ﬁf tlfmeﬁdedo f[thetwh@ta 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.

Assign a Remote station 123 — 127 more than one TSC

[00161] If considering data services which use more than one timeslot, all
(when it is even) or all but one (when it is odd) of the timeslots may be paired. Thus,
improved capacity may be achieved by giving the MS 123 — 127 more than one TSCs.
By using multiple TSCs, the remote station 123 — 127 may, in one example, combine

its paired timeslots into one timeslot so that the actual RF resource allocation may be



new user 123 - 127. This can be done through the
timng advance (TA) paraneter of each user 123 - 127.
WEH/08:89 ' s 123 - 127 RACH provides this infoP@DUS1968/076312
BS 110, 111, 114. Simlar D stances for Users [00153]
Anot her novel feature is todlpick a new user with a
simlar distance as a current/existing user. The
culd @tywm[fk Faryex @Y, ifbry41bh eiatartaixfsfe@ aupposethaf thetMs ARERIN has
of an existin who is . in the sane cel

bl’éﬁ&i Ba¢ ?3%1 Bd pugd By ﬂrsifﬁhgfe%ff &3 saeds4rin e anph eUsiagéhe present
r | ti 0 I gRO
mPRYE! PLE Bh R habRE, AR SCu P S SUET BANE B pave o
difforenh &S @ psary (FS€T . ViitichBa add BRengnbe FSCniittainort Higl, emd &3 ang B4
user of the TCH. _Sel ection of_ Speech Codec [00154

Deninstniied 681 TS o t@% PR By é‘jaﬁchileoﬁre&%o“é 4DL-

aSQ HORIPLEs TR B'tkrﬁes‘%tk o Yi@hym# Gf&ﬁngdrﬁ‘tg REr M S The SAIC
eech ‘codec is used. Thus, the network (NW may use

retehvesr oni depia Baln@hdaB§| gith diSG 0 rapdt B3 @!MhlB‘h kvifhoWBC 1. Pipeline

| evel s acco t i st anc r eno st ati.on
praSsing o Feoning The' QB BadTobn s Puraybeegulyy i
conbedtiBansdoydiickess | nds co- channel users who are of
simlar distance to the BS 110, 111, 114. This is due
to the perfornance [imtation of CCI rejection. If one
signal is too strong(poqgareqhgolnhe ot her, the weaker
signal may not be de he interference.
[00he21ef or eCorhbiginpednsaisk’ MByneaRbiceef tihfitotd ngily dabe the 6ver the
the BS 110, 111, 114 to new users _ when assigning
aip SOTRAnHicatio Fax et sy Gnerey THEY 8lsPolkpasgacgigonal time for
SCQI%IR&? gﬁ'c[/g m\gﬁf‘[&tjﬂlé &%&%%\6@ Ec—l:(l s%g?%&@ﬁﬁhf’o t15ﬂ %ﬂg for both
the nter erence t o other ce equency hoppl
scadig esle and ﬁdélglﬂb()tejeﬂa; tBheanarctsake ﬁlﬂhd:r faatumstcmghe tnétw[b'fk side.
00155] Voice, calls can be transm é DTx
ThepwarPaBIgke fheaddHionsl %ﬁl)%n%afeo oot RREAIAS (c0-TS)

bakffbn HHedi@hh QG RN FEH LY ek AR th D cRHikEhaf Qle thB Q"CH whose

duration of no speech (while onhe is listening).
ushsriet atta omilbhdistangee Thesven e TGk tmoughetiroimig| TA) sé@cmlxen Each

t I f, th [ [
w%ﬁsgggﬂggﬁwgﬁﬁ%ﬁg %agﬁggwﬁigthELHﬁérengesfgvg?%efg
can be reduced. This has significant effect, as

normal |y people do have 40% of tine Ilstenlng The DTx
feature can be Ghkanges in nohywenk treffiiassignmsht t o achi eve

[ohi@j]know ”Pl?e aeoov afid Iﬁéa% Gt‘lgat 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,
as this is related with the frequency reuse pattern in the local area. One advantage of
this feature is that it uses mainly software changes on network side. e.g., BS and BSC.

Changes on network traffic channel assignment may increase the capacity.



[00156] There is an extra benefit for MJRCS to be

achi eved when frequency hopping is used to establish
wa@g@p/oshizger sity. When two MURCS users pair togeCteg2008/076312

there could be sone period of tinme both MJRCS paired

users are in DIx. Although 4his is a benefit to other

cells as stated above, neither of the MJROCS paired

users get t hecdenghéltopkfaoioh gatidtptbies and@ita t hi s
ason, when both are in DIx, the allocated resources

(08F &4t irihep IS CIRRLS AERADE a@ée ofirgth(Ce-TSdd der-rlaanmgl and
] JEQJMJI) gf%eﬂ?ség ?(?r VOIS a‘fl’g“sls f1 o5 TEGOED EMls*H%Pn‘ﬂ% @Qm{: %CH to
“%ake place so group users are

inpacte aipheity-dytaantcc Ehisyfeamreemyyoef appiied baSGMSKHmbéulated data

seBERaTbA> Caldo f S ABeS I SPSabi 1 by that both

pai red MJROS users are in DTx. It also increases the
probability of having one GVWSK on the TCH. Benefits

i ncl ude i ncr easi ng tﬂ@&w&iof speech calls and
| ] ft 15
083101 o ofhis deHTETLE b APIDGa P Fobe Phcacnerli fou e an data
calW\o d@iidvef ihedadd Me)ﬁéaﬁycabvb%ﬁesm B0d4th khandrad ﬁayS @sgﬁﬁed and

codecs, A B, C T, U V, W who use simlar
tremsmetted THhg amg wnegot @ithDven trabng, @ﬁqlfene@ubwdym each of the
corre o%ﬁglrgeblfrgt? ddf' teyoa?%ggs%%%et% tﬁ)stg‘e ft%rg?t 1:?0?%76“ "al“rI]]tls rneans that 4-

tuﬁésﬂkﬁuﬁﬁiﬂhﬁﬁ mARRCNdhted foZa 2-Gnanidt Hdwniualt, lvetich ?aveypower and
W are frequency hopping. In addition, cal l ers T, UV,

tingg 4Pt thenracRes drkanginge Epmt 4-Hamsloiy t Selimesefs cirgsether emote

R e e

ofBor HO. D pair with T, U V, Win a cycllc formas shown
e | e bel ow. Fr 567 .10 1
[091(161]A/ T ATR APORIES 9T SIS AR SRS v ARG 1 Gless
coﬁ‘ﬁ%n%ﬁa—n %%I@Iﬁén% W& Is BrYY By BAUTH T %{Wn%/ cVa dsEge}{ded
agoaT a T OdWCOV dudT dWwWJ[00158]
DpilamiD/NMAD mod¥ tuley mapbe rBayedd/TthiDheay thatDhgreDire tmore ch01ces

ok ek 6 GO O (PR DS 7 {hestigun Bl uces o

mB@mlA§ithedumBert 6f Gead bsbiiteateq@dstsaMB R Foasdst thaQdakgcity and
even better if nore randommess of pairing is

throwghpid fewd themratworkappinfeofadew elach usgr gt usgllssgpsources 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.

Dual Carrier
[00167] The present method and apparatus may be used with dual carrier in

addition, to improve performance. For improving data rate, there is a 3GPP



8 users on frequency hopping on the four MA list, and
give themdifferent HSNs (in the above exanple 0 to 3)
W@ r@oNBd3es, provided two users are each ARFCN. PCEUS2008/076312
Transfer [00160] The first nethod pairs the traffic
channel (TCH) being used. 143 one exanple, this feature
is inplemented on the network side, with m nor or no
spebifioges WhidE allocdtdveduat omtierssiréh ivatticts MR (okA3E or 2ehfote Fhgion)
network allocates a TCH to a second renpote station 123
can gep twpHARFCHIs aﬂlméléwovﬂy us e_or@fgr tQ inpicgse thengta rafe-al by the
[
roRt S Wl bR ERR Ao feleyh b SRRy, SRR, Mlchsific
the egtedrisdestdve be palred mnth the exi sting TCH(s) that
Is (are) using simlar power. For exanple, if the
additional service is a 4DIU data call, then the
network finds four existypgmgice call users that use
four consecutive tineslots wth simlar power
[00E6f)i r enehlite prseiemathaidt arghappangws rie ot engoatment H28xisting

DARE crprlt o PRty S it R b S T ta RETGHL e co-
chhh&n ("ﬂ’{beAlﬂ@’wa tiat &S Sdh%l%/ b %sé)ob&{d Ed)-lﬁ%%‘éslayft S(thteotlﬁlgﬁotnﬁl\éft is
data call which needs TCH. The new data call al so

aliggdys i VP flerserve aldgitionlah uggdsjang dhiOVlﬂﬁ @X | servkeep dwe pssigning

a ti one bro cl ose r
dlff(a)renf 'E‘?%‘s %dtlh d er%ng Vr\%rpotg £ attlﬂe I enD 70\7\?% I,(])rel ance%zSﬁIC
rediv@ady., L@uaﬂ@rﬂirh% dSATESInat eeSASS) dNisgpoREbRLte aSt@hodafe a third
123 - 127 more than one TSC 00161] If considering

oryich fewithy jus@scipisecon dseesamsfr ARERAN 2t émteiS]ﬁ’és(P’éﬁ fea&}rp used to
1&@%%”04&01 1set\6e£§)e ]ﬁﬁltlg €. T@@ {?%fe QW:I@H éfstvs’dquerggemces

o S may ai red. Thus, |nprove capaci t
sharythbgaac Hi@V,etebyw@ IS Cagrd ed MB thied uscrkRdrvines ahdrh a]me same

e TS ) si ng ltiple T the renpte statiagn
TGhgther § rf@f%%ﬁ’ SR o 'JéB?atﬁ‘E)tlh%E Tbriordertoe i obsed to take

advhiBSd Ot s (R QreABLGERMBS L ObcARalch@ the actual RF
resource allocation may becut by half. For exanpl e,

[00 56914 DUs et A o s PARP eapphlosecetiveatfort theltiMBesunm @rstdlgt of the

has, bu LS B2 . B3, an 4 in TSI, TS2, TS3 and
PfF%’?“&é%eﬁ ‘f%‘h‘{a PR Wfé%bt? SN BB HEGUCISES AHg U iéetwo
reBD& GRRchsMBridSthe Sde dhaghdl. VOhdr&ct&Rtid df B RaAMBgequences
different TSC, say TSC. The, Bl and B2 nay be

thetr ares rAvelueigdoparcTgpto- -eqnictlepion a el Bossespristation arfrithesed cross-

L08R PR eI BRY ol BB P e

fubeticst per@Mﬁfs WBH witli .godt ecr&Aldorrelation. 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.

[00170] 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
condition never achieved in practice), then the cross-correlation between the training
sequences is nil and the cross-correlation ratio for the two training sequences is zero.
[00171] By contrast, if two training sequences are perfectly correlated (which is the

worst condition for co-channel operation and for DARP operation), then the cross-



recei ver can decode Bl and B2 with TSCO and B3 and B4

with TSC . Pipeline processing of decoding the four
wWherdn3sdsmy make this feature work seamnl essly RET/ES2008/076312

conventi onal approaches. Conbining Tinmeslots [00162]

Conbi ni ng one user's even rdfber of tineslots may

hal ve the over the air (OTA) allocation, saving

cob@ldtidh beBn@n e sdfukticedlis hakingiesd adtdihkiconalatibh M@id ok the two
scanni ng and/ or, mpni toring of nei ghbor cells and
trafigg seAUCRES iR A CLqs¥ak '@ 0M8r bot h serving cel | and

iahber . . L .f.eat .
OB R SSELB, IR BORRIR LD SNSRI i
Tebds it gordsingofsh ases arNBIURO® chil mBaldt dt digdoscs The beistieh cight

on. the di stapce of t new users. Initially the .
rHRNGSPRUIHESS f}g EXISHRE WhHEems l@e@;lgeg& i1h Segtion Se2.3qof 4gchnical

spatisbARRE dodithént CaapPeTIONS 6 N OMgly t(i()”ﬁ3]?(%)-ré1t?fﬁgegg&hnical

user. Each user's RACH provides this info'to
Spktdicatidn ,3rd 1dencCismg Bartnanshmet Rwojekt; t Tethhicel apsiigoatemt Group

0 he ab | .that if,twy. co-ch | :

GRPREck Ao BRr R A n il g bt Bt RO the radio

patrﬁfg\(ke&ageowt dsublifiedBey amd 31 eG@ﬁéa@t[onmpuMﬂ@s}ﬁwayrojeﬁmGpp)
e

BS, there will be a point that one of themw
stangiardsteting Meanir@fiomCH t hat has a better match of the

r vel . This should nqgt,be a prohlem. as the
108815 Gy e o I e SlepLifty BIRE, EipRachBeg s for
frétjubh®r ehinnARFEN fand pdited SaMEnd Wedlr@te apisi Nidel ir4, MBYa bit

be heIPf ul, such as optim zing selection of the new
restietiyGlopEcdyseey, Plagnipgi I hpifaray the QEEsqRitINIqn, aPplicatoR Hoptifics
th GHRGRBL b ﬁeév”se‘ié“é‘)f |G/ %F@f%nc Snpdvant aof it BliSting
eature®is that it uses mainly software changes on
traighgoeguciceke defirgd, inBBe &R BRGpctifieati@s dhe metwaatk are sets of
traffi c channel assignnment i ncrease the

may.
OTERBARA t RIS CRAMTESS dpet R BHTngSepBTRCY 611 beangd dar lpeacy
reh&%&%_%%ﬂon%%ﬁﬂ@fhe' A5 QY 8B RYudRTRAS befisES gor new remote

( (co-channel and co-timeslot) nmay be used for
statwins eapld of cascutmilthiageWwdeatamt a cal |s on the sane TCH

' ve capacity-data rate. Thi,s feature e
o Brdi ™R B & neR R S Ga e s, vk o otafTo Y o Fagtageous
corRliof MHopdeits hakiftg tBEPKuitéL Y& usti iBSGEMVG ipiRthch@H3B D) the

This feature may be applied to reuse of co-channel
preseot TeHpodommdgapparatus. The new sequences have been specifically chosen to

pair with existing sequences shown in Table 4. The new sequences are listed in Tables
5 and 6 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 4 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.

[00175] Therefore, in one example, applying the present method and apparatus to a
GSM system, a base station 110, 111, 114 transmits both a first signal having a first
training sequence and a second signal comprising a second training sequence which is
a new training sequence complementary to the first training sequence. For example,

the base station 110, 111, 114 transmits a first signal having a first training sequence
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DRlevay ;%%mty 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).

[00178] As stated above, table 4 shows the set of eight existing training sequences
used for the GSM system. The training sequences are labeled TSCO to TSC7. Each
training sequence has 26 bits (bit 0 to bit 25). In all of these training sequences, the
first five and the last five bits of a training sequence are repeated versions of five bits
elsewhere in the training sequence. For example, the five most significant bits of the

TSCO training sequence (bits 21 to 25) are 00100, and these bits are repeated at bits 5
to 9. The least significant bits of the TSCO training sequence (bits 0 to 4) are 10111,
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TSC 4 00011 0101110010000011 01011 | 23683 | 5C83
TSC 5 01001 1101011000001001 11010 | 54793 | D609
TSC 6 10100 1111101100010100 11111 | 64276 | FB14

TSC7 11101 1110001001011101 11100 | 57949 | E25D

Table 4

[00180] Table 5 shows a preferred set of new training sequences complementary to

those shown in Table 4, for use according to the present method and apparatus. Each
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[00175] Therefore,

n
LIl

to a GSM system a base station 110, 111, 114

transmts both a first signa

[00181]

in Table 6. These training sequences are for use with their corresponding training

A further set of new training sequences having suitable properties is shown

sequences from Table 4 as explained above.

having a first

in

Training Training Sequence

Sequence Code Bit:26............. ... ... 0| DEC HEX
TSC 0’ 01111 1100110101001111 11001 | 52559 | CDA4F
TSC I 01101 1100010111101101 11000 | 50669 | CSED
TSC 2’ 00101 1110110111000101 11101 | 60869 | EDCS
TSC 3° 11110 1101110001011110 11011 | 56414 | DCSE




trai ni ng sequence and a second signal conprising a
second training sequence which is a new training
W3 2wuesse conpl enentary to the first traini ng BEQUSW0$076312
For exanple, the base station 110, 111, 114 transmts
a first signal having a fird&® training
sequencei dentified by a code TSCO (from Table 4) and a
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result of thisilowcross-correlation the performance
of the DARP receiver has been found to be particularly
favorabl e when the first dable$econd traini ng sequences
are used for two signals received sinultaneously by
the DARP receiver. The DARP receiver can better

[00182]i NnGupsRededbwhame! hgediion Yerfariare ¢oobtaticdnBdhs paiithgs are
can better denodulate the first_signal while rejecting

usPRAOSBE S Orgrarc senatie N Bt Eaklfd- SeebAe dfagHag sequcnee
shiBflif TGN B FIde cfldh TunRIsafiatapigigpendi ng upon whi ch
of the two training sequences has been allocated for
the renpte station 123 - 127 to use for comuni cati on.
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ratios of bet WHERE2/ 14 g/ 16 WA corr el [at ed
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transmtted py the renote station 123 - 127, w |

typically have the sane sequence (as is the case for
GSM . Table 7

[00183] Alternatively, adequate performance may be obtained by using any of the
following pairings: Any two training sequences from Table 4; Any two training
sequences from Table 5; Any two training sequences from Table 6; Any two different
training sequences from any of Tables 4 to 6.

[00184] Thus, steps for using the new training sequences are as follows:

[00185] When MUROS mode is enabled for the two users, at least one of them are
MUROS and DARP capable remote station 123 - 127, which has the knowledge of

new training sequences.
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W&f}g’ Q%gHBB\%Ct QHH}eel?i 1%081({:? - of new training
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seh@enf&(% lega,‘é??@mbt‘é sta@iondI SES | I]Z7C0ﬁbl nation with t he
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TSA
[0911%4]30 F}_ﬁi 131 aa%/}’fghaﬁglﬂthﬁ@tlﬁg élgeeﬁ@psﬁé]f%‘ﬁlt]&ﬁ@ present method.
Fcﬂmg{hlésstar@oﬂﬂé ettt 1'5@@, a decision is made in step 1502 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 block
1501 and the steps above are repeated. When the answer is YES and a new connection
is set up. Then in block 1503 a decision is made as to whether there is an unused
channel (i.e. an unused time slot for any channel frequency). If there is an unused
time slot on a used or unused channel frequency, then a new time slot is allocated in
block 1504. The method then moves back to the start block 1501 and the steps above

are repeated.
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to@he $t0BRAk 1§@P§nd§1t3@fé§sﬁl§tfvelé$é cdthe new training
uences are as follows: [00185] When MJROS node is

[0@11% | edht presetemethpdydiselesedgn this @gtenbmoli@ﬂtiqm@ﬁy &e stored as

CoNR R o g SO el AT b8l 262 adidots shituft oy

pr&f@sthM}O g tRABES s iehywheinSEl@clied Theypendy- fiso bk- dfored as
., [-7', However, other conbinations beside using a

exep b rigsteesiigande Wy are Stasghpr | REReWIhChnaTg cxgedied by a
prgge{sscﬁ‘xlﬁqpé BSE 2rhelremotd B NPT %3 —H@?ﬁlom 't a1 &Elence it is

ter to use a tralning sequence

ingtargpddeoene. such as 1-1' and 2-2'. This is due to DARP
iterative p ) e _change of

code. [ 0018%FWHLO] > Al EOITRNYY

[06 £8{E€NARS;tQl HRovAl] tfwfoeﬁ&@%ets %Ptrﬁﬁﬂﬁ%s Hﬁ‘ences QUOMT. + QCOMS,

crosscorrelation is I ng thé additional
hatve dican ngeméiqde&mhﬂeh mass MvIOtls with thenahmb exiisting riyqinipp snggesnces

the e on 123
e eR ot o e citeaR i b8l sBRew Rguss T4pE' 1 nggocoms
coRbpdnad to WabRoe.apet t@nad detfsadbMidaderkRFURNERPEQUES R Future
an
MUROS operation. The pairings are:
[00199] 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.

