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SYSTEMS AND METHODS FOR ASSI GNMENT AND ALLOCATI ON OF

M XED- TYPE COMBI NATI ONS OF SLOTS Field The application
WO edoaties3z o systens and net hods for comruni cat PGRCA2009/000174

bet ween networ ks and user equi pnent using tine

di vi sion nul tipl exi ng. Background Sone wirel ess

t el econmuni cati ons systens'bﬂprby a tinme division

mul ti pl exi ng schenme. The transm ssion tine avail abl e
syd@iuLagih Ur1ORHLOrd0 S STRAHGRCIES 23 1dcsdest igH MIXED-TYPE

slots. By way of exanple, in GSM each frequency is

di vided into ei ght &MIAdoldNectdivelDpTref erred to as a

frame, and these slots repeat in tine. In this
Fiedascription, assignnent refers to signalling used to

identify slots that are nmade available to a given UE

I'n thistdesappptanioal kecateantbekerseine the aetHabs for

reception/transm ssion of data on specific slots. An
comghpgeation RELreRBcBSEHPIEKy BBdau§GbsBHU6PMERF BfLlfHet1Mme
div?!?%haﬁkﬁt?§§5§9 nt. Miltiple UEs can have the sane

or overlapprng assignnents, and allocation wll be
ed tq avoid collisions. A particular allocation of
oPs™ithin a frame or series of frames is typically

repeateg over .a eriog gf tine..Th%s IS ref%rred tg,as

a TBF (teRfpotrary 6FckefrFoR)y ™ "The“TBRi §Yg-=ms emb-oy 4
t imdNhdi A 8ebhonah tept kkYhgaBcHBhiENk TBE £ekabRSst@oHpkink

assi gnnment/al | ocation and a downlink TBF relates to _
avadowhllenkoasseghrefit pakl eganpea. fThaushet cAuiBedimgdpgr into

1§00, B Dyl B OLLSRE oM. Bl b Urbaring ! o G cec

intwi thghhessane nunbertcanlberassirgpedtandsakl acamed and these
both the downlink and the uplink w thout requiring the
sloge tgPrreteietaMd-transnit at the sanme tinme. For a

gi ven user equi pnment (UE), the sanme physical tine .
In this description, assignment refers to signalling

Bacgﬁ

used to identify slots that are made available to a given UE.
In this description, allocation refers to the actual
reception/transmission of data on specific slots. An
allocation will necessarily be a subset or all of the available
assignment. Multiple UEs can have the same or overlapping
assignments, and allocation will be used to avoid collisions.
A particular allocation of slots within a frame or series of
frames 1s typically repeated over a period of time. This is
referred to as a TBF (temporary block flow). The TBF is a
unidirectional entity: an uplink TBF relates to uplink
assignment/allocation and a downlink TBF relates to downlink
assignment/allocation. The slot numbering for the uplink is
offset from the slot numbering for the downlink such that a
downlink slot and an uplink slot with the same number can be
assigned and allocated on both the downlink and the uplink
without requiring the UE to receive and transmit at the same
time. For a given user equipment (UE), the same physical time

slot can be assigned and/or allocated for either the uplink or
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sl ot can be assigned and/or allocated for either the
uplink orthe downlink, but not both. However, due to
wo b@onbdsset nunbering schene descri bed above, BECDCA2009/000174
havi ng the sanme sl ot nunber can be assigned and
al l ocated on both the uplink and downlink. Miltiple
UEs in a given area share these tinme slots. Wenever
each UE has data, it will, based on an uplink
theabbwoatingn bethantshptbendHdataeri ndtihetupkthakofiset
irection, The network wi|]l also,send data inp, the
nur g CHFPEGEF ST ORSPhBRRYEr P4 oFD RATE Bl B hoBAFEss 1ot
number eXanBkeaskigachi kel Ll apBaskat ol ABYhCOAtaLpldakaand
for afirst UE, while in a next frane, the sanme sl ot
dowpdyn&entain data for a second UE. Since a slot is a
very small tinme unit, a slot nmay be allocated to a UE
over nuMtilplipleoH8ecuti wegfiranesrekoshexanpheseatBmg| slots.
Basi c Transmt _Ti Interval) . bl pck consists of .a
eGP G RaD B B oFBar LEoRShEa: PSery Bred EF iRk
alle¥abmpba, mEeaEBidmsl ebnd datkam® 2hsl @blink HiaBet3on. The
slot 1 and frane 4 slot 1 rmake up a BTTlI block. In
netypRk PaplereAPafPbAsdahaf fBmENPsdappréRKndl 6P¢tEOREONNthese
rati ; - BTT I h L a f
o e L T hBL B e bl RSBt o s AT ome slot
0 mwki chnusés BaTh bbocksfiArtRUL| ¢Reédaced Zransgm frimeg the
Intirval) bl ock uses the _same frane struct

re .
samEnfrgHulied SBBGQ}DbE?tﬁnfﬁ%TF BFSSRdc8ﬁsisgén8F 4 parF 1s @

verQf sphotistdmei ndia, fhrstotr aE®, pandi1@ocpakbdotoShobg over
during the next frame such that an RTTI block will
nul§papeovenseaptivanmésanesa 18onsckpneieal 2 ARTRTTBaFBF

reah R r S Al Fof ‘SA RRH BAGER Gonpared Pb 3 BT Brogkergd over

foutredueedchyikal fraBesauseocof ekhappai r frgmeest sileti an, frame 2
RTTI TBFs can only be used in assignnments where there
slotslant&gBR AuiAbeF &f 20PI fRR™MS| 6t §18F Anme¥&nURuAbEF Téf PLlock.

In g%m@'Eﬁgléhgh%atEBBsexéﬁﬁkaeRIE'aEBEéx%ﬁEtQ?yU§eﬂsi@n
2+2, 4+2, and 2+4 nufti-slot-pairs of assignnent

durgbased enchh&hBE muBfIlisbébcEapabill Bpyh ovemefeutrhérames, or

n + 1 . )
a 2Onmg1ig g?gghgtuaeBTTI TBF i1is a TBF which uses BTTI blocks.

An RTTI (Reduced Transmit Time Interval) block uses
the same frame structure introduced above, but an RTTI block
consists of a pair of slots during a first frame, and a pair of
slots during the next frame such that an RTTI block will span
over two frames or a 10 ms interval. An RTTI TBF is a TBF
which uses RTTI blocks. The transmission interval for an RTTI
block compared to a BTTI block is reduced by half. Because of
the pairing restriction, RTTI TBFs can only be used in
assignments where there is an even number of uplink slots or an
even number of downlink slots. For example, RTTI TBFs can be
used in 2+2, 4+2, and 2+4 multi-slot-pairs of assignment (based
on the UE multi-slot capability), where the “n+m” nomenclature
indicates a pair of assignments including first assignment of n

receive slots and a second assignment of m transmit slots.
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indicates a pair of assignnments including first
assi gnnent of n receive slots and a second assi gnnent
w@booaneasansnit sl ots. RTTI bl ocks are al ways asrCTyOa2hop00174
pairs of slots. Thus, a 2+2 assignnent represents a
first assignment of a pair of slots for reception, and
a second assi gnment of a pair3 of slots for
transm ssion. A 4+2 assignnent represents a first
RTTasbilgnkentref alwaypabssighes| ohsphorsr e€Ceplibbn, afdua, a 2+2
second assi%nnen% of gne air of slﬁ%s for : lots f
2SS PRREATsEFBRSS8REE fi Car Py, “PRePBN Sy Che@nfift fpPé S1ots for
receb@asses ahdusekseegupaeBt ghRahteaghaageeprmedakeods for
speci fi ¢ maxi nrum nunber o? downl i nk or receive slots,
tragsgpesiibne mixérmdmeAgkbERept UPPIrARSHESt PandkPlt 3peLgnment
i ni [ el Vi and _t.r LttL
of Sl BaeR bimci P28 d8n TEreREiohY ande ft Procdgq- oot Oment. of
onerl eagirvofigslAtparfbirctulranssetsabnd5 cl asses i s defined
in 3GPP TS 45.002 V7.6.0 Annex B . In applications

that wodbdchenehit vf r ereusi figyRbEl mliBESpithelasses of user
mul ti-slot capability of certain UE nulti-slot classes
equéprRet beaéxprent egcPiimPyadgeat 6PeRe fpai Prrgmum number of

dow%?gﬂkr%QEQ%CeHQeasﬁgﬁgifECS?éQQEH%’mgxﬁhﬁﬁsna%bgg of uplink
support’s a maxi num of four receive tineslots, a
or mExnhewmhtoklbagr, tr anadmtint timsel ghp, betighehhatceheisgmand

of the total tineslots allocated cannot exceed five

trapsfdyEd nof PRe 2alfPFEBMe CRITI IAEI PEFERSE SESPGRAEATES and

receilynhhe 2A+2 paiikyofrassigprents \Wekkeaccamiedateqdt he 3cpp
constraints of the class 12 UE. This means that the

TS ¢sePO&qlii/pent Ahasxak-addi ti onal receive or transmt
slot capability that it is not able to utilize when in
RTTI node. abplioeé igeseraktt eomdd benetthé $pewi fisaing RTTI

cla defini.tions referred to above, this_situation
TBEGy| S1€ WAt GASTr SAPRAMEF YoP 1t FRASALE SFofGihRdrert
clakResdesinhed penbeniofiteaceve yshoks tos tak pdd raugber
that is greater than or equal to three. This

requiigiefgiiton danabéraddiéssedany lassPgRilAg Skt Upl 6uPBPsts a
maxﬁ%uhh%fu%omgrr%%%i@glEQRegﬁgégc %h%aQQWﬂhig%'four transmit
timeslots, such that the sum of the total timeslots allocated
cannot exceed five. However, of the available RTTI multi-slot
assignments, only the 2+2 pair of assignments will accommodate
the constraints of the class 12 UE. This means that the user
equipment has an additional receive or transmit slot capability
that it is not able to utilize when in RTTI mode. In more
general terms, for the specific class definitions referred to
above, this situation exists where desired number of transmit
slots and/or the desired number of receive slots is an odd

numpber that is greater than or equal to three.

This limitation can be addressed by assigning
multiple TBFs to the UE for the uplink and/or the downlink.
For example, the 3+2 or 2+3 capability of a class 12 UE could
be implemented with 2+2 RTTI TBF pair of assignments in

combination with a BTTI TBF assignment in the downlink or
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For exanple, the 3+2 or 2+3 capability of a class 12

UE coul d be inplenmented with 2+2 RTTI TBF pair of
w@s®ogoensent s in conbination with a BTTI TBF asRChOABN00/000174

in the downlink oruplink respectively. Miltiple TBFs

may be appropriate when the UE is supporting nmultiple

PDP (packet data protocol) Ttdntexts that have

different QoS (quality of service) or other service
uplpakameseestiHowsver Msettiphg GpFandapahagbpgramktippeewhen the

TBFs_ causes _an_i ncrease.i ignal Li | oad, , and
ve J e PRYE TRt TSt BE R EbPedblr £ bn 5enEe RECRELhoFRR TS
tha@ndat’BedUEfeThhs sebutibap1isyi BaPpEEPLtal eowhefhar service
single application (for exanple FTP, HTTP) needs _to
parB@ﬁ%?Fﬁ-frBﬁWﬁW?F gRatargovnt 2PHeM3BAE I PPNBUAEERS St §BF'S

| qi.t - |- e . _capabiyl i 0 [

R P aeal Gedat enabane:  Siery Reder arREoT o
thisofeneulbroad aspbcthet hetdbs&l esdr ehpr O¥i.deShasmebhodion is
,__in network access equi pnment conpri.sing:; in respect of
inaRBEAPE AR £ HESHT i STOA LTuPPPER G 0Bed EREAHATELE B2 HTTE)
neeHsi Y kALSitt FaBaMkrtiingna siBel 8rassbgnARBL tARSSAGRds to

containing an assignnent of a first mxed-type
exp¢oibi haei 6nlef mylletsstotacsppghieifyort AbeoPdi ag tbe
1inR9hACL.0E0a0-5ReEL, gl scl osure provides a met hod

in-user equi prmen ) conprising: in respect of
3 downlink time division nultiple access comruni cation
UTist¥g sl ots, receiving an assignnent in a single
assi gnnent nessage that assigns a first m xed-type

m

conbi naf'F6RTEEEl 6PsCEE qrep gPépFFBmLtﬁEcéﬂaFﬁasPée
prodhather Reeadqaspegtcwbhe Qbé@%QSHgﬁiBﬁ@Mkdéémér9§§hg: in

equi prrent conprising: a recelve no ul e, a
resgetcér atndpivohinbduliveaddvastpansrissbodn Aodabe; communication
usikecg'%gs”ng%gﬁ gepfioured tg recelye a ge%s%%e age

'Hdica i'hg an gssignn%nF 8t d i x8d T TH S TBE"F6ra9
condawnl hgkagoarunyeathensf theidetenmkpatiopemodubenation of

configured to decode the nessage to
slots to a single flow.

According to another broad aspect, the disclosure
provides a method in user equipment (UE) comprising: in respect
of downlink time division multiple access communication using
slots, receiving an assignment in a single assignment message
that assigns a first mixed-type combination of slots to a

single flow.

According to another broad aspect, the disclosure
provides a user equipment comprising: a receive module, a
determination module and a transmission module; the receive
module configured to receive a message indicating an assignment
of a mixed TTI TBF for downlink communicaticns; the
determination module configured to decode the message to
determine the assignment; the receive module receiving based on

the mixed TTI TBF assignment.
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determ ne the assignnent; the receive nodul e receiving

based on the m xed TTI TBF assi gnnent. According to
wapwvhersshr oad aspect, the disclosure provi desP@r/CA2009/000174

net wor k access equi pnent conprising: a receive nodul e,

a selection nodule and a transm ssion nodul e; the

sel ection nodul e configured to assign a mxed TTI TBF

assignment for a UE and to instruct the transm ssion

nDduIe ﬂocskgmag tbeanbxedrTEkoiaFaassbgnnEhE tlosthesure
EIV? nmodul e and.transm ssion nod

et

PrOUGHPPotr BACE 6T ReBBr T8 SaRB oPTET BnE P LS NG g Teceive

mod@hbocatb@meeﬁlbhemau&@@ Itk ZBErassihgBRRBhL. mAEGOEGT RBe
to another broad aspect, the disclosure provides a

selgethed m@dﬁé?m@p@fa@éé§§ EQuRrpAEAD eofipirsi AgT ITRE

as31§§R8%E of, t Lmpdi %dS%Bn1HEkEthetﬂgc%§§ngﬁq§E9'ﬁaR68ﬂle to
I'Ng sl ots, “tran€mtting a singl & assi gnment message

sigeant ahei ngxan assi gAeatsafnachicr sb mhreldEtypee receive

conbi nation of slots to a S|ngle flow. Accordln% to
modyhet RBF braadmaspect, "PAE 18I SErodaréchr 69 d8seA VRefRGdOT

t raGQMRL 8kRdy Wsi R918RRTEL BACCH.(pRagkeat rassegiratbedignment.
control channel) to carry signalling information in

respect pakoaqhxedoTIhoIHE, Aeeandiugeke anauherspigad,.
aspect, the |s | osure provides a nethod conprising:
prowﬂansnbtmemgbde¢eiMEMQot%oaRbésbleqhspmbhh BSNpriising: in
[ k usi n ﬁg 1 lota and sloth. asg.gned .
reSPSCEaPFy éWeR?%|18P88km5 1R1§| BECC5SsFGRBYE LG APFy Ug 19
s1oBETl thheek tikfingl at a iangdeshakh amenalheggbgd kBnthening an
first two TDMA frames (first 18 basi ¢ 20ns
asstiorBeini fbhoékrsthadzRECtPEckO ﬂﬁaBSanoﬁsSIOtS to a
rangnitted/ received as a RTTI block on slot-pair
lota"and slotb and RLC block with BSNj is
transm tted/ recei in BTT on_s f
ool 0P e TRE Eearnh iR REBRE R bhRe: Pifsdosure
propiext i0RBLhell aok@sieciA0nBukiiAg Rl RTRIOCPRCCHheRackkt
both slota and slotb are < slotc then the RLC bl ock
asswpgﬁthNcpnt§ogrgﬁ§ﬁpp@édppegépy§d51gnalllng information in

respect of a mixed TTI TBF.

sin

According to another broad aspect, the disclosure
provides a method comprising: transmitting/receiving two RLC
blocks with BSNs i, j where i<j, using a slot-pair slota and
slotb assigned to carry an RTTI block and a slotc assigned to
carry a BTTI block; if slota and slotb are allocated in the
first two TDMA frames (first 10ms) of a basic 20ms time unit
block, then RLC block with BSN i is transmitted/received as a
RTTI block on slot-pair slota and slotb and RLC block with BSN
j is transmitted/received in BTTI mode on slot; if slota and
slotb are allocated in the last two TDMA frames (next 10ms) of
a basic 20ms time unit block, then: if both slota and slotb are
< slotc then the RLC block with BSN i is transmitted/received
as an RTTI block on slot-pair slota and slotb and RLC block
with BSN j is transmitted/received in BTTI mode on slotc; else

the RLC block with BSN i is transmitted/received in BTTI mode
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as an RTTI block on slot-pair slota and slotb and RLC
block with BSN | is transmtted/received in BTTlI node
worioghetss3 el se the RLC block with BSN i is  PCT/CA2009/000174
transm tted/received in BTTI nodeon slotc and the RLC
block with BSN j is transmtted/received as an RTTI
bl ock on slot-pair slota amd &slotbh. According to
anot her broad aspect, the disclosure provides a nethod
on efioper hodnthg BpLi bkoakl ecahi BANCONPEi srAgsmitted/received

tra iLtting/recei a.USF.on the first.slot of a

as g RO BAGRK R el bR dedarr sLfBaarhg i Bhan ssel gaed
uplink RTTI bl ock, the USF sent qver four downli nk
franes, A5ﬁ8r9103F38na89Eh8F hoPeaddeRREFRk §P8t91ﬁéépﬁﬁre

pro%@ﬁ@gseoﬁgkﬂgda§§'?@?@ogﬂhhakugIIhkb59§5cé§lohocompr151ng
|[locate an RIT ock on both slots of the

tracemi&spopdirageuplinpkat DA€sbot tpai fiiratt héoti pst atweir of
one and.two

AoupgR PP BaSPE PR bIEcR bEr FOSCS) ) SAndPh BRI

blobkocknhenusacheHp! bk rsketiragsivanedxi ArBhEk, mBde ROUSF on one
whi ch t he correspondi ng downlink sl ot contalnlng a

or geFe eavalknkoGl oTBMAaKEafeSOsF ePReNfléNBowFAgINasi eplink
BrrghghgcQ' K BGEHQQQ Le(ipe Rgﬁﬁegggg% bhagegn’ ahLow B¢ the

SGr > r Smes con arning
cortreapsnithgngpi eaei vimgsaotSpatn thethecondss| ovooff DHA frames
pai r. of downlink slots correspondi with an assigned

(1. Spl THKARTTRM6P0ERE £RE Ggp QéthSVégl#BUFHQORﬁFFHkradlo

bloE&aB%§aoé3§ )& Ysh Qnpone Bﬁo@?rgnd@§@h'Hbl%h@télB%ngglgned
correspondi ng assi gned uplink BTTI bl ock

in éﬂﬂécapéeaﬁORTWh1bhotheonobgehpghdnsgoﬂOWhélnk slot
orres ond uplink.ti.mesl a|r in th X .
cont AR ITBaRalSE; “Bh Fhm P REnabRE Fahls OF RREL £bRguing

basfiel kewiBgbhaskcpeadba (B ogk . pericad Eshr) ranflea BdThowing the
bl ock on each uplink slot a55|%ned in BTTI node for
fouﬁhﬁéﬁmﬁﬁecééFﬁé§h6ﬁdFﬁ§ HEWnF i RK28FBE LEbREArREEGINIOGFA USF

a r r .of _th S
o Bk o g B AR b oL AN PIpPanL ey B Bnaing
withoan ﬁsamﬁsedoﬂpéﬁnkn@TﬁmebMSEX,,the USF sent over four

dow%ﬁ n%tglg /re% Lvin USFsOon the first ang,s cond havi
FABCbai Fhgt “dOuhl PRKOBFoPS EBFFeSpondiRG wCks having
cor2Bs@ssgngdadBlbAkd uplink BTTI block(s) to allocate an RTTI
block on both slots of the corresponding uplink timeslot-pair
in the next two TDMA frames (i.e. TDMA frames three and four of
the following basic radio block period(s)) and a BTTI block on
each uplink slot assigned in BTTI mode for which the
corresponding downlink slot contained a USF, on all four TDMA
frames of the following basic radio block period(s) (i.e. the
four frames following the four frames containing the USF);
transmitting/receiving USFs on the first and second slots of a
palir of downlink slots corresponding with an assigned uplink
RTTI block, the USF sent over four downlink frames, and a USF
on one or more downlink slots having corresponding assigned
uplink BTTI block(s) to allocate a first RTTI block on both
slots of the corresponding uplink timeslot-pair on the first

two TDMA frames in the next basic radio block period and a
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RTTlI bl ock, the USF sent over four downlink frames,

and a USF on one or nore downlink slots having
w@oropreandi ng assi gned uplink BTTI bl ock (s) POI/CA2009/000174

allocate a first RTTI block on both slots of the

corresponding uplink tineslot-pair on the first two

TDVA frames in the next basic radio bl ock period and

asecond RTTI bl ock on both slots of the correspondi ng
secupHi RRTTI skt opabotonsthéesnext thaocPbvBsbranesg uplink

. (franmes three d four).in fallowi ng _basic radio
cingl AR lon Bha BREChTP BPBei orTeson oot R torsE and
fou§$sﬁgn@ﬂei@o@I%hiH@d%aEQE whiheh bm@cQObé@iﬁandbﬁg one BTTI

downlink slot contained a LIJSF, on four TDMA franes of

blogckeohokheW Hglbasi elpadresbhpperk per PEdI(mode wpetrhiwhich the
t four fr .ol | gwi.ng our, tr S cantai.nin
e S R e R R N S
frafiescb@stuhe poavbdesgabaetbodadfiopenbaknrgivpl i(hke. within
al | ocati on conpri sing: transnittin%/receivin% a USF on
thet feug| FSEMeFot O4fCH1pdi Fh6f fauhnfirARSS| segtatning the USE) .
correspondi ng with an assigned uplink RTTI block, the
USF senf:CepEFingurodenmitifk Prafesacgealty otafedisclosure
rces i he f | - h iy
PR g 5 asF Fali s B AaR pori ol (S) arethgr comrising:
traeemiespondiregeuplingk asUSE- pai theolf iRFTI shbockf a pair of

transm ssion and all assigned uplink slot-pairs wth
dowfhl e SIGHBered EPRESFOTS FhaR ﬁﬁea88&ﬁagsoﬁaﬂﬁaﬂ’%TTI

plopl i Rkeshepaichtf ek cRTELuR! aelnt hans Frsaianccand 1beate
al l'ocate resources on all assigned uplink slots for .
resBVTlcelsl dek theaAsmisssiton WPHA Hirghers bifméskoffopdpheng basic

t.han.any sl ot of the corre ndi_n Link sl.ot-pait; .

oo P RARt: BRGPRYa vERg CHE LR Tod ERE eboNg il BRptypai for

RTTRab cekf tdawshiiBk ishotsdcantnespendineg wotlhnansassi-gaeds with
uplink RTTI bl ock, the USF sent over four downlink

highednes™Ps T8l sdBee LPéSoheds thR CRETSEPERG 1Mo WPBVRK Slot-

pai&r§%§sRQ&It%§oEQlEQWE@&iQ%%B%,r%gﬁoﬁglQQKOE%EEOQe%%cheS on
on the corresponding uplink slot-pair for RTTI block

allt passginssi opland allbtasgiognédTdpbilokksltoengaiss iwint With
o5t R TSR OE P A FoPoE RITT B ScR Crakem 8l gnArgPonding

| I pai c ansm-ssi
uplink slot-pair; transmitting/receiving a USF on the second
slot of a pair of downlink slots corresponding with an assigned
uplink RTTI block, the USF sent over four downlink frames to
allocate resources in the second two TDMA frames of the
following basic radio block period{(s) on the corresponding
uplink slot-pair for RTTI block transmission and all assigned
uplink slot-pairs with higher numbered timeslots than the
corresponding uplink slot-pair for RTTI block transmission and
to allocate resources on all assigned uplink slots for BTTI
block transmission with higher timeslot numbers than any slot

of the corresponding uplink slot-pair.