[00200] There are some duplications of training sequence bits in the two groups.
Both groups perform well when paired with training sequences identified in the
GSM/EDGE specification. As discussed above, when MUROS mode is enabled for
the two users, the working pattern may be selected to be: 0-0°,1-1°...,7-7".

[00201] Table 8 is a Test Configuration Summary of parameters used when
running tests using the new sets of training sequences and the legacy training
sequences . Figures 17 — 18 contain test results, and Figures 19 — 34 are performance

plots.
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unus egighélm‘ag f:%t At ﬂig%irﬁsoquCPd’itiW %?aqm i D%Q{ﬂ?elnce Codes
frequemncy, tiem a new tine stot 1S alfocated 11 prock
[003624. TheCuredntigdaddoadingravihs pbiade krtf theichude sigat trailngad¢quences
501 and the steps above are repeated. [ 00195] en )
deé%%t@&r 135 5%@44‘%6(# §§W@, | tBERGe raiRHLy ATAVSBCSS| #iS W§edt to provide
het ifroRnS |k R Q11§ PRRGE R MiFerchtD
Segnsmgry%%eﬁe&lq%gtp%nssg Eﬁgc 961580[3 |§s N%C gngﬁtﬁg fisers
witheh hlodsaneved. t 0 bl ock 1505. In bl ock 1505 a used tine

108488, 51 s SEbite Prostme Do s RD AR FiR Soksghe il
fof Ra® einide RQUEREY (¥l 11g sBeeRtictedatbaedslithih ehd@We cell. In

connection to share along with an existing connection,
ME/REHvrpat ilenshiong yewr st mifpgyght training sequences is defined. The remote

1
1\
C

q
g

station indicates to the network (via the BS) if it supports the new training sequence
set. The existing signaling messages contain three bits to tell the remote station which
of the eight training sequences to use for the communication link. The signaling
messages are enhanced so that the remote station can also be signaled which of the
two sets of training sequences to use.

[00204] According to the present method and apparatus, a mechanism is
defined for signaling the training sequence set information to the remote station with
no increase in size of the signaling message itself. According to the present method
and apparatus, the remote station signals to the network if it supports a new set of
training sequences via a mechanism such as Classmark 3 signaling. (See step 1710 of
flowchart in figure 36). Once the network knows that MS supports more than one set

of training sequences for a communication channel, then the network can decide



sequence (conplinmentary to the training sequence used
by the current user of the slot) for the new
W@ 0v988d38oNn i s then selected in block 1506. TheCTES19081076312
then noves back to the start block 1501 and the steps
above are repeated. [00197]52The present nethods
di sclosed in this patent application nay be stored as
wkXEGut @birginingsdefjkaictO i demosOfthdet eha6dsesod tigd cdrfimunication
menory. 962 which are executed by processor 960 in_ the

chame] bsingesinhlished Fhegordipg tortheprovant rasthed td anparaies the existing

‘ e inst : ) . ‘
ARl CSEUEOAIRS A0 BELAR S R PSTRP et
10:2205) és stclificiniold@nal the Trairdes stduenta sdtrbrig sed Ll@ndxe tictnote
B G ST AT B e T o P

int fi &ir0i339) PRAGRIGRS  DLLPE OB it TRYE RE&N Channel d
I I e o P it A S Channel type an

TOMA wiffiset. Jbgueaees codlegtaf fCledneinTypreai@SVDMA offset field is as

f@geqification. QCOM corresponds to Table 5 and QCOVB
OB esponds to Table 6. The two new sets of sequences

are proposed to for future MJROS operation. The
Eairings are: [00199] Training sequences identified in
8 M EDGE specification with QCOM/ training
uence taaihi ng sequences identified in the
O@%IEDGESE%%@:?T#QI?SOn with QCOMB training sequences.
0 000200] TheHd arseceHRe duplications of training
Oagqfence bits in the two groups. Both groups perform

TuherSPCHEH WAGCHIGSH HiRCHLSRESEESD) i dentified in
0 § e FSM FPEF ISA AW ABCHI§PETFEE) above, when
nodade

I'S enabl e or the two users,” the working
pattern may be selected to be: 0-0 ',2-1" . ..,7-7".
[00201] Table 8 is a Test nfigurati on Summary of
par anmet ers used when runnﬁﬁgegests usi ng the new sets
of training sequences and the |egacy training
sequences . Figures 17 - 18 contain test results, and

[002QfUr es 18s caiBlc aean pemf e madng ¢f] Chantabyre 8d TDdMA offsct

fi tion .Summary Signal.ing for tge Assi gni ng of
retgdid RER G T g ERed Cd el B202) " corr ont 1y,
[08266)" di NOTROrbSBt BlctHd adl tappdrA@S thaRkELuRi Fhhe fiftRbRitOthdicate
seqguences

Whicﬁ training sequence set the mobile device is to use for the traffic channel. The
advantage of this method and apparatus is that reliability of this information is
consistent with existing control messages and the change is made in one place in the
specification to cater for all the circuit switched assignment messages.

[00207] The proposed new coding of Channel Type and TDMA offset field is

as shown in Table 10 below.

87654
S0001 TCH/F + ACCHs
SO001T  TCH/H+ ACCHs
SOITT  SDCCH/4 + SACCH/C4 or CBCH (SDCCH/4)
SITTT  SDCCH/8 + SACCH/C8 or CBCH (SDCCH/S)



defined and, as described above, these training
sequences are used to provide separation between
waledopesese users across different cells rat herP@HEs2008/076312
different users within the sane cell. [00203] By
contrast, according to MJRCB operation, each cell has
the ability for two training sequences to provide
separation of two users wWdbd rothe sane cell. In MJRCS
at | east one new set of eight training sequences is
defined. The renote station indicates to the network
i@ the W& S ; LN nce
105208 110 TS pi e RRP b ice \Bqlile bkl i BRAME
bits to tell the renpte station which of the eight
trai ni ng sequences to use for the comunication |ink.
2 The signaling nessages are enhanced so that the renote
0 St atTipNEAY RhiSAg Beush@ @l @bhitgh of the two sets of
trai ni ng-séquences to use. [00204] According to the
1 pr esBEmtaltwptahod nawdraappasapase sat tobehaed.sm i s def i ned

signal.i ng the traini sequence set information to.
10DROIT enot'd SHaPPGn SR 6 ity S0 esPRE R PRy nahing
se§h@Ra! §dJaB HaGe id t3elth. 1 AGRAT thcNeerk@e t NN QBSNtreturn an
net hod and afparatus, the renote station signals to

ABHENMERr RAIFURE vwihppuse ‘shanpebmode unegfcepteblchi ng

ences, via a nechani sm.such as assmar k.. 3 .
03FEHETT o el BRE AR B HPp Blchles PR R i dosegipd may
beOnaSlcinbitct 6h MAFdivdeB.0vs v drat fifdbvsidppOahg doBibéndtibanhewef. If
. set of training sequences for a comuni cation channel,
imphEpeIigrh i sRTWH R, BISrfuBEiangan bp skaed gn arrteangmifpd as one or
mSRIHEARASHE &ecordﬁ TR LS ot Rk dr AP BBRY ljf]ed'lﬁl%. &8{& H%?—readable media

communi cat1 on channe el ng established. gcordlng to
intlndesp bethe nbmpethethrard nefdpanat usninhmiexibstmedia including any

gl R o s T 2 GHPEEEDIPBHT o8] Slegygedo another. A

st(gfﬁgé;jﬁi.egﬁ the 5 RRhvAi 6l DAY HEHUEREEEBY al @nPRI purpose

used by the rendte station for the communi cation
orcspeginlglurbesi rgmpsteab By shaydof qx8eples tepndt7Afitasfonf buphaloanputer-

retdbl AR et oo ) B M PRI PO Gilghptigh ik
st&@?é, nﬁa@ieti@“@i@l@ &tord Y &r adterT @fcf s@tagki @dviledsS oBSany other
follows: 8 7 6 5 4 0001T F+ A 0001
mgdtpnHhat cagbpigised to carry or store desired program code means in the form of
instructions or data structures and that can be accessed by a general-purpose or
special-purpose computer, or a general-purpose or special-purpose processor. Also,
any connection is properly termed a computer-readable medium. For example, if the
software is transmitted from a website, server, or other remote source using a coaxial
cable, fiber optic cable, twisted pair, digital subscriber line (DSL), or wircless
technologies such as infrared, radio, and microwave, then the coaxial cable, fiber
optic cable, twisted pair, DSL, or wireless technologies such as infrared, radio, and
microwave are included in the definition of medium. Disk and disc, as used herein,
includes compact disc (CD), laser disc, optical disc, digital versatile disc (DVD),
floppy disk and blu-ray disc where disks usually 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.



0O01TTSDCCH4 + SACCHC4 or CBCH (SDCCH 4) 0O 1 T T

T SDCCH 8 + SACCH C8 or CBCH (SDCCH 8) Table 9 [00205]
WQ\2000/48638% seen fromthe codi ng of Channel TypRCHOS2008/076312

TDVA offset field that fifth bit (in bit position 8)

al ways has a value of 0. [0PR06] The present nethod

and apparatus nmakes use of the fifth bit to indicate

[0odigh tr ally MethsediabeBedSRireih ifayBdinhHedeme € By ivarids means.
use for the traffic channel. The advantage of this
Forexpalcatigsapstiodt may ibs implementad;inbrrdveage, dhmpysrg software, or

a &&Bﬁh%ﬂ A8 'of %&nﬁihﬁltd%}e }/1\41 lgrngfftht%ﬂ 0 ?IQ)@EJSR‘J its used to
nmessages and t'he change 1s e in one place’l & the
desque €orf ACRtfil@n theol arat @rsafptesatdnctlnke CIGTcettct nawi ecigdemented

wEH o MO BB GREOT RS BY UG Rer TS (ASTRogEieh signa
i
de( BRCTCPL DY), Sidld pragrimBREICH; 8¢ H@W@as)) rpr@B8&¥drs, controllers,
SR ST AL LOUROBL e 5 ML, L0 BLER S e

tolpeEraaY the fah&iohg dSQUBEN G&eFEh cbRpiter, b 8 dohbitaBon thereof.
alternative/ new trai ning sequence set to be used.

[00212109] | Fheapiceions desripfipn wt dbe disalosursuppoeidechto cnable any

al ternati.yv ﬁnewtrainin sequenge setvand bit S s set
petrs(_g)nlskﬂﬁeéinmﬁ S al;t et(r)m aéie 9 gltS? gl% cglﬁcg?ﬁurer. ey%rrl%usa%lodlﬁcatlons%o the

diASSuENMENTHEAbddiUREapal-dht Ctaus®se GRAlkAeln thedert, and the generic
unaccept abl e". [00210] In one or nore exenplary )
PrEyehYeR dfhicd hepgie nfaynRe pridisd de o&er patatipny vpighout departing from

thi? i£ Hp&.togg o.f ﬂwellﬁ'é’c & Th?tfgf ﬁl%fs%logﬁﬂerim ifiten8d Q)r\%e limited
C I nation thereof. |If Inplenented in software, the
toftha ekamapiss naycribed dewire duois torbet s@bsivdtthe dvidsst atpeatonsistent

npre instructions or code. on a conputer-readabl e
wHE RSB SPYF dstsh dishiegeshorein

[00213] 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
techniques. For example, data, instructions, commands, information, signals, bits,
symbols, and chips that may be referenced throughout the above description may be
represented by voltages, currents, electromagnetic waves, magnetic fields or particles,
optical fields or particles, or any combination thereof.

[00214] Those of ordinary skill would further appreciate that the wvarious
illustrative logical blocks, modules, circuits, and algorithm steps described in
connection with the embodiments disclosed herein may be implemented as electronic
hardware, computer software, or combinations of both. To clearly illustrate this
interchangeability of hardware and software, various illustrative components, blocks,
modules, circuits, and steps have been described above generally in terms of their
functionality. Whether such functionality is implemented as hardware or software
depends upon the particular application and design constraints imposed on the overall
system. Skilled artisans may implement the described functionality in varying ways
for each particular application, but such implementation decisions should not be

interpreted as causing a departure from the scope of the present invention.



i ncl udes both conputer storage nedia and comruni cation
medi a i ncluding any nediumthat facilitates transfer
wW@B00a/0838puUt er program from one place to anot hBCT/US008/076312
storage nedia nmay be any avail able nedia that can be
accessed by a general purpadase or special purpose
conputer. By way of exanple, and not |imtation, such
[0021H)Ut Ehe eadaly Blusedivd 1680al006FKs] 5RJIRAM anB@cuftERRCGNbed in
CD- ROM or ot her optical disk storage, nagnetlc di sk
coppeftivgevigy théteﬁ@OdWﬁ?e@ﬁ@O@ﬂéW&‘g% n@é\hee@@ler@mteair@r performed

e
wilh dcnGRE pHRLT BloctBr, ADHAGR | aPPRoasBE (BS0F Bn Apnyication
smmfd:anﬁemtewcmwuas(md)t haticld adropanaeabds atk Byray (FPGA) or
ener al - pur pose.  or speci al - purpose caonputer, or a
ot @r@?&qawg%ﬁoél%éevgﬁeéisaretepa%ta@g éraaw%i%&» disgpete hardware
coﬁfg%msﬁmﬁ%y%rﬂbﬁaﬁbe Qﬁa{r&f lg HEH (P G RITRUHE rfm{c%ﬂéﬁés%nbed
lum For “exanple, if ftware 1s transmt

hefreiomAagevebs ipigyoss progcessor mayd:tlﬂaemuqr@mdzasscsouuttoe tlnrsalteg;nealve
coaxi al cabl e, flbernﬁ tlc cabl e,

ha IpchF%ﬁor g{ﬁ%g)&aln% &PNYS n% ﬁgﬁesso& C%WP@ ed ocontroller or state

mb@Fk 010Gk R8s DH Ghayadlsh el Aiénedtédiag.a &ﬁﬂblﬁhﬁd@w@\ésmpmmg
then the coaxial cable, fiber optic cable, tw sted

dqmes, elgSLa wmwnatecptesﬁ @e@ﬁﬁoa i de gNISTAPHOCESS O far ah@dlty of

| uded i.n t A b
m%%é‘&’rﬁ?ﬁssﬁ e SR mécro%SC?FS%ra The lonﬁ’éﬁ‘uad§§ B, 8F any
otB@RAL torigaeatiokD) , | aser disc, optical disc, digital

versatile d|s€ﬁ(DVD) fl oppy dISk and blu-ray disc
00K e dihsiesenss amryeth@%r%oﬂlg@lth@t desqEberbin capnsptionyiths the
oo RGP B P b SRl GRi R hitdore iy o software
mmmﬂhbﬂxmhﬂlgcmpﬁmaﬁonmmmmﬁebﬁb&adambéﬂnﬁdbaz{aﬁﬁﬁﬁknxmuk

The t hods des rlbed her ei p e i npl enent ed by
min FSIGSn e REFeSy gy ( Rﬁﬁr@s’f AR IEHEY n%?ﬁdb@nly Memory
(Rdm en@l@&tﬁgalhn PRSEINRRSbIeT | B ONRY ?EPIQ@M WalEfocti®all§ Erasable
)i nat1 on thereo For a hardware | [ ement at 1 on,
ng@npnait@RﬁMl gEElPiROM)usfg@Btctra hdted dick,  mmot@hle diski 2 §ID-ROM,
the | ncel etc., may b
o, W1 BHER WP i R R AL B ha o oot oAn by Storage

mbdlh@dE a&gﬂed:ﬂortﬁ@pﬁoées(s&&lu@ﬁ )chat qieqirb@ésso%lcgﬂ AdadRhREASEH Fom,
( DSPs) ital signal processing devices (DSPDs

an;dr%rgﬁeanfmmteon ogths staegeesdigp. Dg)the ﬁlt@m@nw wrmmédlum
%}? he 1n6%{;f(%rjrgl¥t?) otH:: gr%bc%gsbr PIrR& %fc'ocgss%r AP e rtag [ ﬁledlum may reside

Cro- M'cr Oprocessors, ele ont c

ind@W SIES , THRIASIC @heedsidenh & use i bisnid@lsi i1 fechiteenapit,fthE Processor
t he functions described herein, a conputer, or a

anddhstaser Sisdivre repfresidopisTetr Rempensptsong weisermipeh on
[Oﬁil’f] he Tﬂbt%%r&stﬂé %rés@ntghgé/ﬂtﬁgﬁqs L8t %n@ebhr?nt@@ chept in accordance

with the following claims.



person skilled in the art to make or use the

di scl osure. Various nodifications to the disclosure
wWowRb/0bssy eadi | y apparent to those skilled in PE¢BEUS200§/076312

and the generic principles defined herein may be

applied to other variationsiw thout departing fromthe

spirit or scope of the disclosure. Thus, the

di sclosure is not intended Apvibe |limted to the

exanpl es described herein but is to be accorded the

wi dest scope consistent with the principles and novel

feat ur [ rdi nary
ski | ;?ﬁm (%95?@§951ﬁ%§8ﬁ er%%;&g%?%é?ﬁﬁ?{%& tion and
S|gnahmgm@mﬂmwcmpkamﬁnted u5|ng any of a variety of
diffe{ent t echngl ogi e 2 tech s. For eé ﬂple,.
dat &5¢I5CHRE Pl CEFHIETC ¢ RS T nO 3 dps said new
col%&&m%a ohel %th%ﬁ%xghhgéoﬁ&eﬁoﬂmy be referenced
hroughout the above description may be represented by
voI tal;pesng aldnﬁf@nmtstralmmg(stqma@rh@i fa saalviesy coragnteen from said
ds or gartlc es tic fields or particles, or

exéﬁji’ﬁlgc%ﬁ%ﬁicﬂ 565’?11{1%$688 ncef@éQ Those of ordinary

ski I dsindobdtH shidritdigihg BRIcAEdsad0R, UDRn tHReaMRrtiéSlot 412 on the
illustrative | ogical blocks, nDduIes circuits, and

saglegbpnnchficgucngy A4k 8y phobascistitioonhéct i on with t he
enbodi ments di scl osed herein nay be inplenmented as
el ectroni ¢ hardware, conputer software, or
comd)itei radiBodiccbatify tolaifl Edittlericbhmpsikihgt € thi s
i nterchangeability of hardware and software, various

i |1 loeating, & newnieReitst 2oifdhris, is iedunused tige gt 42 on said
c lJ
o e e bRy Mo cIoPF o ey b Bion
toishjoke enEmireckisti ghmndyeaiona i0sclsaéd ifidice teque adsimugdrtinhdgot 412
particul ar. applic t|on and design constraints inposed
Ol ﬂ@maa $<§y tem Skilled artisans may inpl ement
t he described functionality in varying ways for each
particul ar application, but such inplenentation
deci ®i ohke sshd] apardipg tontlemmprlet mdthars compssing rase shifting

d rtur fromtr1 . scope of
Sy BYY B UGB PaY AR e ks B e S OB ctigh
bl ocks, nodul es, and circuits described in connection
with the embodi nents disclosed herein may be
i nplBnthe Bgthed apenrdiae e elain d hfuathg@%mmlslq&gqa@@@ng and
o BLO,
seﬁp%g I% Cc§ ll(])arl]laép g%ﬁ%eﬁgtat%ﬁlglga to gs ?(g {Iha%\?% ’&gq& 4 411, said
tirfré slotl4 Pr fgrannedihiag @q&n&“ Sy 4@5%‘&)&: Qnodé §istion 123,
programmuabl e | ogi c device, discrete gate or transistor
| ogi c, discrete hardware conponents, or any

ggggi;)i”gfé%&%th%ﬁ QE&RHindeSLANRY, {ReRE hA (Ted Benel #R Gl 2Ssaid

new connection is selected according to criteria comprising: said time slot 412 is used

.-U

by a remote station 123 having a distance from a base station 114 similar to said
distance from said base station 114 to a new said remote terminal 124 using said time

slot 412.

6) The method according to claim 1, wherein said used time slot 412 for said

new connection is selected according to criteria comprising: said time slot 412 may be



herei n. A general purpose processor may be a
m croprocessor, but in the alternative, the processor
woreap9l0ss3sny conventi onal processor, control | erPCT/US2008/076312
m crocontrol l er, or state machine. A processor may
al so be inplenmented as a ca¥bi nati on of conmputing
devices, e.g., a conbination of a DSP and a
selBc@daPit BeERNOLTalfia, d@lsidatmé ood 12k afrelyases 5Phs ma@ thafdlone
nor e n1croprocessors in conjunction with a DSP core,
regptoafitiont e Kieh confi guration. [00216] The steps of
a nethod or algorithmdescribed in connection with the
enbodi ments di scl osed herein nmay be enbodi ed directly
I n HBr themethod aceordiaf tovelaem pehtreinesericusté dinteysla 412 for said
ocessor,. or. in a co natjon of the two. A software
eﬁ%ﬁﬂﬂn@ﬁw&ys ﬁ@%@t%mﬁrﬁw&mt%&%@rm A PO RAIGY ! rrgehed at
a FERITAY MatidRERD aqp:laé(y ﬁ@%}%{d (iRMot 4Eb &6 rﬂe%ltﬂﬁ( IOdB of said new
Programmabl e ROM(E , El ectrlcal Er asab
remotagstammalwelsi%@\ﬂa(dﬁﬁwﬂm 41% i Qo‘éltaafrssgd rhapt s@htsm 123, 124 are
D%Egova e disk, a CO-ROM or any other form of storage
iGRiKfrown in the art. An exenplary storage medi um
is coupled to the processor such that the processor
can read information from and wite information to,
t he &)ﬂaxeagféh%@ncmﬁmg 9 ddim hivthersiaringe-DARR capablegmote

IR TN P vyt Do PO FRAG, o PGP Splac

refmye gtzﬁﬁjndﬁlzweanwsﬁgndler mnal. In the alternative, the
processor and the storage nmedi um nmay resi de as
di screte conponents in a user termnal. [00217]

Ther‘ﬁfﬁ{eqnetfl&?a Igé]%,?,. dtleﬂ}ﬁeﬂtﬂnﬁ.’ﬂir C8WBBEm 0 be limted

exce I'n accor danc 1 ai ms. CLAI M5
|') Agemetabiog alfmstsilamr@4$mg aksondrdag 4351 gI e channel ;

conprisin a new connecti on, s | ectin

useogePFliﬁ‘EIgl% Y e&%ﬁ%‘g% ﬁg e&ﬁ%ﬁ,wyﬁ éflamfl??e%ﬁﬁléﬁw Pfdfsa‘r% different
traifing s Jgxection to share with an existing

connec |on sélecting a different training sequence

405 ¢0mbi1$iag dhanevstogneomotiton’ S tlrmmngaﬂeQu@xc 404 mgth the first data

nectjon's_trainin ue nd usjng,.hoth ..
B0 PRGN i 54 S B 08 020 Sonithng The WP rgpine
seéhtlf%tc@ B0 ??E&H%cﬁﬂdiﬂﬁ@ l425 EepregnEYa &céﬂd &ifnlﬂﬂ&i RASL09; and
Statl on
modulating and transmitting both said first combined data 408 and said second
combined data 409 using said same channel frequency 411 and said same used time

slot 412 to produce first 413 and second transmitted signals 414.

10) The method according to claim 3, wherein said phase shift is evenly

distributed.

11) A method to produce first and second signals which share a channel, the
method comprising:
generating a first data 424 and a second data 425;

generating a first training sequence 404 and a second training sequence 405;



2) The method according to claim1, further

conprising: allocating a newtine slot 412 if there is
W@eoonnssed tine slot 412 on said channel frequeCiyS208/076312

11; and wherein said used tine slot 412 for said new

connection to share with ans&xi sting connection is

selected if there is not an unused tine slot 412 on

sai dcopdtamnglthd fisauemnems sqidnce 304 Wieh metigciaacedr @ foduce a

to claim1, further conprising phase shifting synbols
firgt carmbiged dactitnand rRbIiNEhthe SSPRAY rAIBINgajegUEEE §4t0§ n‘glth the
to claim1l,
Se?&ﬂ{](ﬁdgérh&% ?}2)%111;%% S%%%gﬁgﬁe cfﬂg)ghdl ng a conmand to
a baﬁeduiatatg and tﬂahémttﬁn@hsﬂlgmdsfastoboﬁ:rhﬂmdedataf 4@0areinaid skcond

said tinme slot 412 and said train uence code
da&morfﬂan%éatﬁ dA3 veing gemg pan 1 reﬁ)leﬁﬁﬁe Tooda agedBrariAgt!2
tof QO&Jc@ﬁ%tll'B‘éH@ﬁ&bﬁd%@ﬁ&ﬁé@ﬁgﬁﬂﬁl@'aﬁ& 412 for said
ew connection Is sel ected ording to criteria
conpusirg bggh saidi tohlmlngsecsieotesm #es usérd daynedimentot é12 on the
stati onf123 havlg% h?st anage frgm a base station 114
sagje fafrigr fieguengy #140% 08k baserY5insldi'd base station 114 to
a new said renote term nal 124 using said tine slot
412. 6) The method according to claim1, wherein said
usedldiThe miidhod secortime @mlanhé@v Wb@fﬁ@cw@ﬁams tlsr,req glot 4i2 is
S¢C r%%%gg%& gtqce) 81‘1{6%1%%%)1%11%1'15111 sa1 gr%eftlrne %h{? 8}/ ?t é‘leczted lf lt

I' Sal

hasllow téhtc,isaidadahRatibye @rbedlbys flecadPiSed BRRO @MSe HBADSIR remote
statiaon 123 - 127. 7) The nethod according to claimJ1,
stafjoer @3 b daid deening heauspest 40his npbysed diycp grdlpr a sector for said

chafit %?h@&y' A lsc%\llr\;g)?fsﬁgve Qgegltﬂlge %}Bt & fi tof rséua tramm% se%uence

conpri sing rece| ved at a renote st

40828 nad useddy thtSSa[tgclmahd ftdqoencyl4atl b bhearby shel aslltdnisaid sector.
10dB of said new renote station 124 using said tine
slot 412 if both of said renpte stations 123, 124 are

DARP 5apahl ﬁethgal a-EE‘@rdﬂi%t 30da@e Q9T Fhiir tc%nﬁ)lr@ing‘ p]hase shifting

wherei'n a non- DARP capabl e renote station 123
syddols efdsasd @mﬁlcombmcdaiata 408 yithIresiBchiogseed sedoad cgmbmed data
4 RP capable renote station's 124 desired signal. 9)

he met hod according to claim1, further conprising:
generating a first data 424 and a second data 425;

14) The method according to claim 11, further comprising generating and
sending a command to a base station 114 to assign said same carrier frequency 411,

said same time slot 412 and said training sequences 404, 405 to one remote station

123.

15) The method according to claim 11, wherein said same time slot 412 is
selected according to criteria comprising: said same time slot 412 is used by a remote
station 123 having a distance from a base station 114 similar to said distance from
said base station 114 to said a new said remote station 124 using said same time slot

412.

16) The method according to claim 11, wherein said same time slot 412 is

selected according to criteria comprising: a power level received at a remote station



generating said existing connection's training
sequence 404 and said different training sequence 405;
W@ 00bi0si3sy t he exi sting connection's traini ng BEQURW0E076312
404 with the first data 424 to produce a first
conbi ned data 408 and conbiffing the different training
sequence 405 with the second data 425 to produce a
13e4@ady conbiaedndator 440 Aiaydadvifme uD@B bNei@Aehy remote station
transmtting both said first conbined data 408 and
124z1sengsatdotifac slothl nd bothafzaidgomgts stjiosail &3.dafereRakRel
cal Qﬁguency 4 11 and said sane used tine slot 412 to
oduce first 413 and second transmtted signals 414.
10) The nethod according to claim3, wherein said

phase shift is evenly distributed. 11) A nethod o
br oduRd heirmehot g Rt A AT dra Bt EROSRATY gapable remote

tefRARNNEN3 hab Qgeﬁ%@@aﬁeq@m Hidr tHIRRSUIPARD Bpdbld Rhnote
data 424 and a second data 425; generating a first

tetmiaald hift dsgedsigeald04 and a second traini ng sequence
405; conbi ning the first training sequence 404 with the
first data 424 to produce a first conbi ned data 408

and MANRthodNRceRERNE tladh N3N HRRGN SBRICpHHIS sWift I evenly
the second data 425 to produce a second conbi ned data

digobdutepdul ating and transmitting both said first
conmbi ned data 408 and said second data conbi ned data
409 using a sane carrier frequency 4 11 and a sane

t i me1%l20basd Saitibe coitasdiee 600,icostpridihg: and second
transmtted signals 414, and using both said training
sequetEellanproceyses GO t he same tine slot 412 on the

sang¥%g&%épﬁﬂ%ﬁ§gﬂgg&y 4 11 by one base station 114.
e NMetho

12) according to claim 11, wherein said
sanmea ddtarbussdpetabdyl 2orinsctsé betoteen s@d coritebleg ptawesptr 6@ aml said

conprjsing: said sanme tinme slot 412 may .be selected if
m?mgﬁ S Blieteraefd controlpriproggsaon Goomnynicpies Wl%saaqs ﬁ%taéws

67056 DMd BRI SutlsPabm@Re & S8 $E@H AR kL %or-pal;alaﬁeters to

sai d training sequence 404 is not used by a ce or a
anddoino saifl orenzay duleslystamed50f asjuency 4 11 conpri sing said

used time slot 412 or said training.sequence 404 is

ot bedre Ce el o ey Y euBAc): dh ey ey
suBSRERY 6 SRESERleh aOlbadt BhéltabRCIIata 453) 6IN&5BBYAGEIn said data

according to claim 11, further conprising phase
cogirfses yegues of a parameter for at least one set of remote stations 123, 124,
values of training sequence 404, values of time slot number 412, and values of

channel frequency 411.

20) The base station controller 600 according to claim 19, wherein said
software 680 comprises instructions to produce first and second signals which share a
channel, comprising:

generate a first data 424 and a second data 425;

generate a first training sequence 404 and a second training sequence 405;

combine the first training sequence 404 with the first data 424 to produce a
first combined data 408;

combine the second training sequence 405 with the second data 425 to

produce a second combined data 409;



synbols of said first conbined data 408 wth respect
to said second conbi ned data 409. 14) The nethod
W@ewonshiz3sy to claiml1ll, further conprising geneCHUBI98/076312
and sending a conmand to a base station 114 to assign
said sane carrier frequencyt® 11, said sane tine slot
412 and said training sequences 404, 405 to one renote
st atmeduldtd 3Jand1&inshlie bomt Siadl fagcernbing] detacA® aadl aid second
wherein said sane tine slot 412 is selected accordi nzcg
compingd; dads #89 doimerg singsardel eaispey ¢ handpspmg tomg glot 412 to
r ' { [ di stance froma
prgglg‘%ﬁs% ta i3gﬁagé%n§it@ﬁh%@?teé gégglsglg’lga&aance fromsaid
baseussttath s#aid kidnihg ssqictcas 4(B4SAIID the pmhe tigteatlbtohl 2134 the
usi n ,sgi d sane ﬁi me slbot 412. gig) The net hod
SaECCHIHT AGIRRCY AT BY PRC Dieiaion 141 d same time slot 412
is selected according to criteria conprising: a power
| evel received at a renote stationl23 already using
sai 21)i Mhesbot dAdtDnnegntiodlenioDfiaccdrdil of cloan dldnevherein said
rermt& tation 124 usi n%) sn%i d.tinme slot 41§ ifl.both of
sofgage TEELIPORLIONS S shitsighals PnRpnglysapinel cppprising:
The getphedereoriddtiog to claim 11, wherein a non- DARP
capable renote termnal 123 has a desired signal 1CGdB
hi ghtstect pmpsesaine BARPL T Ep abldenavepaimecttasy tej shate' withy gm existing
Coglegcitlrmeld signal. 18) The nethod according to claim 13,
WHeETe'n sai d phase shift is evenly distributed. 19) A
basescdcati diffeeantradidgebe@Bike CEITRIT Siid@ewaconasdtioal fr&h said
processor 660; a nmenory subsystem 650; a data bus
CXOHEL £BNRLCHOM A EGBE BELWEEN2¥ai d control | er processor

660 i TRRA £1405 571t SO Gl §¢ 412 on th
pr oclgsggogr é%g comuni %%P%%wﬂé ggig g%tga us e6%) V\}tﬂn ©
sag®ei cdameinfieyusiah 4y s beon6biketsaaitioand4.and recei ve val ues
for paraneters to and fromsaid nenory subsystem 650;

and software 680 stored in said menory subsystem 650,
wherehArheghg FRIP Wntroller 600 according to claim 19, further comprising:

a plurality of data sources 401;

at least one sequence generator 403 having a plurality of outputs;

a plurality of combiners 406, 407, each having a plurality of inputs and at least
one output, wherein a first of said inputs is operably connected to one of said outputs
of one of said data sources 401 and a second of said inputs is operably connected to
one of said outputs of said sequence generator 403, whereby at least one training
sequence 404 is combined with at least one data 424 to produce at least one combined
data 408; and

a transmitter modulator 410 having a plurality of inputs and at least one output.

23) The base station controller 600 according to claim 21, further comprising:
allocating a new time slot 412 if there is an unused time slot 412 on said
channel frequency 411; and wherein said used time slot 412 for said new connection
to share with an existing connection is selected if there is not an unused time slot 412

on said channel frequency 411.



subsystem 650 conprises at | east one table of data
651, 652, 653, wherein said data conprises val ues of a
w@aaneidey for at | east one set of renote statPONESHBEB(076312
124, val ues of training sequence 404, values of tine
sl ot nunber 412, and val uesblof channel frequency 4 11.
20) The base station controller 600 according to claim
19, MheTkd Bassatation @bhtvellee 668Ac@IMR ite eRirh 23] fudtibitt QSprising
to produce first and second signals which share a
at dersheie Instgestionitgiphgse hithaymbals af said sewranpecion wifyregpect to
generate a first training sequence
w%ﬁ%&%gﬁqghggﬁéﬁd trai ni ng sequence 405; conbine the
first training sequence 404 with the f|rst data 424 to

produce.a first conbine a 408 e second
traim ?jhséasér%len&estr eff%g{) Recciding o 4 hercomprising

at @&Qng&nﬁnﬁcﬁ&Q R GRERE ﬁﬁgseqata%oﬂlqi%nﬁqg H|b§§eestz?tﬂﬁ 620 to assign
transmt both sard first conbi ned data 408 and said

sagbclmmdelcfyﬂmened 4Bt saiddde bt 2eanslasmed graimmigesequence 404 to a
fgﬁtpcy:é 11 and a sane tine slot 412 to produce
IEFP atppd22nd second transmitted signals 414, and use
both said training sequences 404, 405 in the same tine
slot 412 on the sane carrier frequency 4 11 by one

base263t B pse mtlon Q(Iytmﬂhe@ih@eorsimm fosRigIcht, F’V@IGIGGT sagibused

t1rne ﬁlg{ Q i j] 1%)1' Sald P annectl 1S SGE cpe Sa%C(ng' %SOf Lva 81‘1{61'13, cornBFl%mg

rrses Ins 1 ons

saCd’\t&?(ﬁél glot 4 TDORPKES NP rerb@t stlanoa 12{9%@@@@ giztaned fromel Bt
an used tine slot 412 for said new connection to share

stafjonnl 14sinailarde paig disiiee dopbipid Base station 14 # epay said remote
m&kﬁ, ng1g%gﬂﬁﬂﬁ§ﬂ69§2for sai d new connection from

sa| exi sting connection's training sequence; and use
both said training sequences 404, 405 in the sane tine

sl ot_ 41 t he sane c nn fre uenc ne .
base? At ib wefiaﬁlon c9pio %ﬁe@%&] tngttp &#I@ﬁ% Wéereé? sgdysed

tlrﬁ@ SR A9 Gof Qai ! RWTt dihectidt fsh&[ec%a%cbﬁiﬁﬂgg to 8rifil cBhdpti¥ing:
data sources 401,

sa1d time slot 412 may be selected if it has low traffic, or said time slot 412 is already

used by no more than one remote station 123.

28) The base station controller 600 according to claim 21, wherein said used
time slot 412 for said new connection is selected according to criteria comprising: a
power level received at a remote station 123 already using said time slot 412 may be
within 10dB of said new remote station 124 using said time slot 412 if both of said

remote station 123, 124 are DARP capable.

29) The base station controller 600 according to claim 21, wherein a non-
DARP capable remote station 123 has a desired signal < 10dB higher than said DARP

capable remote station’s 124 desired signal.

30) The base station controller 600 according to claim 21, further comprising
instructions to:

generate a first data 424 and a second data 425;



at | east one sequence generator 403 having a plurality

of outputs; a plurality of conbiners 406, 407, each
whannmdp3so plurality of inputs and at | east onePGUURIDG/076312

wherein a first of said inputs is operably connected

to one of said outputs of ofe of said data sources 401

and a second of said inputs is operably connected to

one @hetidl chi@ukBHhS cofincetblls SRAURH C&@REEAM and 4813, different

whereby at | east one training sequence 404 i s conbi ned
tragpipg seuepesddS;one data 424 to produce at | east one

combinad 3 u it

havi ng a ed?rtr a 8&)% }lqeﬁlotﬁlt 5gu&gln ?eerqfléﬁ;cgtél(%n‘g]{%ﬁﬂgg]{s.t data
4223 pfdtﬁcb&fﬂst&bﬁlbimd datarﬁOBQI | er 600 accor di ng to cI aim

21, further c rising:. allocatin w tinme t 412

i f t998Ung dhefi %ﬁ%éelrmﬁéegrwe Wi ete cpeconth e 45 to
m%&&ﬂ%%@&%d%d&%méﬁﬁ&&@@i%h@ said used tine slot 412

for said new connection to share with an existing

conmeedilan and teedneit beth Jafd fitsecembined data 08 umdr sed st¢and data

sl.ot 4 sai d channel .fre nc e base
cchocite 3fl FSng oFIGTB  coebih TG iy 41 e Y g timme
sIGQNPItd proddc@tirst 885 indORCor@drsHilkddgda®s Plhaas e shift
synbol s of said new connection with respect to said
exi sting connection. 25) The base statlon controller
ggg | g?f;hﬂ IC?E%S ns?%tgolngce:or’]{]letrrzoi'l{er 6§()t hecgerlq dlg ainrll Wherem said
trdiﬁﬁletteﬁfﬁraidumﬁorﬁﬁ@ ﬁhesmﬁﬂtsgsynﬂitilﬁotrdaarmeéasf (Brﬁﬂddﬁrﬂﬁl)[ed‘ldata 408
said time slot 412 and said training sequence 404
surc% that pdfpisaidseombingd doz40% i) phmprshified with sespsef to a second said
00 according to claim2l, wherein said
U Jhgkhgﬁ%fot 412 for said new connection is sel ected
eccordlng to criteria conprising: said time slot 412

b t 123 h f
b Do hea e 00 5 COmb s et se WPROH 4 &
165%@%1% %qﬁt‘:ﬁc%rgeﬁéiﬂtotr Q04 c&ﬁ}ﬁ‘hsce@'aq)lﬁrﬁfﬁ‘?lt& s8didhbOfentAffors 403.

using said tine slot 412. 27) The base station
controll er 600 accordlng to cIa|n121 wherei n said

oo et Eedouiintt e BOLRrGhin R it 55 Thase

Shﬁm}g&;@ngqhﬁﬁsﬁgd‘lf it has lowtraffic, or said tine
slot 412 is already used by no nore than one renote

station 123.

34) The base station controller 600 according to claim 31, wherein said phase

shift is evenly distributed.