According to another broad aspect, the disclosure
provides a network access equipment comprising: a receive

module, a selection module and a transmission module; the
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to allocate resources on all assigned uplink slots for
BTTI block transm ssion with higher tinmeslot nunbers
wa b@n/1603y3 sl ot of the correspondi ng uplink sl oP€Panea09/000174
According to another broad aspect, the disclosure
provides a network access equi pnent conprising: a
recei ve nodul e, a sel ection rbdul e and a transm ssion
nodul e; thesel ection nodul e configured to assign a
sel@tﬁé@ﬂTmpduBE @@@ﬁ@@m@@ﬁ fror agsWBnard migeidn§TludBEt he
a581 S%b%n n%%”'% %OSH%Q%Eu%Qet%EX%%aEEh s%lon module to
§% gnnent t6 the receive nodul 6 and

51gh@an$%b83h&@dﬁﬂ¢ulEB@OQEBg@h&@ntOtbeaﬁbvwEandh@rreceive
transmt using an allocation of the mxed TTlI TBF
m0d§§§|@ﬁﬁeﬁﬁanﬁ@ééﬁdpﬁgmpguéﬁoFﬁéﬁlHPéﬁﬁ»é@pé@@elﬁﬁeand/or

tra%%ﬁﬁkp%% %gprﬁquQ%c%t #h%% %ﬂ u%ﬁ&e%q%@ﬁn%@%‘Egghgnment

conprising:” in respect of tine di vision mul tiple

access %%%%%@H%%t%%na%%kﬂgrskg%%d a%%%b%'ngﬁ%ndlsclosure

assi gnnment i n a“single assi gnment ne at "assigns
provhielefsi s netihxeld-ihy pe eeo khjun atncom QUES|@b&p&dsan@Ingherespect
flow. Accordlnghto anot her broad aspect, .the

Of FLEE| G- ProTies P euSEroEqur FRBNE JEaIHOPS Mign%a SLots,

rec%%%%h@ea%og%gggn%e%%t enMynat ihon smMaduligrakd t8message that
transm ssi on nodul e; the recei've nodul’e configured to

aSSﬂ@@@l¢®eafﬂg§§a@exe@d¢waplﬁ@m@nnaisp@nwénﬁl@ﬁsatW|ﬁe@lngle

floTTI TBF; the determ nation nodule configured to decode
e nmessage to determ ne the assignnent; the receive

nmodul e and/ or, .t he trans [ modul e recei vi ng .and/ or
T ansm DOt i oo AR e b Pt S8 SSPE S a0 BF e Sure

pro¥iiXes EThsEBF c38SipgRMBNomPe6ahdigNg at @ caRatRemdeiaad a
aspect, the disclosure provides a network access
deu&$ml@@éﬁpnc@@§wﬂ§|@@d a rteeaispé spaonl &odalsg| édei geceive

modfRaul8, 309, 3 by INSTS31;0n quhlléfﬁa%h‘in%‘i'c%%ﬁ' o ?ﬁ“‘i‘é s% gnment

configured to assign a mxed F assi
of uEmaﬁ@dtGTHnQEmucthbhaet@am3me$sb@nmmd@ubecb@fa@@m@b to
the m xed TTI TBF assignnent to the UE, the receive
decode the message to detérmine the assignment; the receive
module and/or the transmission module receiving and/or
transmitting in accordance with an allocation of the mixed TTI

TBF assignment.

According to another broad aspect, the disclosure
provides a network access eguipment comprising: a receive
module, a selection module and a transmission module; the
selection module configured to assign a mixed TTI TBF
assignment for a UE and to instruct the transmission module to
signal the mixed TTI TBF assignment to the UE; the receive
module and transmission module configured to receive and/or

transmit using an allocation of the mixed TTI TBF assignment.

Other embodiments provide one or more computer
readable media having computer executable instructions stored
thereon for executing, or coordinating the execution of one or

more of the methods summarized above, or detailed below.
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nodul e and transm ssion nodul e configured to receive
and/or transmt using an allocation of the m xed TTI
waBmIasssynment . O her enbodi ments provi de onePOT/CARNV/000174
conmput er readabl e nedi a havi ng conputer executabl e
instructions stored thereon for executing, or
coordi nati ng the execution of? che or nore of the
nmet hods sumari zed above, or detailed below _ - Brief
BriPésOebptiptioh pﬁetDeaWKagsnEﬁbodinents of the
di scl osure will now be described with reference to the
at t ache@mdpawnrgs si pfwhhehdiBcguserdé wglannow be described
. illustration of cel | ul tmork accordh. to an
Wi BB BAPRERE Sof ot KECAPSCPELGRen TR glFa 31 SNaRn:
illustration of a cell in a ceIIuIar netmork accordlng
to an efBOUFReRt 16f 2Phé LdiPsEFastre; OFi guFed 13lps petwork

accb&bqﬁﬁrﬁbe %X@ﬁEb%%m%Et”bfeghETBLQBEEEL r&BFs; Figure

IS a flomc art of a method of slot assignnent for

NWTI TB%§ g%rﬁslén §l§ugg§gE§gho aﬁﬁ%%%h?%% a cellular

connunlcaglons system inclu evi ce
net@pekabbeo&dﬁn@ome ah émeowamEﬁMSOénbhélmﬁetSOGhrbhe
di scl osure; Figure 15 is a bl ock diagram of a nobile

devi ce openablkesfer someiohisthetrvaekanplerbodi merks ofr:
the disclosure; Figure 16 is a diagramof a software

(MTgrvi F&ARent that may be inplenmented on a nobile device
operable for sonme of the various enbodi nents of the
di scl osUrHeurEi gor és1? ifd carhexénpitapymgéhedalofpglpsse
ut%rf%cc &%lng %% one enbodi nent of the present

assg%n e
sclosure; |gure is an exenpl ary d|agran1of

nodul es i.n_the H Figure 19 is_an exenplary
of moauFAS T e  fefair R 4eBeod datl prases contBriTat ions
system including a mobile device operable for some of the

various embodiments of the disclosure;

Figure 15 is a block diagram of a mobile device

operable for some of the various embodiments of the disclosure;

Figure 16 is a diagram of a software environment that
may be implemented on a mobile device operable for some of the

various embodiments of the disclosure;

Figure 17 is an exemplary general purpose computer

according to one embodiment of the present disclosure;

Figure 18 is an exemplary diagram of modules in the

UE;

Figure 19 is an exemplary diagram of modules in the

network access equipment;

Figure 20 is a flowchart of a method for execution by

network access equipment; and

Figure 21 is a flowchart of a method for execution by

a UE.

Detailed Description of the Embodiments
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Figure 20 is a flowhart of a nethod for execution by

networ k access equi pnent; and Figure 21 is a flowchart
wo@too/1sshod for execution by a UE. Detail ed PCT/CA2009/000174

Description of the Enbodi mentslt shoul d be understood

at the outset that although illustrative

i npl enent ati ons of one or not€ embodi ments of the

present disclosure are provided bel ow, the disclosed

syst ensIandhonlaebhodsdraytbedi apl ehenpedsasi hgagnylthough

of tec whet her currentl kno

. b
lllg§F§géﬁ¥8 TR e@.%%ﬁ%gﬁ?% Shotl'd h NS Ray™ ﬁmengs of the

prekenth@ikkhustirat kye prplkedeat pelens, tdéaWh@gios@ﬂdsystems
techni ques illustrated bel ow, including the exenplary
anddesi grshadd mﬁﬁ|@ﬁeﬁma&ﬁ6ﬁ§t?ﬂ|u§ﬁpatéHYaﬁamH@§cpibed

tecﬁﬁﬁghged Fegﬁ¥r ug?ghghﬁdﬁﬁ%%glpu|Fﬁ é%?@%eggetheThe

appen ainms along wt scope o
disequivuakentsulBi gur eolwkll bst Lamésedntexehpl adyustrative
: éellular network 100 accor
imp

t h
Raeit et 81Tnas GBI Pdrar Shet Work 0% Rny LLHOTAAESH Peiov:

inc@b@ﬁﬁg kY eobxeRbhsr Ogbs1%Q32an@ozﬁplé@gnﬁatl@%s5allggtrated
6, 102 7, 102 8, 10 2 10, 102u, 102 12 , 102 13

and, a&ﬁﬁrlbzdlbeé@@hbeévtv@ﬁy bef mpeladicd agtbénl§h$ozyope of

theAaip%nde pa?g?ﬁ tgl %8§hthgﬁgi@?ﬁx %%i o% Eg%ivalents.

eacC € ce represents a Cco era e

for proyidin . services of the ce
net wor k 186" Ehf o éﬁusﬁﬁ%ﬁ%cﬁ\?.%@w % %eﬂvmr network 100
acceeeess egqubpneibodinEnexanptiee bitsdidsdidn t ethd &1 1BSS
base station systen) or eNB) . Wile the cells 102

(
netgpgkdépPcied a48Chadeny mbmr %?Yaﬁ%<ﬁaiéb@éﬁége182eas102w
102P€T $08S qfg-ordipary sid | | 1P?S ?g)lo, ., 7669 n'%ﬁzlg and

fhat orle or °hore” df thé ce ave par
102@NemkﬂﬂﬁkmgvedwemaQerwedhtadpaceetlsel02 InAadd$tapparent to

whi | e articul ar gber of the cell %ﬁé r
per§ERFCPodD pePSBHso bt L br tF ndry T4 o7 e gaiye 102
repk€60HR5Zg thatragtanges oor seBddedimypmer ofart hesaldes of
102 may be included in the cellular netmork 100.
the cellular network 100 through communication from a network
access equipment (for example but not limited to a BSS (base
station system) or eNB). While the cells 102 are depicted as
having non-overlapping coverage areas, persons of ordinary skill
in the art will recognize that one or more of the cells 102 may
have partially overlapping coverage with adjacent cells. 1In
addition, while a particular number of the cells 102 are
depicted, persons of ordinary skill in the art will recognize

that a larger or smaller number of the cells 102 may be included

in the cellular network 100.

One or more UEs 10 may be present in each of the cells
102. Although only one UE 10 is depicted and is shown in only
one cell 102,,, it will be apparent to one of skill in the art
that a plurality of UEs 10 may be present in each of the cells
102. A network access equipment 20 in each of the cells 102

performs functions similar to those of a traditional base
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One or nore UEs 10 may be present in each of the cells
102. Although only one UE 10 is depicted and i s shown
wo pooonbop3dne cell 10212, it will be apparent tBCDO820H/000174

skill in the art that a plurality of UEs 10 may be
present in each of the cells 102. A network access
equi prent 20 in each of the télts 102 perforns
functions simlar to those of a traditiona

stabasest athan. iThathe s}eum}neﬁm% FCpEPSeadq geprovage a

' dio | UE 10 d_oth
radgé%% n}?%tr‘sl%élg ‘iﬂé?ngjc% C{I TAE ﬁectovv(??jﬂ i Iel(rrel fhe

tel BN K ASELSSs Gt BNt Mhlllse shewheaRlop b Biceelsls equipment
102i 2, it should be understood that network access

20 pguppRent owbul i e b ekbhe. i At eBed bt hhelr@ystawd thet
net%SPF ?éc&QQt%@&tﬁqéﬁgﬁwb&ﬁ&“%JJ J¥§§%%1 ﬂ %a%%?of the cells

net to oversee sone o the wrel ess
102datAa teansal ssoomso W 1) mashealowd ks Y02 sefitgume the cellular
a nore detailed view of the cel

depi ct 02 12 . The .
netwagwﬁo at® eSE LR Pt Ghe eige 1f5s 2}% SeomBtgsions

witBOAMHRLECALi PR VoA a transmitter 27, a receiver 29,
and/ or other well known equipnent. Simlar equipnent

m ght b%@ﬁ?éeé‘tdé}@l&% Qtrﬁcgf%gcﬁﬂaslﬂ&? v # Pl alyd 36e11

of UEs are present int 02 c2, as mght be
10212he Gasenenwbhé& etherscefbhspr@2t 20 thmecet sk, may promote
i sclosure, the cellul ar, syst or cells 1 are
conuEE PR DO mE By agEt T T d 1 ALCIHIHI B, oRTgyor other
welll RASWHT LhAgodé@nal Sgihoney efqu gsnamd Imikg o @digresent in the
apparent to one skilled in the art, these activities

othgsuFdlin 18ét bk rbadukiled Dy %ﬂ&wé\ﬁ% REGRsTitsiimg the cell
102t hea%e'fg\' nt! Be6A esLL, 5 gh%éréﬁﬁ% é%é feemthe
t he UEs

ccess equi pnent 20'to are referre
pretsenasddga\mbmmket ramns i skl s, syt dife dr ams’lm$s’uo(jznare

omthe UEs 10 to, the network access equi pnent 20 ar
desf et BFfiedst EPARTIED| TP G OHe SFie T . CTansmitting

Slgha%udﬁo@@yegevwewimtbwemwmﬁﬁtr@e&w& drl€ skilled in
Ul ar network 100. For exanple, the UE may i ncl ude

thedevteesh@ae haasial teds varld el@pﬁm,b% demstus-ed by

components comprising the cells.

In each cell, the transmissions from the network
access equipment 20 to the UEs 10 are referred to as downlink
transmissions, and the transmissions from the UEs 10 to the
network access equipment 20 are referred to as uplink
transmissions. The UE may include any device that may
communicate using the cellular network 100. For example, the UE
may include devices such as a cellular telephone, a laptop
computer, a navigation system, or any other devices known to
persons of ordinary skill in the art that may communicate using

the cellular network 100.

A mixed TTI (MTTI) TBF is provided that is a single
TBF, assigned with a single TBF assignment message, that
combines at least one RTTI block with at least one BTTI block.

In an MTTI TBF, one or more pairs of slots carry respective
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conmputer, a navigation system or any other devices
known to persons of ordinary skill in the art that nay
weewpneiseat e usi ng the cellul ar network 100. Apei/gaeh09/000174
TTI (MITI) TBF is provided that is a single TBF,
assigned with a single TBF assignnment nessage, that
conbi nes at | east one RTTI-black with at | east one
BTTlI block. In an MITI TBF, one or nore pairs of slots
RTTCaplLyckespeeti YeBTTLakhkecksnavenet wo fhoases;inghd smets (i.e.
or nore single slots (i.e. a slot that does not for
a SéQFttBﬁtadﬁﬁﬁr?O€a?P§mB??FtbPSCRsp6%éP FéﬁFyfﬁgﬁésblOCkS

ovegﬂ¥buIBEraa gn"ﬁ@%la@gFaggggahmgﬂtngxdbslméégtﬁeh kRS pe

ownlin or the uplink. I'n sone enbodi nents, an
useds$ognibat dondnnkT&#hdTBE thel udésnan assi gnment for
the uplink only, or for the downlink only. In this
case, arhi ssheassbgnieahtss mrdeskognibetuplfi ak MmmEoEBF
a second assignnment i.s made for the downlink, and

inCapdBat Hiof SPHESBERANTEE MFTI UFBERASEPgHneREs [oFhehe downlink

on1yP! I Rk %Hqsdeﬁgglng %@%ggnageaana@gtnqg Rgees$aki k¥e uplink
symetrical . of the detail ed exanpl es presented

andelrow assome ahssgnmpetoﬁsamsdgnﬁemttheldoyo&enk and one or

nts, as of an MIT TBF a t of a
oot R) PE8E: GARGRE Ibo0agart ASe PREFUGES  af EsOr yifEne o
dowﬁQﬁnkh@s@@bhﬁ%n@BdaEBendﬁwﬂbbBKsaA@aynsyhﬁ%t@@bbmk andl of
downl i nk assignnments are not necessarily symretrica
thepewiipilAk JafedaUpl PRk PASSPERRENPENEY RPPRITBES 18r EYPe of
and when such a TBF is assigned to a given
ass%%%h%ﬁ$r TBF assignnent information is signaled to the

userequi penL. (08 Yser eauLpMENL LARL Lecel ves\khe g

.t h
MTTI SSIGnFERCGRESF rat fon Wit P RROW predisery

par&thndﬁﬁath% aﬁélbﬁméhtomeeéagbﬁEﬁbﬁtSn@&&d@ﬁednt6351gnment
each bl ock type. The following is a specific_exanp
forofhpmrrp LTBE §§§|éﬁﬁeﬁpwpﬁﬂaknatﬁaﬁlphaﬁh@aﬁpéén&séﬁdto

dow%@%%kf$s§Q%nﬁ%nkgeare not necessarily symmetrical.
Downlink and Uplink Assignment

New MTTI TBFs are defined, and when such a TBF is
assigned to a given UE, MTTI TBF assignment information is
signaled to the user equipment. The user equipment that
receives the MTTI TBF assignment information will know
precisely the number of and location of timeslots assigned to

each block type.

The following is a specific example of MTTI TBF
assignment information that can be used to specify any of the
MTTI TBF assignments described in detail below. A downlink
MTTI TBF assignment identifies which downlink slots will use
BTTI configuration and which downlink slots will use RTTI
configuration. For example the information might include one

or more of:

an indication that the assignment is a mixed TTI TBF

assignment;
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MITI TBF assignnents described in detail below A
downl i nk MITI TBF assi gnnent identifies which downlink
wa@bk@bgoossd | use BTTI configuration and whi ch dpOmiCARI09/000174

slots will use RTTI configuration. For exanple the

informati on m ght include one or nore of: an

i ndi cation that the assignmehB s a nmixed TTl TBF

assi gnment ;i ndi cati on of slot(s) carrying BTTI bl ock

(s) indiedticanioh sifos(s) (ear cyrngiRTTBTBIOOKESK (s)

frequency More details of a specific exanple of a

downl i nknasskgapenbfnessage)acarpyavigdedTiinbApp&nd) X A

Upl i nk assignnent is nore conplicated, and includes

i nf or matci-eguthat, specifies the manner of perform ng

upl i nk allocation. The information m ght include one
Mor@l deR5E1af Hran kpdi-cati-oxhhal ot Re asggnmeRl LS sdgnment

m xed TTlI TBF assignnent; indication of slot(s)
messageyirmg BTTVibedcksPprpadideat Pon of slot(s) carrying

RTTI bl ock (s) one or nore paraneters in respect of

upl i nk dbllockt beribneguéndy wherecbhelficeltds, ar@dt hecludes
.__sane _as for the dowQLink ssi%gnent %xcept for, the link
InforERGePon t6f LofBEGr Tibre Fpar BABLEFs Of n PRELpERY "Gr UP1in

allbRhichknal | eeat igrorkhics ofakibar exanmpke bAdi eat actReor:
type of uplink allocation to be perforned (detailed

exanpl es prowided ibel Wk, +ARALQAL jijRgkude 1sPeckfiked TTI TBF
details for a particular uplink allocation approach,

asssgeineas ;USF | ocations. In some enbodi ments, the uplink
al l ocation nechanismis dictated uniquely by the
assi gnnmendisuachohhatt istloity snotamegeagaBf TIo bsioghdls )
this. More details of a specific exanple of an uplink
assi gnment iressage odr e 1prtqyi) ded riry iAppendiix bAock (s)
one or more parameters in respect of uplink

allocation
frequency

where the fields are the same as for the downlink assignment
except for the inclusion of one or more parameters in respect
of uplink allocation. This may for example indicate the type
of uplink allocation to be performed (detailed examples
provided below), and/or include specific details for a
particular uplink allocation approach, such as USF locations.
In some embodiments, the uplink allocation mechanism is
dictated uniquely by the assignment such that it is not
necessary to signal this. More details of a specific example

of an uplink assignment message are provided in Appendix A.
Downlink Allocation

For downlink allocation, after assignment, the
network transmits using some or all of the assigned slots.
Fach UE will receive signals from the network on the assigned

downlink slots and determine whether there is any content
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Downl i nk Al'l ocation For downlink allocation, after
assignnent, the network transmts using sone or all of
wo bmoasssyned sl ots. Each UE will receive si gnetBCAR®A000174
the network on the assigned downlink slots and
determ ne whether there is any contentaddressed to
itself, which infers that théSe particular slots were
al located to the UE. Al'l, a subset, or none of the
addsbessda$siQMedlﬁo ahMEhnayfbesath@catedSEopahéiUEle alots

i v | o ion Ln,sone enbodlnents
werf) FElobRERE: LRk e | oRRh L O DL ST RO RS s8] s 1ot
assegpkayed. aThe sapvest konakausa eb BEEIUgSEnnadglven frame.
i nvol ves transm ssion of a BTTI USF on a sl ot over

up1fiour adowakicRknf rames as opposed to the conventiona
use of an RTTlI USF node which invol ves transm ssi on of

an RTTI Hsgoﬁ@ %Wgoa pbscavert lggﬂﬁhbﬁkmg%ﬂgﬁ§gmAthat is

nDdifie BTTI F al ocatlon mechanismis provid
baswhi oh BATAl VeF wsdegiBTEmpUSKFsdt o Eeefcpmwaht@oaaﬂonsm of

r ect f MITI _TBFs, Vari ous .specific s of ho
BT B g SE Tt bar oy FoLaCTORSAan 66 BoPfoinbaTarg o etor
ove@eE@u&e@obahQWk IR afQRE s8nbpdirent $o the ashyahtfionmat use of

of the nodified BTTI USF is identical to that of the

an BaAvVeRtFomadeBYIL cOSENVAlvesp&eangaigsEons ofnanuddd i §SE on
twoegﬁgt%fogg? Ql,oMaG %nﬁhﬁg ggﬁﬁr four frames. However,

i'nf ormation conveye e "BTTI USF i s context

speC|f| d w || e ether it in _respec
o The & raRacrer 5T D8R Bt PEREr cBrecRARy Slipienprovided
whitBFinkbe vakl agahizosTefl ggryenti goalfoRhMTh10BlY tuphi Ak respect

TBF, or the allocation of a mxed TTI (MITI) uplink
of YBEI,IBE6F| n¥dTREPEI HPERGEE Ct REPTBSAve Rt bRA BRI LESEBTTI

USEa'hQ%%E%QQnd'EEegg E %??FR%gaQQ%Gdﬁg%ﬁﬁ%EF%%lo% used some

to allocate eith F, an or a pair
emb@ﬁ1R§ﬁtsTBEﬁe batuadtfarmambbmathenmoﬁlwabd BTTII &sd is

e 58k Fon SPE pErt 5o USFRG LA BT [URF VSN s gespective
USFCQ%SHQ%E%@e@ ﬁD@bEhe@f one or more slots over four frames.
However, the information conveyed by the BTTI USF is context
specific, and will depend on whether it is in respect of the
allocation of a conventional BTTI only uplink TBF, the
allocation of conventional RTTI only uplink TBF, or the
allocation of a mixed TTI (MTTI) uplink TBF as defined herein.
Note that conventional BTTI USF allocation differs from the
above in that it is used to allocate either a BTTI TBF, an RTTI
TBF, or a pair of RTTI TBFs, but not a combination of both BTTI
and RTTI TBFs. When an MTTI uplink TBF exists and allocation
is performed using a BTTI USF, this is considered a “modified”
BTTI USF approach, since it is being used to signal something
other than the conventional allocation (i.e. BTTI uplink TBF
only or RTTI uplink TBF only).