35) 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;



28) The base station controller 600 according to claim
21, wherein said used tinme slot 412 for said new
W@ mpesi3son is sel ected according to criteria PCT/US2008/076312
conprising: a power level received at a renpte station
123 already using said tinedXslot 412 may be within
10dB of said new renote station 124 using said tine
sl ota Bds2 dtdtidnoédnuoficts RiteHHce ml eopstadly eonnkeRd td24idasdtroller
DARP capabl e. 29) The base station controller 600
praess iy to clai m 21, wherein a non- DARP capabl e

reno ' ir ' . i

t hant ek Bl Efbribas89 ofelf ook s NG AIRSsor
96 gnal . 30) The base station controller 600 according

to claim2l, further conprising instructjons to;.

genet ST ek 2 ra&fﬁﬂ@.{lﬂé@@@?ﬂﬁ%@%@ﬂ@@% interleaver
ggenerate said existing connection's training sequence

404 and said different training sequence 405; conbine
t he etarstiig foonaet modulc 927 opcnablygossepti@hniosadiGrhnginitier

t fi dat 4 t first i ned dat

i ecop SRR r AR B0 S5 w05 i t h
the 5@89p6k @ﬁicﬂ)eﬂa%@/ téhnBEred B&Rcen SHE @&ﬁrcﬁléﬁ’ﬁ%da@é%oﬂ%(ﬁand
409; and nodul ate and transmt both said first

sagchefghndd deersien aubde-tierlogaerd 2 evvirh trcaiaed wandvl aterdd 2dasaad
409 in i d s channel fr cy,4. and. saj

ref e Bt P36 TRTPSHER, Gogh BEROEC R Sy haiyfhie ena

oeemhd transmtted signals 414. 31) The base station
contraller 600 according to claim?22, wherein said

t r an9APREe?0 lnderarl 4t Bd mEmopn A& Vs TiR said sy 967 campises
atMas &%Stgblg A d&ggg!l ,%%‘i‘ ﬁﬁt @vh% §2H% Hat% Qﬁ%})ﬁsgs'\yaﬁfes ofh d
co is P ted wt

i ned data ase shi espect to a
pas@netdfos af ldast onbscied rahadta stdlidns 133) 134 ealas ef $diainsbquence

controller 6 Oaccorgi g to ¢claim?22, erein said at
Ao pdorhidimcy e G erad grluspe! s @Hﬁﬁ?liv%hgeege%yp‘ﬁl&r ality
of sequence generators 403. 33) The base station
controller 600 according to claim24, wherein said
phas¥) sHicf bast stagpe 2P aticetdigotat eldim 34) whheeirhsad software 961
station controller 600 chorgli ng to.claim 3]h, wher ei.n
cog}ﬂrl&e%m ctions to produce first and second signals which' share a channel,
comprising:
generate a first data 424 and a second data 425;
generate a first training sequence 404 and a second training sequence 405;
combine the first training sequence 404 with the first data 424 to produce a
first combined data 408;
combine the second training sequence 405 with the second data 425 to
produce a second combined data 409;
modulate and transmit both said first combined data 408 and said second
combined data 409 using a same carrier frequency 411 and a same time slot 412 to
produce first 413 and second transmitted signals 414, and
use both said training sequences 404, 405 in the same time slot 412 on the

same carrier frequency 411 by one base station 114.



shift is evenly distributed. 35) A base station 920,

conprising: a controller processor 960; an antenna
WO®2®9/03638Upl exer switch 926 operably connect edP@DUSH0$1076312

base station antenna 925; a receiver front end 924

operably connected to said @upl exer switch 926; a

recei ver denodul ator 923 operably connected to said

r ecedMyemhé wasy stetich 920 accardih@nd elaird 850 eeraamdaid software 961
de-interl eaver 922 operably connected to said receiver
CONYIHEUMAT EHI00D D AREE dghads bhsipgleIcBrnnsk ceBWESINZD60; a

basese.?{llgexgin?\g ngﬁ%ﬁgﬁl er interface 921 operably

connec sai d controller processor 960; a coder

and detdcean essdaimOr6t dpfabBhid weno@ntedbnt to shaiedvith an existing

controll er processor 960; a transmtter nodul ator 928
COBPEStYBl y connected to said coder and interleaver 929;

a transphtdiftrcht @Rhignd oAl ®4934r 0REMaR! YonRPARRCESEH said
to said transmtter dul ator 928 and operably

excoimg eotenttion' s smimdnglsaouencerd04mrtdch 926; a data bus 970
oper abl.y .connect ed bet ween [ ontroller .proces
960 B ¢ PUE I ARG PEUER ST 85 bRt SRanogss on the
safiRl drrie@ FRGY&cy de MY enabe B4idn 1981 d receiver front end
924, said transmtter nodul ator 928 and said

transmtter front end 927; and software 961 stored in

" eastone Yost piaf O3 ReSAl &IBRLL SOGERIRIEET

dat aa glanpity sedatydud&s 401; a paraneter for at |east one

set of renote stations 123, 124, values of training

seqUHRIst asequsiIce 8enestor $4dchaying a plurabiér ofzauputsing

val : : Y, : t.ati

020 R uBlin BERRngrl 806:305Veekn hlyin? Thhl Nty #F ARl Gl P s
oneamgut Selserein it firstodfiseidsnpurs prapdeabey dannstteditvtoreedaaid outputs

of?qingn ls%ggg‘ga%ggrscg;%&aaa}@;g%ggne ) tS%%z'_nlgéll;ltg iisn(%era% 3[] c(:eorn%tegte to
one of said outputs of said sequence generator 403, whereby at least one training
sequence 404 is combined with at least one data 424 to produce at least one combined
data 408; and

said transmitter modulator 928 having a plurality of inputs and at least one

output.

39) The base station 920 according to claim 37, further comprising:

allocating a new time slot 412 if there is an unused time slot 412 on said
carrier frequency 411; and wherein said used time slot 412 for said new connection to
share with an existing connection is selected if there is not an unused time slot 412 on

said channel frequency 411.

40) The base station 920 according to claim 37, further comprising at least
one instruction to phase shift symbols of said new connection with respect to said

existing connection.



generate a first training sequence 404 and a second
trai ni ng sequence 405; conbine the first training
WG eiuess8 404 with the first data 424 to produR€T/HS2008/076312
first conbined data 408; conbi ne the second training
sequence 405 with the secon@ data 425 to produce a
second conbi ned data 409; nodul ate and transmt both
sai di1f)i Tisd bagekilaiide o2 @l@dcardif)Broaial s, vhereiild asydlimeslot
data 409 using a sane carrier frequency 4 11 and a
412frpsaid pew sprcciapissglepicd doeaading e eritenia comprisag gaig time
r e
B e iy i
simi aetoGaidrdigin derfeoa exid Yase sidtionyl 1d ne a hawsamdtramberstation 124
114. Sﬂ%ﬂThe Qﬁge station 920 according to claim 35,
u ¢sloi*5of t ware 961 conprises instructions to
share signals on a single channel; conprising: set up
a new connection; select an used tinme slot 412 for
sai 2 eithe basrettiticord20cacsbialireg toi ¢lhimad7 exheatinrgid used time slot

opnection; select a different trainin quence co
4 PoBP S PR B St fitbndind MG GO et SAF rime
sl&NNaaly PO sdediéRifMi RG 1SRAHENE SordBY timedlova €2 leéa&ﬁhﬁ%d by
trai ni ng sequences 404, 405 in the sane tine slot 412
nq;momﬁbarsqr@ere@@terst@ronf1r2équency 4 11 by one base station
114. 38) The base station 920 according to claim 35,
further conprising: a plurality of data sources 401;
at | 43SThohBc satoeaPEa@enki@ionaif0, haetdigsad Dbadrtahé §lpt
of outguts a plurality of conbiners 406, 4Q7, each
4101 ¥rad B CQMIECTiPR ISGEICTiep deeOrding teriteEA SPMBHENE i HAer
e PR L e Shu SR By D SRR £EIREERC G Hin
1 (elBcbfaarleroncnote gatich 124pusteg dagl peslab# 32 if d»ntlﬁfﬁserdl remote
one g% S d o t ts of sai d sequence generator 403,
stafieas &by %@aWPaining sequence 404 is conbi ned
wi th at Ieast one data 424 to produce at | east one
conbi ned data 408; and said transmtter nodul ator 928
havi41g Tac phser sdtianyP20faccorgunggo alaem 87/, Whersin aome-DARP capable

remote station 123 has a desired signal < 10dB higher than said DARP capable remote

station’s 124 desired signal.

45) The base station 920 according to claim 37, further comprising
instructions to:

generate a first data 424 and a second data 425;

generate said existing connection’s training sequence 404 and said different
training sequence 405;

combine the existing connection’s training sequence 404 with the first data
424 to produce a first combined data 408;

combine the different training sequence 405 with the second data 425 to
produce a second combined data 409; and

modulate and transmit both said first combined data 408 and said second data
combined data 409 using said same channel frequency 411 and said same used time

slot 412 to produce first 413 and second transmitted signals 414.



out put. 39) The base station 920 according to claim

37, further conprising: allocating a new tine slot 412
WO 200v/2i389 i s an unused tinme slot 412 on said CRCT/IUS2008/076312

frequency 4 11; and wherein said used tinme slot 412

for said new connection to &hare with an existing

connection is selected if there is not an unused tine

slot 412 on said channel frequency 4 11. 40) The base

station 920 accordin %ﬁto claim 37, further conprising

C

at |149AstThsnkase weation FA0orecpbsting 4 6ladihi 3% ‘elgiep| Widhfransmitter
méahg'tof‘ ﬁﬁiﬁgg&% gﬂgt%l& Be a?(? Qﬂga%&zg e GhBin &héﬂa 408 such that a

connec e; ase s I on accor to cC
fil8f7saidvb@nbintd datadiO8Se ghisershifeldotitid i3péadito aaecbnrdesaad combined
conpection is selected according to criteria
d ﬂ@?ising: said time slot 412 is used by a renote
station 123 having a distance froma base station 114
simlar to said distance fromsaid base station 114 to
a neW)sHiledbase stetien 82Gadcontlii@2 aaimy, sdlectin s asleadt one

The se statio ccording to, claim 37,
sefidios £rosalPEATERtn R Blistlt pbSgpteshitat iy M
connection is selected according to criteria
conprising: said tinme slot 412 may be selected if it
has 48w her base istation 92§ cgondingetos¢laim 49.0wherchl saedahasgsdeft is
mm¥1(9m98 e,than one renote station 123. 43) The base
at gﬁ% according to claim 37, wherein said used
time slot 412 for said new connection is selected
accordin% to criteria conprising:. a power |eve
a

receiVednabase stalinn 220 peeording 198l A8aticiss) ﬁagd Phpyg shift is

12 may be within 10dB of said new renote
mkhi??%h&%s. using said tine slot 412 if both of said

renote stations 123, 124 are DARP capable. 44) The

base tion 920 accordi tg claim 37 ere

non- §9§R§n ERpAHP G RRGHE EH AT SREOPIBISAL ﬁh%%w nel,
aﬁmgﬁﬁ@- 1QdB hi gher than said DARP capabl e renote

station's 124 desired signal. 45) The base station 920
accor pluradityt of ddtasaw@B 404urt her conpri sing instructions

to: ﬁ?@a%{ g&eeseauefnlcg éénegeaor 40 4av?n% a glura%(t:y ofd oqulgtg 425
a plurality of combiners 406, 407, ecach having a plurality of inputs and at least
one output, wherein a first of said inputs is operably connected to one of said outputs
of one of said data sources 401 and a second of said inputs is operably connected to
one of said outputs of said sequence generator 403, whereby at least one training
sequence 404 is combined with at least one data 424 to produce at least one combined
data 408; and

a transmitter modulator 410 having a plurality of inputs and at least one output.

51) The apparatus according to claim 50, wherein said transmitter modulator
410 phase shifts symbols of said at least one combined data 408 such that a first said

combined data 408 is phase shifted with respect to a second said combined data 409.

52) The apparatus according to claim 50 wherein said at least one sequence

generator 403 comprises a plurality of sequence generators 403.



generate said existing connection's training sequence
404 and said different training sequence 405; conbi ne
W@ b@®903G382 i ng connection's training sequence 4PdT/Wb1008/076312
the first data 424 to produce a first conbined data
408; conbine the different %aining sequence 405 with
the second data 425 to produce a second conbi ned data
409; and nodul ate and transmit both said first
conbi ned data 408 and sai d second data conbi ned data
409 Wiy Wap@tuaarsodieniveslaim aquwherpingsaid phgig shif ¢ cvenly
(ﬁﬁﬁﬂﬁmgsed time slot 412 to produce first 413 and
second transmitted signals 414.46) The base station
920 according to claim 38, wherein said transmtter
nodul ator 928 phase shifts synbols of said at | east
one YOrg) AT I8 SOBNE SeRek AR HOTT FUAElar o REHBY ned

dat and08 rbsscRltass Sty LafWidd respect to a second
sai d combi ned data 409. 47) The base station 920

accondinsdor selartiag an 385d the skt Al13and chanied dsquanag 411 for said

sequence gengerator 403.conprises a plurality of
N LRI ACPdB A B R R ST SRS EOB ace stati on 920
accohedmfor KeldeBhdNAQiffodiR ! @diRing Mcquitesedsids fbiSsaid new

evenly distributed. 49) The base station 920 according
conpetionifrang gid ghistieg epnaastipnphizgpingypquenpecasgelity and

di stri buted. .50 aratus to prpduce- first and -

SecontitdiShu il bodRe PR SRl SRS T B uscd dime

siglaupahnishid saicddhmhcs 60 easy 401Lby ahe bsastatione 1$equence
generator 403 having a plurality of outputs; a
plurality of conbiners 406, 407, each having a

pl Urﬁl)io P{es ‘%F)]aérgﬁgt actc@fagngatto lc?

: % { SQ,n?uI‘ﬁigrp pr ?ﬂe?n@ for
first I nputs 1 s operably connected to orfe o

allbaatthgoahpwt smofslovrdid 2af tisae ds datausduineslod @12 amdsadd channel
second of said inputs is, operabl onnected to one of

BB oht bl et _ ‘g_ﬁ%}a SeLERE S é‘?ﬁ%?%ﬁ Btd BYy3 CoRfstigzpip share

willh ah 82%fin® &%n‘é&tgdzrgﬂs RElSRIUEMRER i§Abt 4 uRREPLRRA M 412 Alsaid

| east one data to produce at |east one conbi ne
chdandd fibQB8encard 1.

56) The apparatus according to claim 54, further comprising means for phase

shifting symbols of said new connection with respect to said existing connection.

57) The apparatus according to claim 54, further comprising means for
generating and sending a command to a base station 114 to assign said channel
frequency 411, said time slot 412 and said training sequence 404 to one remote station

123.

58) The apparatus according to claim 54, further comprising means for
selecting said used time slot 412 for said new connection according to criteria
comprising: said time slot 412 is used by a remote station 123 having a distance from
a base station 114 similar to said distance from said base station 114 to a new said

remote station 124 using said time slot 412.



a transmtter nodul ator 410 having a plurality of
i nputs and at | east one output. 51) The apparatus
WwW@ewonsizsy to claim>50, wherein said transm ttRCT/US2008/076312
nodul at or 410 phase shifts synbols of said at |east
one conbi ned data 408 such ¢éhat a first said conbi ned
data 408 is phase shifted with respect to a second
sai sy ambiappdatdabecofdfg tdAhinT b, fapkarcatipsisiag Gfds fg t o
claim50 erein said at |east one sequence generator
sclpgting epigh poesletimeslpt HhZafior s4jd Bew sepirsHer agrorting fofrieria
.k ) r i ; | ai , r.ej
ccifighi el SnfiR4T) Ry RRCILRH & ool Pl o SRR lo
41gppalratdysisédby shatordthas ogeadnsoto sadorsi 283+ é2thannel ;
conprising: means for setting up a new connecti on;
means for selecting an used tine slot 412 on a channel
fre ' : n ' : i
g S (O R P R A b
sethcfihgsad usadrtananslogd Kegtitomceidgedecod0&ctioo rcsailidg e vriteria
connection from.said existing connection's training.
cOg Ui & DB HEIoN oA ASSTHEte OGP TG G g time slot
4102r BhybOGitERAVABTSa i Aftw 4R0td fatfodl D4SAME HRQHnd 5168412 if
slot” 412 on said sane channel frequency 4 11 by one

boiagesaid pmaseistations 123) 12fase A0RF eanableaccording to claim
54, further conprising neans for allocating a new tine
slot 412 if there is an unused tinme slot 412 on said
changigITht aeprieis Yccbrdidg t@aclinnbe veticieif @indn USERP tchfadle
slot 412 for said new connection to share with an

regofesitatioy ldive adesiredisignabf d0dB higher thar s diRARB capable remote
st%&‘ﬂss?,ﬂmt&egﬁecﬂi 1,412 on said channel frequency 4 11.

e apparatus according to claimb54, further
conprising neans for phase shifting synbols of said

new ection with respect. to said existin
conn@gﬁinhﬁﬁpp%‘ﬁ)us ’?‘Ffé’r‘iiB%gor ‘&?‘H&g‘bé%]ilﬁicﬁﬁlpf%mgi ai m 54,

fur thens GONRLLSHAG a TRRR DU H8AQLES IS, sendi ng a
command to a base station 114 to assign said channel

f r equeansyford gedgratgieg daitli axestigf atondd@ioaisdtrgiaing seqaenvierdP4 and
S gtgnCE 404 to one agmte station 123. 58) The

Sa}fﬁ% L EARRESFUNGE #cl ai m 54, further conpri sing
MeangedmfoS @rihinpahs &liftingSemnbdtidn’ sstkhing equente 364 With the

new connecti on according to criteria o '
first data 424 to produce a first combined data 408 and combining the different

training sequence 405 with the second data 425 to produce a second combined data
409; and

means for modulating and transmitting both said first combined data 408 and
said second data combined data 409 using said same channel frequency 411 and said

same used time slot 412 to produce first 413 and second transmitted signals 414.

63) The apparatus according to claim 56, wherein said phase shift is evenly

distributed.

64) An apparatus for producing first and second signals which share a channel,
comprising:

means for generating a first data 424 and a second data 425;



conprising: said tinme slot 412 is used by a renote
station 123 having a distance froma base station 114
W@ 20903382 0 sai d di stance from sai d base st atiRCT/LI2008/676312
a new said renote station 124 using said tine slot
412.59) The apparatus accor@ ng to claimb54, further
conprising neans for selecting said used tine slot 412
for madnd M%eﬁ@tﬁﬂﬁgﬁtai first achningi sagudnGe CI0Ut &1d @ second training
conprising: said tinme slot 412 may be selected if it
scHBCEdQPt raffic, or said time slot 412 is al ready used
by Q. IRt6: E&ﬁl&gﬁg%@ ﬁmttr%iﬁﬁ%géqﬁgnc]ezéﬁ)Iwiﬁ?ﬁre B dalf1824 to
apparatus accordi fig to clal m®4,"  further conprising
progwesa fiow cebmet idag 48 ghduseabihingehs katond 12ierg séquience 405
said new connection according to criterig conprising:
with &&v%@?oqd&%@ T33dparorkis apecond srpbid a9 125 al r eady
usi NgesRIBr ﬁlbﬁﬁ_aﬁﬁgjﬁn(ﬂgrgnéﬁﬁﬁin%eod% Ll Pird Q@B edSBkA408 and
new renote station 124 using Said tine slot 412 if
safibsdeond combided datet4d)9stsaty ©emnd 28ricl fdquney BHARRd a same time

C le. 61).Th ratus_accordjn o,cl aim 54,

sIGRRd RrodurbRttARERE G Cr ERRES el 4E B Pas
desihemhsFof0dhg b&HIRitaneg {dyatn@aiuds DAFFINCARARIE time slot
renote station™s 124 desired signal. 62) The apparatus

41gdcudthel sarge eariel Eeawesay 4 ¥lunt onerbasopptiosi ig: means for
generating a first data 424 and a second data 425;
means for generating said existing connection's

t r ai 65)Nghs e@padee AQdrdaipd t6 aldmdichf etk don@irf¥inpd means for

sequence 405; neans for conbi ning the existing )
selshn@ eaifl sHMS e il ih g aseydians secigra GPRATSipg Spid gmedipasiot
100l Sl A BRTRRnCe A0 2 TP no
moi@tthard e teongpe sdtioe 123 sel@Gnshid anmingestqdeaica 40095 nanaked by a

ans for _nmodul ating and transnitting both said firs
cel g TEQT ft g1 | 4RGP S d GRS Bt Lgpegphetatl 2, or
saftPRaiHRbNdq &Rt 468 Bndt hAANE! tHe GRUGREYe] Fredde®Yd 13 @y nearby
sane uSed tinme slot 412 to produce first 413 and
sagbebimg stidanetni.t t ed signals 414. 63) The apparat us

according to claimb56, wherein said phase shift is
evenly distributed. 64) An apparatus for producing

firsde)ange gRaenes sdcoridStodiiahes Fattieer&ofipaBing means for phase
shifting symbols of said first combined data 408 with respect to said second combined
data 409.