1) Dynamic Allocation Approach

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

BTTI USF approach, since it is being used to signa
sonet hi ng ot her than the conventional allocation (i.e.
w®@T00b/100383 nk TBF only or RTTI uplink TBF onl y)PCT/CA}2009/000174

Dynami ¢ Al |l ocati on ApproachA first exanple of -uplink
all ocation that can be enployed is referred to as
conventional dynamic allocatien (DA) . Conventiona
allows for uplink allocation of BTTI block or an RTTI
bl ock, bhufinset b@hhplébbﬁgupbhnénalbnahtimm tbat can be
1o ate an_u k BTTl bl ock

e BTTREOSE CHBFPRRUSEaL 08 PPAGYHFhCR HomnPRRS BHT bR b o

(DR) S U§@Hvéﬁt@bh@@agglangfbrbh cknknat heceer bespendirng block
uplink slot. Wth conventional DA, the corresponding

or apl RERIsbépchasbthensankohllimber as the downlink sl ot
containing the USF. In sone enbodi nents, a variant of
convent Uenaph BAnmaytbenewpbPdyetioi alwhicehet ke uplink BTTI

correspon u | ot b n uplink slot havin .
bloﬁ% ubplﬁkg g% ﬁ% EP%thgtg?EItﬁéeséﬁgEépﬁdF% §P8n¥ha8’ in a
dowhn @Akt heTdownbinksslhiekanuaben1etatbeasbotrrcpnbakniAgthe

the BTTI USF. In this case, the downlink sl ot
corresppagpaAdsP Ll wikhstRé - uplihk SPBYenAiPRElsBAsethRat

cork%ﬁggﬁdggﬁn gg%hgngﬁgg EQSC@EFVEERQ H§ﬁ Qr Bpkh@kdownlink

catio ing conventiona to a Focate an
slotipkbnkaRhThgbkbekpsa.BTTh HSﬁe(ambbdkmshaBusafNagﬁah$ of

transmtted in one or f two do nk sl ots that
conBrr SOpoRAR PRVACBAFFROPYERI F Rk nEr g tbgspaﬁéss\? R

up1YRki BKRTELbhLacky The;dewshibaknahohs a60npespRNdlot number
with the uplink slots in the sense that they have been

thadesisghatedane @ardyfﬁhéeUSFfﬁ@m mbﬁld@waﬂnﬁéaﬁﬂ@ﬁ nppeer of
thetgﬁo%pllnkgﬁkgh%ers t T%Elﬁ%%ted na¥ %Eglff%kgnhoynlink

o] ant down nanbers
slothec&k@bépbnaawrwumg the BEThnMSEQSk lnNhhe sense that it
ecifically, the four allocations possible wt
haSc fEentesnarabadare: CaryYusSEeoH S é@%nwpﬁ&n§|éélocatlon

assigned to a downlink .
Using conventional DA, to allocate an uplink RTTI

block, a BTTI USF (uplink status flag) is transmitted in one or
both of two downlink slots that correspond with a pair of
uplink slots assigned to an uplink RTTI block. The downlink
slots “correspond” with the uplink slots in the sense that they
have been designated to carry the USF for uplink allocation.
The two uplink slots being allocated may have different uplink
slot numbers than the downlink slot numbers of the slot(s)

carrying the BTTI USF(s).

More specifically, the four allocations possible with

conventional DA are:

a) USF on a downlink slot assigned to a downlink
BTTI block sent over four downlink frames: the UE will transmit
a BTTI block on the slot of the corresponding uplink timeslot

in four TDMA frames;
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BTTlI bl ock sent over four downlink frames: the UE w |

transmt a BTTI block on the slot of the corresponding
wa@pioonbosss mesl ot in four TDVA frames; b ) USF oPCT/82009/000174

first slot of a pair of downlink slots correspondi ng

with an assigned uplink RTTI block, the USF sent over

four downlink frames: the UELQit| transmit an RTTI

bl ock on both slots of the correspondi ng uplink

tineslob}anBFinnthbeffissttmboﬂDNA draaes ¢f.dowilDMAkK slots

ames .one and two of the foll i o
cor bR PERgS. F0t PRIt Ret Sura R RE T f1 588, RO F sent
ovegoﬁﬁhkn&o§h91§kCPE&ﬁéQOnﬂhégUmﬂ&bl@ntﬂéﬁbﬁﬂﬁdaﬂpkwmk block
RTTI bl ock, the USF sent over four downlink franes:

on bhehUElet bl of r BRSnFPrBASRITAIBY ORI bRkbEEREELBESPRtr 1n the
. e, caqr 0 k S FLaLN e XL ot
ik Do L SBROPPLASS VR 0K, LHEESHEhage. bybratfey et e
foll el owi bgsbasirediadbbobkopkrpedisd{s)); d ) USF on the
first and second slot of a pair of downlink slots

correspendi pgrwhh htpa @é@bgaeglbﬁlbﬂkaRﬁzhrbb@c&owhmenk
USF sent over four downlink frames: the UE wil |l
slotpafiShTrESRORHERY RITR BloeRS6aNBEt BPsLBKsREF It Rdock, the USFE

senngkg?p98ganoHH%£Hk Ek éEOtiﬁé' EogﬁometgéﬁgﬁéEmQH RTTIT

ranes 1 n the next asic radio ck perio
blos&condb&ﬁﬁlsbbbskoﬁntbethoskesﬁonﬁlhbeupmunESpmmdBmgt pair
i nk tinesl ot galr on the nex

in tReunigatt hreet JHR F5aT=1 nt R FBkoa ABCBab CoFagRg four of

thebE9§509§ﬁgogas¥c)r@@gbfbﬁgcﬁyﬁéﬁh6d$ébQCat|On Wth
ynam ¢ al l ocation, the DA approach descri bed

above ig)nmogifigd tA-CPYeELt BRqaklogaki QMoef 0@ MITL: r of
TBF. SpeC|f|caIIy, the follomng allocations are

dowp@sskbbéoUS|ngrnedpbnédngywanhcaalhesagned ugl)nkSRTEA

Iot ai_.r of downlink_slots .
oLoggr ¢ bbBoRG ng=het RUGR. SQ4FgHEH apI ik RITT b BEK Ut H11
traH@ﬁlﬁthfQYgﬁ_ﬁ@WE downki Bk Hpanesioandod USE eBreBeponding

or nore downlink
uplink timeslot-pair on the first two TDMA frames in the next
basic radio block period and a second RTTI block on both slots
of the corresponding uplink timeslot-pair on the next two TDMA

frames (frames three and four) in the following basic radio

block period.
2) Modified Dynamic Allocation

With modified dynamic allocation, the DA approach
described above is modified to cover the allocation of a MTTI
TBF. Specifically, the following allocations are possible

using modified dynamic allocation:

a) USF on the first slot of a pair of downlink slots
corresponding with an assigned uplink RTTI block, the USF sent
over four downlink frames, and a USF on one or more downlink
slots having corresponding assigned uplink BTTI block(s): the
UE will transmit an RTTI block on both slots of the

corresponding uplink timeslot pair in the first two TDMA frames
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sl ot s havi ng correspondi ng assi gned uplink BTTI bl ock

(s): the UEw Il transmt an RTTlI block on both slots
w@boobheossdr r espondi ng uplink tineslot pair in PEECARISD00174

two TDVA frames(i.e. TDVA frames one and two of the

foll owi ng basic radio block period (s)) and a BTTI

bl ock on each uplink slot assi¥gned in BTTI node for

whi ch the correspondi ng downlink slot containing a
(1.H8SFTDHEA akhmEBUDnEDwndftanesfothehéoﬂbbwmmgngabasicadio

radi o bl k periaod(s e four oW ng .
b1ofhePPERPaf Fhiea to i%t é?ﬁ nal?ﬁg %F?ac u§> béff 51 Fhatsigned
in g@@@nﬁanOEogfwal@alEh@fceem@kFahd§hgtao@auﬁa&p@mdtng

with an assigned uplink RTTI block, the USF sent over

Cont@mﬂldGmﬁlUﬁE f panesl AndraTDME 6n2BAE BF Fbpefollowing

vasJEALES PhRL DOYLORLEPT(eSBondbe a3s anelolPhihing cne

foubOEBa&betSoﬁﬁaﬁh&nqothéSDSHdLng upllnk tlneslot pai r
in the next two TDVA franes (i.e. TDVA franes three

and foup)of yshechokhewsagobhasktoradiroabbagk peruednlink
(s)) and a BTTI bl ock on each uplink slot assigned in
sloB$Tp0ﬁﬁ§épp@dlmﬁ|whtbhéncéﬁﬁégp@ﬁdpﬁélaéwﬁETﬁk dp6k, the USF

seng)ptv%' Lned a Uk, 19 kakgﬁ gg@@gnognbhgr more

I'ow ng basic ra perlo e. the four
dowﬁﬂaﬁkssﬂokbowbngngheoﬁmeepbnameg aeetgnadngpﬂhekUBEII,
n the first and second_s '

f f
bLoGsal Fk hel BEQ e SESBRAL o FR Tan BASEK o ABaPRER fRotS of

theREEErQb%%KdlheeuH@Enﬁeﬂﬁm@¥§6tt9HErdgﬁnkh@kn@&@”@%o TDMA
and a on one or nore downlink slots having

frameﬁréQp@ndWﬁ@Aa§§B@ﬁédtbQEEnRHBTprEIQékt@§)f0ﬂﬁ@W®Eg basic
radl El %nsn}t é%:EigpnglPQ#?C%lggkbgbhggggt%Pgﬁn&h%lot

respon I'ng U Imesiot-palr on

assI@M%dfﬁanBSTnnmbﬁe mext whashc thadicorkbleplknpengodoand iak slot
second RTTI block on both slots of the correspond ng _
con@gppﬁ@ £ RESl ofDpaitt dRUEhA DHex £ reRe STOMM teaked Lowing basic

rad& %Q%%kt?%ggo@q fQHrE '@h%h%oEQ|EQWh@% Q%§U%w1%%'@he four

bl ock per one BTTI bl ock on each uplink sl ot
fragssi goedainiBfTEtheod€th or whi ch the

c) USF on the first and second slots of a pair of
downlink slots corresponding with an assigned uplink RTTI
block, the USFEF sent over four downlink frames, and a USF on one
or more downlink slots having corresponding assigned uplink
BTTI block(s): the UE will transmit a first RTTI block on both
slots of the corresponding uplink timeslot-pair on the first
two TDMA frames in the next basic radio block period and a
second RTTI block on both slots of the corresponding uplink
timeslot-pair on the next two TDMA frames (frames three and
four) in the following basic radio block period, and one BTTI
block on each uplink slot assigned in BTTI mode for which the
corresponding downlink slot contained a USF, on four TDMA
frames of the following basic radio block period (i.e. within

the four frames following the four frames containing the USF);

3) Extended Dynamic Allocation
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correspondi ng downlink slot contained a USF, on four
TDVA franes of the follow ng basic radio block period
W@ p0og/100883 hi n the four frames follow ng the foRCT/CA2002800174
containing the USF) ; 3 ) Extended Dynamc
Al'l ocationWth conventional extended dynam c
al location (EDA) , the folfo%ﬁng applies for an uplink
RTTI TBF that receives USFs in BTTI USF node: a ) USF
on the Wﬁtbtcshuénoﬁoaamabxtehdddmnyhamislaﬂéocation (EDA),

ene{RpLIRT G\ 8PFOGR aBRnPInkor ARG TANI QPAt SBoFolBaFagEs USFS

in bBRTthesk pshetwo TDMVA franmes of the foll ow ng basic
radi o bl ock period (s) on the correspondi ng uplink

sl ot-paLf ek BITkhél@9%s£r§m§€1g§lgnp@aq ekld@§§ugﬂ@dslots
upl i nk slot pairs wth higher nunbered tineslots than

cortkepoordiegpendhngnupksnknsfotppank REEIRPIPchl otke USE sent
nsmi SIO

over oo BRNN PRl S SBF SR L BEEREES BerPORESEn iPhe e bRET TWO

TDMAl @k aft sacPaikheOkodownl hgkbskats reanbespordi pe rwotinsanon the
assigned uplink RTTI block, the USF sent over four
cordewnbPARNDr ares Nl Féearesiresour REIL hlok& ssearaipRdon and

all{%?%&ﬁ%%ﬁgﬁgggnkhglogl 89&@9w9%ﬁlﬁo?ﬂpalr b%%%ng%ﬁﬁgslots

orrespon g uplink s
thabl adk tpamsgbssdanganglahk aﬁsmgpedruﬁbmnRT@Eoblpakrs
wi t h hi gher nunbered tinmeslots than the corres onﬁ
Eragsii AR 1S ot Ppalf For SRTTIObIGER £FaRsRi 8Si 6RCi Aothew Pasic
radgbrgqog WFEQW%dfra”ES of the follow basic radi o bl ock
peri od th conventional extended dynan1c al | ocati on,

the fol Lowiag $Rpkhgs ggnansqek'e% 5 ¥B%f eohnﬁq%k slots

a BTTI uplink TBF, a In a given omn i nk tinmesl ot
cormeapSnﬁhag wnehuphiaksugmegluplhaklR@TﬂhblsaMB mu&b@EF sent
as the given d% link tineslot and all assi

ne
ovedy GEL e i Gier LeTEs POLCRaNEe SoPRM CERa L oG gPaond two
ToMRC G mals| ecated &@Ql@%Ihgbb@%Kct&§@§6i%&b@&-perlod( ) on the

corresponding uplink slot-pair for RTTI block transmission and
all assigned uplink slot-pairs with higher numbered timeslots
than the corresponding uplink slot-pair for RTTI block
transmission in the first two TDMA frames of the follow basic

radio block period;

With conventional extended dynamic allocation, the

following applies for an uplink BTTI TBF:

c) for a BTTI uplink TBF, a USF in a given downlink
timeslot means that the uplink timeslot having the same number
as the given downlink timeslot and all assigned uplink slots
with higher timeslot numbers than that slot are being allocated

for BTTI block transmission.
4} Modified EDA

With modified extended dynamic allocation, the
extended DA approach described above is modified to cover the

allocation of a MTTI TBF. Modified EDA can be used to perform
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4 ) Mdified EDA Wth nodified extended dynam c
al l ocation, the extended DA approach descri bed above
WO g00palist3 ed to cover the allocation of a MITIPABEA2009/000174
Modi fi ed EDA can be used to performallocation in
respect of sone uplink assignnments that include at
| east one RTTI bl ock on an—as8igned pair of slots and
at | east one BTTI block on an assigned sl ot.
allBpecibhcahl yespketf olfl ewnaguplliiotatsengnace tpossialil enclude

si ng nodi fj nam ¢ _allocati.on: .a ) .USF _on .t he
ot 12R08 BPG e YT G bederiR e o PE 1 opr oadeng: AgY 2t
leaWit Bnanpassi gnedxuphi Bk RELE ghkackiothe YpkcsentaQuer the
four downlink franes all ocates resources in the first

follwyiTDVALlLpaatd oot ehle PosBéwlAguBasdcmpddiféenl dykamic
eriod (s) on the corresponding uplink slot-pair for
allﬁf?Flgpéck transm ssion and all assigned uplink

slot-pairs with higher nunbered tineslots than the.
correspSﬁdpgg BBIFﬁﬁ gPEFPpEQP%f8F ﬁT?Plﬁl8gkgownﬁlnk slots
cortrbaRsNugsyoRi tAndnakblkesghes neIoUKkCeITINbablkgsshgnedr sent

uplink slots for BTTI block transm ssion w th higher
ovef| FegrotonnAbeks frRER Safy 1OLet e6fr eI kT T eSporith ngl rst two

TDM%p%ig%e%!gE'QﬁErEOQleygF ggsﬁgerggggngl%kgt %&'%dR%Bron the
of “déwnli nk slots corresgon I'ng wth an aSS|Ene&
cortplsipkdRTGl ubllaek, stibe-USErséntr @UET bdwrekdawahisnk ssion and

frames allocates resources in . the second t TDVA |
allf pardsn6f! the if |Pngﬁ§aB£§i8lF§dP69 FECRUPEFTEE (Fejrestots

thagnth@ep%9&%%§BQGQB@9ugqhbmksqb@LFaa&rqurRR%Ilbeg@k
transm ssion and al'l assigned uplink slot-pairs with
trapisghers ipombendd atlilwesitets relkanrcke oor pédpandilnged uplink

slo%%l%%§ %&%&-%%b%kf%EaﬁgTEsghg%kwEE%n%qb%%&o%i%%%lPt numbers
al’l ocat es ‘resources on all""assi gned upl’ink slots ftor

thaBTEhyblsaek trramnse ssirerspohldihigghen ihikmegbet-paurher s
than any slot of the corresponding uplink slot-pair.

Use of BACGH: oh minxedetbhdTBRosi gfakl ibad rThe downlink slots
references to slots in the above for data transm ssi on

corpepersdinaPRCHht panawissoneA (padkét RAddta bdlvginelthe USE sent

over four downlink frames allocates resources in the second two
TDMA frames of the following basic radio block period(s) on the
corresponding uplink slot-pair for RTTI block transmission and
all assigned uplink slot-pairs with higher numbered timeslots
than the corresponding uplink slot-pair for RTTI block
transmission and allocates resources on all assigned uplink
slots for BTTI block transmission with higher timeslot numbers

than any slot of the corresponding uplink slot-pair.
Use of PACCH for mixed TTI TBF signalling

The references to slots in the above for data
transmission refers to PDCH transmission (packet data channel).
In conventional systems, the RTTI PACCH (packet associated
control channel) is used to carry signalling information about
an RTTI TBF, using the same slots that were assigned for the
particular TBF. In some embodiments, signalling that is

consistent with the RTTI PACCH is used to carry signalling
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In conventional systens, the RTTI PACCH (packet

associ ated control channel) is used to carry
wG@@naddsshg i nformati on about an RTTI TBF, usiPQI/CA2009/000174

same slots that were assigned for the particular TBF.

In some enbodi nents, signalling that is consistent

with the RTTI PACCH is used £ carry

signal li ngi nformati on about a m xed TTlI TBF. This wll
infbempéfienr edotid asmaxpddirTLe@BRTTI TRACCHL 1Theef oefretrrefl to as

 TAetely Fabht TEal £0t NGTSRF SO ng TP BAGER Rl ACCH

in edfebemdengmkAtthesupbinpkedin octienrithe dewnhienkxisting
direction or both. In a particular exanple, the

RTThodPFFEd RYTESPAECHPPNEPOAes N ahNPndPEaPKoRIERCHAPER The
dowRHQBKSdﬁE8H&go§95r°£oﬁk9 (rgdio 5&@? BQQ%rSknghgckﬁhe

were recelved correctly or Incorrec Fy. hi's "can be
moddanedi RTESpeativeiatltibest ypeiatiitheiBhColfl eaksh( BIdkks from

VS. RTTI%, SO no change to the signalling IS needed.
2 SaSsPgnieht (WPHRCan1BAdCSIEFCal | BEaFEd MEFCdbRAFIHRA

corEEé@§§i§§i9Hc§f%eé§§&gnnﬁﬂﬁsEéﬁﬁpbg Bgﬁgrﬁkggsbgctive of the

Figuré 3, a first detailed exanple w be descri bed.

typRi géir €h8 8h6wslackexé8TTTI vSBFREEL )t heodownkhakgeh&t the

. e ho s 3 domnligk slots and a TBF for the uplink that
5198%3 859 iSuBFFﬁE Slots. This assignnment is appropriate

for classes, 10,11,12, 33 and_hi gher, except classes 35 . .
oo BRBGn g ek oy “HivE 6hePhbPFAKCE] e8I BP ke pul apan == ion

this exanple, and_the others that follow, tinme runs in
3+2tﬁéSHSmeaﬁtEFaﬁpﬂéction; the top row 200 represents

downl i nk sl ot assignnents, and the bottomrow 202 _
represeRescupinaktel 68 9858i gnnmenfsrsthepeajided example will

A pat f ot s _takin p f our -
i e R e T S e S
thaof etnhéogkoBsdbsnbdfihket1bors thd dowAFi fkrveéhet helink that
plin [ for the exanple illustrated, the

empiﬁw§n§'§§ Eikos Bbcur s 18 81 OpS TAFERCL he dBWAPPARESFOEOr
clasfes Tbe1spesi BcaagshgpneRt cgbeph bNekydessg dewabi pkich
only have one uplink timesliot maximum. In this example, and
the others that follow, time runs in the horizontal direction;
the top row 200 represents downlink slot assignments, and the
bottom row 202 represents uplink slot assignments. There is a
repeating pattern of 8 slots making up a frame. Four frames
are shown at 240,242,244,246. The numbering of the slots is
offset for the downlink vs. the uplink. Specifically, for the
example illustrated, the uplink slot “0” occurs 3 slots after

the downlink slot “0”.

The specific assignment shown includes a downlink
BTTI block 210 on slot 1 over all four frames 240,242,244,246
and a downlink RTTI block 212,213 on downlink slots 2 and 3
over the first two frames 240,242. There is an uplink RTTI
block 214,215 on uplink slots 2 and 3 over the first two frames

240,242. This results in a one slot gap between transmission
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BTTlI bl ock 210 on slot 1 over all four franes
240, 242, 244,24 6 and a downlink RTTlI block 212,213 on
wa@eloonl1003B3 sl ots 2 and 3 over the first two fraP@BFCA2009/000174
240, 242. There is an uplink RTTI block 214,215 on
uplink slots 2 and 3 over the first two franes
240,242. This results in a“ofé 3lot gap between
transm ssi onand reception, consistent with the
andnmbtépSﬁoh,capabﬁbtéhéswmththbecma$5éssmndecapabilities of
th 23|deratign. The s eciglcna33|gnnent shown coul d
eaF 8°Be°sHI'fted“oha sFof “t8"the I'eft, or one, two,
three or four slots to the right MAthOUt cha

in
ori nci pFBS 8BSEH bed°SAUTAREROUENERANGPRYSt ROSO Be' BRicreq

oneMh b - §50Eh@a@@?tllb¥ pEAYI £5d, Ihgeel§rt@o§@yslaegeto the
generally, a 3+2 (domnllnk + upllnk) assignment is

rlgbtovndéduénph@ygmggahyethreeccphsecdesvelbeﬂnandelthout

sl ots npr ng |rst nd_and.third
cnaBpdhd EREPEITESSrRat: GabasE ARV F Rl : kaky So AR 4B o sav,

mor¥l tBnthe1second3and ( BBWﬁQlﬁQn$erthQ dawsl Akeskot s
such that there is a BTTI block in the first downlink
progiged gRPRITINGI 8BK FRTERecoBEBAHtANE ERFRAIBEWALPAR

comék?g§n anf§QSBTTEe9598kaha EH?IBMBPHBFEHF §h8£§.anghe

| ar set of permutations avai or a given
emptbasagi swbi nplédk Bbotexanpkespbhdihg whakstheqakeresdaand
s| ot bet ween.transnj ssi on rec tion, then
tni PP a R e R HaR L bp f ALOBS 1P o EnabR51 6 kA Het REATT
blobkogk 242, 213swodbdnnotkwer ke, TAhsrwoul d1regulty tRe second
RTTI downlink transm ssion on slots 1,2 BTTlI downli nk

andt hnsei dsvohiolk slets3 anﬁoahoﬁﬁalbplggklmm the two uplink
Slotcransmssmn on slots 1 and 2 , and there would be no
gap between the upllnk transm ssion and the downli nk

t t
L Poont TaR Part Erd i BRunb oot B P etathe B diebasaror 2
givey¥namhesali kocahi eaacanrbe emphpyed as detachedsabeM@ires a

Wth the described assignnment, there is no slot that
one slot gap between transmission and reception, then reversing
the order of the BTTI block 210 and the RTTI block 212,213
would not work. This would result in RTTI downlink
transmission on slots 1,2 BTTI downlink transmission on slot 3,
followed by uplink transmission on slots 1 and 2, and there

would be no gap between the uplink transmission and the

downlink transmission.

In a particular example of uplink allocation for the
example of Figure 3, conventional dynamic allocation can be

employed as detailed above.

With the described assignment, there is no slot that
might have to carry different TTI types (RTTI vs. BTTI) in the

opposite directions.
3+3 Assignment - First Example

Referring to Figure 4A, a second detailed example

will be described. Figure 4A shows a mixed TTI TBF
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m ght have to carry different TTlI types (RTTI vs.

BTTI) in the opposite directions. 3+3 Assignnent -
wo-Re0stioB3nNpl e Referring to Figure 4A, a seconeCT/CA2009/000174

detail ed exanple will be described. Figure 4A shows a

m xed TTlI TBFaccommodating 3 downlink slots, and a

m xed TTI TBF accommodating 32uplink slots. This

assignment is appropriate for UEs of class 32, 33, 34,
aCCbmmoe&ameeB ahenépekiﬁﬂotabl@oatbomighdwﬁTﬂn&BEdes a

|@k RTgI bhoc io 222 25 downli.nk slots 1 an .
accaﬂmPﬁa tHe first Phfes 6522§Sé88m§n o%ﬁ|ﬁﬁﬁroprla ©
forBUEE blroekadd43on3downl i mkrskatmdien foue Eb@&&$lc

240, 242, 244, 246. On the uplink, there is an up
al1RFTF 1BPoEkoPR6 1236 UgRSSRote R L ARk RTEﬂIBéQFéd28ﬁ @ﬁé on

5B, 0L 3230020200 S OTTL DASKCERR, 000802 o
a d226,128@. BCMIt hiisckaged shotiolindnnkhelvpl Bnkni $onet frames

nclu n the assignment, as it would violate the
240naﬁ?v%§ﬂo?4éapaﬁp| P% BPLERE uEBPrEqUPpABNEL 1TRE RITI block

22689@@I5hcs@%%ggangna ghgwnoequbd @hS@h@efgngt%QOO@%ames '
slot to the left, or one, two or three slots to the

2405 2§Rt apﬁh@uBTEﬁahgpﬁg 2R8 pnlﬁépplésbééyeeﬂbédoaﬁdZ and 4
i thout . ch n t ot ca bility require
use$L§Pri%h ﬁ?@& gl % ?g b? Ak 1 %%ﬁﬁkfa%e %% ? on the

0 say asS|gnnen 'S
upl@h@vhdedoenthyUﬂgdalﬁltﬁb tbsegneensecuti ve downhi Pholate
slots out of any four consecutive downlink slots
thecpipFisshgtacrPrbi L 1§8c8hdtNenHFE TaRELEBEEER - downl i nk
slots, and enploying three uplink slots correspondi ng
with th&hseepAgiTihi pasaaamEaar ShodowaPAR §ﬂ§psb§u@hlfted

onetgﬁgttﬁér%Potlg@t B%%Igbgbckb?nthgR#ﬁ a§§953%%o@ﬂe right

downli S ownl

witgbat, caanBItL bheckrinctplleskdsketsbedr eespandihngtwchhnging
t he_second and fourth downlink slots and a BTTI bl ock

thej pudfé- ﬁﬁP|nEaQPBﬂl&BVré§BBHHFHg witRtt hé TR Py a 3+3

do?gmﬁhknk ﬁb@ﬁnkThgsngﬁhéﬁtoﬁSUBEbQKdébl@ﬁ%ﬁb?@n@oé first
he exa e o0
three consggutlve downlink slots out of any four consecutive

downlink slots comprising a first, second, third and fourth
downlink slots, and employing three uplink slots corresponding
with the second, third and fourth downlink slots such that
there is an RTTI block in the first and second downlink slots,
a BTTI block in the third downlink slot, an RTTI block in
uplink slots corresponding with the second and fourth downlink
slots and a BTTI block in the uplink slot corresponding with
the third downlink slot.

The details of uplink allocation for the example of
Figure 4A will be provided below in the section detailing

assignments with odd numbers of uplink slots.
3+3 Assignment - Second Example

Referring to Figure 4B, another detailed 3+3 example
will be described. Figure 4B shows a MTTI TBF accommodating 3
downlink slots and a MTTI TBF accommodating 3 uplink slots.
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Figure 4A will be provided belowin the section
detailing assignnents with odd nunbers of uplink
W@ L@va00533+3 Assi gnnment - Second Exanpl e Ref er rP@myCA2009/000174
Figure 4B, another detailed 3+3 exanple will be
descri bed. Figure 4B shows a MITI TBF accommodating 3
downl i nk slots and a MITI TBF3accommodating 3 uplink
slots. This assignnent is appropriate for UEs of class
Thi32283,184mehtr iexapplreprTheespeci PEs alfl odatisor2shows4d, for
i ncl udes, a downl.ink BTTlL bl ock 223 on.downl.ink slot 1.
*aifiiPhg CHe FEFSE Pour f PARES 6745, 344 246 & vl ink
BTTdOWNbicRK 2BRETbnbbeak122%, 228ton dowhhighknsl @tiss?2 @adr3 frames
uringﬂthe first two franmes 240,242. On the uplink,

d
240y K8re 214 A CupRi ARVRTTRXbREER 227c#3226m2Sllors goxRd 15k
h I KS f : , 242, | shl,ock ~22
slofs g|EFE4%dEP%§§gf?g%§§l%%g,%X%,fgﬁgf%ﬁglﬁﬁéquecp “¥ne
uplassi gnient skoan collidkaR3dIbelshikf éd,ané shotslbast BReand 3

|left, .or one, two or re lots to the right w_.thout
en éﬁﬁnéﬁﬁéttﬁaopﬁFﬁEﬁﬁl%20d2§2ri888 énET&FtthchﬁéﬁgPﬁg?lot 4
dur&ng mMubhlbsshab, eapabigsi by erequired. That is to say,

3+3 (downlink + uplink) MITI assignnments are provided

enD|0yi%EeasEEE%EiEh5%%i%ﬁ%%%%ugk%%ndQWﬂhhn%1%505% QUL Fred
of any four consecutive downlink slots conprising
onef isiot, teetbrd letfhi r drapdef otwbh odowhirierk sglodtss toamtie right

. L oying three uplink slots correspondi ng W, t he :
w1 BB AP PA SR POAPERPAG P EAR SSPats 280ch {ERGET. changing
thet h@nei-s1atBEibabliogkyl Rebhe rbur st Tagenliisnk cslsat, an3

RTTI block in the second and third downlink slots, an
(dormEinlsl dekpilankhe MIPILI AR SSPBISNEST RPESPERGVAGSR ERPLRY1Ng a

: c n Ir | ts, d BTTEl _bl o I.n
N Y R (e
conskotir iThe ddehadiihk eflotpl cokpalilkdeat ifamstor skkenexamplied and

of Figure 4B wiill be provided helow in the_sectign
Fougbharrng L ALs Py RiEnt €06 ERCOGY RanBBFE ot PPinkLots
corsk@b®nddhd A3shoRPRNLEXABP! @ hird and fourth downlink slots

such that there is a BTTI block in the first downlink slot, an
RTTI block in the second and third downlink slots, an RTTI
block in the uplink slots corresponding with the second and
third downlink slots, and a BTTI block in the uplink slot

corresponding with fourth downlink slot.

The details of uplink allocation for the example of
Figure 4B will be provided below in the section detailing

assignments with odd numbers of uplink slots.
3+4 Assignment Example

Referring now to Figure 5, a third detailed example
of mixed mode TTF assignment will be described. Figure 5 shows
an example of a MTTI TBF for 3 slots on the downlink, and a
four slot RTTI uplink assignment (class 43-45). The downlink
assignment of Figure 5 is basically the same as that of Figure
3. Specifically, for the downlink, the allocation includes

BTTI block 252 in slot 0 over four frames 240,242,244,246, and
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Referring nowto Figure 5, a third detail ed exanple
of m xed node TTF assignnment will be described. Figure
wWG2@bovEs3an exanpl e of a MITI TBF for 3 sl ots PCI/CAZ009/000174
downl i nk, and a four slot RTTI uplink assignnent
(class 43-45) . The downlink aSS|gnnent of Figure 5 is
basical |y the same as that "of4Figure 3 . Specificallly,
for the downlink, the allocation includes BTTI bl ock
RTT252liogksPatt , OZé@eﬂnf@aptsrén@®d22002¢z 240, Zagmes 240,242,
RTTI ck,254, 256 In t a 0 .
For gnes %&8% E%eﬁgrléhe FS% iT#ﬁe%qOCk ﬁ%ﬁlrst ﬁfTFlOts 1
andbboc&naS& 26QonA QTQUSblO@Rd2%2”2@ﬂdl@ secenrd 3RERQ 4.
bl ock 262,264 in slots 3 and 4 . The exanple of Figure
5 can b@h@hb&gﬁglbookh@lgbgat5b£aan%e EWe R dt Re®@he right
slots. That is to say a (downl i nk + upl i nk)
by @§§hgﬁW@nprl§h9ﬁ@vﬁd@dSenpﬂb?ﬁngsatblE@U ehped (downlink +
e ut|v l.ink slot out f any five consecutive
UPI&%MEI% lgﬁgFS%QOHDPISIn ﬁlrs O¥é€§n8 %thlgd%%gburth

~con@@duﬁhﬁbhddﬂwmhhmksSbQ@Spuan@feﬁnbOfuﬂ@ foulis cdpltiife downlink

sl ots corresponding with the second, third, fourth and
s1ofist CRTESWAIPAK [F6ts §GERTChat Niker e fPE T&DBTPA BG4k

dowh 1hiRe sfbkst gg@“%hﬁﬁo?ﬁgﬁ f%ﬂrRTEhlgko%KO%% E%%respondlng

second and third downlink slots, an RITI bl ock
Wlt@pthﬁkSsbong,cohne§poﬁammghMAahdtﬁef$@cdnwnan@kthﬂpds such

0 sl ot d RTTI ock .i n uplink sl ot
ehaf ol il 1% Bo BaRnoRe R oty Ceand TP B AR ot an RTTI
bloglkotis. the acpantl cubak hexanpbenaf nupkiibk sal Lkecatriranblock in
for the exanple of Figure 5, the sane approach may be
uplggkd saotiss casa@spendéonveathohale 2e40aM gedt itbardf gownlink

a e,..b [ e.ab SGF d
518 AT BICLIe FORKE RSB CEDESBRERAN yicn one
fou&murbhddéﬁékhedo@maﬁpkes@btﬁlxed node TBF assi gnnent

will be described. Figure 6 shows an exanple of a

m xed nodeaTpkriBEulsirngxam@gownbifnkpskeks a1aBda@fion for the
uplink TBF that uses two slots (apgroprlate f or
exa&llpéé%sé@ 419945 Por t8RaRPINE) APPESRChhBagxBRplscef as is used

foerQHQ%nﬁlon%heZQQWﬁhﬂg%atlon, for example, by using the
above described EDA approach.

5+2 Assignment Example

Referring now to Figure 6, a fourth detailed example
of mixed mode TBF assignment will be described. Figure 6 shows
an example of a mixed mode TTI TBF using 5 downlink slots, and
an uplink TBF that uses two slots (appropriate for classes 41-
45 for example). For the example of Figure 6, the downlink
allocation provides a BTTI block 280 in slot 0 over frames
240,242,244,246, an RTTI block 282,284 in slots 1 and 2 over
frames 240,242 and an RTTI block 286,288 in slots 3 and 4 over
frames 240,242. For the uplink, there is an RTTI block 290,292

in slots 3 and 4 over frames 240,242.

The example of Figure 6 can be shifted to the right

by one, two or three slots. That is to say a 5+2 (downlink +
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al l ocation provides a BTTI block 280 in slot O over
frames 240, 242, 244, 246, an RTTlI bl ock 282,284 in slots
waando@3dver frames 240, 242 and an RTTI bl ockP@B6A2®8/000174
in slots 3 and 4 over franmes 240, 242. For the uplink,
there is an RTTI block 290,292 mslots 3 and 4 over
frames 240, 242. The exanple 8P Figure 6 can be shifted
to the right by one, two or three slots. That is to
upl$ay)ams*zd(aﬁmnEBﬁki$upkbnkﬁedixedl¢7ﬂn§8§nstpN©vided
empl i ng_an secutive domn k_sl
congBRbEY AP gORM 1 Pér ST8BEoRUTPERPI S Potr F1andFPPER tPiTe
foud@wnbhBk rskehsdoandiarpkoyiBg twa Bpblbkishotso uplink slots
corresponding with the fourth and fifth downlink slots
corggeRONAanJt HeF8 F@eafBTTthﬁéékfﬂﬁtbhéoﬂpﬁéﬁkdé%ﬁFﬁn§uCh
I n.RT t 0 0 nk
e L
bloskoﬁa tam E@Ebnhleom thlmplﬂnhnghokssaotsesannammg block in
wiith the fourth and fifth downlink sl
thepéPPFEUIﬁpdeﬁéﬁﬁpedSWH&bPFnEISFFocﬁpl ﬁTﬁoLlPﬁg in uplink

s108%apBkecqboRbgHEewOth HHEI@Euékhogaal@@f@ﬁnde@nllnk slots.
achi eved u5|ng conventional dynam c allocation as

descr'bgg ? g?tﬁéhkggagkgﬁ l@”B@ @Elgqq %h@%catlon for the
e 0

al | ocat transnt ssi on 3 Assi gnhnent
exaﬁpéﬂpbé Regemelﬁg npwiha 5ﬂ@ucetion aahi behadetiavkeddusing

anpl e [l n 7 sh a._downl i nk
conA R PR WD Bodm e CoPbt S50 S5n OBt dkoHxed
node TBF enpl oying 3 uplink slots. This allocation is
All&ﬁﬁFéBPFaWétFoP“cPﬁgsééoilaiéo§§tﬁﬁdfﬁﬁ BReépt fypnsmission
cl asses 30, 31, 40, and 41 which have a transmt
2+3c ApabERrey LoEXAERILAUM 2 ti mesl ots. The specific
al l ocati on shown includes a dowlink RTTI bl ock
SOO,SOZR@ﬁedéWﬁQiﬁ@WSFQtEigUéﬁd72 dufitdghf daived led example

11 30CE8Ee BN VEATE, D 8 OB ABLigH LT Bhoskes

dowhnangs s240s243dand aplIﬁk hiigek &aaeamBﬁcam@dogmn@IGtuplink
3 durin% frames 240, 242, 244, 246. In this case
Slo§§ot-p5'ﬂslaéﬁacétégprFésaRP?PpﬁﬁééﬁsfPﬁ GoeRSeRe 11, 12,33

anduBbi Bk-apd gewnbhBkses 30, 31, 40, and 41 which have a
transmit capability of maximum 2 timeslots. The specific
allocation shown includes a downlink RTTI block 300,302 on
downlink slots 1 and 2 during frames 240,242. On the uplink,
there is an uplink RTTI block 304,306 allocated on uplink slots
1 and 2 during frames 240,242 and a BTTI block 308 allocated on
slot 3 during frames 240,242,244,246. 1In this case slot-pair 1
and 2 carries RTTI blocks in both the uplink and downlink
directions, while slot 3 carries a BTTI block in the uplink
direction only. TIf an uplink RTTI block (304,306) is also
allocated in frames 244 and 246, then 3 blocks are transmitted
within a 20ms basic radio block period in the uplink direction

using a mixed TTI TBF.

The assignment of Figure 7 can be moved to the left

by one slot, or to the right by one, two, three or four slots.
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directions, while slot 3 carries a BTTI block in the
uplink direction only. If an uplink RTTI bl ock
W@ 3®41@68) is also allocated in franmes 244 andP@HE6A2009/000174
then 3 blocks are transmtted within a 20ns basic
radi o bl ock period in the upllnk direction using a
m xed TTI TBF. The assi gnnment®of Figure 7 can be noved
to the left by one slot, or to the right by one, two,
Thathieetorsﬁgua 8ot $ddhal ink toupdyna) ZaSSQQOmﬁhtnkS+provided

emp B BS e Lo ShnE ko E e LS FE AP RY AR, BuGtESbut"8e any

thr@@n§@ﬁ§EbMﬁld@mﬁbw3K1§kOE§o€9nﬁbh§kﬂglﬁgrSErsﬁngédond
third downlink slots, and enployln% three_uplink slots
d

thiggr fewpbhdknglareh phe £rPseyisgcbRacandpPihnkdslots
cor??%@%han §! 9t sSu g%m%??% Eh§&80h8 Qnngh gpoa thlEE slots

d”sécond ofs Int
suchpkhak shets c¢eraerpoOndbhgcwi th the first and second

downlink slots, and_a BTT| block in the upllnk sl ot
dowEéFPésﬁ&ﬁHanaﬁﬁ?FTFthPﬁFrandBRﬁlPﬁil§#o? OFf gorresponding

WItHaEhbc@héeteéaapggceﬁduebwﬂklakl9§@tgona5@rath@wz block in
exanple of Figure 7 , the above- descri bed nodified

theexpéndedsdyhanpcrabboodingnwappr bhehtherdugbiwnkink slot.
all ocation can be used to allocate both the RTTI and
BTTI blmnks partheumpkiBkampﬂecbfonplEok théospecbhi €or the

shown, unmed t hat o k_slots 1 and
exaB53reothE ARRI ni:BPof CONBVE-BEGACHer PhAATEG] Sxtenied

dynﬁﬁﬁ&eﬁﬁQBgaﬂhbh HEEkBEcﬁ'@E% L ﬁﬂgkzallghﬁ§ioﬁ USE bB used
t he downl i nk RTTI 300, 30 8 in one or both of

to slépsateahdth ééﬁ B&TlsendaPI8éabeotke RWTENBI sekink
dirgg%iggg {Eo%pkh é08§§1% gggm%l %h?%ath tfhgsgsgmﬁed that

rames, 8 next rames ranes an
dowallh agateodewnl nk slakeStHSSdgnﬁdlh@ BIEtsbha@b Baan deflned
over the next four _frames. 3+3 Assignnment Exanp

to EPFEESERARApIEtRebBLANKgSLEtENE 8REANPle EbuﬁvgarESEAlﬂ the

dowhﬁhﬁk“@%T@nb§ééﬁpb@o“@bb an BQQ BQ”B%EhOEfSEQB§s 1 and 2 can
[ocated for the uplink. Recall that in the above

be ezadpbéldoamb|nhesRaﬁlpaﬂpck éﬁd 206 in uplink slots 1 and 2

during the first two frames, the next two frames, or all four

frames and to allocate downlink slot 3 assigned to BTTI block

308 over the next four frames.
3+3 Assignment Example - First Example

Returning to the example of Figure 4A, this was an
example with an odd number of slots allocated for the uplink.
Recall that in the above example downlink slot-pair 1 and 2
carry RTTI block 220,222 and downlink slot 3 carries BTTI block
224 in the downlink direction. Uplink slot-pair 2 and 4 is
assigned for RTTI block 226,230, and slot 3 is assigned for
BTTI block 228.

In a first example of uplink allocation for the
example of Figure 4A, the above-described modified dynamic
allocation approach can be used for uplink allocation when the

entire TBF is to be allocated. For the specific example shown,
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carry RTTI bl ock 220,222 and downlink slot 3 carries
BTTI block 224 in the downlink direction. Uplink
webwvAmEBy 2 and 4 is assigned for RTTI bl ock PRBCAR3D9/000174

and slot 3 is assigned for BTTI block 228. In a first
exanpl e of uplink allocation for the exanple of Figure
4A, the above-described nodi £7ed dynami c al | ocation
approach can be used for uplink allocation when the

it ént epeumBHE tBatodbendlihbcaleds Forntihé specthécdownlink

exanpl e sho ssuned that do i nk sI 1 an .
31085 aT B Ena BoRAFFAR SsF o SOPGEPAPd. derPndtteps S16t8"7 and 4
forCQﬁEe$99E§s@ABE gphitnkssl etsn2naBsdidnf @brt REePUTPOSBloCk

of BT SF transm ssion for the RTTI bl ock

assagsingntrent ThThusa QSDSFDihhﬁhéod@%ﬁpknRTﬁTTbl@P§cK20r222 in

220, 222. in.on [
oneaPFoéggg ?ﬁesgfgf E|OCE %2% g enP%%ﬁ g%ggpggg gTZI
blodur ppng,tbe fthrspbltiwe tlanes? the nextrtwg thanéixsortwo
all four frames. Downlink slot 3 assigned to BTTlI nod

fram§sthéh§aﬁ§X§IBwonﬁﬁﬁ@ﬁsasoﬁpﬁﬂﬁkf§P6tf§a§§§|gn@@wp5lnk slot

3 a@gIbngad@o §T9§Fmb8ed9§nkh@ks§h8ts§0%|kgﬁﬁé§sa§phb@5nk slot
[of 3 for BTTI block 228 mthe next four franes.

3 asheghabltalewatmode a BSBSksineddwedliinkskabts 3 ahdboates

y e.BTT 28 | bei ng
up1 ko B 0ke  Eo bR T g PRk g AT iRk LoroneS At PheaaaTERg  For
theughumkaBIEbabh@ﬁk 328siknisl ateded R a15econdaexanpl e, and

of uplink al location for the exanpl e of Figure 4A, the
slozbdveliiesc PnbEd thedPITédPéREENdEE dynaRiiEdaPléeseit6A, a USE

ppL.o b e k I n ni.t
r1BPREPSERaE R Bhed PREGLRLLY A pREsLRTapRncABe 220 o
sloexanple shown, it is assuned that domnllnk slots 1 and

2 are defined to be the downlink slots that correspond

W t h uplthnk skebsd2eaatipdef 6 hbelnurpqsecatlBﬁTEouSEhe
transm ssion for the RTTI bl ock assignnent.
exapgEenPEfhE Td8wA1 ARk P??IaBPH@Rd2§Gr2§§dWﬂ§ﬁé€lfd e§¢89ded

ourB 5 S35 bR ST, 50 ! 6 Heocation
when the entire TBF is to be allocated. For the specific
example shown, it is assumed that downlink slots 1 and 2 are
defined to be the downlink slots that correspond with uplink
slots 2 and 4 for the purpose of BTTI USF transmission for the
RTTI block assignment. Thus, a USF in the downlink RTTI block
220,222 in slot 1, slot 2, or both slots 1 and 2 can be used
allocate the RTTI block 226,230 in uplink slots 2 and 4 during
the first two frames, the next two frames, or all four frames
respectively and to allocate any uplink slot assigned in BTTI
mode having a higher number than either of slots 2 and 4,

namely uplink slot 3 in this example, over the next four

frames.
3+3 Assignment Example - Second Example

Returning to the example of Figure 4B, this was an
example with an odd number of slots allocated for the uplink,

in which the odd slot used for a BTTI block was not between two
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the first two franes, the next two franes, or all four
frames respectively and to all ocate any uplink sl ot
wa@s®pgorsas i n BTTI node having a hi gher nunber PBEEA2009/000174

either of slots 2 and 4 , namely uplink slot 3 in this
exanpl e, over the next four frames . 3+3 Assignnent

Exanpl e - Second Exanpl e Ret#&fning to the exanpl e of

Figure 4B, this was an exanple with an odd nunber of

slosbofsrahhoﬁﬁfédbﬂocktheFupIhpkinh1ahﬂohathenoddrstbﬂs case,

d f BTTI Dbl < bet t lots f
thepaBivi iR ERpanPt e taR BBh: PEREEERn: HRD Bhoubeh, g

allabave- deschicbedermugdifihedsEDAsappreachnheanpbeidsedekample
allocate all of the uplink slots. For the specific

shogranpfelshadfunpe FBagsdanedinkaslabanki aAkdsPosge2thfd

0 n 0 e t
dod L Eh ke LBl SEE, CE RO LLRRAA' Oy cygp i
slothe2dewdl Bnk ®ATE, bhoURF225, 2R& ﬁnwomenﬁrRBWEhbmbck 225,221

slots 1 and 2 can be used allocate the RTTI _bl oc
in 959 9810PRRyBEI A AkO§Pots229aRdC3ndhifi H aeﬁhél#PFéFetRBe RTTI

bloEkagﬁs 2§melﬂeﬁblaﬂ@ £igeesy Qhqakl afieyn f&ﬁ@ﬁ%léeg tQo
al | ocat e downl i hk sl ot 4 assigned to BTT? bl ock

frameer the next fwor ffepanpes or4&$lA§sugnﬁenmeExanpleO allocate

aonE LR 09, 19W Lo ELOUT €. 8pranathes, debarled example. cou;

S
fraﬁgploylng 4 slots for the downlink and a m xed TTlI TBF
enploying 3 uplink slots. This assignnment is

4+3appE9Rhinahe Eaemphasses 41 to 45 for exanple. The
speci fic allocation shown includes a downlink RTTI

bl ock 33%Q¢312i08 g@%“kb”%l?h9558o Qﬂgtﬁeguﬁb@91ﬁ56"§§ample
240, 242 and a downli nk RTTF bl ock 314,316 on downli nk

wilélbEszeaﬁdteddanggréran590240a24BTT¢hTBﬁeempﬂpmkng 4 slots
rorl U8EEal BRI, PLANICTTTL Bl a0t 48 220,00 LUIGSLBL 0 e
Th1§23s@mgﬁh@ht4lguépﬁ@oﬁkﬂﬁE§ 249, 2425244, 2460 45 for
example. The specific allocation shown includes a downlink
RTTI block 310,312 on downlink slots 0 and 1 during frames
240,242 and a downlink RTTI block 314,316 on downlink slots 2
and 3 during frames 240,242. On the uplink, there is an uplink
RTTI block 318,320 on uplink slots 2 and 3 during frames
240,242 and an uplink BTTI block 322 on slot 4 during frames
240,242,244,246.