67) The apparatus according to claim 64, further comprising means for
generating and sending a command to a base station 114 to assign said same carrier
frequency 411, said same time slot 412 and said training sequences 404, 405 to one

remote station 123.

68) The apparatus according to claim 64, further comprising means for
selecting said same time slot 412 according to criteria comprising: said same time slot
412 is used by a remote station 123 having a distance from a base station 114 similar
to said distance from said base station 114 to said a new said remote station 124 using

said same time slot 412.



conprising: neans for generating a first data 424 and
a second data 425;neans for generating a first
WQ e@pM3G3g sequence 404 and a second traini ng SPCUENES/076312
405; nmeans for conbining the first training sequence
404 with the first data 4247G o produce a first
conbi ned data 408 and conbi ni ng the second training
sequence 405 with the second data 425 to produce a
second conbi ned data 409; neans for nodul ati ng and
t r arfShi Thq maﬁatswcg%mwgftp cim SdnBirtheticaranriingygeamdor

PR SRS 0RRIES52 Sk R, ok S3EL Pl

retdivat atékamateghtesmdad atreadysurirtg mﬁ g slat 41 28ddy bamdthin 10dB
iSAL nrfﬁ:@sf rgg}?g:r US%tiE] b]22|t4g%51sn%llsglc{)r al@ EIIQP g%ﬁg%egr(?f%éwﬁgr%ote%%stlons

liy@gyggqu§P%%m%%:one base station 114. 65) The
appar atus according to claim64, further conprising

means for selecting said sane time slot 412 according

to c ria co rising. s ti.me sl 2 be
sor b aeisoretRaaydll i deim B8 e s ama A KB Calie
reﬂﬂa?e dtstionl 8arY a asQebdRYenaP< MR hidhaNthaR 8aitl SR c8iadld @Mote
- 127, said training sequence 404 is not used by a

ﬁ@@ﬁﬂsb%1@$§@t$gmﬂfor sai d channel frequency 4 11
conprising said used tine slot 412, or said training
sequence 404 is not used on the said channel frequency
4 1171hyIte dppardny sabdigeld cleim 6] Wheeht eiid phéxk shiteis cvenly
. aratus according to claim64, further conprising

¢ﬁ%§ﬁ@ df or phase shifting synbols of said first
conmbi ned data 408 with respect to said second conbi ned
data 409. 67) The apparatus according to claim64,

f ur t’HerA computes programe progluétpcom@indigat i ng and sendi ng a
command to a base % tiop 114 to assign said sane
carrier f9% d?m%'ﬁTnaﬂgm§°§Qﬁ@n€ine sl ot 412 and

sai d traidjqe %15&4%'1%? G&2nfHitbr 1¢ Brodue ﬁfk% ah® JRbRd §fgﬁ£lk %wh
123. 68) The apparatus according to claim®64, furt

shewrpehiagnelgcamgansg iostrggioeetoi ng sai d same tinme sl ot 412
coSor g0, KEL 3, SOTRA) S s, e ot
froma basfemtds e thlfing s®duedée 404 and a second training sequence

405;

combine the first training sequence 404 with the first data 424 to
produce a first combined data 408;

combine the second training sequence 405 with the second data 425 to
produce a second combined data 409;

modulate and transmit both said first combined data 408 and said
second combined data 409 using a same channel frequency 411 and a same time slot

412 to produce first 413 and second transmitted signals 414, and

use both said training sequences 404, 405 in the same time slot 412 on

the same channel frequency 411 by one base station 114.

73. A computer program product, comprising;:

computer-readable medium comprising:



to said distance fromsaid base station 114 to said a
new said renote station 124 using said sanme tine sl ot
WA 1090MB8IThe apparatus according to claim64, PCF/UR®O8/076312
conprising nmeans for selecting said sane tine slot 412
according to criteria conprilsing: a power |evel
received at a renote station 123 already using said
time slotcodd Zormyudiey W tdihputd:CabBsidre si8indisn@iw ar giiPlechannel,
station 124 using sald tinme slot 412 if both of said
CONYIHING IBStEICTiONSI0123, 124 are DARP capable. 70) The
apparatu ai m 64, wherein a non- DARP
capabl e renﬂ?ghg%ggpkﬁuggs has a desired signal 1CGdB
hi gher t hatecs an dsddAfiRe cRpahl dor erdhew sbatidctivh 3o $R24¢ with an
desired si.gnal. 71) The apparatus according to claim
CXEINL\RARREHAYsai d phase shift is evenly distributed.
72. A conpuigen dﬁ’ﬂ?&gﬁ@t{ﬁl&hg% enc€ OHRY 469 ¥ said new connection
comput er - r eadabl e nedi um rising: code for causing
ﬁ@nsmﬂwmmengt@mmcmMUsaamumsmqanmeé@tcmd S|gnals whi ch

share a chann . Prising ins enerat

S et e Rt Rl At b5 87 B ine JFRTS! £12 on
aiaﬂ&&mh&ﬂm%gmgm§QQM%p%ﬁe6&&s&n%nalaecond training

sequence 40 conmbine the first training sequence 404

wth the first data 424 to produce a first conbi ned

dat 3 ine t e ond t ng. sequence 405
¢ Reme R Nt S8 38688 il bR SRR o nea

Sec uce
dat asefhg; up kW adrieétivth; t ransm t bot h sal d first
conbined data 408 and sai d second comnbi ned data 409 .
usi n§logtisg B eRArHES shof éddetity dannel freugnea bl tfprsaid new
S : nd second transmtted
agh%%bﬁ%gjﬁZeRgﬁgM3§g$,%%ﬁm%%&o trai ni ng sequences 404,
405 detectihg a slififeeiti theniap gtqukhee 405 fdresakiamey chrarodn from said

ex{bs{tlgg %gﬂg pg]a éi'rlag%( %%%pglgqseegit aflérglrlll alc]igss-cZ)%relaﬁog%chPo bet\Eveen

the different training sequence 405 and the existing connection’s training sequence
404 is low; and
using both said training sequences 404, 405 in the same time slot 412 on the

same channel frequency 411 by one base station 114.

75) The method according to claim 74, wherein said different training
sequence 405 has said cross-correlation ratio of between 2/16 and 4/16 when

correlated against the existing connection’s training sequence 404.

76) The method according to claim 74, wherein said different training

sequence 405 is complementary to said existing connection’s training sequence 404.

77) The method according to claim 74, wherein said existing connection’s
training sequence 404 comprises a set of said training sequences comprising: 00100
1011100001000100 10111, 00101 1011101111000101 10111, 01000
0111011101001000 01110, 01000 1111011010001000 11110, 00011



conmput er - r eadabl e nedi um conpri sing: code for causing a

conputer to share signals on a single channel,
W@po3eBng i nstructions to: set up a new connkCL/U8INNS/076312

sel ect an used tine slot 412 for said new connection

to share with an existing cBhnection; select a

different training sequence code 405 for said new
omnmnﬂHOO@nnﬁmnnlBandoexuﬂmnm@xmom@QKIMno gndt1ad0i ng

ence 404; and use both said training sequences

”4@401M@@“ﬁﬁoﬂﬂél%ane time slot 412 on a sane channe

frequency 4 11 by one base station 114. 74) A nethod
to share signals on a single channel; conprising:
SettﬂﬁgTMpmamDéwcmmﬁngﬁiM@ﬂn7£eﬂﬁ£ﬁhB@ddﬂﬁu&ﬁdohmﬂﬁon%
slot 412 on, a chanpel guen 4. 11 for said new,
UURIRA SEFUCBEF 1 %qqréareewe Sﬁ‘éﬁ’ ¥ AL SRIVE CRTREET FYRPISING:

oﬁﬁhqumrl@)l@l(ﬁnﬁi?ﬁ%ﬁl bI AoNi 1N9] fRAYEMCB049P1 f,@1 1 5@ d
new connection from Sal d exi sti ng connection''s

1110d &1 HilAG0 LldGud Atk 040a] 11WHE080 Nl 181 thloklkl0¢ ol rldDat i on

of B 8RR bl SR L RO RO ELBRE NG s s

110070 108000 1191 N 00DtaRd 321 60 T raoNO0d 13 ER0ENOS. 404, 405
in the same time slot 412 on the same channe

frequency 4 11 by one base statlon 114 75) The net hod
et tralnlng

acc Qﬁce 418gth§é accor 18g tMalrrne i\ v%? ap |Sa1% d1 erent trafm

seque Cross-corre
scQednoeans 2brhprian dalﬂ/s&tﬁ)ﬂlsﬁﬁlﬁrﬁmhg stqipeks apmiprisihgt (e 11

i sting conne on's S ence 404. 76) The
1900 T eSS arRel 8 181 bl o R N Ba i s or ot
ORI MB0RUTAGE 149 } Fo SRR BTELI O BRT

exi sting connecti’on"s training sequence 4
1 e d heed 0&ecl@0dilmdyl,t0a 0t 6001748 ] 1 MDED K (D()OQ&J @108Ri sting

npection' s trajni 4 ses a set of

oG 00 bFthoR g0 tueh BuBBIITE g Rl BBTBI TG

1100001000100 101 11, 00101 101 1101 111000101 101 11,

01000 0 11101 1101001000 H1G AOOCOO1 1 1 10 ‘

| O GO BEOngthed 8¢coddiog t010am171m1@@@@dlhfjiererlt@bmlectlon

01001 1101Qh51000001001 1%0% nd 1010
training sequence comprises said set o sdid & ramning sequences complementary to
said existing connection’s training sequence 404 comprising: 01111
1100110101001111 11001, 01100 1111110010101100 11111, 01110
1101111010001110 11011,01101 1110100011101101 11101, 11110
1101110001011110 11011, 01010 1100111111001010 11001, 01101

1100101000001101 11001, and 11100 1101010011111100 11010.

81) The method according to claim 77, wherein said different training
sequence 405 comprises said set of said training sequences complementary to said
existing connection’s sequence 404 comprising: 01111 1100110101001111 11001,
01101 1100010111101101 11000, 00101 1110110111000101 11101, 11110
1101110001011110 11011, 01100 1111110010101100 11111, 01010
0000110111001010 00001, 01000 0101110001001000 01011 and 11100
1011111011111100 10111.



1111101 100010100 11111. 78) The nethod according to
claim74, wherein said different connection's training
W@ 2waess89 405 conprises said set of said trai nPEIYUS2008/076312
sequences conprising: 0 1111 11001 10101001 111 11001,
0 1100 1111110010101 100 171M11, O 1110 1101 111010001

110 1101 1, O 1101 111010001 1101 101 11101, 11110

1101823 100N tbIpkOdulct GlrstlandOsk0d i Jigdld whichlsh@f1d tRannel, the
11001, 0.1101 1100101000001 101 11001, and 11100

mgthod 0DASAA11100 11010. 79) The method according to
¢l al o hing Q6 i Bl &M d 4L N DO sequence 405
Co I Ses al(ﬁ set of sai 3 rai ni ng Sequences
CoNednsiarigy a@ird thinidd QQhed@UDA0AA a 3ddonil10@ing eqhdkk 405;

11000101 11101_.101 11000, 00101 1110 1 11000101
1110°PMbiRifg dher Hish raEgoSEaYCcLs fé“ﬂl tJﬁi ,]f%ﬁ %120 4o produce a

fn%tlMﬁiﬁ@&Ql%{aholgoéhdléérﬁﬂinin%%l%e@&{ao&aiﬁ& s%%@&ﬂ:@lz@s with the
00001, 01000 0101 110001001000 0101 1 and 11100 101

setdrididnta 4251t000durd b s¢dondgdOmbited dwst H9d according to

claim {7, .wherein saj.d different connectijon ai nin

e BRSSP RUEe B aTUdR oL i g SatFhecond
daSLEMEFIRES d 0 DD BB taddadhet @i iffb 84§41 Gind AnABGtiNsISt 412

trai ni ng sequence 404 conprising: 0 1111 11001

to ppadyeodirst #13 and ewend ganspoged signaly d04erd1 100 11111, 0
1110 1101 111010001 110 1101, 4, ,Q- 1101 111010001 1
To1 oot S Tete 3eRds g 485 5t kb Vg Ry H75n tne

sainbQrick Fleh o100 bhiHIbas sthliod 114,00HHdiN A0LOk-cbBdklation ratio
11001, . and 11100 110101001 1111100 11010, 81) The .

begeerodidisbirdning seaicaraton ad sajthiceandhiraiging sgayopes 4y is low.
training sequence 405 conprises said set of said

trai ni ng sequences conplenmentary to said existing
conngy tlihemahskgueerdieg d0dainodh rwisireiq said sédohll tlaifiag sequence

0101001 111 11001, 0.1101 11000101 1101 11000, .
A0 194 F10T-p £ DG ]?Obfmﬁf, 2 b8 gicn pogistst sasins
thd HAQ trhhe doquéhcb 499 1111110010101 100 11111, 01010

00001 101 11001010 00001, 01000 0101 110001001000 O101

1 and 11100 101 111101 1111100 101 11.82) A nethod to

g rh ggigéfé |el“’hfei 4 éﬁg{ﬁ?ﬁ%{ﬁﬁ%ﬁg@?@? % l:vale\?@l}l %Qidssggorn% t?aining sequence

405 is complementary to said first training sequence 404.

85) The method according to claim 82, wherein said first training sequence
404 comprises a set of said training sequences comprising: 00100 1011100001000100
10111, 00101 1011101111000101 10111, 01000 0111011101001000 01110, 01000
1111011010001000 11110, 00011 0101110010000011 01011, 01001
1101011000001001 11010, and 10100 1111101100010100 11111.

86) The method according to claim 82, wherein said second training sequence
405 comprises said set of said training sequences comprising: 01111
1100110101001111 11001, 01100 1111110010101100 11111, 01110
1101111010001110 11011, 01101 1110100011101101 11101, 11110
1101110001011110 11011, 01010 1100111111001010 11001, 01101
1100101000001101 11001, and 11100 1101010011111100 11010.



generating a first data 424 and a second data 425;
generating a first training sequence 404 and a second

W@ e@9036389 sequence 405; conbining the first treCHUSLY08/076312
sequence 404 with the first data 424 to produce a
first conbi ned data 408 and/4&onbi ni ng the second
trai ni ng sequence 405 with the second data 425 to
produce a second conbi ned data 409; nodul ati ng and

transn1tt|ng both said first conbined data 408 and
sai dQebsacihad accondipe treeaigada wivein §@1ﬁ@e@n§éwmg sequence

4(Bacr (rg{ ?{Se{ %a?cﬂ%é?ﬁﬁ%miﬁéﬁg@?%ﬂ%e@r ansné EF” &sj Sl gﬁi\lzst 214
ll&)ﬁdﬂl(lll@!lﬁ@l ]ﬁ?gl{mghi(ﬁ lgl‘ 2110;]'0@@1 BIGQUJHHICﬁl?)O?fXZDIOZIgS i 2 t1t11e
1gh T BB b 30 T A PR BT o L L ol GOy fom

1f1’6}'11(§l)1©?(91’k%f11§?1 @1b16 86001181 ﬂ'o@goﬁﬁmmc@loﬁ@df and
sai d second training sequence 405 is | ow. 83) The

019e 1 He 16e90d1AY] ard £11R0rM0BP] 1 1w el 1dilA0 481 1d.second
trai ni ng sequence 405 has said cross-correlation ratio
of between 2/16 and 4/ 16 when correl ated agai nst the

firsgg)tTid MEMSd SEVERE & A 884 heldIB siB B dAGeRhEiR@ence
to claim82, wherein said second trai ni ng sequence 405

chs cemnme@ eidtsar of setsl teaining Bequsneasrcampilanernasy tesie fing fraining
seflil gnc derr(?otn?p(%fjsm%gﬁ?{ ldlI %2%20 ﬁ)ll ﬁpf‘f 1% 21 '10 Q’P %’l?b@ sai d

st Prar quence i'ses a’set of said

11t1r1awmogome)quemcesn@mmlaum@xooomlﬂm111)1 1109001000100
101 11, 01000 0 11101
11119@)@%1@)%0@41|1@ 1dibQ)é)1Qlﬂiﬁwloiéhbbblﬁdéooﬁﬂ10 0001

S MDA g ARl A g0

11980 haed 14ccldodilog0.t o cl ai m 82, wherein said second
trai ni ng sequence 405 conprises said set of said
training sequences conprising: 0 1111 11001 10101001

111 81930%@ &h&&@&&&ﬁé%&&@é@é@%ﬂe@&n didkdoont trhdnkf) géh%%nce
111010001 110 1101 1, 0 1101 111010001 1101 101 11101,

cotl¢ T pridd :salliiseorrzfmm tmmog $dqendes cOMPIddnehtge to said first

11111001010 11001 1001, and
SeTf?ﬁﬁCT%U%@%ﬁ@fgl9igwoéﬁ@ié@@ﬁégﬂﬂgﬁgBﬁﬁ%ﬁigﬂaccording
1mmoghqnmmﬁ@a1%0@0Qmm0§@1ﬂn&eppMMOtamrnmmgrﬁqquence 405

ises said set of said trainin uences
1gﬂggxxgphbnodiglginloo1111U0010un1 01111 01010
0000110111001010 00001, 01000 0101110001001000 01011 and 11100

1011111011111100 10111.

90) A base station controller 600, comprising:

a controller processor 660;

a memory subsystem 650;

a data bus operably connected between said controller processor 660 and said
memory 685, wherein said controller processor 660 communicates via said data bus
670 with said memory subsystem 650 to send and receive values for parameters to
and from said memory subsystem 650; and

software 680 stored in said memory subsystem 650, wherein said memory

subsystem 650 comprises at least one table of data 651, 652, 653, wherein said data



11001 10101001 111 11001, O 1101 11000101 11101 101

11000, 00101 11101 101 11000101 11101, 11110 1101
wW(@A1®90364389 1110 1101 1, O 1100 1111110010101 10BCT/LSD88/076312

01010 00001 101 11001010 00001, 01000 0101

110001001000 0101 1 and 11100 101 111101 1111100 101

11. 88) The nethod according to claim85, wherein said
coBgRRBCVAlI Al 0Tiat@rHRALEDVE S 163dnEHIPS icdRfc SiafichssiaB, ti4,

said training sequences conpl enentary to said fi r st

Vathrea.Oﬁ RGIRgsaeence 40bdelucs @b Fimsisipy nupiben4 12, andpalucs of

e Fpl Y regor e e ot st e boraa

tralﬁ)ﬂlg kd@d&ﬂlce AWM 21sE0AndlitA00EBdqukhdd4A51Wkh 2 crc&i@d:ﬁelatlon
11001 ll 11001010 11001, O 1101 1100101000001 101

rafq §iMch 18 /fYV-11100 110101001 1111100 11010. 89) The
nmet hod according to claim385, wherein said second
trai ni ng sequence code conprises said set of said
t r ai i) nighes basee soten conpodlbresitanycarding apdclhing élO wherein said

code conprisin 0 111 0p1 101010
SORa ST 58 TOBBAITS 10 RPAUGG ) 5Dt OUbYEA 1 share a
chhfdel 1 J&,%Q -11101, 11110 1101 11000101 1110 1101 1, O
1100 1111110010101 100 11111, 01010 00001 101 11001010
ooocgp,ne@lmﬁrsodm41‘1@%21@@90@)@&1@1‘@1 1 and 11100 101
ééélg%:rligr]a elg'a;ig %igl‘éltot%al%l:ll'lﬁ tse 1?1?118? Q‘grﬁoac tSSgathI' 88&) r‘%rta{no % ge%/uence
4(sybsystem 650; a data bus operably connected betvveen
said controll er processor 660 and said _nenory 685,
V\her@inibl%eaﬂ@ féréhgalamge&eqb%ééé)éowﬂe@@ E@ﬁﬁﬁ%%f@sprwi%e a
fSAl 4&%%670 with said nmenory subsystem 650 to
sen ece| ve values for paraneters to and from
sal obdnr&mner yhes lsbmmdt eambpOscqanetes 803 waitle tik8Gesindr éata i 425 to
i d rrem)r s st em 650, wherein said nenory

prg ‘Ef§)?ssle‘é?ﬂ %%%9 ‘at | east one table of data

651, n6Rdatc @RS ’trai’l‘ﬁﬁﬁ Bbth 91 HrsHaSALREPHLE DS Al US 8o data
paraneter for at |east one set of renpte stations 123,

cohriinecdvduitaid®d ofing thaisaing ghamh&mndﬁ)All el yemnofimeisloe 412 to
pr%lh?cte ﬁ”r?t"ﬁ‘i nﬁ edona t%nglr%tt%g s1gnals 414, and

use both said training sequences 404, 405 in the same time slot 412 on the

same channel frequency 411 by one base station 114.