The assignment of Figure 8 can be moved to the right
by one, two or three slots. That is to say a 4+3 (downlink +
uplink) assignment is provided employing a first four
consecutive downlink slots out of any five consecutive downlink
slots comprising first, second, third, fourth and fifth
downlink slots, and employing three uplink slots corresponding
with the third, fourth and fifth downlink slots such that there
is an RTTI block in the first and second downlink slots, an
RTTI block in the third and fourth downlink slots, an RTTI

block in the uplink slots corresponding with the third and
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The assignnent of Figure 8 can be noved to the right
by one, two or three slots. That is to say a 4+3

w@ daonbisek + uplink) assignnent is provided enptDZAYI/A00174
first four consecutive downlink slots out of any five
consecutive downlink slots conprising first, second,
third, fourth and fifth down£Pnk slots, and enpl oyi ng
three uplink slots corresponding with t he third,

foufrdor thwandnki fthtdowahidnk BI'Gffsb3duck tthaththepeéing adot -

RTTlI bl.ock in the firs nd second downlink slots, an
COrRPTPORIOBR PACNErEhEr St AndoROIiER SOt nk ol ot o, an

RTTI block in_the uplink slots corresponding with t

third aﬁB?oHP@ﬁ“&oﬁﬁﬂPﬁEt§P8t§Oraﬁ&gér8T%I %Po@ﬁ ﬁPPﬁeln the

sam@phbake§lgg 9@5&%§B@HdEBQ Wh%hr%h@ fifth downlink
slot. The uplink allocation Figure 8 can be done

2+5Aﬂﬂﬁgga§§gg pRopner .as described for Figure 7 . 245

ocation Exanpie Referring nowto Figure 9 , another

deta'leg %?%F ?EFﬂ%kltge 9 %%nged g%ggre %tghgm% %xample

downl i n o] |n domn s an

w1lmpbénbrﬁbéﬁdeaTlFI@Erénp|.Mbng a ubhthn&|BE$I TRiFSemploying
assignment is appropriate for classes 41 to 45 for
2 d@%ﬁﬁﬁpé sTRESspBEI fPcURISPGnRerEIshéhn TRACPERéSYANT > uplink

sloﬂ%W@'TH? sRIIL; ghﬂgKt3§Q QEFﬁBBrQQ%@|EB% ghatsed andil 45 ror

uring franes e uplink, there is an
exampllenk RAEl spbkocki834s336norntupkhnknsliotdu@eand diownlink

uring. f 40,242 and an _yplink RTTI  block 33
RTT g DA nR DY 952 9hana B auR RYDFFanes 940 S95:nEnerates
240!@4@I800antualupKlBITIthb@@kl§4anoup§hak Ardur bNgck 334,336
frames 240, 242,244,24 6 . The assignnment of Figure 9

on gaAibE AHYEE Qoaﬁﬁelrdgﬁﬂnayféﬁ@eSt@60024€hﬁeé spovplink
RTT¥h%Eog§d§§ Yolofta gQRW“ B%S “8kd”%>dﬂ§gh§2?§ﬁbegs
€ do In

provi ded enp oy ng aPfirst consecufi v
240sbabs oubref1anylébvencop$eoutBvéldbmnbkn84glthSlot 4

sin rst, con third, fourth and fifth
duraaﬂnﬁFﬁwe§|8€9 2§ﬁd ﬁpgé§|ng five uplink slots

correspondi ng
The assignment of Figure 9 can be moved to the right

by one, two or three slots. That is to say a 2+5 (downlink +
uplink) assignment is provided employing a first two
consecutive downlink slots out of any five consecutive downlink
slots comprising first, second, third, fourth and fifth
downlink slots, and employing five uplink slots corresponding
with the first, second, third, fourth and fifth downlink slots
such that there is an RTTI block in the first and second
downlink slots, an RTTI block in the uplink slots corresponding
with the first and second downlink slots, an RTTI block in the
uplink slots corresponding with the third and fourth downlink
slots, and a BTTI block in the uplink slot corresponding with
the fifth downlink slot.

The uplink allocation for the example of Figure 9 can
be performed using the above-described modified EDA approach.

For the specific example shown, it is assumed that downlink
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with the first, second, third, fourth and fifth
downl i nk slots such that there is an RTTI block in the
wo peostiossl second downlink slots, an RTTI bl ocRCT/ARG9€/000174

uplink slots corresponding with the first and second
downl i nk slots, an RTTI block in the uplink slots
correspondi ng Mﬁth the thiTd3@nd fourth downlink
slots, and a BTTI block in the uplink slot

leC@rQe@p@n@iﬂgemﬁeﬁinﬁ@ fpfbh dbantipriklshit s1Fhe tpbtnk

aIIocatlon for h Ie of FEi n
Corres?g?%ed u5|n i% a gge de%%?I e%g Eﬁ? %§§Efﬁ? of BITI

USFappéﬁéﬁhssEQﬁ the SD@CRTTE Bxanplessm@mmentt I $hus, a USF in
suned that downlinkslots O and 1 are defined to be

the{ RevabRKi RKTS1 Bt €oFhatOcorf esPoRdon Bh BpPFnk: sPot §OBH
s1of@dplahar tanp}%pgégdogﬁﬁggétysghérQ@?E‘eﬁgbeﬁ 59,558 in

assi gnnent ownl i n
sloRFTD bhdck 330, 382 anssboedORTTSE| biodk, iorhbohrshombered

S100p o0angt Gl AT HiCahy *d8sr et RTTPL Bl ock n hilRGRS Lo

firBumbgredrshots pREEhYxRTThobkeske 338034011 N80t Srdmes
and 3 during the first two franes, the next two

respﬁéﬁég?lwraﬁﬁlt@o@il@?éﬁ@saﬁéspéétﬂkeﬁ905né5§égned in BTTI
| j T h
modg hggﬁég Q”ﬁ%gﬂé¥”5uﬁ£8%h@§§hgé§ hep Ea%égggfo QM&”Q

han either of slofs nanel
namapli nglshet sflot ndt hhstexanpkenppbdeer otvhe ﬂhxtné@urfour
frames . Flexible Tinmeslot Assignnent and M xed TTI
fragpp- Fl exi bl e Ti mesl ot Assi gnment (FTA) brings nore
flexibility to assignnents, however allocations are
FlepihieediByStAk AEPiPLBEBE @ﬁﬁa%#ﬁﬁﬁlgglo?BFhe UE. Wth
Fl exi bl e Ti nesl ot Assignnent the network may assign a
nunber Bﬁe&pblﬁkTamﬁs@@EﬂﬁﬁﬁkgﬂmﬁﬁéléF@Aﬁhétlégée@@§e

n 0 S
r1oh 80101, TREToBhaEL! PHgRR-RoAT bRk Lo esbol Lo by
theCﬁSEt1Fonﬁetmpakl$hahbsenﬁutﬁethat WwhthatEhekadle Timeslot
bl ock gerlod the total nunber of uplink and downl i nk

ASS%EH@%P t sPERAETHAVE %@@naEFFSEaﬁeHUPBthE MBPdoBE ABE
dowBX€B8R0Utimeslots that exceeds the total number of uplink and

downlink timeslots that can actually be used by the MS per TDMA
frame. In this case, the network shall ensure that, in each
radio block period, the total number of uplink and downlink
timeslots that have been allocated to the MS does not exceed
the total number of uplink and downlink timeslots that can
actually be used by the MS per TDMA frame. This technique
provides for some flexibility as to how to allocate the
assigned resources. The mixed TTI TBF assignment has
advantages when using Flexible Timeslot Assignment which extend
beyond the ability to allocate the odd slot that cannot find a

pair for RTTI mode of operation.

One basic radio block period (20ms) is needed to
switch between the different TTI allocations. This will be
described by way of example with reference to Figure 10. 1In

this case it i1s assumed that the network has indicated a mixed
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the total nunber of uplink and downlink tineslots that
can actually be used by the M5 per TDVA frane. This
wao e@bnogee provi des for some flexibility as toPED@AL®I/000174

all ocate the assigned resources. The m xed TTlI TBF

assi gnment has advant ages when using Fl exi bl e Ti nesl ot

Assi gnment whi ch extend beyoRd the ability to allocate

the odd slot that cannot find a pair for RTTI node of

TTIOPBFatibenlitheabasyameadi onblvbekhpeibod (28ndE) 2i are assigned

needed_to _switc n the different TTI
to LRFBgaRrBre b efre 3ot o pe  AobEE DY Mg 8t SaRhfpied and 5
areWstBifREAr epceat o Fhguien18ckkn3thi s56as6si tini $he downlink.
assumed that the network has indicated a mixedTTI TBF

Thedowhipnk aéspgmném?atﬁsmhl@hX§ﬁ0F§IlT§ﬁduglaﬁé assignment in
. a d to_carry RITI block 3 0,352 in
un BRGEPEE o1 3oL p b A e A BB g o e Ry BT hkBeRg 0 367

in Bﬁé,aéﬁmﬁﬁa kAdt Beodewsl knk. 4TB@en§E%@@Kea|$© carry BTTI
i ndicates a m xed TTlI TBF_ uplink assignnment in which
bloskst 364 and 26&r énasbegHBdIRE - cafPy RN theogkésting

6 d ¢
r1eF 81252 5L DE, HEL) Dbl SR o sApBre pReygoe oo
modwei b bbeigxkesdt bRg FBexLbteeThmésbetlésSCanenﬂy be made
a pllcatlon Emhe e_anl y OT H % ssi gned per
acc?Eﬁ}ng tRe2aPr88Rt PBnScBHLIGAM 1BE ﬁﬁ@@ éi&aydlng to a
given UE s nulti-slot capablllty Havi ng defi ned the
above aSsvgRAerefipari s éPPVéréﬁ?lSPm88§tl8ﬁ§188ﬁ be

dlf?E gnEh?ﬁlQEQtQBH | SLANheWhRearghye %S%Bn%QEkQH%nhl%h a

capabi lity. Figures 11 and 12 are two
glvemaupbeseqﬁlpmshahsame¢m$ RITL andaBTIThital.l o€atuors 11 and

that are consistent with the assi
12 ERBuFEO 1655 Frghfe “EE LA RaNRT I B B0ke 50, 382°4Ag " tons
tha86@rdb2oakesakhecated tae baglgam@htn%h@wd dpl iFAkure 10. In
respectively in tineslots In the exanple of

FlgFFQuﬁé 12heB?TWIbbé@ﬁ§53§@Ozéézaﬁﬂa3é503éé2aﬁée allocated
c tiLpes or, 12 downl i, # d

corthLOCBLER L0, LORELL SR BOeAct 2 e VO ko0 o -
In ahboeaﬁmpms béx&ﬁghEeBiI) areIpbssichle 36dr, 36l6i and 364, 366

assignnment (limted_by the _
are alldcated 1n timesloTs 3 and 4 for the downlink and the
uplink respectively. Other instantaneous BTTI allocations
(example 3+1) are possible for this assignment (limited by the

multi-slot capability constraints).
Further Enhancements

In some embodiments, the RLC/MAC uplink/downlink
assignment messages are enhanced to allocate a mixed mode TBF.
In some embodiments, this indicates the slot(s) which carry the
BTTI blocks in addition to the slots that form RTTI pairs. In
some embodiments, these signaling messages are modified: Packet
Downlink Assignment message, Packet Uplink Assignment message,

and Packet Timeslot Reconfigure message.

In some embodiments, the transmission/reception of
the RLC (radio link control) blocks as BTTI blocks or RTTI
blocks follow the following method detailed below with
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mul ti-slot capability constraints). Further
Enhancenents I n sone enbodi nents, the RLC/ MAC
waploenbosadownl | nk assi gnnent nessages are enhanP@€dCAz009/000174

all ocate a m xed node TBF. In sone enbodi nents, this

indicates the slot(s) which carry the BTTI blocks in

addition to the slots that-fé¢nTRTTI pairs. In sone

enbodi ments, these signaling nessages are nodifi ed:
refPaecket DPowRlignkeA3Si.gnifent mesbadecaRabkepelpbrnkd by the UE
in QZE%%BEEQ%HgggzgggKﬁgggﬁggg ?gplggﬁgtognﬁe%ggfEguggrformed
by Ehanspigsi-eninecepthaBm@bstBe RhE/OradiecbktAknCceBlEQl ) This

bl ocks as BTTI bl ocks or RTTI blocks followthe
partérhénirngererHodandetrasl éd bsHew dethivergr eficBLEoblocks,
esthggﬁ?.l§brTEh§ n%ggggo%ﬁnd gdpﬁrggrg%doggrggﬁogg 'ﬁnainput

transm’ssron” and/or recepF| nrole, and ¢€an be
to peefaereddbyst haenebwerkive aot ranspinssiangdmrdteiving two

reception role. This particular nmethod ensures in,
RLCopdefrkgeliver $SHF RLCIbMBEKS, 1édpetifalPy af §hORCBALT slota

andugﬁgkgoﬁg§g%§q nmydezefrroperakl Qg ARThNRYL:t Q1bhe assigned
nmet hod is the 8bject|ve to transmitting/receiving two

in RL@iBkdcKS IwnpbHeB3RE.i , | where i<j, using a
slot-pair slota and slotb carrying an RTTI bl ock and
BTTI sl att siiote assi ghedbi ara milxedaTdd todehEBEirkt two

slota and slotb are allocated iin the first two TgNA
TDMA draBeet i(fdEStondTsof °©4 BabPE1S0mE i MeMinif 1hl BRCK (ves

pathy 83 PRt R3bhgck 1371 kg ct heB RLG:iBhogknwit RBSN i i's
transmtted/received as a RITI block on slot-pair
traglotiatadd rsketivedt abl ecRTI3- 2land RhCsBbéckawirt s 1BSN gnd

1055, 3P 0ekofa dnd &l 606 RP6 M FoCd: B0 o e fast two

trahBMAtkeamescenext 10nerTaf madbasinc s20/e hicne 1uikt 13-3.
bl ock (no path, block 13-1), then the followng rule

appl i esi el £1BOEN a$OLA @R a5kOt 138 eGS0t €nkyessRatho TDMA
bl ock 13-4) then the RLC block with BSNi is

frapesndnektedPrsceifed@ Hgsic 20ms time unit block (no path,
block 13-1), then the following rule applies:

If both slota and slotb are < slotc (yes path block
13-4) then the RLC block with BSN i is transmitted/received as
an RTTI block on slot-pair slota and slotb at block 13-5 and
RLC block with BSN j is transmitted/received in BTTI mode on
slotc at block 13-6;

Else (no path, block 13-4) , the RLC block with BSN 1
is transmitted/received in BTTI mode on slotc at block 13-7 and
the RLC block with BSN j is transmitted/received as an RTTI
block on slot-pair slota and slotb at block 13-8.

In some embodiments, the mixed TTI TBF concept
described above can also be applied to a (Dual downlink

Carrier) DLDC configuration.

All of the detailed examples have involved the

definition and use of mixed TTI TBFs that combine at least one
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an RTTlI block on slot-pair slota and slotb at bl ock
13-5 and RLC block with BSNj is transmtted/received
WO pooBTTUs33rode on slotc at bl ock 13-6; Else (noP@ECA2009/000174

bl ock 13-4) , the RLC block with BSNi is
transmtted/received in BTTI node on slotc at bl ock
13-7 and the RLC block with BSNj is
transmtted/ received as an RTTI block on slot-pair

RTTS| blackndngl atblatsbl ook BBT8. blnckoneMenmbodenentgly, mixed—

t he xed TTlI TBE concept de cri bed abgve.ca o] .
typh e PBaR s ane Lok SIBEe PRk Cartrer) phpr: 8 FriOrhE is a
spe€@Rfboukabhbon. oAl b ff xthetdgtacbpdigxamphesrhavets. More

i nvol ved the definition and use of m xed TTl TBFs t hat

geneomblrie atmisasttyReRFPNPbRaEkCANdTaflPEashagnElBYY| of at
ener al | y opbi pations S
1eaBhotliy IRESEONE! Elhke,y” HRELVBSECTILPE: LA AT ol sroes
areacRuxXplebype conbdmateeenoftgb@ssObenetgenenalbyheas are
m xed-type conbi nati on of slots has slots of at Ieast
enviigoaft f ePBAR ByPescIdBFTPen6aBP4N8t$oRNAIRTFPEADAED P

assggaé ﬁag @%@nab§§n9fo&w@hglaegagmhktypes of slots,

ers are envisaged. Such a m xed-type

conb'naklaﬂﬁgﬁ skots ¢An be.asshoned. Lar hng, YpLLIKoAr rorers

the downlin nmuni cat1on i n accordance wt
to akkbepatbanoreterashdssecephisonagr btr apsrbpsiianeadepayding on
be apgroprlate dependi ng. on whet her the actor i s tg
wheRBeqhorReoACERE LE, t&ﬁdngéﬁeﬁéuﬁﬁ biewhet hepdj fiepgnding on

wheHHEEnKtOEsdgpﬂﬁhﬂkogoﬁgwﬂﬂgﬁk'@Bmmﬁﬁﬁ@é%h@g now/to
Figure 20 own is a flowhart of a method fo

eXGPUtIR?f%¥gCE52g5§ gﬁfﬁ§§e$gubgnegh wxhgsngt@ggwchart of a

begi ns a ining a first mxed" type
methodbifnat earcaotishobg. néhEOmkthodessn5qnmpmeat bl @bk method

beotRaL hseigRE PhE i [l APIAOorype SoRBInAtiOR bFoe o s

comb@nat$bRgbe Ehews. hb@ﬁetm@thbel@oﬂ@@au@@ta&ub@ogut 2bhe with
assi gnment nessage that assigns the first m xed-type

trapembihanpon efingllet §ssogamshfghesppew them assigns the first

mixed-type combination of slots to a single flow. Note that
this does not rule out the assignment message that assigns the
first mixed-type combination of slots to a single flow from
assigning other slots to other flows; this does not rule out
other assignment messages making other assignments. In the
detailed examples, a flow is a TBF, and a given TBF is
typically associated with a particular application and/or PDP
context. More generally, a flow is some amount of data that
typically belongs to one application and is burstwise in
nature. A flow may, for example, be established to transmit
the gueued up data and then be released when the queue is

empty.

The method may continue with the network
communicating based on the assignment in block 20-3. This may
involve transmitting using the assignment if it is a downlink

assignment, or transmitting an uplink allocation in respect of
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assigning other slots to other flows; this does not
rul e out other assignnent nessages maki ng ot her
wasz®egonsents. In the detail ed exanples, a fl owg¢HCa2009/000174
TBF, and a given TBF is typically associated with a
particul ar application and/or PDP context. More
generally, a flowis sone amdéint of data that
typically belongs to one application and is burstw se
theiasﬂagumentAitlm$IHHyppﬂane&aHpbemebe eshdbkhshedeteiving
transmt the eued u ata.and then be rel eased when
in pRECH §886|¥lgﬁp¥$ QHSCﬁngBd may continue with the
net wor k _comuni cati ng based on the_assi gnment in blocg
20-3. ThisSRES PW@@Q&@@PFénsﬁﬂpﬁknﬁouélﬁa PRé executed, the

mlxéﬁskgﬁl @Emb&nbElbﬁ @fd%WBk%n%o%§§h9U@§HB afl in ut to the
tran tting an uplink allocation mrespéct oft

metasdi.gnment it is an uplink assignnent, and then-
receiving in accordance with the allocation. In sone
enbodi neatferrbhgcko0+d Fisgnet eéxecuhedn tthkea flowchart of a

m xed-type conbi nation of slots congtltgting an i ug
metPSdtﬁ@rn€?ﬁ88t19§f@VrPnBEnOM/PS BFGaPe 291 ﬁoWﬁt tqe user

equle@BQaEEc@Evﬁngehh%qn%@% exesdhhentb¥cdste Thet assigns to
hod -begins with thé user equi pnent recéiving a

a ssmggbeféswlgnﬁ@mstnmssaQetybatC@Q@ngﬁ§lpo afsisAgite, in block
flow flrstmx d", type mbi nation of slots

21 6|OCE%éf T?YTHPS %ﬁ géngnaﬁﬁﬁﬁnwegzélgn%gwpllnk

assdowhlkink assbgRRBNtHepehdbdyhondepentdieng iaplangn¥a@fion. The
i mpl enment ati on. The nmethod continues with the UE

met@efnGRNEANIRE basedtdn Ule crBEENEATAESI §arent oPnthe

recghggﬁ %%s%gnﬁ@h% qﬁybl %%l §_ @eceTKH@gm%?'ﬁngﬁ%e receiving

assi gnnment Is a downlink assignne
u51m@cah@|agsagnmphmnkfahhoaataodownlne&pesslghmehe, or

assignnment if it is_.an uplink assi dth .
recBRRneh o1 HG 1A aBddPBANCE W Fh FERE AT Biatt Gnoorjonment if

it qrden LR1cakr ¥sedynhbetabave pHeeesSankhe t¥EntOin accordance
conprises a processor capable of perform ng the above

w1tpr@@@s§llocatlon

In order to carry out the above process, the UE 10
comprises a processor capable of performing the above process.
For simplicity, the different functions have been broken out
into different modules. These modules may be implemented
separately or together. Further, these modules may be
implemented in hardware, software, or some combination.
Finally, these modules may reside in different portions of the
UE. As illustrated in Fig. 18, the UE processor comprises a
receive module 801, a determination module 803, and a
transmission module 807. The receive module 801 receives a
message indicating an assignment of a mixed TTI TBF to use. It
may also allocation information for uplink allocation. The
determination module 803 decodes the message to determine the
mixed TTI TBF. The receive module 801 and the transmission
module 807 receive and/or transmit in accordance with an

allocation of the mixed TTI TBF assignment.
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For sinmplicity, the different functions have been

broken out into different nodul es. These nodul es may
wheoovnpiserent ed separately or together. FurthePCT/CAZ®E/000174

nodul es may be inpl enented in hardware, software, or

some conbi nation. Finally, these nodules may reside in

different portions of the UEB°A s illustrated in Fig.

18, the UE processor conprises a receive nodule 801, a

det er m Rafeoninpdube 803Fiandea19rahbﬁiBQKWthDdQCeSS

7. recei ve nodule 801 receives a
cau P REt TS SR nCeTBANERD of PECRERET T RRrPrEoagECT) ¢

comgays@ksg @EE@Q@&'@BdUM&ODUﬂtlQnsémécﬂ@bhnﬁoahﬂ@CabBOand a
he determ nati on nodul e 803 decodes the nessage to

tragenéprine PREUARXEBSTTI ATBED, ThBepecEPUElABdare gefined for
SlmgﬂgcaE tg%ﬁsﬂbg ggnegggakgdSQZ ?%%kgﬁe?ngég?ﬁare,

rans I'n accordance wt an allocation o e m xed
firﬁWhr&BFoaSBbghnenAdREtEDnam@ynOMhéseFmggnéeigmayh8631de in

twork -acgcess egU|pnent 20 also co

ri ses a .
thep? BEBSSEr L FRE- B OCERS bi BB S8 GCFUERIvE RBdAl gauipment.

The99é1eét§@heﬁbaemen@dgl§s99§n§m u@eBr@BSHb§§gﬁnanHQ§E§ TTI
. Again, these nodul es are defined for sinplicity,

TBFaadsmaymbeteiecuﬁeaElﬁnéotpmanérrhatdﬁHEetrﬁnﬁmmaﬁéon module

' h dul h
o02Zfaeth gt F e RERb P ontES: TR AR T cES T e e

recequepreatleThe1sehactiransfmeelien983duseconBi gyeedohdigured
assign a mxed TTl TBF assignnent for a UE and to ,
to rRSeLuet 2hHECEr ARSAPBFoHSABAURE 9b3oFatépgnal the mixed TTI

TBF35§92 g%enIBF a8$591 ankﬂ &EetyﬁenT@srr@g@hvgfnﬁgykgple

transm ssion ule 903 are configured
UEsrbeéhgesamaﬁoedtbanShEtpastmguaarahbowatkoacoéSBhequpment
50. m xed TTlI TBF assignnment. This approach is taken for
each of multiple UEs being serviced by the particul ar
networ k access equiprment 20. Figure 14 illustrates a

wirel essEaBHAEN Eat £ ORSCEFEERNT | AET LR §Y G BHDGH herts
sys@gmtEﬁckﬁﬁ%ggegheeﬁgbégné§tQﬁ@ﬁﬁﬁiQﬂfQKH'nﬂﬁgnﬂﬁ|ﬂﬁgls

aspects of t di scl osure, but the
operable for implementing aspects of the disclosure, but the

disclosure should not be limited to these implementations.
Though illustrated as a mobile phone, the UE 10 may take various
forms including a wireless handset, a pager, a personal digital
assistant (PDA), a portable computer, a tablet computer, or a
laptop computer. Many suitable devices combine some or all of
these functions. In some embodiments of the disclosure, the UE
10 is not a general purpose computing device like a portable,
laptop or tablet computer, but rather is a special-purpose
communications device such as a mobile phone, a wireless
handset, a pager, a PDA, or a telecommunications device
installed in a vehicle. In another embodiment, the UE 10 may be
a portable, laptop or other computing device. The UE 10 may
support specialized activities such as gaming, inventory
control, job control, and/or task management functions, and so

on.
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di scl osure should not be limted to these
i npl ement ati ons. Though illustrated as a nobile phone,
w0 b@9weosiD may take various forms including a RET/E€AZ®/000174
handset, a pager, a personal digital assistant (PDA)
a portable conmputer, a tablet conputer, or a | aptop
conput er. Many suitabl e devié®s conbine some or all of
these functions. In sonme enbodi ments of the
di scl oslihe, UEh&0 UEndbudss notdesgienerdlZ purfssdE 10 also
. onputing device like a portable, | op of tablet = .
lnc@éﬁ%ﬁt%rgo%ﬁt_?%rtl%lerfl‘fes %u%%pae%el alt pkﬁes}r?osaemr or %t%er input
key€0HBHBF£8L | ONST dlevé € ea Supliv asord iMmbid e phonssera The
wi rel ess handset, a pager, a PDA or a .
keybepedoRAYinPeat | DS dev ity 3rd a IRRRIURS hreisgiooardy such as

th odi gty they Ue J0 1By, D& FhdROr table r raditional
QWE?ggfogggfggih%?ﬁggnbd??ng d V|cefaTh§%bE'1O nfy racitrond

numsuppokeyspeécy ath zetblaabetvi te e sudsasigardgiith a telephone
i nvent o control, job control, and/or .task nagemnen

keYPiifict | RS, BT S626h. THE VB 169 bl Uik 4 heupl & 403 OF

esc%ﬁ@bygy;oaaf?@ck@&iyge§nél$6H5¥*ﬁ%¥¥qéﬂﬂ@héﬂ”ﬁﬁﬂﬁﬁnd%ional

eyboard or other input keys generally referred as 404
keybor whhpht mbdy lae userardhe deybosral ey e vadaylfurgher input

reduced hanuneric keyvbo h Y. ,
fun ERTY, gl!ﬁ% @gqg@nlfl?%lp%%%egét,d or laoﬁaﬁfﬁgnealug\r%rngﬁ g’eleCt’
conkeypadruit bhal phabeto | £ttt witse assoti@at ethmidds ar other
. telephone keypad. The input keys may include a track
indhRabPrsafcexthcorsescapedkestta trackbal |, and ot her

navi gati onal or functional keys, which may be inwardly

depr essé@fet BEpiBvinde further fepeRt fdmed i ORI THe QUE Ui user,

: . pr.e tLons. for - t ontJ.ol
incf R RRERERE: PPLLONTLAPTo! IS, T AT pnIaOle
conifndueahor shéovpehet userof oclok r@gctl0 Thellde UFD Ifaynay further

further accept data_entry fromthe user, including.

eXCfitthBeP8St BT df'af © of O e # bus® par BT VRIS Fgrons 10
res%@HEEQEBiGgekhgoﬁﬁ§ﬁ@$iOnTH%sérﬁbéﬁiééhiéﬂgaﬂﬁ%:H$dF@@ure the

urther execute one or nore software or firmare
UE appkpbcaeibnsmi naresponsestonizet Lombeimdss Theswsponse to
use%pgh%g%gEganUayA889{igH£fl§Pethe UE 10 may be programmed
and/or configured over-the-air, for example from a wireless base

station, a wireless access point, or a peer UE 10.

Among the various applications executable by the UE 10
are a web browser, which enables the display 402 to show a web
page. The web page may be obtained via wireless communications
with a wireless network access node, a cell tower, a peer UE 10,
or any other wireless communication network or system 400. The
network 400 is coupled to a wired network 408, such as the
Internet. Via the wireless link and the wired network, the UE
10 has access to information on various servers, such as a
server 410. The server 410 may provide content that may be
shown on the display 402. Alternately, the UE 10 may access the
network 400 through a peer UE 10 acting as an intermediary, in a

relay type or hop type of connection.
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UE 10 to performvarious custom zed functions in

response to user interaction. Additionally, the UE 10
woreapoheosps ogr ammred and/ or confi gured over -t he- BET/CARWH/000174

exanple froma wrel ess base station, a wreless

access point, or a peer UE 10. Anong the various

appl i cations executable by"thé UE 10 are a web

browser, which enables the display 402 to show a web

page. Thégueb pagshowmy bebbbtlaidietyndra ol rigledds 10. While a

communications with a wire wor k access node, _a
varSgrY PhvErOUa BEBrOREN 1D, o iy tbrer W ge 1 of
embSQMRYAL CAt E@Ps BEtYPrknhOr1 syt e A bnehes nelamrk A40Q tional

is coupled to a wired network 408, such as the

compaperhet noVi &l #hed wid el ks singhidatd it Hédanitfed thet wrek JE 10
inc&ggegEa18iggga?0§§§§afSpf&%%%gﬁ#kﬂﬂﬁgnf%ﬁ!k%%?ﬁhgemory 504.

servers, s as a’server e server

As phowhdettonteEntOthay feytiper shovimdn drheardiesplaayardDZront end
Alternately, the UE 10 may access the network 400

unithpBlighaalpesr UESTRRCY i MY ast e it etited Hry 21 #1& 109

basgﬁgf%ﬂ f)i‘B@eQéiH?purtﬁ/@eSP(ﬁ, conpectd O gire 15 $hows e

ock diagramof the UE 10. Wiile a variety of known
speebApPohéAl saohedlisetiOpare Wepi cirednput /Anmtendodintemtage 518,
subse& of the liste € onent s andﬁp&xggdHFional SB) port
2 rEBRgehent SoHGEY | TR Ry e i hetudtd SH tHe U 1¢ P
522Thg YEo10 rashkudesraldsgi¢ahmsh Dhad i pf 0essorstdSPP4, an
502 and a nenory 504. A s shown, the UE 10 may further
alerfichbgfle ankaWPednalande f+omiirer \iia!l sbepley ddi) » which

may Eﬁgysagya(%&cﬁgggﬁgfw% 208,80 20l og, haseband ro11er

processing unit a m crophone 512, an earpi ece
532speakeer§ddcoapheadsetipeor (CELG, cameianpiid out putmera

interface_518, a renmpvable nenory card 520, a
congAPyGPEab Ber AR BUBLLRSE) P or T G010 GG 13hige Semsor

538W r ehess ERBBMNLEAL | OPhSUBE SYSLRN) 5241 @ik al®ith826iim of
keypad 528, a liquid crystal display (LCD), which may

disppalutibah tlegehngensr oV vee saurfaed 5301s gniyeCmcreen.  In an

controlle 3 a - d Vi ce aner
B R amiracs i oy oS PO e g memo=y
504systaput PSpssreSOhrd38h tine atneunboslhtyent |, idter Adeel®18.

may i ncl ude anot her ki nd of

The DSP 502 or some other form of controller or
central processing unit operates to control the various
components of the UE 10 in accordance with embedded software or
firmware stored in memory 504 or stored in memory contained
within the DSP 502 itself. 1In addition to the embedded software
or firmware, the DSP 502 may execute other applications stored
in the memory 504 or made available via information carrier
media such as portable data storage media like the removable
memory card 520 or via wired or wireless network communications.
The application software may comprise a compiled set of machine-
readable instructions that configure the DSP 502 to provide the
desired functionality, or the application software may be high-
level software instructions to be processed by an interpreter or

compiler to indirectly configure the DSP 502.
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di splay that does not provide a touch sensitive
screen. In an enbodi nent, the DSP 502 nmay conmuni cate
walreoeaodsy3 wi t h t he menory 504 wit hout passi ng PET/OAgI09/000174

the input/output interface 518. The DSP 502 or sone

other formof controller or central processing unit

operates to control the vari é8is—conponents of the UE

10 in accordance with enbedded software or firnmnare

stored Ehenenbeynsoaﬂ@rfs®@tedﬂhumﬁﬂnﬁ@écmmﬁékn@dovided to

itself ad |t|o t.0 t.he .enhedded

conb P\ BP VST HERATES THE DD B55 T st & o e

ena@@@bal;cahéom 80 of @ds iy tdey mme‘s%wrm@n from a
avai [able via information carrier nmedia such as

celppiesbhetdark SF of@ie AEia 3Vdel ate MEmRldsISe GREify cations
netw%Eg ggo ?émv£ %%EGQE MArﬁ{%§§ 3%aﬂ%nt the antenna and

comruni cati ons. e app |cat|on software nmay conprise
froatcenpi Ledt set 6 ofia yratihd hede atlabd p lienstrriectriaang o katpport beam
configure the DSP 502 to $rOV|de t he desired

forpgRgt ﬁaﬁZPrtlpulB%p%%el% iRk o S St (HHy Pe cperations.

as Riobheyg! +Softyes eskpﬁw% Of$e tp-be Mm%t%n%n may
interpreter or conpiler to indirectl’y configure the

prO@$QeSSQaﬁhela@te&nal@deMIthC@mdxunnﬁ*506>mwﬁnﬂ@me
. _pr. ed to convert etmeen rel ess sjgnal.s
dlfgﬂ #? Ea?ns?gna?%dleh%b?l tHe VBTG ocggh &hroughput'
Thel @6€EMBal AHAT FBLHONeHd OBh B cabds uhay ired mark éﬁfteﬁﬁme tuning
ot her avail able w rel ess comuni cati ons network or
andy pymi BPBEBRCEUETA BCh 1 Y afCBPDRIE hentRE (Y Hnt38HHd Tafd s

and@ggngogngoygétaéﬁg s PRy include nultiple antennas to

support beam fornming and/or multiple input multiple

OUtpUt &Nkwg%lﬁgsrgge99§r 668 rgy Stf&ééyéﬁ%§ngﬂﬂf¥ang,

in the art erations nay provi de spat
condbyenﬁgtyemhnchdcan begused to mwﬁﬁmaﬁﬁiahdfddnﬁdrtlng

channel conditions and/or increase channel throu ) ,
basRg Nt BARANAhUST RS et i | BOG TR TR Ao Fadio

trah%@bﬂgeﬁngéoﬁF'HP§Q§B&§v@PI££&TEb‘HHHE%E%H&H = RRWRIde other
anplifiers, and/or |ow noise anplifiers. The RF

Slgnaénpcepees15@8fanVL@@@litfqﬁ@ﬂmya%hwidukg;1on/demodulatlon,

codggﬁv§%%gﬂgn5ec§n¥gglgg§§ﬁ éfn%é& ggﬁﬁ?ﬂd and
I 4 I

spreading/despreading, inverse fast Fourier transforming
(IFFT)/fast Fourier transforming (FFT), cyclic prefix
appending/removal, and other signal processing functions. For
the purposes of clarity, the description here separates the
description of this signal processing from the RF and/or radio
stage and conceptually allocates that signal processing to the
analog baseband processing unit 510 and/or the DSP 502 or other
central processing unit. In some embodiments, the RF
Transceiver 508, portions of the Antenna and Front End 506, and
the analog baseband processing unit 510 may be combined in one
or more processing units and/or application specific integrated

circuits (ASICs).

The analog baseband processing unit 510 may provide

various analog processing of inputs and outputs, for example
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baseband transmt signals to RF. In sonme descriptions
a radi o transceiver or RF transceiver may be
wapaenetsadd to i nclude other signal processi ngPCT/CA2009/000174
functionality such as nodul ati on/ denodul ati on, coding
/ decodi ng, interleaving/de inter |eaving,
spr eadi ng/ despr eadi ng, i nver3@ fast Fourier
transformng (I FFT) /fast Fourier transformng (FFT),
anaéy@l propees g apberdwigs rigrmvaine e‘md:r@tm@rnesl%ﬁalan the

hea ‘Ee%fé ngnélu L%Gplﬁ)t‘pss tA:QLrhe {1% r% reocoeseSslAPfan% %rhl ¥1’eatd@%t 516.

@scription” her separ at es escription of thi
To Shgﬂaén@rOtﬁésamaﬂéqcnaééuada:gﬂuﬂenslnaﬁumuSI&g@ aa@ have
conceptual ly allocates that, signal processing . to th

porpfaf of BRRBERHDrioecsdF gt 1115 T6 Hier e é%@ﬁ%é@e
ear?%egéhg cSEOL r & 4 PrOCesSi NG dnide dﬂVﬁpqg>%ﬁpQQb@P%%Sa cell

e RF Transcel ver 508, portions of the Antenna and
phofeont TEadaB0bog d@@lswwncarraﬁ@gesmg@mtpr@@ewynéummer

nbi ned ¢
inciaror BPGF | Lot On RHeet e i sy i Giid Pefids—£ree
mictAShEsY andhgpanad og-basehant I0CcesSHANG NIy BEG ofand

provi de various anal og processing of inputs and
prO@a@pwg ufdE ek@npieanad ol %r@é}eﬂsts':ilwgﬁ%farmmﬂ soppgmsion in

one REG T OBRE0E, 12y ppc e Jondnely 818, 0 A o sne

oppaeahggsb@s&ba@ﬂrambmass|ngqunMMa&Mmdﬂmmde£ par tleafsar some
connecting to the built-in njcraqphone 2 and the
of éaﬁpﬁ@egtéﬁ%%kﬂemﬁ R Etﬁ@l RFXE e G &gt 210

mayaﬁeapggbthﬁoﬂﬁ dilhec angb ag-dasapandb i QEess NG dMidkiample by
may further include a port for connectlng to a
thehééaséﬁ2o@robhe®th@hd@em¢@ﬁirﬁEQQﬁﬂﬂﬂﬂﬂzﬂﬂ#t§peaker
configuration. The anal og baseband processing unit 510
may protheDngBOalmap gﬁaf@gnomengﬁiwnldemnﬁykaqyﬁﬂ,
dirzétlog and anal og-t o- al_caonversion in the
codgBBOSF RGOS Gnarh F§ LetT it AT A ment s, at
sprk8ashqg$a8Bpptatiheyf unetd pnal 4y ofodhies anad0 Mﬁb@nd
processing unit 510 nmay be prOV|ded by digital

(IFpToE €35t nhoebhponeht RSP HRiRK afpl® byt He DS HOX or
aprXdQLB?EeﬁSOSE?laﬁ&oggﬁéfrghéggf%proce531ng functions

associated with wireless communications. In an embodiment, for
example in a code division multiple access (CDMA) technology
application, for a transmitter function the DSP 502 may perform
modulation, coding, interleaving, and spreading, and for a
receiver function the DSP 502 may perform despreading,
deinterleaving, decoding, and demodulation. In another
embodiment, for example in an orthogonal frequency division
multiplex access (OFDMA) technology application, for the
transmitter function the DSP 502 may perform modulation, coding,
interleaving, inverse fast Fourier transforming, and cyclic
prefix appending, and for a receiver function the DSP 502 may
perform cyclic prefix removal, fast Fourier transforming,
deinterleaving, decoding, and demodulation. In other wireless

technology applications, yet other signal processing functions
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The DSP 502 may perform nodul ati on/ denodul ati on,
codi ng /decodi ng, inter |eaving/denter |eaving,
wa@ proeaohssg despr eadng, inverse fast Fourier tranG/OARI0NGO0174

(I FFT) /fast Fourier transforming (FFT), cyclic prefix
appendi ng/ renoval , and ot her signal processing
functions aSSOCIated with wit@less communications. In
an enbodi nent, for exanple in a code division multiple

and acceissnd COMY) ¢ chimpl g\ rappisscatd gmncftgrong may be performed

ransui t function the DSP 502 may perform
by %%%uﬁg%'%§%‘coding i nterl eaving, and spreadi ng, and

for a receiver ction the DSP 502 erfo
despr eadiyg, P %%n%@?l%%%ﬁﬁmmﬂﬁﬁﬁﬁyﬁbvqqﬁﬁégéﬁﬁﬁ&ﬁgﬁ ggtwork
Vlalﬂh@ngﬁg%g eshadi iRty r § s EXRMRIA H B1an onhhegaeRaal
frequency division nultlplex access (OFDVA) technol ogy

embapgphércasi orhe fepmel catE@mninaePfamcts dmtergaepbsP 502
con?%§¥gerfornqgngw]at on, Coqugﬁuhpgg£kggy%%gboh@%ﬁ%sgn the

trans orn1ng, cycl
Intappending, t anskddramd receiives f-unctli o tthetDSRs588esmy The
performcyclic eflx renoval , fast Fourier

linFéﬁ%?EW?n%QFe \Aﬁfeqﬁﬂﬂﬂﬁqﬁf thsg PSP 502 and various
memg§g?gu<lar%l' %eff‘a@é§er Md & eMARI¥he removable

I cations, yet other signal processing functionsand
memoppbéarndi 9hG rody spigrral dproriess my dnehclateng omepnfégure the

orefSFLSETES, By Dee F, 502, T DSP 62 . ComUPLGate uso

intPEO&ESSENY il t 1B Oshd e SRy erbiodi Y Sorffi@ication sub-
conmmuni cati on may pr ovi de | nternet connecti vi t

syseambbP?hg alluse¥SH ol et 1 et €582 e a1t etieort ﬁcélarge the UE
10 595e£92taf€ﬁ éﬁbﬁﬁQQjﬁyqﬂfeﬁ?H¥§:ﬁnﬂ§%1 ory t%X§er1 heral

put/out put 1 nterface int ér Connsdct s
deviihe DSPeﬁ@]Qam@@l inaf o oust enoritEs anddatrerlf aceputEireor other
nory 504 and_the renpvable nenory card 520 .ma

coms%erdaY§me?fée AL dat G SO e TEOPEPat°8n SUP~

sysPEmt Be4 ORRy 502- 1 ADNG, ther d ted fraces, mas ke dhe USBterface,
interface 522 and the short range wreless

an éﬁﬁﬁuﬁ%aﬂoﬁo@@lbl@y%t‘emms THeE SR Gt etf @@y Sxher short
ranggyw1refégg éomﬁg Egh é&%—system, which may enable the UE

10 to communicate wirelessly with other nearby mobile devices

and/or wireless base stations.

The input/output interface 518 may further connect the
DSP 502 to the alert 526 that, when triggered, causes the UE 10
to provide a notice to the user, for example, by ringing,
playing a melody, or vibrating. The alert 526 may serve as a
mechanism for alerting the user to any of various events such as
an incoming call, a new text message, and an appointment
reminder by silently vibrating, or by playing a specific pre-

assigned melody for a particular caller.

The keypad 528 couples to the DSP 502 via the
interface 518 to provide one mechanism for the user to make
selections, enter information, and otherwise provide input to

the UE 10. The keyboard 528 may be a full or reduced
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10 and may al so enable the UE 10 to function as a
peri pheral device to exchange information with a
WEensaeEB3 conput er or ot her conputer system TRET/€Az00p/000174

range w rel ess comuni cation sub system 524 nay

include an infrared port, a Bluetooth interface, an

| EEE 802. 11 conpliant wirete$s Tnterface, or any other

short range w rel ess conmuni cati on sub-system which
alphayureeabt ekeHeodUE! 1t oM@ Toat @wined, e SSERTY ghd

ot her near by nobil e devi.ces and/ or w.rele a
Seq%?%ﬂ%ﬁst.yﬁ%se’ i Fput /o CI{plﬁttlolnnrier uénceerlglé(eﬁfl&f Elﬁttﬁleralphabet

let €ORNELEsdhEa BSP WwiZh t0 ddle@l®erd eRfpadchat Thehenput keys may
triggered, causes the UE 10 to provide a notice to the

h
incygde, afofaekanptel, B i Rf, P@RNESY el ddgckeptl, and
othd 215?\'9%@9%&'@1 al er 36 SerMe g dnmBehans ekl y

e user to any of various events such as an
deptrasoai ngo catdyide nbw tlext imgssadenancdran &ppdahetrmenput

i nd b il ent] ' ting, by. pl.ayi
rechERLTR B RS P ot by o Sarer s EarPepeTeen
capaBe1 keypady 52Bs £ a4l e8a § acd:he LA R0 rdpditdie to the user.

interface 518 to provi de one nechanism for the user to
Thephke sehetdlbms, Sehterun forie iliF, 27d tet hdewls® 530.

provide input to the UE 10. The keyboard 528 nay be a

ful | orTheddcedatphanun®ti cikeydoarrEduchas < QNEREYUE 10 to

Dvor ak ERTY and seguent al pes, or. a.tradj.tional
takﬁuﬁi&?%aﬁébﬁﬁuﬂﬁh gﬂb%&#e? EICL ST SS oA &d tt;g'eaCCD
cambehephonei keypadcardies | dyit rdesr M6 .1 nalnude o herack

wheel , an exit or escape key, a trackball, and other

embagigati onafaBerd upRe F dNEY IS0 rAHICH ey teehinegodl pther
e d vi de. r ' f ' ot her

tha B e R e Bty MR Ayt P s

sentouch38ci eencgabadi t o tyhanmbal S dis pleaypdeextl cdad/ or
raphics to the user.. The LCD contrqller 532 upl e

poshEBIERS 5095t 9t PRSI S 301e TS Gos s 3 18adt Lo

det8aME RBed: s €pabl €5k he i 114 o rake (il igrRlr NisCiddhesiso be

The DSP 502 conmmunicates with the canera 534 via

incihéedaher arevhie ohdl@rt 53&: 1 | arotdetr, €-9., radio and

television reception.