92) The base station controller 600 according to claim 90, wherein said
software 680 comprises instructions to share signals on a single channel; comprising:

set up a new connection;

select an used time slot 412 for said new connection to share with an existing
connection;

select said second training sequence 405 for said new connection from said
first training sequence 404; and

use both said training sequences 404, 405 in the same time slot 412 on the

same channel frequency 411 by one base station 114.



channel frequency 4 11, wherein said val ues of
trai ni ng sequence 404 conprise a first training

WG 2wWaes38 404 and a second traini ng sequence 4PGI/WB1008/676312
cross-correlation ratio which is Iow. 91) The base
station controller 600 accofding to claim90, wherein
said software 680 conprises instructions to produce

firsy3)amd bagcaatbnsdogiialla 600iactorangle cRirg beMeher comprising
conpri Si ? enerate a first data 424 and a second
dat &2 Ripei sg@f?f&wawr@é Q15 Whaeby ¢ plumlity oE iy det s seoerated;

and ' g t he

fir Egd%%ﬁ%@%%éégéﬁ%%gﬁgg MAﬁﬁiiﬁ@E¥$fS¢Hggﬁd 424 to

pr oothlaraatj off @imbdorb 4 Oe d 00 adaah AN g @ pidralitg of hepussexmarat least
Ol BT T BSOS W OB NBHS BeATaT BDOSOBAEH Qe geid output
oftdn@o$ gzha dRQLBuR A £ If dfgSt scCPO MG AR iAQR N ccﬁﬁ’i’egted to

second data conbi ned data 409 using the sanme ‘channel

on‘erosf qaudmppuﬂs dfsasingtqecnsa galdratnE4(§| athetbbg at lpagrond teaing
3 an econd transn1 ghal,s 4 and use.

sopiyinge 4 & Pl ARG L et BN BBk 03B 27 e Sifc b feos i cRinca
da%d #08:44@ on the sane channel frequency 4 11 by one

base station 114. 92) The base station controller 600

acc or dansenittes reoculatpobl0 hetveneed plugditidoSioputaane aglgast one output.

conprises instructions to share signals on a single

channel ; conprising: set up a new connection; select

an usgdhtibag: sht@in c%h&oﬂ@%OS&icé’orﬂm‘gl t6 QRANA OV @Het%ﬁh sahtiade€ond
wth an eX|st|ng connectl sel ect said seco

traipige aPgignseiehte HOBOROTOTE ki gn iave ebhrieesn %6@6 (16 when
co‘?l%ia‘{iecf ddafilst i @Rl ﬂg%g%aé‘égg%%e 484; and use both said

tral ning sequences I'n the sane tinme slot 412
on the sane channel frequency 4 11 by one base station

114. 9 The base stati ntrol]er 6 cording to
cl ait 5 ¢ begg yigfian @Bﬂﬁﬁ?rﬁ%ﬁdc‘éorﬂmﬁrt‘élcﬁf‘?%@f Whegew said second
traifib %@qﬁleﬂ%os\'\f@ bR nRnRIrHAaid NrsPhraiflHoBeddéhct 804.

genérat e

96) The base station controller 600 according to claim 90, wherein said first
training sequence 404 comprises a set of said training sequences comprising: 00100
1011100001000100 10111, 00101 1011101111000101 10111, 01000
0111011101001000 01110, 01000 1111011010001000 11110, 00011
0101110010000011 01011, 01001 1101011000001001 11010, and 10100
1111101100010100 11111.

97) The base station controller 600 according to claim 90, wherein said
second training sequence 405 comprises a set of said training sequences comprising:
01111 1100110101001111 11001, 01100 1111110010101100 11111, 01110
1101111010001110 11011, 01101 1110100011101101 11101, 11110
1101110001011110 11011, 01010 1100111111001010 11001, 01101
1100101000001101 11001, and 11100 1101010011111100 11010.



at | east one sequence generator 403 having a plurality
of outputs; a plurality of conbiners 406, 407, each
whawnmdp3s plurality of inputs and at | east oneP@UURIDG/076312
wherein a first of said inputs is operably connected
to one of said outputs of ofke of said data sources 401
and a second of said inputs is operably connected to

one 9¥) Biad hsoufafitii SorfolI8A6G) SREMBICE BEMEIRWBErcHDRd
wher ey at | east one training sequence 404 is conbined

segpRdrERing sgauenem @0 yeaaprisosa ¢ IS'@Q (e 13g SqUBGRLS sPaPrising:

(Hﬁ??ﬁh&ﬁQO?ﬁhﬁn49f1uﬁﬂdoﬁuhfﬁﬁﬁﬁgh,ﬁiqﬂﬁ?%héé@ﬁmfép
aving a ural i I nputs an east oné ou ut .

1190)10ﬂhé001}al$)é dtat, |1am1(¢®m1r1¢00(b110160m Bidd oy @i 109 t o cI ai m

GRuadBESl BoS S, TED o oLl QR g b e

omﬁmioqb@fbo@qmpﬁsn@ﬂ 1®0f1i0fi ﬁnbﬁ #1109 1§eMUence 404.
95) The base station controller 600 according to claim

90, wherein said second training sequence 405 is

t t 404, .96

e eI ot St &0 ss6Bl B, TR §eit s do
scbbiRf @difing dbglhchéd 565 EdnRrivechis SAGEHLE %%g&gﬁ&ﬂ&@s a
set of said training sequences conprisin 0100 101

comdoootayda sod fiost t@mmg)sﬁn@qncrcﬂiﬂrmlprlmgo@tiﬂ@1 101 11,

1P BTt 1080 10 i 9T 10tk E 0t 101 1,

1 1@1@011011)0@111% IJLOODQQJ.@DM 010001119000 11000, 119101
00010100 1111 ase station controller 600

The b
11&&&59(1%1%1 k1§ 1&9111 rﬁlébo {Hd o] HOQ0 1D W08 o1 104 i i ng

12RO M8 OTERE T ORI WHNB 11 11001,
0 1100 1111110010101 100 11111, 0 1110 1101 111010001
110 1, 0 1101 1110 1101. 101 11101, 11110
1101]]01)%%’1 R94e §tgtien @P(tfi’ﬁir 8(1]913(9_%@ PE0e £ airi}]?%i‘déir@%sald
11010100% &%&11 AGLOEA000daid Ok of 108 trairdilfschddREs

00 11010.98) The base station
compi¢emaeitirgrto 600 fas dcmdigspquonas] 401 o0 Prismped il sai d

P50 B0 B B ITEBRS Foctty NP LA Brop 01 0103001

11113)11(51111@@(1010@ 11101 1319001®% 18ddu®1 1 LL1 HEP0§L1000101
1101 101 11000101 11101, 11110 1101 11000101 1110

11]11@1001101@111)%@111 01010 0000110111001010 00001, 01000

0101110001001000 01011 and 11100 1011111011111100 10111.

101) 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 which
conditions the signal (for example by means of down-converting, filtering, and
amplifying);

a receiver demodulator 923 operably connected to said receiver front end 924

demodulates the conditioned signal and outputs the demodulated signal to



1111110010101 100 11111, 01010 00001 101 11001010

00001, 01000 0101 110001001000 0101 1 and 11100 101
WaA110203638911100 101 11. 99) The base station cPCE/D8100&076312

600 according to claim96, wherein said second

training sequence 405 conpri%es said set of said

trai ni ng sequences conplenentary to said first

t r ai N¢HAgn & IGL&TRE endt @4 i @aaK 2N Bpefiblldohndd Db said receiver

10101001 111 11001, O 1100 1111110010101 100 11111, O
demofglatorPR3 pad said sontraliey p1ocgsso1 96¢ 1101 111010001 1101

11061 PE BB IOBE! b vl PErE0 6T BHE 10 TBl comeote

pridd36dr,968nd 11100 110101001 1111100 11010. 100) The
base stati on control r 600 accordlng to claim

whereflcs adyinieticayy 99? Qrerehly conprriHld Sﬁlé@oe%ﬂl&r.pgﬁssor

96@a|d set of said training sequences conplementary to
said first training sequence 404 conprising: 0 1111
1100 tr&BiitGododid o WAF0Ipera® Iyl ddnbedted GOsbdd cadtd add thGtleaver
92%9,1000, 00101 11101 101 11000101 11101, 11110 1101
1000101 12110 1101 1, O 1100 1112110010101 100 11111,

01010200 er Fibht APRBALR 98608drabR 1R8PS said transmitter
110001001000 0101 1 and 11100 101 111101 1111100 101

modulatpp338 mdmpseabdy earingeicd maiQques iSWij,eh A@ontrol | er
rocesso nt.enn e
gper a ai% B%onneéjteraé)? R a&‘?é%%” SUSPaT | §ﬁr<1t (glr?f ﬁnoﬁgssgﬁégb and

sal’(ﬁaﬁhﬂeﬂfdeédd&ﬂhncﬁﬁ@nﬁ&l’ea@@%béayd f@&ﬁ@ﬁd@@b@@t@@zz Sald
duplexer swtch 926 whjch caonditions the signa

regsiygrgTant pRd Pdh said drngrpist BwAviatar94g and paigd gﬁ?%tteraﬁﬁ@“ end

o2pld fying); a receiver denodul ator 923 operably
connected to said receiver front end 924 denodul at es
t he sofmdird 9@neored ilgsed menthro A6 witerdih eaid emmabrl 86@ dornprises

i gnal toa coder and de-interl eaver
at g5 it Pl ShIBE RSl B3 E5F G HRBR i A SR ahca95e
paitctSiBiofl aCIRM: bRL L& of REAGESRRSNIOA; 184, RAREs 8f A ihRB. sequence
controller interface 921 operably connected to said
40domalned ofemapsloicemsimr 40B,0:nd values of channel frequency 411, wherein
said values of training sequence 404 comprise a first training sequence 404 and a

second training sequence 405 with a cross-correlation ratio which is low.

102) The base station 920 according to claim 101, wherein said software 680
comprises instructions to produce first and second signals which share a channel,
comprising:

generate a first data 424 and a second data 425;

generate said first training sequence 404 and said second training sequence
405;

combine the first training sequence 404 with the first data 424 to produce a
first combined data 408;

combine the second training sequence 405 with the second data 425 to

produce a second combined data 409;



a coder and interleaver 929 operably connected to said

controll er processor 960; a transmtter nodul ator 928
W@p@paki3gy connected to said coder and i nterl eaREr/USDB3/076312

a transmtter front end nodul e 927 operably connected

to said transmtter nodul at’B®r 928 and operably

connected to said duplexer switch 926; a data bus 970

oper@abdyiate and eahadit bethwaenfisacenbiasd dokl408 apd 08idS$S&nd data
960 and sai d channel decoder and de-interl eaver 922,

cogpigedy date 02 usis ot cagasricroraiueney 4l T ardpame fiighslop At to
it ' | d said
W?&%ﬁgﬁ??ﬁéﬁ/?E%%?Hgﬁﬁﬂg@g?SﬁﬁﬁgégggﬁgPe 32& stored in

sai cdusgehoth yai8Gininfscq@icncsad @, @OA0N hO dne amer slste$l2adn the
| east one table data 651, 65 653, wherein said

Saffi&t m@&ﬁg?ﬂ§§§y€§{BﬁQH%PMESEQPEﬁ%%er for at |east one
set of renote stations 123, 124, values of training
sequence 404, values of tinme slot nunber 412, and

val ues) ofhachmanekion P20 aesncding td dlaimni 81 evirersiaisdidvalitwass 680
of training sequence.404 conprise . a first training

OB IS TIRO TS AP TA SUEEIROT § AP BRIk SORPESES with a

Cr OS®t GPL hekabhRtibRt i 0 Which is low 102) The base
station 920 according to claim 101, wherein said

sof tsatackas8gddinpplios &2 farseidurew emscetpnpiochigicevith pr pxisting

“%ﬂgn%%gond signal s which share a channel, conpri sing:
generate a first data 424 and a second data 425;

genefeidcesas@bddond traihirgl REMIndE cSERMUIBOE sA) Acva ROn1S@ticN; and
second training sequence 405; conhine the first
t r ai WE YU s2jd drdning oadusness 40de 40p rig thesamae ime glof 412 on the

saPfeQALGR B ﬁén%%égpﬁ’géﬂag%%%hﬁioﬂ%- conbi ne the second

training seque e second data 425 to
produce a second conbi ned data 409; nodul ate and

transmit both sajd first conbined 408 and said
secold) dif g sHbiondal &390531&_590 E‘lgmiﬁ‘ bhustbs <Gprige

fr equenEYinfofdat@Rrds 9818w h B8y £bRtalthl 8f §0a BIPAYLRerated;
first 413 "and second transmtted signals 414, and

at least one sequence generator 403 having a plurality of outputs;

a plurality of combiners 406, 407, each having a plurality of inputs and at least
one output, wherein a first of said inputs is operably connected to one of said outputs
of one of said data sources 401 and a second of said inputs is operably connected to
one of said outputs of said sequence generator 403, whereby at least one training
sequence 404 is combined with at least one data 424 to produce at least one combined

data 408; and

a transmitter modulator 410 having a plurality of inputs and at least one output.

105) The base station 920 according to claim 101, wherein said second
training sequence 405 has said cross-correlation ratio of between 2/16 and 4/16 when

correlated against said first training sequence 404.

106) The base station 920 according to claim 101, wherein said second

training sequence 405 is complementary to said first training sequence 404.



use both said training sequences 404, 405 in the sane
time slot 412 on the sane channel frequency 4 11 by
W@r®I03s89 st ati on 114. 103) The base station 9ROI/US2008/076312
according to claim101, wherein said software 680
conprises instructions to s¥fare signals on a single
channel ; conprising: set up a new connection; select

an uRgq THerBRssbtotiorddR) dcobrdsdyl @ ciey 100NwREkInaid ﬁrsﬁﬁ@hﬁg
wi th an existing connection; select said second

seflpgich At cerapies @ée‘i:‘bfoﬁéldéfﬁ%mﬂ% BCRISNEFS FEMPESHAERA08N:
1@@%6&%&%6 1%’1‘;1@%"161 fg%??ﬂ% ﬁﬁslcﬁ(ifr,roﬁ% in the

time slot sane channe equency 4 11
OlbyODHe)lb%(Ié)Os(llal(D @1004.4111D0491000€001a5 161 @1016n 920

ord ¥ Bl 508uli? 0Tl 00 uh st s OEPog e 1" efd 32

111310080 8519d:11211 | east one sequence generator 403
having a plurality of outputs; a plurality of

conbi ners 406, 407, each having a plurality of inputs

d t
o ot | R s Ui S oot BsTiRdoht Sty S Seond of
B QbquRAbUFHREA RS £ 88 of Odid aarhif: SAGONTDs SbmSik: 01111

inputs is operably connected to one of said outputs of

11@@&bpwéaweldéel19%&1&%&1141@3001@4@&&@1 il 1 @40 one
t
URATLIY B0 PO ARE A0  PREPeL BT Ly 4B aGo

11@mdl(u)moans1m1t1t)er amdwhmmnmm@om@m n@oa, @ilgnal i ty of
8 st one (Put. 105? The base station
11@@ 01&9989%%911981,@%1&4(1%&1 1AL AL 108 1d 04@cond
traini ng sequence 405 has said cross-correlation ratio
of between 2/16 and 4/16 when correl ated agai nst said
f i r st09) rHicriangstsauedicecdfidng tbREimTIde, Waseinsdaat scoond20

accordin claim 101, in. said second trai.ni
trdping é%@g%%o ‘é’n&i‘r?ﬁ% %ﬁf‘évﬂy?é%lg TR NIRGICGUETICES FOpAing: 3
113)@@%'0@@0141% 13801, olhe1 PagR 16t Atio®TH 192G 08CeRIpdi Ng to

claim 101, wherei’n said first training sequence 404
11dé ]ﬂééwﬂﬁlﬁéﬂObﬂléﬂDaﬂﬂﬂéDW) 1 5BqUHE &l 108npri si ng:

Bt lﬁéqqii’f"68%@8@@9‘1}9%@?@9&}@8&1’0@&1. a

0191 O&30h06100010P0 11 EXLOAOI1 LLLDHP1110G04 18111.

110) The base station 920 according to claim 107, wherein said second
training sequence 405 comprises said set of said training sequences complementary to
said first training sequence 404 comprising: 01111 1100110101001111 11001, 01100
1111110010101100 11111, 01110 1101111010001110 11011, 01101
1110100011101101 11101, 11110 1101110001011110 11011, 01010
1100111111001010 11001, 01101 1100101000001101 11001, and 11100
1101010011111100 11010.

111) The base station 920 according to claim 107, wherein said second
training sequence comprises said set of said training sequences complementary to said
first training sequence 404 comprising: 01111 1100110101001111 11001, 01101
1100010111101101 11000, 00101 1110110111000101 11101, 11110



0101 11001000001 1 0101 1, 01001 110101 1000001001

11010, and 10100 1111101 100010100 11111. 108) The
wha®e/034382 i on 920 according to claim 101, wherRCHUS2081076312

second training sequence 405 conprises a set of said

training sequences conprisidlg: 0 1111 11001 10101001

111 11001, O 1100 1111110010101 100 112111, O 1110 1101

1191100000011 1319010101100 01 MAQA0 ML HOAGOON 11101001 11101,
11110 1101 11000101 1110 1101 1, 01010 11001

00091 161d 991 008k, 01800 9 K1l 1190 PO1HdP1 1 pod 111%b1, and
ué%épgn}}pﬁgﬁqg 11111100 11010. 109) The base station

according to claim101, wherein said second
trai ni ng sequence 405 conprises a set of said training
sequences conprising: 0 11 11001 10101001.111 11001,
0 110%) TrDBRPRUS pRadugs ﬁ&tf@ gecopd signals phgyingppahanncl,
Co%%gg 01 11101, 11110 1101 11000101 1110 1101 1, O
1100 1111110010101 100 11111, 01010 00001 101 11001010
000 Calplutlig06f tDsoutd0d01.0006CEy hdtality ahdatd 4290 gbOdrated;
1111 1111100 101 11. 11 The base statjion 920
acc 063iﬁaﬁéoqeo%&v%ﬁgiwt%ﬁ@lavmgsaap &railioesﬁwtww#eﬁﬂw a
pleRAHENAEI AR sERIEREds 105 i S@indrab@t whbrehddadd pRudd1fy Bbtraining
sequences conplenentary to said first training
seqeepgentt epmaprse p btdrangng sequende 40fomd pisgeargl treing sqquence
4@%10 1 0&11QQ1;1%%.%%%£%%0%)100 11111, O 1110 1101
ML B66 196741 , '01°"11010001 1101 101 11101,
111 10p1hd0idy dAEEbLALs 406,407 1€dth haviBd @ HQurdlHQ QT inputs and at least
11111001010 11001, O 1101 1100101000001 101 11001, and

onp it YeEre R edIrstof pailgoputy prperaphngompded psencf seidgptputs
of 08 oRCH8Ha Gy 0 £0 1BIT Q&Zond’\g}?sg%'s’ie{)&gﬁsdospgf%w Snnected to

training sequence conprises sai rai ni ng
orzeduaid cagueosiphrinentacy gtiersar 403, mhstebl raalcastroge training

seque .404 conprjsing: 0 1111 00 110 10,100 1111 .
seqyepse 31,8‘? i5 T IRET Y Bpp Bast Qlﬂéﬁta ié%wﬂ@ ére b éppgione copbined
da}é)él()gl’;lgg)OlOl 11101, 111101101 11000101 1110 1101 1, O

1100 1111110010101 100 11111, 01010 00001 101 11001010

0000 ra3 g raddidaton HE0HE 0RO ucioN oflinpwtd and 20I@ast @fe output.