Figure 16 illustrates a software environment 602 that
may be implemented by the DSP 502. The DSP 502 executes
operating system drivers 604 that provide a platform from which
the rest of the software operates. The operating system drivers
604 provide drivers for the wireless device hardware with
standardized interfaces that are accessible to application
software. The operating system drivers 604 include application
management services (“AMS”) 606 that transfer control between
applications running on the UE 10. Also shown in Figure 6 are a
web browser application 608, a media player application 610, and
Java applets 612. The web browser application 608 configures
the UE 10 to operate as a web browser, allowing a user to enter
information into forms and select links to retrieve and view web

pages. The media player application 610 configures the UE 10 to
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enbodi nment, a canera operating according to a
t echnol ogy ot her than Charge Coupl ed Devi ce caneras
woreapohesenpl oyed. The GPS sensor 538 is coupl eRCT/OARG9€/000174
DSP 502 to decode gl obal positioning system signals,
thereby enabling the UE 10 to determne its position.
Vari ous other peripherals ma§2atso be included to
provi de additional functions, e.g., radio and
retteeeeism@nplaﬁe@mdiu1oﬂﬁqpﬂkbﬁﬂiddﬂ usiriat.es Thes dbtvwappplets
enV|ronnent 602 t may be | ement ed b t he DSP
612 ggont ypar HIpIG IR éﬂfé§“>ﬁéggﬁﬁﬂﬁfkyékéﬁﬁ&ﬁ@@ersnéoﬁthef
funtPabnprovy de @ pbatd i faommyreh e ilesteuelcttibBaality
sof tware operates. The operating systemdrivers 604
relptedi de dre vierssént dirchisliess device hardware with
standardi zed interfaces that are accessible to
applicaThenUEef1QﬁrENB§T&£Lﬁﬁndﬂd&n}EQ&HQHnEWiNéﬂé)6@4Figure

cl ude application enent services
1 it ar PR SROHT ol Dot B ABp AR (HRThg GnceLLe
102t Hg?/UEnéLPudeAl 0y Sﬁ@?@kéﬁ-pﬁlﬁiﬂ% Q:Cﬁrfpﬁltaar\/\/ﬁm thr @WS€hcient
application 608, a nedia player application 610, and

progevele@)ppewsrﬁmemqm wwmera%mqté@mkoﬁhe@@ghput
capa F‘ urgg 111 r?df% ETQetIQe&Ipse%aq;f vﬁ)‘cﬁ:lﬁo\'ﬁp it.

hg-a USer To enter ormation I nt ornsugﬁ
Flgaeéemv Linksttoreetsieye @ad waw wab pagese Toepmedirasystem
yer application 610 configures the UE 10 toretrieve

7OOaEEaEI%?YaB%|%ubFa%ﬁﬁl%ﬂﬁ Hed & ITHE ) AFa AP et s
embgégméﬁgg'&yégléggdLgégéhﬁ() PFOYi A& aames s Middr ti08S.includes

and ot her functlonallty A conponent 614 m ght provide
a ptanetsonal 2y (vielal ety oo¢ hee reswhtt distlooRpng rafh@rocessor

UEs 1 N d | | 10 of Fi
unlgngr EEEF %%ﬁ%o%%ﬁ?s (Eﬁnq{ﬁ% g%?lntnreowalst;hom at Orall \%i%t ht CJeS

inctehli8g162cHByat NCstdlea gay7 @@neﬂfeadd QA 10 SE e UREM ) 74 0,
with sufficient processln powe menory resources

rangf@ ASERABE KTERPBYIghPR) ¢ 'bllrrilff%/t/t%lq?éhtdl@ /{He devices 700,
and?ﬁ%%@é?kycﬁﬁﬁgegfglea§§918£9n7éd %ﬂ&y&%e%essor may be

ustrates a typical, general -purpose conputer system
impZ8flehhatl amyobe suimabd eCPOrchigsd enmenti ng one or nore

The secondary storage 750 is typically comprised of
one or more disk drives or tape drives and is used for non-
volatile storage of data and as an over-flow data storage device
if RAM 730 is not large enough to hold all working data.
Secondary storage 750 may be used to store programs which are
loaded into RAM 730 when such programs are selected for
execution. The ROM 740 is used to store instructions and
perhaps data which are read during program execution. ROM 740
is a non-volatile memory device which typically has a small
memory capacity relative to the larger memory capacity of
secondary storage. The RAM 730 is used to store volatile data
and perhaps to store instructions. Access to both ROM 740 and

RAM 730 is typically faster than to secondary storage 750.

I/0 devices 700 may include printers, video monitors,

liguid crystal displays (LCDs), touch screen displays,
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enbodi nents di scl osed herein. The conputer system 700

i ncl udes a processor 720 (which may be referred to as
wW@2@enoesad processor unit or CPU) that is in PCT/CA2009/000174

conmuni cation with nmenory devices including secondary

storage 750, read only nenory (ROVM 740, random access

menory (RAM) 730, input/outpt® ¢I1/0O devices 700, and

networ k connectivity devices 760. The processor nmay be
keybopleésenkegpads pneworcmes @ ORU hinpisse, THe asecdrddisy voice

storage 750 is typically conprised of one or nore disk,._
recqpRYeSor FAPY HFTVEL a1 e USHE FOP o Vot s Well
knowhOk ager Ofedlatasand as an over-flow data storage

device if RAM 730 is not |arge enough to hold al

“Drkifﬁb(Hgé%orﬁngﬂgﬁk%i%ﬁ%@a@%vZ%@s”a%Obﬁagsﬁgk&Othe form of
store prograns which are | oaded i nto RAM 730 when such

modpmegr angemr kasks ect etk froet exaeds i omivEksaROMer4@ li Hus (USB)

inef380-40- 182 LIPLEYCIL 000 00, Pt o2 A1) S

dishenpvekat ihea Nenpeyraeyi cepohi chatdpi caldeldas lavcsimlarea
nmenory cagacity relative to the | arger nenory capacit
netgpriedBhHdl ycaiof agead Thet AN T30V GS GRSetP 31t Grse code

. . [ a h [ ctd bil
div gggéshﬁégg%?ﬁ Egﬁggﬁo ané gwi%%%é?iéﬁﬁ%ﬁ%(gl Iyn}gggépo e
comthatickoisesondary stoiagerdbdeelvad devides af00 atener well-

i nclude printers, video nonitors, liquid crystal :
knOHPsBFEV§E¥L€f¥}C?Stoy%@e§%r?ﬁ%W%ﬁ%pﬁéh&ﬁﬁ&%ﬁ%a r d$0 devices
mayKe¥RRds, AW bebesssdtahsg b Ceomlidcdkathalitissh ol Ceiternet or

recogni zers, card readers, paper tape readers, or

onepphiemowel LkhvanerAput Wkl e FJheet@morgonnection, it is

confRRASCLLY! LN fevhces, J60. 0By 12ke I8 TOldAle B0 Mat;on
noggn1banks, et her ngt cards, universal serial bus

frofUSBE hBtebtaceocandsht sentaht i hit £ frécteison ttakerhe imegwork in
cards, fiber distributed data interface (FDDI) cards,

thepcpuress Of obgF TaFBa Aet Wor ROPVE ARG Scarird mefdis! steps.  Such

infbh-AR3GBhVeLLEaRdS sSUERASrEQdes i Vi $i an JUddRliRe of
access (EDMA) and/or global systemfor nobile

instometnbeat onbe( ESkfuradi osinanscedvesorcards, mayd be received
ot her mellkggmg .

from and outputted to the network, for example, in the form of a

computer data signal embodied in a carrier wave.

Such information, which may include data or instructions
to be executed using processor 720 for example, may be received
from and outputted to the network, for example, in the form of a
computer data baseband signal or signal embodied in a carrier
wave. The baseband signal or signal embodied in the carrier
wave generated by the network connectivity 760 devices may
propagate in or on the surface of electrical conductors, in
coaxial cables, in waveguides, in optical media, for example
optical fiber, or in the air or free space. The information
contained in the baseband signal or signal embedded in the
carrier wave may be ordered according to different sequences, as
may be desirable for either processing or generating the

information or transmitting or receiving the information. The
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net wor k devi ces. These network connectivity 760
devi ces may enabl e the processor 720 to communi cate
wowaok/160333 nt ernet or one or nore intranets. WEPET/€A2009/000174

networ k connection, it is contenplated that the

processor 720 m ght receive information fromthe

network, or might output inféfnmation to the network in

the course of perform ng the above-descri bed net hod
basshbaps. s Buchl i oif or gatd orgmbsiids! (i dffteerarepreasentved @ other

a sequence of instructions to be executed usi
typﬁ?o%gs§b?n%g%fnﬁﬁfQﬁ}¥éﬁg? é&"f%ﬁ%%ﬂlIbuegﬁg%ggdforeferred
to hBee Rt MBI Khe fOFa @B &0 inkdihen,f aay ofe @et@mputer according

data signal enbodied in a carrier wave. Such

to payerahtfoRowhi whl ey el iRl datsa idrl Ghdty &€ 84S -t o

be executed using processor 720 for exanple, may be
r eceifred ffnommssed Julpeeedtes LthetnetwbpRs, f epdes, computer

exanple, in the formof a conmput at d :
pro%?%ﬁgl %?rﬁ?b%awh%%%oﬂ%é%a?%ggﬁ%g%F%éggﬁg€§S' e Floppy disk,
optbhasebandk signase ofa si@al diesbagi edi gy dthascalayi erl Iwaee

generated by the network connectivity 760 devices ma

conpiBpaGAL 8 FANGR TS ther Fur fate TNl Er iFdd] 730, or the
net%BPgug Qﬁéctigi§ga§é@1c§$m &5, 'Vﬂlivl%VWyd%%e_ Wrocessor 720

optical nedia, r exanple optical fiber, or in the
is ahowoy fhukeispaceroddesond oramtbeom oorsrd .nedhius,t waile

oo L Ul T S L

insfeYchbeodeshaabbe fascetddesipiocassing or genenatingr
the information or transmitting or receiving the

othppiorAaereaut THePaseband shyhalPlot RiafitdSEifbedded i n-
the carrier wave, or other types of signals currently
used Wrilverssafarer]l devweldsped.t sr ébger edenopheréiindasnt hiee

el D SR SRR - % SRIALEY AL M Ypetose

known Tt o one ski e art.

sysThRsPaAaessohod20nex aseit @soddrisdd UGt ingfisy d30@8S ,specific forms
~conputer prograns, scripts which it accesses from hard

withpgk, dEPeppy @i SKOMoph® cEPHH SICY tHERe Wi itdifs Present

aisdh Skybasedy ¥Sé§g§e£@ye>@é&&ﬁ9@s considensd SSCONAAIY as

storage 750), 740, RAM 730, or the network

illoennettvei agddest cess760ct W | earoh| yheonefmrgcessars 720 to be

limited to the details given herein. For example, the various

elements or components may be combined or integrated in another

system or certain features may be omitted, or not implemented.

Also, techniques, systems, subsystems and methods
described and illustrated in the various embodiments as discrete
or separate may be combined or integrated with other systems,
modules, techniques, or methods without departing from the scope
of the present disclosure. Other items shown or discussed as
coupled or directly coupled or communicating with each other may
be indirectly coupled or communicating through some interface,
device, or intermediate component, whether electrically,
mechanically, or otherwise. Other examples of changes,

substitutions, and alterations are ascertainable by one skilled
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is shown, nmultiple processors may be present. Thus,
while instructions may be di scussed as executed by a
WEe@eresas , the instructions may be executed PCT/CA2009/000174

simul taneously, serially, or otherw se executed by one

or multiple processors. Wile several enbodi nents have

been provided in the present4disclosure, it should be

understood that the disclosed systens and net hods may
in biee embodhredl ¢oulvhrbe otdver wsipécivfd cepervs ngi thhomt the spirit

de artigg ffOﬂH&Bf igﬁ{it or scope of the present
and 47 S OsUF &S HHE present: exanpl es are to be consi der ed

as illustrative and not restrictive, and.the iptention

is not YEMBECYFNTPeH’ t 62t hePdetaf| €2 YEhOR&r 8F nthEdpresent
disE€X8upLe, athepyarigus ehenephs OF €QOPIPEPEStEBYhPEgs. 1t is

conbi ned or integrated in another systemor certain
thefeédueesonny bedenstoed, that netthipl ehensedpe ApSothe

t echni ques, syste subsyst ens._and net hods descri bed
2PDGRAET| FAETPaT o n L Re Vol OULE bt ReNLL ad Grberaree than
as 9peSEPAral ByNBYsbeiseabhoaedinl integrated with other

systens, nodul es, techniques, or methods w thout

departing fromthe scope of the present disclosure.

O her itens shown or discussed as coupled or directly

coupl ed or communicating with each other may be

indirectly coupled or comuni cating through sone

interface, device, or internedi ate conponent, whether

electrically, mechanically, or otherw se. O her

exanpl es of changes, substitutions, and alterations

are ascertai nable by one skilledin the art and could

be made w thout departing fromthe spirit and scope

di scl osed herein. Nunerous nodifications and

variations of the present disclosure are possible in

Iight of the above teachings. It is therefore to be

understood that within the scope of the appended

clainms, the disclosure may be practiced otherw se than

as specifically described .herein. WVE CLCAIM: 1. A

nmet hod in network access equi pment conprising: m

respect of downlink time division nmultiple access
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conmuni cation using slots, transmtting a single
assi gnnent nessage contai ning an assignnment of a first
worRooededsype conbi nation of slots to a single fPOMCA2009/000174
The method of claim 1 further conprising:
comuni cati ng based on the assignnment. 3 . The nethod
of claim1 wherein the fir§t4ﬁiied-type conbi nati on of
slots includes at | east one slot assigned for four
we Eramps, and at |east one pair of slots assigned for
two or four franmes . 4 . The nethod of claim2 the

first myxed- e.sl i ' LISt )
L (v ansm MRS, hlep 5 TaRe CF oupoearp ErEcROpP s 1n:
5 . The.nethod of clai,m1 mhgrgin cgnnunicatin baied
on the aSsigrfeht €5mpriEadi¥ éﬁ§n1%¥%ﬁéOEoﬁPgﬁ%p ¢ access
comMShRgathenassiggmenbs st hereaphept i6gNAr sShgeahssignment
identifier of a receiver of the content such that the
mesgagei pPROR1edRUeAl ByStiHENEBEePfer G3rAf PARESA-type

comgﬁﬁggﬁgﬁnkfcg@E%E”kggatEﬁgﬁggnghgker i ndicates an

ocation of the assig The nethod of claim

5 furth co ising: defining a . plurality.of_ m xed
2+ i “Terarpnareerde b e i PuPtReKcaO R 1 fap:
per f or ncagmiBEcasshgnpeBtdushnghthesplignakhty of mni xed
TTI TBFs, inclusive of perform ng TBF assi gnnent using

the firshemxedodThbrTBEaGRPYUNUALEAL hNEhBasedsenmikB8-type
glurallty of assigned m xed TTI TBFs inclusive of
I,

compphrtiAPeariing lbasedneavERé Pitr deapitxedeTsLoFBEssEgned for

h od _of ai rei.n.the_fi i
rouTl2 TR R0, B A8 B oL LBt LASLETRASATEL TOE vuo or
foutrthfeameensecuti ve downlink slots conprising a first,
second and third

4. The method of claim 2 the first mixed-type slot
combination is a first mixed TTI (transmit time interval) TBF

(temporary block flow).

5. The method of claim 1 wherein communicating based on

the assignment comprises:

transmitting content using the assignment, the
content comprising an identifier of a receiver of the content
such that the receipt of content by the receiver using the
assignment containing the identifier indicates an allocation of

the assignment.
6. The method of claim 5 further comprising:

defining a plurality of mixed TTI TBFs inclusive of

said first mixed TTI TBE;

performing TBF assignment using the plurality of
mixed TTI TBFs, inclusive of performing TBF assignment using

the first mixed TTI TBF;
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downl i nk slot, such that there is a BTTlI (basic

transmt tinme interval) block in the first downlink
wabk@w/10@s3l an RTTI bl ock in the second and t hi P@I/CA2009/000174

downlink slots. 8 . The nmethod of claim4 wherein the

first mxed TTI TBF is : a three slot m xed TTI

downl i nk TBF enpl oyi ng t hree?éonsecutive downl i nk

slots, such that there is an RTTI block in the first

and secopdmdownbinkgsbessd anBThe blucklinyt hé ghbidned

B B e

mixdawnlrii nkgFBF enpl oyi ng flve consecutive downli nk
slots, such that there is BTTlI block in the first

7. downlinknsl gtcnan BETE1RhiACK wRetbensesendiand hhickd TTI TBF
downlink slots, and an RTTlI block in the fourth and

is:fifth downlink slots. 10. The nethod of claim®6

wherein each m xed TTlI TBF has at | east one RRTI bl ock

in which thmesleﬂstamexagsE@medowvéinkmEBFrameéoamdgathree

| east .one BTTh%bkoci in which,one sl o% tassi neg d third
CONGGERLH Stir IPFANBER 10T ThEOMBE ROA S ScFAFR1 FRrPHREr2nd thir

dowG@HRKI §hBY; HﬁbﬂgtﬁﬁtRIEerAggHa(B@@Keﬂbé§§@ctﬁbﬁgmlt time
controi channel) to carry signalling information in

integgpéct bépck APxEHETTLIFBRALEN1ITRE AéPRodanf ePaRAI'l block
in @Eergégokg¢a ang Er@sﬁhgﬁﬁﬁﬁ& gssage contains at

["eas an’i ndrcation e aSS|gnnent is a mxed
TTl TBF,_assi ication, of sl ot s) .carry
. BITI bl 308 (o} RoRnHERLPOR B VBRGELE) Foal Fo PRy RTgpd TTT TBF
ls.block (s) . 13. The nethod of claim1 wherein
perform ng assignnment conprises sending at |east one

of : a three slot mixed TTI downlink TBF employing three
consecutive downlink slots, such that there is an RTTI block in
the first and second downlink slots, a BTTI block in the third

downlink slot.

9. The method of claim 4 wherein the first mixed TTI TBF
is:

a five slot mixed TTI downlink TBF employing five
consecutive downlink slots, such that there is BTTI block in
the first downlink slot, an RTTI block in the second and third

downlink slots, and an RTTI block in the fourth and fifth

downlink slots.

10. The method of claim 6 wherein each mixed TTI TBF has
at least one RRTI block in which two slots are assigned over
two frames and at least one BTTI block in which one slot is

assigned over four frames.
11. The method of claim 1 further comprising:

using an RTTI PACCH (packet associated control
channel) to carry signalling information in respect of a mixed

TTI TBEF.
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packet Downlink Assignment nessage containing m xed
TTI TBF assi gnnent information; Packet Tinesl ot
woe@oNbiseIr e message contai ning m xed TTlI TBF PCT/CA2009/000174
assignment information. 14. A nethod in user equi prent
(UE) conprising: in respect of downlink tine division
mul ti pl e access communi catiroA8using sl ots, receiving
an assignnment in a single assignnent nmessage that
12.assi gns Taef imesthodi xddctlyper dombiematinonhef ssingtle e sagnment

meé%in |%d&|0@% 15. ﬁ%e qethod of claim 14 further
0] ri3|%§: Sorttu i@gtrng based on the assignnent. 16.

The net hod .of claim 14 wherein the first nixed-type

Combi naliort 6 CEGES (RAUGES 455 EREE bne s FofiiKed TTT TEF
assagsh@ned for four franes, and at |east one pair of

sl'ots assigned for two or four frames. 17. The nethod

of C!aiQh%ﬁcﬂQ%%%i%ft%qO&R%ﬁtc%&&?thy@%T%'%Hock(s>;
conbination is a first mxed TTlI (transmt tine

i nterval,) TBE. (t I l.ock _fl . . t.hod
of 14 F R ER bR AR Kol phitt P18
conmmuni cati ons,usj ng. t he .assi ment.; det er.ni ni.n .

13 ey TR PR 1 L1830 RS R E DR M s o gnment

cordris@ s Rfe@idiinkg at-hat alshte cassiognment was al | ocated to
the UE. 19. The method of claim 17 wherein the first

m xed THackBE iD2wnd it 88 sslo@hemitx @ sThhcdewnliznk  FBFmi xed
enpl oyi ng three consecutive downlink slots conprising
TTIa THEr stssigesend and ormiatd odewnl i nk sl ot, such that
there is a BTTI (basic transmt tinme interval) block
i n the fhacketddimesilkotsRetcondnduar REBsabkockntainieg mixed

S d and third.downlink slots. 20. The net hod of
TTTE i F7 ARG tn (T RE TS xed T

14. A method in user equipment (UE) comprising:

in respect of downlink time division multiple access
communication using slots, receiving an assignment in a single
assignment message that assigns a first mixed-type combination

of slots to a single flow.

15. The method of claim 14 further comprising:

communicating based on the assignment.

16. The method of claim 14 wherein the first mixed-type
combination of slots includes at least one slot assigned for
four frames, and at least one pair of slots assigned for two or

four frames.

17. The method of claim 16 wherein the first mixed-type
slot combination is a first mixed TTI (transmit time interval)

TBF (temporary block flow).
18. The method of 14 further comprising:

receiving downlink communications using the

assignment;

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

TBF is: a three slot mxed TTI downlink TBF enpl oyi ng
three consecutive downlink slots, such that there is
W@ ORTTUs3Hl ock in the first and second downl i NRCELCALE®Y/000174
a BTTlI block in the third downlink slot. 21. The
met hod of claim 17 wherein the first mxed TTlI TBF is:
a five slot nixed TTI downrli AR TBF enpl oying five
consecutive downlink slots, such that there is BTTI
bl ock i Aetheninisy dbwibhienk t8eoe, 18naRYTFobkeek pAdrResed to

e BT BRI Rad 07 Ch dbant T Ar Sl Boo23 TS HafhgalBpated

to €hai oEl7 further conprising: using an RTTI PACCH
(packet associated control channel) to carry

19.si gnal | irRg wBtavaabiroB1EAN @spaekrefinatRexedr§¥l mIBEd TTT
23. The nmethod of claim 14 wherein the single nmessage
TBEcaRtai ns at | east: an indication that the assignnent
is a mxed TTlI TBF assignnent;indication of slot-(s)
carryi ng BRTeebkdok(8)ixednd@l¢ativonlohksl8f( shpdayiyponghree

RTTI . bl ock(s). .24. The method.of cl aim.14 wherein :
conBgrartg PRbLisk glntarcolRos el Budurotng aroldagpd third
dow@nentf s1packet.cRownkitnkhAssi gamanbTnessageieontrahBnig time
. mxed TTI TBF assignnent information; Packet Tinesl| ot
intREYERD | HUPE X nb8sAgE EbhEai APHG A ked lPFr FBAE an RTTI block

in 2%8 9RABAL ERHOEHEEBOBowéan% Usek sequi prent

conprising: a receive no e, a determ nation nodul e

20.and a t&%gs Leglan podyle,, the recelye medules: nixed TrI
configured to receive a message
TBF is:

a three slot mixed TTI downlink TRF employing three
consecutive downlink slots, such that there is an RTTI block in
the first and second downlink slots, a BTTI block in the third

downlink slot.

21. The method of claim 17 wherein the first mixed TTI
TBEF is:

a five slot mixed TTI downlink TBF employing five
consecutive downlink slots, such that there is BTTI block in
the first downlink slot, an RTTI block in the second and third
downlink slots, and an RTTI block in the fourth and fifth

downlink slots.
22. The method of claim 17 further comprising:

using an RTTI PACCH (packet associated control
channel) to carry signalling information in respect of a mixed

TTI TBEF.