111101 1111100 101 11. 112) An apparatus to produce

first and second signals sharing a channel,

113) The apparatus according to claim 112, wherein said second training
sequence 405 has said cross-correlation ratio of between 2/16 and 4/16 when

correlated against said first training sequence 404.

114) The apparatus according to claim 112, wherein said second training

sequence 405 is complementary to said first training sequence 404.

115) The apparatus according to claim 112, wherein said first training
sequence 404 comprises a set of said training sequences comprising: 00100
1011100001000100 10111, 00101 1011101111000101 10111, 01000
0111011101001000 01110, 01000 1111011010001000 11110, 00011
0101110010000011 01011, 01001 1101011000001001 11010, and 10100
1111101100010100 11111.



conprising: a plurality of data sources 401; whereby a
plurality of data 424 is generated; at |east one
WG 2w9/es389 gener ator 403 having a plurality of PCE/ps1088/076312
whereby a plurality of training sequences 404 is
generated, wherein said plWwality of training
sequences 404 conprise a first training sequence 404
and H 63 eneRnghphdatisntagdsg s enie 1495wréih said second trammg
cross-correlation ratio which is low, a plurallt
scgussE 8s somppses et ofsaidHraiaing ﬁ@qugniﬂslwmprlﬁlyg o1l ﬁ:put s
11%6&’1(?1%1[)@?1%% 1906 ‘?Hﬁ@éﬂﬁnl"ihﬁéﬁhﬂl?odi 194, 011921
I'S opera connect ed out put s of
11@@@110‘109@11 ldOdat)al S{HUJOI:GESIMOQOHHGIH)ISEHOHIQI dfiosai d

P Dab0BE AL Gy PATFERS T {haPl, Plaot g uiputs of

11%@0!00090?1%%06? A84 1160 cyTRlHRd 1M £dd A1heast one
24 to produce at |east one conbined data 408;

and a transn1tter nodul ator 410 having a plurality of

in u d at ast one t

honobh R GbapbR i3t bl 11 S dB Sa R e i ine
sc§BA18R08 cHHpriftas ssedafd R8Sing @éc[&h@és'c@ﬁlph@ﬁlg% afi 1

bet ween 2/ 16 and 4/ 16 when correl at ed agalnst sai d

1004 £Q10d P@ IHil g 08 bl ek &109401 h1119) 10 L0 p@(ﬂ@ﬂus_ .
11%@??61%@6’%@2 1%'181 “Plﬂl(gl1%2@861%1??10‘1@%?6‘1;10@"a! ni ng

s conplenentary to sal ralning

1151eqm{noe0141©0 11115)01%@0@(@&10&11@31@1{)0@10@1n@laoo claim
uence
Ol@éﬂrbqq()é@%l()é)()soéplbﬁndshkI@Otlpémlﬁglklé 9%&@13151 corrprl si ng:
00100 101 1100001000100 101 11, 00101 101 11012
111000101 101 11, 01000 O 11101 1101001000 CH 1 O
A OQd8) Thel appﬁatds@cmmmkﬂlw Wlddin kaid 36dond training
1100108%001 0102i 01001 .110101 1000001001 11010,
seawdcs 49980 S 641 PRl PAHIGEINIRG 3ATUFHE) CORE eg&ﬁg%fwld

ﬁ@%ﬁﬁﬁ@@%&eﬁc&h@l OBrdpriingMO€1 B 11091 6h 0306 PNd 111081,91760

seguence rises a set of said training
lideg L@i@é@ll@@dﬂﬂﬂhl(}igw @1(11]111011)1)0®1101D11D10@1110111 11001,

1 g0ty oot g11b T Td SRadtorbe ) Aba 128111100

1 11)3;8%1111118@11)11611 1060118011 0010006050 1 1000101 1441006610
110101001111110011010.

119) The apparatus 920 according to claim 115, wherein said second training
sequence 405 comprises said set of said training sequences complementary to said
first training sequence 404 comprising: 01111 1100110101001111 11001, 01101
1100010111101101 11000, 00101 1110110111000101 11101, 11110
1101110001011110 11011,01100 1111110010101100 11111, 01010
0000110111001010 00001, 01000 0101110001001000 01011 and 11100
1011111011111100 10111.

120) An apparatus for sharing signals on a single channel; comprising:

means for setting up a new connection;



1100101000001 101 11001, and 11100 110101001 1111100
11010. 117) The apparatus according to claim 112,
wob@pesaIssai d second training sequence 405 conPeT/E8208(076312
set of said training sequences conprising: 0 1111
11001 10101001 111 11001, (831101 11000101 11101 101
11000, 00101 11101 101 11000101 11101, 11110 1101
11000434} faddleclin®in bisetirhd 9t 313 4 2QBIAND Ered@hcd U1 1 Tor said
01010 00001 101 11001010 00001, 01000 0101
ney GO SPIo0 oh s (Mthjangxipting comneetien;111101 1111100 101
1 1: éa%)s fgp&léacﬁﬂg raacﬁffgreﬁltcﬁaq{lgﬂg%g%ﬁe%cg |465 %r]s:!léi neﬁ@ %rﬁ'egtion
sai d second training sequence conprises said se
frah saal dxiktirg) oomgcts@iuenoesy sajuphandin, avlyertia & arods-tomrdation
t.rai ni ng seqyence 404 conprising; 0 111 .. .,
raiiq JRsPiesto 5o 44 ETent 1661020 RIBOIE 14951 fﬁ% 1%% CPristig qoppgation’s
Hgné%é ubh&lacllil @P0QY 110 1101 1, 0 1101 111010001
1101 101 11101, 11110 1101 11000101 1110 1101 1, 01010
1100mhedns fod 09149 bOthlshixd trainghgl SO tictictd @30H,149B0@O0the B@rhe time slot
1001, and ,11100. 110101 1111100 11010. 119) The
4%&&%%%&6 %ﬂ%&&%&l&%‘&qﬁﬁyccrnﬁi]ﬁ%ﬁs_f%t}%ﬁé‘r ein said
second training sequence 405 conprises said set of

said training sequences conplenentary to said first
tr ai RN hseapperites agardiegri ckimgh200 whenein said different training

S5 Mo 161 “HL 6T IO SHBILIEE L1168 o PP 188,416 when

cobbDRQLQLIbAA0 ckb0Ag donRcddPOudibhkbb00:104204.100 11111,
01010 00001 101 11001010 00001, 01000 0101

110001001000 0101 1 and 11100 101 111101 1111100 101
11. fb%??THé}ga BRI 1o PRGNS oS WHRkS 8 @dide Itt’?lining

channe rising: nmednhs for setting up a new
sequémee eDb ancoreplosichiary ®edagl txistihgaconuseanid trEnlgokequkb2e code
on a channel frequency 4 11 for said new connection to
Whare with an exi sting connection; neans for selecting
a different training sequence 405 for said new
connection fromsaid existing connection's training
sequidg eloppamhs re¢mrdiag ¢ olesn d 20, rvehcatin smdreatsiing

between the different.training s en 405 and t he
OB AR AR STIEREF 204 OIS ST SHE G lieE Seuesss
Coﬂﬁﬁ‘ising: 00100 1011100001000100 10111,00101 1011101111000101 10111,

01000 0111011101001000 01110, 01000 1111011010001000 11110, 00011
0101110010000011 01011, 01001 1101011000001001 11010, and 10100
1111101100010100 11111.

124) The apparatus according to claim 120, wherein said different connection
training sequence 405 comprises said set of said training sequences comprising:
01111 1100110101001111 11001, 01100 1111110010101100 11111, 01110
1101111010001110 11011, 01101 1110100011101101 11101, 11110
1101110001011110 11011, 01010 1100111111001010 11001, 01101
1100101000001101 11001, and 11100 1101010011111100 11010.

125) The apparatus according to claim 120, wherein said different training

sequence 405 comprises said set of said training sequences comprising: 01111



means for using both said training sequences 404, 405
in the sane tinme slot 412 on the sanme channe
WO e@gu0aaey 4 11 by one base station 114. 121) AGEUS2008/076312
apparatus according to claim 120, wherein said
di fferent training sequence8#405 has said
cross-correlation ratio of between 2/16 and 4/ 16 when
11¢)on1(e1l0a0@ﬂ1 1agabast01umslﬁ)dost)mgmmnﬁmbommsmt raini ng

ence 404. par at us accordi to claim
11119@)101\%89(&0& lééi)b lduli(? é}(gldtlo‘@(}lé?ulml&gl]é)ééu&ri@e 405 is

11‘1‘?5‘?6(%‘?6‘1‘1%@’1 138&%93%?56@1b[‘ﬁloﬁ%‘{lﬁ@ddo‘f”m% pr ai ni ng

sequence co aratus actcor |ng to
Ol(\i)llal()ﬁOlQ@],OO(MﬁH()El ands Al 1d0dxXil $1110¢1 cidnf@ddibn' s trai ni ng
sequence 404 conprises a set of said training
sequences conprising: 00100 101 1100001000100 101 11,
00101]261 ]aé@';ragu% %@&9&9& td-Bkind 323 QO8N Qaili M ¥drent connection
1101001000 O O 000111101 1010001000 11110, 0001
Udn@g@&nmmﬁﬂﬁﬁbﬁmﬂﬁmis9m®$ﬁbfwﬁd@@mnmm@m@ﬁwiﬂaﬁm@mm@mmyto
ﬁ%Olq and 1 100t1111101 10001 11111.. 1§ﬂilThe
saif P Ing FONeelig §i R o3 aMai P 6 mﬁ%tP%“Srﬁngs
11¢of f@rog0d11a9NNe61t,i0aMm06 1 81 NIl 0G1HOULENCE 1401 1QONPr i ses
said set of said training sequences conprising: 0 1111

11910b0196001001011,0114b6110160QHdH1 hol1hllPdohi0101 100

b iggBA T R0108 6P oA RO T PR b BT 11 1o

1109041 00000L@10 100 0Qhd 111001 0016011100100 10014.01
1100101000001 101 11001, and 11100 110101001 1111100

11010. 125) The apparatus according to clai m120,
wher gizn FHal L Qﬂaglf %Eé‘d?&m tRERIR92$ %ﬁé“r‘&ﬁ%aﬂ%?ff&gﬁﬁpc{dlﬁﬁg
sai d sét of 8 tra|n| g sequences conpri sing

selddntd 209 torhPri<t O sdtldf saiaBining sdqli@dcek lzaﬂl@lhﬁﬂenﬂaljl @ilsaid

X80 RDRClian s S5 Eomay e §hoo 8L 0F 86 4 11401

01%@11@0&51@@11ﬂﬁlolliﬁﬁ)boé@l(ﬁoﬁ%i1(911@@&)1@1%101 11110
001000 0101 1 and 101 111101 1117100

111)111(1)2)691%@ lé@bhr()alﬂ@&lhblddﬁ@l(}l@lt(lﬂ tlldil 1028, V\,her ein

o 1A RUEDROREMFHO LEM DAL Py E T AT L0

1aempPicamenti@oyiol 1 sai d exi sting connection's training
sequence code 404 conprising: 0 1111

128) An apparatus for producing first and second signals which share a
channel, comprising:

means for generating a first data 424 and a second data 425;

means for generating a first training sequence 404 and a second training
sequence 405;

means for combining the first training sequence 404 with the first data 424 to
produce a first combined data 408;

means for combining the second training sequence 405 with the second data
425 to produce a second combined data 409;

means for modulating and transmitting both said first combined data 408 and
said second data combined data 409 using a same carrier frequency 411 and a same

time slot 412 to produce first 413 and second transmitted signals 414, and



11001 10101001 111 11001, O 1100 1111110010101 100

11112, 0 1110 1101 111010001 110 1101 1, O 1101
waiwonssed 1101 101 11101, 11110 1101 11000101rQm/us2008/076312

1101 1, 01010 11001 11111001010 11001, O 1101

1100101000001 101 11001, anth 11100 110101001 1111100

11010. 127) The apparatus according to claim 123,

wher@edhsJai Wi Bt ke tratnigd $bq0ehcs &gy 64U§Qn4ﬁl~55aﬁwmhd': §1@s412
said set of said training sequences conpl enenta

r
Ons i Faigy jcatrich dredBensd il JR assaEcfigH tyeoneobese si#Hen éﬂ%(v wheyein a

AR A0t OB s

traidi@RdPEndcld 116 1, 0 1100 1111110010101 100 11111
01010 00001 101 11001010 00001, 01000 0101
110001001000 0101 1 and 11100 101 111101 1111100 101

)TN alﬂﬁpﬁﬁﬁtaé’&)rélﬁ% 18 t8r &Qiﬁ? '1 ng {vhERin 34d s%@&ﬁf‘ @rammg

S|gnals whi hare a ch nprising: means
segesnee AA05ndaa shidr stossi-atnaelm@h aatmb wfs‘efﬂwndl datéa and54/ 16 when

ns, f or n ting a first training sequence 404 and
ngﬁggggﬁﬁnpgg?ﬁﬁﬁé“@@ﬁ%5%@8“ 6@4 means for conbi ni ng
the first training sequence 404 with the first data

424 to produce a first conbi ned data 408; neans for
combl 39 rkhet ippasadeoecardiag ip ndaise dd&nwEew 0 syid t scerk training

secon at second conbi d data 409;
seﬂ%enﬁs QPQ IS c%m&)u?mef‘n alg tg ﬁ%(ci?lrrs% tramutl% Seﬁble%o t4@38a| d first
conbi ned data 408 and sai d second data conbi ned dat a

409 usigala sane carrier frequency 4 11 and a sane
t i mel ) okhesppaietys seeradiog to phain 128.3vhgwein seid diyef training

sehﬁ&feé Tok E&ﬂ glgnaks Af&}lﬁi t&%‘i‘iﬂ%@%n&g hg‘lﬁg*;@ﬂ@os ai d

raining se uence sane |ne 412
1(111111000&)19@011@)0(:1@[111 @010T eQLidoty1 190Q101i mlals(aa]mmcel | by

o 1251 63380 Glsble 1 2o 1Poe LT ioTuf\BaEOGEEURLLRES one
0192h foReoeutd 1018 P'dwoﬁ?mfm ¢600H9%00 151 102¥: ankiZY10d he

appar atus accordi’ng to claim 128, wherein said second

111 40 hi0Ag1 Bld§udmte 405 has said cross-correlation ratio
of between 2/16 and 4/16 when

132) The apparatus according to claim 128, wherein said second training
sequence 405 comprises said set of said training sequences comprising: 01111
1100110101001111 11001, 01100 1111110010101100 11111, 01110
1101111010001110 11011, 01101 1110100011101101 11101, 11110
1101110001011110 11011, 01010 1100111111001010 11001, 01101
1100101000001101 11001, and 11100 1101010011111100 11010.

133) The apparatus according to claim 128, wherein said second training
sequence 405 comprises said set of said training sequences comprising: 01111
1100110101001111 11001, 01101 1100010111101101 11000, 00101
1110110111000101 11101, 11110 1101110001011110 11011, 01100
1111110010101100 11111, 01010 0000110111001010 00001, 01000
0101110001001000 01011 and 11100 1011111011111100 10111.



correl ated against the first training sequence 404.
130) The apparatus according to claim 128, wherein

W@ 200d/03380Nnd trai ni ng sequence 405 i s conpl enePCHD§2008076312
said first training sequence 404. 131) The apparatus
according to claim 128, whe¥tein said first training
sequence 404 conprises a set of said training

S €qUISAG EEhcCRRMaiS ia0erd 0 19 01akR 13 L1000 A GHR 50t 0kidig
00101 101 1101 111000101 101 11, 01000 O 11101

sequarrodDoompyises spid opiceberid training syquengeocomplomentary tp said

i otnbedo D it e M 8T A1 Poa O PBe A o L4 00

Umazyxmbeoampanalusnat&muﬂnmgoumo¢1njhMﬂIﬁQlMMeySin
1P iR A4 o d R ST B LR 66" oot

111)@19111(3%0130% 14600%1 161 1%01@6@%1%@%1 #0134 11, O
1110 1101 111010001 110 1101 1, 0 1101 111010001 1101

110001001101110011000.1101 11000101 1110 1101 1, 01010
11001 11111001010 11001, O 1101 1100101000001 101
11001, and 11100 110101001 1111100 11010. 133) The

appargh USTha cdpphdiuRaccrded@td e ihas, 13w &Rldin S@iddsce88P Rdining
tralnlng sequence 405 conpri ses said set of said

seflpericpidly wayisat sxid sonpr baid fginiog saquendeso@mpleoneLgyito said

fi 5O 1 Abot P A6r. Ot o RO 10 BIBREH g ARy, ontor

1qnmomn111@n3100 110611000 w101 1Q©llaﬁmb00ﬂm0101ﬂﬂﬂ91 11110
1001010 00001, 01000 0101 110001001000 0101 1 and
1li)iib@()i@lll1]19110111011,111@1)10901 hlllliéﬁ()l()’rﬂbl()&ppa}laltlds 01010

0@%??61‘116@16&@ ChGom 1%%006‘“311?%{‘103)@'18;)960“@161&3' Md9 11100

sequence 405 conprises sai training
15eguerideés] donPlléhentary to said first training

sequence 404 conprising: 0 1111 1100110101001111

11001, 01100 1111110010101 100 11111, O 1110 1101

11103004 cJrkBuidL 3, Qmagcq%%g 01 1101 101 11101,
11110 1101 1100 1101 010 11001

11111001OIQHmk@GQyMDkkm@mw$106mﬁimgOOO1 101 11001, and
accor di ng HB 101 AN 3 ORHGY o9 REk b L aBR DR PRy which
share a channel, comprising instructions to:
generate a first data 424 and a second data 425;
generate a first training sequence 404 and a second training sequence
405;
combine the first training sequence 404 with the first data 424 to
produce a first combined data 408;
combine the second training sequence 405 with the second data 425 to
produce a second combined data 409;
modulate and transmit both said first combined data 408 and said
second data combined data 409 using a same channel frequency 411 and a same time
slot 412 to produce first 413 and second transmitted signals 414, and
use both said training sequences 404, 405 in the same time slot 412 on

the same channel frequency 411 by one base station 114, wherein a cross-correlation



sequence 405 conprises said set of said training
sequences conplenentary to said first sequence 404
W@ vposessng: 0 1111 11001 10101001 111 11001, PC/USI08/076312
11000101 11101 101 11000, 00101 11101 101 11000101
11101, 112110 1101 11000101 &A10 1101 1, O 1100
1111110010101 100 11111, 01010 00001 101 11001010
a0 ®0tlvech 30Ot Pdinih E QOGIHJ A0 afd Odid Te@nd tdaldiff sdfiknce 405
111101 1111100 101 11. 136. A conputer program
lsﬁﬂbduct conpri sing: conputer-readabl e nedi um
conprising: code for causing a conputer to produce
first and second signals which share a channel,
conpri7siAgommstr prograangrotioct, gemeisatoe a first data 424
and a second data aﬁg ﬁgnerate a first training
sequence %ﬁ%“ﬁﬁde%i corfdU T aMi igesequence 405;
combi ne thgefof Shudif@iaNt SHEpREGARE AR 40hal b tﬁﬁglfe'é'h%hnel
data 424 to produce a first conbined data 408; conbine
conipeisgecdosidictipns 10 ng sequence 405 with the second data
425 to p;%?uce a secong conbi ned data 409; nodul ate
and transi P BBt QRGP r st conbi ned data 408 and
sai d secoctat ascorib RRA 40208 A8RnH8i RGuenS§ME for said new
channel frequency 4 11 and a sane tinme slot 412 to
awmg&mmécs@ngth@@eawang@@nwan@hansn1tted S|gnals 414,
and use bo . uenc
sare 11 e stod Bt B SRR SR ror Rl §0petion
fréty Qg @;@Siﬁgsb(&tﬂewibrﬂéﬁtralmh@r@Iqﬁetfbe code 404, Wherem a Cross-
cross-correlationrati o between said first tralnln

cogistplion datiabatwess tBaidiffaentoidning searange sedfuiédhe @ndmlge pxisting
cohﬁg%noﬁ%%ranﬁnggiqh%@é éfa%%& AMORE geipict, conpri sing:

conput er - r eada um conprising: code for causing
a conput eusctbotisduat aimingnalsenoes 404 Uagliretheamoeime slot 412 on

conprisin nstruc ns t set . u new connecti on;
the sgnqe channgl flrequency AI 1 l%y one%ase statlonpl 1

138. A method to identify if a remote station is MUROS capable, comprising:
establishing an interference rejection ability of the remote station in a
given environment;
allocating the remote station to an available shared slot; and

permitting a pairing with another remote station.

139. The method according to claim 138, wherein said step of establishing an
interference rejection ability comprises:
sending a discovery burst; and

measuring a bit error probability.

140. The method according to claim 138, wherein said step of establishing an
interference rejection ability comprises:
sending a discovery burst; and

measuring a co-variance of the bit error probability.



sel ect an used tine slot 412 on a channel frequency 4
11 for said new connection to share with an existing
W@ pesi3son; select a different training sequePCBUSIA 076312

405 for said new connection fromsaid existing
connection's training sequetfce code 404, wherein a
crosscorrelation ratio between the different training

sequerceTheadahddaccarding fiecie $34, Reheedn Bﬁdts"[egrb'f %stablishing an
_training sequence code 404 is |ow, and use both said
inferfgToRr e i) acbign shdibs caromisca05 in the same tinme slot 412
on t : : requency 4 11 by one base station
114f£§@§gg§n%§?%g§hF%zﬁ entify if a renote station is
MURGBessapaph ®xQuehpri si ng: establishing an
interference rejection ability of the renote station
in a given environnent; allocating the renote station

to amaveicl @alhsd shardfs & Qhim 286 WARETH S4il REp& FR&ablidhhe an
wi th another renote station. 139. The nethog accordi ng

intcofendnaé mj&3i8n abihiey edmprsmbd st ep of establ i shi ng an

interferenceg rejection gbility conprises: sending a
di sc6¥ aﬁ@?@?%yiﬁﬁ’ﬁgasuring a bit error
probabishiihya nQ.cvThe nethod according to claim 138,

wherein sard step of establishing an interference
rejection ability conprises: sending a discovery

bur st , d ne ri a -variapce,of .the bi.t ~errar_ . ..
or o |1y Aot e e iR 5150 20r i S Mg reiection
abiix@iehdtcptabld iSdatpbidtrresprabdbilstyiing 1adst 2At er f er ence

rejection ability conprises: sending a discovery
burst; and neasuring a RxQual. 142. The nethod

acc g{ﬁi: S d rﬂeﬁ’lb@!a&o]r&igg SRBEG1RY ,S@hgreﬁlt ﬁgcli ﬁtet:r)flerence rejection

est Ing an interférence rejectron a
abélogps acceptabls efncidBxQudiis 2 oy kywerbur st ; and nmeasuring a
n RxLev.

145. The method according to claim 142, wherein said interference rejection

ability is acceptable if said RxLev is at least 100dBm.

146. An apparatus for identifying if a remote station is MUROS capable,
comprising:
means for establishing an interference rejection ability of the remote
station in a given environment;
means for allocating the remote station to an available shared slot; and

means for permitting a pairing with another remote station.

147. The apparatus according to claim 146, wherein said means for
establishing an interference rejection ability comprises:
means for sending a discovery burst; and

means for measuring a bit error probability.

148. The apparatus according to claim 146, wherein said means for

establishing an interference rejection ability comprises:



143. The nethod according to claim 139, wherein said

interference rejection ability is acceptable if said
whRa09686389 probability is at |east 25. 144. TheRCTES10081076312

according to claim 141, wherein said interference

rejection ability is accept&ble if said RxQual is 2 or

| ower. 145. The nethod according to claim 142, wherein

sai dnbdns €61 Rheinge digbesyivamntahkidl ity is acceptable if

said RxLev is at |east 100dBm_ 146. An apparatus for

i derfpangifergnpgsuging a gptvarigrestof die hiserxumreedabdubl e,

conprising: neans for establishing an interference

rejection ability of the renpte station in a given

envi ronnetiic appansisf arcoalih@aat tlagn t e, rehatea Siidt means for

to .an avail ahl e shared slot; and neans for permtting
esgﬁ%ﬁgm ﬁ@lwr?q%e%ﬁa?Jﬁ%twanéw@paﬁq%n. 147. The

apPah &l $oALh@hdiatGscherg bt kA6, wherein said nmeans

for establishing an intérference rejection ability

conpneawdor mesnsng eRx€wabi ng a di scovery burst; and

means for neasuring a bit error probability. 148. The

apparatus according to claim 146, wherein said neans

for ot abThshipparafl hdXoRIAEMBNERI €1 ALt WREeMPishidt Yneans for

conprises: nmeans for sending a discovery burst; and
cstabbiping an Inerfesendenecetianrbilaty icampesest the bit error

probabi lidy. 149. The apparatus according to claim

e, e & diR RGN RER bl oi ng an

I nt enéakEacAedsafieghin®xIaki | ity conprises: neans for

sendi ng a di scovery burst; and neans for neasuring a

RxQual . 150. The apparatus according to clai m 146,

Wh.erlej'l.r.1 Sﬂ{ed a Mis f&%oﬁﬁ{g% 'c‘}vﬁhﬁ@iﬁ,” &H%%egﬁ fs%fde Nfterference

rejection abiiity conprises: neans for sending a
refic8aoaglity ibaceptabknfsaigdnsrboprobelalityris agleastRSRxLev.

151. The apparatus according to claim 147, wherein

said interference

152. The apparatus according to claim 149, wherein said interference

rejection ability is acceptable if said RxQual is 2 or lower.

153. The apparatus according to claim 150, wherein said interference

rejection ability is acceptable if said RxLev is at least 100dBm.

154) 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;



rejection ability is acceptable if said bit error

probability is at |east 25. 152. The apparatus
W@e@onshisey to claim 149, wherein said interferPeyES2008/076312

rejection ability is acceptable if said RxQual is 2 or

| ower. 153. The apparatus a¥ktording to claim 150,

wherein said interference rejection ability is

acceptaiet end intesirbebrB2Y @periablyaionh@ast to LRddBMrollédHroddssor
base station 920, conprising: a controller processor
96850 an antenna 925; a dupl exer switch 926 operably

?ggn g] %% Iﬁ % ugart% tgﬁatrt]) e{’%be %@%tgﬁ] [S}gsagpggpde aﬁc?‘h?érfé%er

929 tch 926; a receiver denDduIator 923 operably

connected.to said C i front., end 924; a channe
dec dE#NSEHigeT feont ﬁl@i .27 @Q%a@pféioaﬁwedcteﬁﬁ@éfa@amttar

m8ai1stof %‘8%1}6% e@a@ﬂ@@é’dﬂn@&t@& 1Péid @ik itoipodd. ol | er

processor ase station controller interface 921
operaddty bum?ﬂﬁ)etmesﬂblst oommactdd betmteen bdie cogralee peoessO69Gband

cpder d inter| eaver,K 929 era connect to aid
sefiftenafrodtt Bid EEHRREe SR Llb ke S PSRt o
re@RCEHARINY cEPINE GLiGGrah S BRL thod QRN 928dnd Bi@ FrhRRYiBEr Qarﬁ,end
a transmtter front end nodul e 927 operably connected

NTpardi d transnltter nodulator 928 and operably

con n twealde éé)l s%greg 011 % ren)érenrori 2%% Wl'heﬁﬁln g?,lﬁ ég argc érng FGS

opera y connect e

in§ihRtiangtosiaéife anrelotdasnher23anth Tie MUREIS cagmé @2rising:
said receiver denpdul ator 923, said receiver front end

924, sai cestablipts AR tRteFCigReRITMRCE PN abHity 9f thaareote station 123 —
tranﬁﬁhhg ‘W%‘%thﬁﬂgn927 and software 961 stored in
6

said rein said software conprises
i nstr uct | aih;satb Ohd Idermta §tg¢10nf 128 + Bt ensivail dbbanshhPssl slot12nél

i's MJRCS capabl e, i Si establijs n
interfer ltrael?aéré‘%gl \gﬁ %‘i’t{‘]%trﬁmﬁe Sféﬁ’é’nh'@gﬁtlyst ation

123 - 127 in a given environnent;

155. The base station 920 according to claim 154, wherein said insruction to
establish an interference rejection ability comprises:
send a discovery burst; and

measure a bit error probability.

156. The base station 920 according to claim 154, wherein said instruction to
establish an interference rejection ability comprises:
send a discovery burst; and

measure a co-variance of the bit error probability.

157. The base station 920 according to claim 154, wherein said instruction to
establish an interference rejection ability comprises:
send a discovery burst; and

measure a RxQual.



allocate the renote station 123 - 127 to an avail abl e
shared slot; and permit a pairing with another renote
WEe@poa3sd23 - 127. 155. The base station 920 BCTUS0$176312
to claim154, wherein said insruction to establish an
interference rejection abil?ty conprises: send a
di scovery burst; and neasure a bit error probability.
156. 15BheTHasge Sthdn 020 92ordee & clhing 1540 vileddimsdid4nstruction to
wherein said instruction to establish an interference
cstabfige tn BHFTEBINCR EY CHpPI e §OMBEYY: a di scovery burst;
and nce of the bit error
proﬁgga?%%soaﬁggu%gﬁéabase station 920 according to
cl aimedkbek, a Rklegvei n sai d instruction to establish an
interference rejection ability conprises: send a
di scovery burst; and measure a RxQual.158. The base
statjson ”ﬁ?eom@ﬁg@ ragécﬁ‘@lng Qo €la@h Ms55¢hehelafd Thidfrthee rejection
instruction to establish an interference rejection
abality lis 4ogeptablpni swekbit seocprabalilsiyoy afrlgasb2f.st ; and neasure
a RxLev. 159. The nethod according to cIain1155,
wherein said interference rejection ability is
acceoablie inbthddiabedliihg @6 CRIMPABObARElIL d4id Sit@terbRRSEjection
25. 160. The method according to claim 157, wherein
abslity ds aqecriebleibyiedRrQpelds Ponlaasri ity is acceptable if
said RxQual is 2 or lower. 161 . The nmethod according
to claim 158, wherein said interference rejection
abi | 161y The maab&Pic@blding fo Saimdl Rx lv@vrcibsadd inke@fsdnce rejection
10GdBm 162. A nethod to S|gnal tralnlng sequence set
abiilify by WP%Wetlﬁsa&i Rehot 8 atteasti l08dB@onpri si ng: recei vi ng
signaling froma renote station signaling indicating
if a new set of training sequences is supported; and
usi nh2a A heerioel to dgsal trgihingReduensd gt dd fotnionrtaianemgte station,
sequence set to be used by

comprising:
receiving signaling from a remote station signaling indicating if a new set of
training sequences is supported; and
using a channel description to signal the training sequence set to be used by

the remote station for a communication channel being established.

163. The method according to claim 162, wherein said channel description

has a channel type field and a TDMA offset field.

164. The method according to claim 163, wherein said channel type field and
said TDMA offset field is:
87654
S0001 TCH/F+ ACCHs
S001T TCH/H+ ACCHs
SOITT 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.



the renote station for a conmmunication channel being

established. 163. The nethod according to claim 162,
wab@pesassai d channel description has a channePCT/ypm08/076312

field and a TDVA offset field. 164. The net hod

according to claim 163, whétkin said channel type

field and said TDVA offset fieldis: 8 76 54 S OO0

TCH F65+ 'Pl@ﬂ‘éthﬁd@:oﬂm@@bvcﬂlrh WACkhheRifbaid STbiSRACH #lepacy
SACCH C4 or CBCH (SDCCH 4) S | TTTSDCCH/8+

traspryqueceaet isrbe psdand/said S-héy bifrh BV Baiping SCAEa sRidS to
t trai ni ng sequence set to use.165. The net hod
according to claim 164, wherein said S-bit is 0O if a
| egacy traing sequence set is to be used and said

Sbit is1if an tralnlng sequence set. IS e

used!661 g1 amﬁlraébbgv A8 Hf%ﬁra@}n@ﬂfaﬂlﬂ%e ﬁ?tailﬁpﬁ@tm t0 a remote
maﬁw%ﬁ&ﬁ@:|M0Hmuontoaremnestm|m1

conprising: means for receiving signaling froma

r emomennstfat ragniveiggsighdlimg frcmd|mmmﬁgstaﬁ0m51gEWIgemdmﬁting if a

train . seguences i s and neans for using a
n%%%%ﬂtpgag§g?W6PF8HS§8ﬂ§%§ﬁﬁp» he training sequence

set heanRFotis®eh H¥hdniel dle%@iﬁ’ﬁtﬁnﬁtb%ﬁ%n@ﬂthf&fanﬁn% sequence set to be

communi cati on channel bei ng established

usg pa et igmotectdragi faga @@nmualcmlqrsdlanm&emgﬁs@bhdle@lh annel
description has a channel type field and a TDVA of f set
field. 168. The apparatus according to claim 167,

wherg7n B aq)paﬁmr\@boxﬁmetofdlamdl@ndvhsadud salORar@kf 8&kription

fieldis: 87 6 S 000 TCHF + ACCHs S OO T TCH H
hag aghenpel typeyficid aFldsd’EM&OﬁfS@A@@—v C4 or CBCH ( SDCCH 4)

S| TTT SDCCH 8 + SACCH C8 or CBCH (SDCCH 8),

168. The apparatus according to claim 167, wherein said channel type field
and said TDMA offset field is:
87654
S0001 TCH/F+ ACCHs
S001T TCH/H+ ACCHs
SO1TT 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.

169. The apparatus according to claim 168, wherein said S-bit is 0 if a legacy
training sequence set is to be used and said S-bit is 1 if a new training sequence set is

to be used.

170) 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;



wherein an S bit indicates the training sequence set

to use. 169. The apparatus according to claim 168,
wob@pesaIssai d S-bit is 0 if a |legacy traini ng BEQUW0E076312

set is to be used and said S-bit is 1 if a new

trai ni ng sequence set is td®dde used. 170) A base

station 920, conprising: a controller processor 960;

an an¢enané dedder andldpird®aveiRpeRBE apatabd 1 said receiver

connected to said base station _antenna 925; a receiver
dempogiytaterr i 3ond sygepaieier perreer 80t o sai d dupl exer

SW te[:g%s%dlﬁatlo% 50% h&efmé}%{%@%' ac{p%fabgbzg%gﬁg{eat&)ysmdl controller

connec to sal recelver fron a chann
prdeseae60and de-interl eaver 922 operably connected to

said recei ver denod tor 923 and said controller
pr oceSY6F argﬁl@teﬂgawa?és SPeRPIY ORGP S8 CORprRHqrREReegpy
96@perably connected to said controller processor 960; a
coder and interleaver 929 operably connected to said
conta wiidserittgmoakdsor 9286perablyt camseicd teevaidoaieh andbint@Rgver
92}perably connected to said coder and interl eaver 929;
transmtter front end nodul e 927 operably connected

t 0 sairghshli@ B0k b&d mdREeoal @hedBE RAfkRREOAR M ransmitter
connected to said duplexer switch 926; a data bus 970

m@@d%@b?%ﬁ @&ﬂm&b@dcﬁ@ﬁm&ﬂ spad dupdorer ISWHPIEWQN ocessor

960 anne decod and e e ver

oo Tl B S SRR rERE byt P b LB RRFsRFTag po
saﬁﬂéhanﬁélld@cddeﬁﬁlﬁd'ﬂié inedrlcaneldlal eiid fR8ivandbns@iuthtor 923, sald

transmtter front end 927; and software 961 stored in

regeive frRmireRd Ok said sepeitisr Bwdulas PR iand said Hpnsnaiger front end
927n%&{uct|ons to signal training sequence set

ormation to a renbte station, corrpr|S|ng recei ve
si grsalfwage D6brtored énoiid mbmbnyo%snghmémr@m sefiveat i dognprises
if a new set of trainin equences supported; an
instructions to signal training se uence set 1nformat10n to a remote station,
comprising:
receive signaling from a remote station signaling 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.

171. The base station 920 according to claim 170, wherein said channel

description has a channel type field and a TDMA offset field.

172. The base station 920 according to claim 171, wherein said channel type
field and said TDMA offset field is:
87654
S0001 TCH/F+ ACCHs
S001T TCH/H+ ACCHs
SO1TT 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.



use a channel description to signal the training
sequence set to be used by the renote station for a

W@ 0oasa3eat i on channel being established. 171.P0NESyaser312
station 920 according to claim 170, wherein said
channel description has a c¥annel type field and a
TDVA of fset field. 172. The base station 920 according
to claim171, wherein said channel type field and said
TDVA offset fieldis: 8 765 4S 000 TCHF + ACCHs S
oa 73T GHebase piakier 92 agcording Spetay 472, vdrexpsad it is 0 if a

ETHTTH A b s TR GRS, B 4 R v

scgedite satds teie wsoduse. 173. The base station 920
according to claim172, wherein said S-bit is O if a
| egacy training sequence set is to be used and said

S- bi {741 & rhethbd B Q@MLK Bl id%rs?t?qytemﬁ{@ﬂ:aﬂe?s,tcem?ﬁsing:
used. 174. A nmethod to establish user diversity fTor

MURGB:quiah¢yeliappingghp MISRO§ callersuéncy hoppi ng t he MUROS
cacr et HHDPIChE MERES RGO S ohe: 1 7eeven gt random

fagmbhod of claim 174, further conprising the step of
usi ng HSNs and MAI Gs on the sane tine slot but
different ARFCNs to pair of said group of MJROS

cal l grs mith t.her- 4 cyclic .or..random f ashi@n.
16 Flon HeleBRF B GARET 74 R ¥ Ginh i 0F, o RGO A0 anc
MPaOk oA ghd santtoiac kiRt blit' dffticat AREANDBItS pain df el @roup of MUROS
channels. 177. The nethod according to claim 176,
callpisvathheaghiogher g eyicOnssdensiasiien.ude full rate, half
rate and AFS and said data channels include CS and MCS
in GPRS and EGPRS. 178. An apparatus for establishing
user 17 Ve shttiod accdrtlirRgSo caddihed 34, wixrpini siid@airing is done for

traffic channels and data channels.

177. The method according to claim 176, wherein said traffic channels include
full rate, half rate and AFS and said data channels include CS and MCS in GPRS and
EGPRS.

178. An apparatus for establishing user diversity for MUROS callers,
comprising:

means for frequency hopping the MUROS callers, and

means for pairing a group of the MUROS callers with each other in a cyclic or

random fashion.

179. The apparatus of claim 178, further comprising means for using HSNs
and MAIOs on the same time slot but different ARFCNs to pair of said group of

MUROS callers with each other in a cyclic or random fashion.

180. The apparatus according to claim 178, wherein said pairing is done for

traffic channels and data channels.



means for frequency hopping the MJRCS callers, and

means for pairing a group of the MJROS callers with
we@2wh/0ai3Ber in a cyclic or random fashi on. 179PCTKg2008/076312

apparatus of claim 178, further conprising neans for

usi ng HSNs and MAI Gs on thedsane tine slot but

different ARFCNs to pair of said group of MJROCS

callers with each other in a cyclic or random fashi on.

180. The apparatus according to claim 178, wherein

sai dl§JaiThengpragatigo aecor§ig 1t Flaipe 18hahercy aHd tedfig channcls
- ; e S (o} -
R S R AP B Ehifh L SR MCS in
GPRS endRGPRISS and sai d data channel s include CS and MCS

in GPRS and EGPRS.