23. The method of claim 14 wherein the single message

contains at least:

an indication that the assignment is a mixed TTI TBF

assignment;
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i ndi cating an assignment of a m xed TTlI TBF for
downl i nk communi cations; the determ nation nodul e
w@emwbilgssed to decode the nessage to determ neP€TI€A2009/000174
assi gnnent; the receive nodul e receiving based on the
m xed TTlI TBF assignnent. 26. The user equi pnent of
cl aim 25 wherein: the mxed I91~-TBF assi gnment assi gns
a m xed type conbination of slots that includes at
| east onedstetiasspgnedof-¢s) foarryiage8TTandlatkleast
one pair of slots assigned for two or four franmes. 27.
The useinéaquapient oof stbai s 25anheiegnRTHE hixed{sype
slot conmbination is a first mxed TTI (transmt tine
24 .1 ntervarheTREthbanper alyifl ockwhkow)n. r@8eiThegusee
equi pnent of claim25 wherein: the receive nodule is
ass¢gRPEyhr eAMPELIPBEF 9ECHBWAPI Ak ¢BARLINPREt PEAs usi ng
t he assignnent, determ ne whether there isany content
addr essedckett RewUEinknfspigsBenhf 8pSehge FABtaining mixed

asskgnmen al .1o.the UE. 29. The user
TTIeé%?pﬁ%n%ggﬁggFa%h?ggﬁagéégfn the mxed TTI TBF is: a

three slLot. mixed TTI downlink.TBE enploying three . .

consecu%?%ég%oﬁhWFﬁEoglgggoggﬁ%Pfgingsg 9?r§??£%égéﬁg mixed
TTIandrt RkkdgdawAki nkrskAkrisych that there is a BTTI

(basic transmt tinme interval) block in the first

25.downl i nk gkat, «gnd ﬁ@nBT$b$EE9§Knbﬂ the second and
third downli nk sIoFs. 30. e user equi pnment of claim

25 wher gi n.theymi xed, 7Ll IBR.Lsrnmantbies shQLiAl X84 4

TTI downl i nk TBF enpl oyi ng three consecutive downli nk
traskotissisuchotihat;there is an RTTI block in the first

and second downlink slots, a BTTlI block in the third

downl i nkhel ebceive module configured to receive a message

indicating an assignment of a mixed TTI TBF for downlink

communications;

the determination module configured to decode the

message to determine the assignment;

the receive module receiving based on the mixed TTI

TBEF assignment.
26. The user equipment of claim 25 wherein:

the mixed TTI TBF assignment assigns a mixed type
combination of slots that includes at least one slot assigned
for four frames, and at least one pair of slots assigned for

two or four frames.

27. The user equipment of claim 25 wherein the mixed-type
slot combination is a first mixed TTI (transmit time interval)

TBEF (temporary block flow).
28. The user equipment of claim 25 wherein:

the receive module is configured to receive downlink

communications using the assignment, determine whether there is
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31. The user equi pnent of claim25 wherein the first

m xed TTlI TBF is: a five slot mxed TTI downlink TBF
weapboyisey) five consecutive downlink slots, surtT/CA2109/000174

there is BTTlI block in the first downlink slot, an

RTTlI block in the second and third downlink slots, and

an RTTI block in the fourth ahd=fifth downlink slots.

32. The user equi pnent of claim25 further configured
anytGougenanaﬁﬁTESQAQCHo(paekﬁﬂ,assdciéted goherokhat the

aSSlgnggga)¥%g %g&gggglgn% Lpg jpformation in respect of

a’mxe The useéer “equi pnent of claim25

wherein he nessage .cont at | ea n ind
29.{hat  t NEPASHRGAnEHE 1 POCH e R ed L7+ 38 hESPgAGaE Sixed TTI
Terl Rdi-cation of slot(s) carrying BTTI bl ock (s);

i ndi cation of slot(s) carrying RTTI block (s).34. The

user qul@ﬂ%@% afi ¢l Ak QbéSTwﬁeaswﬂlahﬁ 285 GAPBBRLing three
conprises at | east one of: packet Downlink Assignnent

conﬁesgageecanaﬂmnhgSﬁDXedc$mprIIEnass|gmnent second and third

AovE 3k ARG hPVBA TTF TBECAGsGnfiont fni GPRGE: bAC"48: FATne

1nt@@ﬁ@mbeblbead@hlehgeah@akhamuﬁglhﬁs%uu@ti@na shoredT block
t hereon that when executed on a user equipnent,

in ithst sgeenehandséhegdi prEnt 1ns exeédte the nethod of
any one of clainms 14 to 24. 36. A network access
30.equi pneAheconpri sangpmgnteeéi véanmvddbevharséhetheonized TTI
TBFm)dule and a transm ssion nodul e; the sel ection nodul e
conflgured to assign a mxed TTI TBF assignnent for a

UE and to _instruct the tra Si o d i gnal

Uhem xBdCFTECTBL ks B gHon Lt Do ne: O, ot sfpb§lfy chree
consecutive downlink slots, such that there is an RTTI block in
the first and second downlink slots, a BTTI block in the third

downlink slot.

31. The user equipment of claim 25 wherein the first

mixed TTI TBF 1is:

a five slot mixed TTI downlink TBF employing five
consecutive downlink slots, such that there is BTTI block in
the first downlink slot, an RTTI block in the second and third
downlink slots, and an RTTI block in the fourth and fifth

downlink slots.

32. The user equipment of claim 25 further configured to
use an RTTI PACCH (packet associated control channel) to carry

signalling information in respect of a mixed TTI TBF.

33. The user equipment of claim 25 wherein the message

contains at least:

an indication that the assignment is a mixed TTI TBF

assignment;
indication of slot(s) carrying BTTI block(s);

indication of slot(s) carrying RTTI block(s).
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the receive nodul e and transm ssi on nodul e confi gured
to receive and/or transmt using an allocation of the
worooedoosI3 TBF assi gnnment. 37. The networ k accCBGECA2009/000174
equi pnent of claim 36 wherein mxed TTI TBF assi gnnment
assigned a first m xed-type conbination of slots that
i ncl udes at | east one slot-a8s8igned for four frames,
and at | east one pair of slots assigned for two or
34.four frahesusd8. efhepmetork ateésszéquhprent bhechabmpnment
37 .wherein_the nixed-&ype sl ot conbination is a first
compri84STH (FrEhsh'E Ofme interval) TBF (tenporary
bl ock flo&% . 39. The netwprk access equi pnent of . .
cl ai m 3P2GKEFePRVEAENEr RAREAPESEBA WBAGFESI SCEbALGUP el *ed

71t @pEN 888 hmdakNgn@B ALLYEALI On by: transmtting
content using the assignnenf, the content conprising

an identifier 9Emesﬁsgeggsgﬁg§?hys_ﬁeggggg §H§Ea99§hg mixed

the recerpt of conten ecei ver using e
TTIagsrgarentnoentainifngmbhéondentifier indicates an
al l ocation of the assignnent. 40. The network access

35.equi pment cefipakairmr3Zdubeeenpdibhe hibrshgnixedriTtiFBE stored
is: a three slot mxed TTI downlink TBF e onin%
thergpee t8ahs B F8CABWAMI AR &1 BESTcBAPLPRFRG  alPPFEHCT the

S n i [ sueh a here . h§-
be e Syt TR TRCarval) Block™Inothe Tirst ¢
24.downlink slot, and an RTTI block in the second and

third downlink slots. 41. The network access equi pnent
36.0f cl ai m 3é¢twhekebnctbe Bpuspmphxedompki$BRgi:s: a

three slot mxed TTI downlink TBF enpl oying three

consecuti vecdeownl mbkuskot s, ssuehttibat mbhene ksdaa RTTI
block in the first and second downlink slots, a BTTI
trapspaR st RESEARFd downl i nk sl ot .

the selection module configured to assign a mixed TTI
TBF assignment for a UE and to instruct the transmission module

to signal the mixed TTI TBF assignment to the UE;

the receive module and transmission module configured
to receive and/or transmit using an allocation of the mixed TTI

TBF assignment.

37. The network access equipment of claim 36 wherein
mixed TTI TBF assignment assigned a first mixed-type
combination of slots that includes at least one slot assigned
for four frames, and at least one pair of slots assigned for

two or four frames.

38. The network access equipment of claim 37 wherein the
mixed-type slot combination is a first mixed TTI (transmit time

interval) TBF (temporary block flow).

39. The network access equipment of claim 37 wherein the
transmission module is configured to transmit using an

allocation by:
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42. The network access equi pnent of claim 37 wherein

the first mxed TTI TBF is: a five slot m xed TTI
waelomm100383 TBF enpl oyi ng five consecutive downl PEIRCA2009/000174

slots, such that there is BTTlI block in the first

downlink slot, an RTTI block in the second and third

downlink slots, and an RTTt bBock in the fourth and

fifth downlink slots. 43. The network access equi pnent

of cl ai nr3Rswherenn eachentxedindl thiBFahasgamehéasthe

one RRTI block in which t sl ot.s are assigne er
conf it FARBE GRATaE™ GAST TORG BTTF Bl GERSLAChNPEh CBReCOnTeNt

suchl @hakstassi-gnedever teHEchiapesthddrefhevBet Waiky the
access equi pnent of claim 37 further configured to use

assagnRENE PAGCHi(packéheasseeiratedrcondiobEhanagl pligcation of
e neCarry s%»n%lling information in respect of a mxed TTI
TBES 45 T1e network access equi pnent of cl aim 37
wherei n_t he singli assignnent.ness ge coTtain
i n

t .
10.'aast: SRS RAFEHFFORCERAT CAE RSN GnAbnt P a s Yegrein the

fir5F miBEqassirgmment s i ndi cation of slot(s) carrying
BTTlI block (s); indication of slot(s) carrying RTTI

bl ock (g) tnd€e THELNELWREK T@GCESTN@GHIPTBAL e%ﬁl%?@h@ three
37 configured to perform assignment by sending a

coniseastt ioee dofvn lpak st obswabinpk 1A$siogpmént siressagend and third

cont ai ni.ng m xe Tl TBE assi.gnne Lnformati on; . .
dovpddied S FoE RaCa TGS s S Go CARREng APRB4T time
intElvalBFrassikgnmerhel #iekiatbanl ik sAceonmautiebn RTTI block
~ readabl e medi um havi ng i nstructions stored thereon
in tthet sfpisenderacutdd rén dreine Pk 8¢€€Ss equi pnent,

i nstruct the network access equi pnent to execute the
41.net hod dheamgtone koRceksisnsatipmeny. o4gclaimetAodhierein the

£1./181 WRLK AGGSSSpeayisRMent  compri sing:

a three slot mixed TTI downlink TBF employing three
consecutive downlink slots, such that there is an RTTI block in
the first and second downlink slots, a BTTI block in the third

downlink slot.

42 The network access equipment of claim 37 wherein the

first mixed TTI TBF is:

a five slot mixed TTI downlink TBF employing five
consecutive downlink slots, such that there is BTTI bloeck in
the first downlink slot, an RTTI block in the second and third
downlink slots, and an RTTI block in the fourth and fifth

downlink slots.

43. The network access equipment of claim 37 wherein each
mixed TTI TBF has at least one RRTI block in which two slots
are assigned over two frames and at least one BTTI block in

which one slot is assigned over four frames.

44, The network access equipment of claim 37 further

configured to use an RTTI PACCH (packet associated control
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in respect of tinme division nultiple access

comruni cation using slots, transmtting a single
w@s®ogonsent nessage contai ning an assi gnment OPCECAR009100174

m xed-type conbi nation of slots to a single flow 49.

The met hod of claim48 further conprising:

communi cati ng based on the~as8ignnent. 50. The net hod

of claim 48 wherein the first m xed-type conbination
chaphed) ots cackudesgaelléast iphernpbioassihghedreer Péup mixed
TTIf&%?ES’ and at | east one pair of slots assigned for

two or four franes.51. The nmethod of claim49 the

first m xed-type slot conbination is first gixed TTI
45011 ansmi S T DAk RUSER STRROE PARBbr 8Ty CbPOEK 7| Bagioin the
singZe LheimBhBRAd @Esechabm-48:a%As0kt51chykt her

conprising: performng allocation using the assigned

first mxed, 4TL.IB6n ¢aapuRheatkngghReaccosdange uht B TBF
the allocation. 53. The nethod of ¢laimb52 further

assggnpensi;ng: defining a plurality of mxed TTlI TBFs
i nclusive of said first mxed TTlI TBF; perform ng TBF
assi ghnmentigaichgnt beé pllorakit yaetyimxyed8TTTI bTIBEg,(s) ;
i nclusive of perform ng TBF assignnment using the first
m xed TThdIBE:iper bar giibg (8) | eaatiyeAgusrmg bheck (s) .
plurality of mxed TTI TBFs, inclusive of performng

16.al locatirpe WsikRgrkhactiekst chuxgfeht! oEBELaaRd37 configured
communi cating in accordance with the allocation

to perfformedsgsiongenhebyl geariing et asse§neaenkéed TTI
TBFs i ncl usi ve of conmunicating using the first m xed
TTI TBFpat4ketThewmdtihadAshighaemt58enkerei nodéhiiniing aixed
TTIp% Ealit¥ of gkx§d TTI BF%.incIusive of said first
mixed T IPBE s L& FBF e For frames conprising ei ght
downl i nk sl ots _and i%ht , o :
Packet Timeslot Reconfigure message containing mixed

TTI TBF assignment information.

47. A computer readable medium having instructions stored
thereon that when executed on network access equipment,
instruct the network access equipment to execute the method of

any one of claims 1 to 13.
48. A method in network access equipment comprising:

in respect of time division multiple access
communication using slots, transmitting a single assignment
message containing an assignment of a first mixed-type

combination of slots to a single flow.

49. The method of claim 48 further comprising:

communicating based on the assignment.

50. The method of claim 48 wherein the first mixed-type
combination of slots includes at least one slot assigned for
four frames, and at least one pair of slots assigned for two or

four frames.
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correspondi ngly nunbered uplink slots that are offset
intime fromthe eight downlink slots, and conprises
wa@ledoonoasgs at | east one TBF conbi nations that iPCT/aaz000000174

uplink TBF and a downlink TBF, the plurality of

combi nations conprising at |east one of: a first TBF

combi nation conprising a three slot mxed TTI downl i nk

TBF and a two slot RTTlI (reduced transmt tine
51.intervalfheupkthkdTBE ehplioy#hgthayfihseencondetupevelot

ownlink slots _conprisin irst, second.and.t
conbORRFTAR SFof, FARECCRAFOYi RB ¢ b ABFT Ak 5f BFs'Corval) TBE
teﬁgggg%poaqbegly1auwbered with thesecond and third
consecutive downlink slots such that there is a BTTI

52.(basic trangathohi g b@EQﬁV@b) Bbogk En thethbkStomprising:
downlink slot, an RTT block 1n the second and third

domnlin§e§k8£ﬁan$8gl ng@Ibnbtggh 'Bhéhgsgwgnge'kﬂkst mixed

sl ot s; secon nation co npri sing hr ee
TTIsBeE; m xed TTI downlink TBF and a three slot mxed TTI

uplink TBF enploying a first three consecutive

downl i nkosihahs cautngf ianyctoudanessecuhi veRedadbiakion.

slots conprising a first, second, third and fourth

53.downl i nknsl REshoandrenphoyi PY FhreReupbbRkrskoOhs:
correspondi ngly nunbered with the second, third and

fourth downliink sl pts-gw¢hyt Bat ot hererirs @BFBTIhc@hgg%e of
in the first and second downlink slots, a BTTlI bl ock

saidn ftiett hiirgdddWal FBK sl ot, an RTTI bl ock in upl i nk
sl ots correspondi ngly nunbered with the second and
fourth @ewﬁbkmkpgle§ andignBFmt bkook thetpéuupﬂﬁhk of

sl ot _correspondingly nunbhered with th hird.downl
GO TR o LPBREC B! fk: POACEGHOPFSIRG AoCAPBBEF ot ina
theMexed + THK xdewrlritnkpFBF and a three sl ot m xed TTI

uplink TBF enploying a first three consecutive

dOMﬂlln% %E%E%lgﬁta@ﬁo@5¥159u559985%96tbY@rgQW@b'BK mixed
slots conprising a first, second, "'third and fourt

TTId&WwaAlsi, nknsllasd veand eﬁpﬁoymmggthﬁéecapupnkuguagsthe first

miFOLER Qb TR ot s Such thal there s a BITI bl ock

in the . . . : -
communicating in accordance with the allocation
performed using the plurality of assigned mixed TTI TBFs

inclusive of communicating using the first mixed TTI TBF.

54. The method of claim 53 wherein defining a plurality
of mixed TTI TBFs inclusive of said first mixed TTI TBF 1is
performed for frames comprising eight downlink slots and eight
correspondingly numbered uplink slots that are offset in time
from the eight downlink slots, and comprises defining at least
one TBF combinations that include an uplink TBF and a downlink

TBF, the plurality of combinations comprising at least one of:

a first TBF combination comprising a three slot mixed
TTI downlink TBF and a two slot RTTI (reduced transmit time
interval) uplink TBF employing any three consecutive downlink
slots comprising a first, second and third downlink slot, and

employing two uplink slots correspondingly numbered with the
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first downlink slot, an RTTI block in the second and
third downlink slots, an RTTI block in the uplink
W@ k@ba00ses r espondi ngly nunbered with the seconeCEOA2009/000174

third downlink slots, and a BTTI block in the uplink

sl ot correspondingly nunbered with fourth downlink

slot: a fourth TBF conbi nati®h ctonprising a three sl ot

m xed TTI downlink TBF and a four slot RITI upl i nk TBF

secenﬁleydngharﬁicshsehueeveodsenbthkeSMQMnlEnkhstbas bbere is

fi.ve_consecutive downli nk 0
a B%&qu%a§égoﬁaan?WF£ %l?SU}P egﬁalf ggﬂcg gﬁllnﬁ sﬁo?s
dowalenenpheyi ngnf auruphbi bkksk ot sheoseespandhagtyird downlink
nunmbered with the second, third, fourth and fifth

slogewnbnAkasl BESIshéhAckhah £her eWpPsuBlBTFI ShPEEK in t he
first downlink slot, an RTTI bl ock in_the second and
third d@mﬁEtnkdsEBFscoahiRETﬁObl@@mprmsmpgiﬁktbtéﬁsSlOt

G0, IR IOL THECREAC L b EORRd At S o e

emp@@&ﬁﬁ@p@n@h@gkytn@@be&@as@thhlvaedbounnhkaemotsfbht of any
downlink slots; a fifth TBF conbinati on conprising a
foufj ¢ensPeHtAVReHOTTE LBBWALPAR TBFPARELATL Aol sF8F/ RTFFONd,

thlEﬁ'hﬂé ¥§Er%ﬁph8%hﬂg n@nyifLye ansgﬁpﬁgyﬁPgo%ﬂkak plink

sl'ot's conprising a first, setond, third; urth an

slotbftbrdempbnukngﬂgt umaedednpﬁoylngetmecuphbnkhskdtsnd
correspondi

nunber h the fourth fifth .
foug e AR L Br S  Chen b ra: PRbr BhPeea BrH! BROTKPLhekndn the
£irkikr ghadawebihpk ggl.at i n@nsREFL bEOQ@TEnb@B@ksﬁﬁoﬂﬂeaBﬂlrd

third downlink slots, an RTTI block in the fourth and

dowhilfink déwiili Ak §EaﬂsblaﬁkRIm|ubﬂ@@k ﬁho@plpﬁkrgsﬁpgdlngly

nunfycEES O@ﬂ'@g ysgggggr%g Wet ) nE OHEE ka”?oE'fBHd a BTTI
i AK "SI ot's; “a s xt ?BE i hat | on conp
blobwolal@heRTﬁnldQWBnbﬁkc$BEeapdnalhbn9enahebrﬁuxethTthe
uplink TBF enploying a first two consecutive downli nk
thl§ﬁoﬁ§w8éﬂ“6fSéﬁ§'three consecutive downlink slots
conprising first, second, third downlink slots, and
enp|oy|ﬁgtbﬁﬁgeT@§|p@mbgpéﬁgon comprising a three slot mixed

TTI downlink TBF and a three slot mixed TTI uplink TBF
employing a first three consecutive downlink slots out of any
four consecutive downlink slots comprising a first, second,
third and fourth downlink slots, and employing three uplink
slots correspondingly numbered with the second, third and
fourth downlink slots such that there is a BTTI block in the
first downlink slot, an RTTI block in the second and third
downlink slots, an RTTI block in the uplink slots
correspondingly numbered with the second and third downlink
slots, and a BTTI block in the uplink slot correspondingly

numbered with fourth downlink slot;

a fourth TBF combination comprising a three slot
mixed TTI downlink TBF and a four slot RTTI uplink TBF
employing a first three consecutive downlink slots out of any
five consecutive downlink slots comprising a first, second,

third, fourth and fifth downlink slots, and employing four
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correspondi ngly nunbered with the first, second and
third downlink slots such that there is a RTTI bl ock
wo noovpheossi rst and second downl i nk slots, an RTACT/OA2®R/000174

in the uplink slots correspondingly nunbered with the
first and second downlink slots, and a BTTlI block in
the uplink slot correspondingfy - nunbered with the
third downlink slot; a seventh TBF conbi nati on

upl&ﬁnpsﬂstBgcartesposdmhgdgmnhmhkrEHTwiﬂBFthadsacbhdeethird,

slot mxed TT | i nk TBF. enpl o t _four
fouEBﬁseéBéigéEBgmﬁgw lgfoFéoggt %?ﬂgﬁs % é eEonsdcit Puét
plod@Wahi RkeSkot-s:CcaBRhI$ShRYsTbESt anseeendp) bhikr én £aur EBcond
and fifth downlink slots, and egﬁlgllng t hreeupl i nk
12

andsltbtisdcdpras pordehgly, nanbBEEd t he BRLiAK BbAEEH
corEFogghgggggomnll kr%50&§tﬁu% tggg Begﬁ I%h??ngé#?}lnk

ISt Tand 'second downl nk S ots
slobboahdlanthETthbndcandnfopnﬁhkdemntsnkoskeeﬁpnamnstl
bl ock in the uplink slots correspondingly nunbered

numperRdt Heé tPhiFRg éﬁarFBuﬁPH dowhii ARVEL6E'E, SaRASA BTTI

bl ock in the uplink slot correspondingly numbered wth
the fifehfdéwhl TRK §p@Plnéﬁl@PgﬁPﬁpTBﬁléénﬁlﬁéV?oﬁlOt mixed

TTIC%gB%hﬁthT$FIgggsgokwsTgh goﬁ@?ﬁnb ?EkaTgFaeRE 1ng any

sl'ot m xed F enploying a irst two consec
f1vé0thBﬂbu$h0é$douhlmhkaeyotsveompmsemugiaefdomﬂl|ﬁkcond,

ots conprising.first ird, fourth and
thlffidfrtﬁob%%l PRR %Féﬁ& dawaféﬁ& sgzpﬁa £ ppd G}S‘PE R18Pot¥°
uplqg&f%i%@@deQ&Esﬁgﬂggh%QyWhthEB%dfw&ﬁh +868CORArth and fifth
hird, fourth and fifth downlink slots such that there

dowmélaﬁ RIDL sbsock KhathéhﬁmﬁsﬂSaﬁngﬁéohéOGﬁmﬁhlﬁhe first

I , RTTI k k sl
dow%&g%i 6%%&|ﬂgpy?&9& blo 1ph %%gsggogﬁsgﬁ ggéggddownllnk

rrespo nambere Irs

slo@@WnbhnRTSHObiocan1RTfhebE©thhnahhefuﬁkhnKOQhQ&ak slots, an
correspondi ngly nunbered with the third and fourth
RTT&OW&PFKkl§I8P%ln§n§thBT?PrﬁﬁééQ“ﬁﬁnﬂﬁé Bﬁmpﬁ%egl8ﬂth the

fou%Q%r%%QOQQE@gIﬁoggqq%&egl@%gh the fifth downlink slot.
thod of claim5i wherein the first mixed TTI

a sixth TBF combination comprising a two slot RTTI
downlink TBF and a three slot mixed TTI uplink TBF employing a
first two consecutive downlink slots out of any three
consecutive downlink slots comprising first, second, third
downlink slots, and employing three uplink slots
correspondingly numbered with the first, second and third
downlink slots such that there is a RTTI block in the first and
second downlink slots, an RTTI block in the uplink slots
correspondingly numbered with the first and second downlink
slots, and a BTTI block in the uplink slot correspondingly
numbered with the third downlink slot;

a seventh TBF combination comprising a four slot
downlink RTTI TBF and a three slot mixed TTI uplink TBF
employing a first four consecutive downlink slots out of any
five consecutive downlink slots comprising first, second,

third, fourth and fifth downlink slots, and employing three
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TBF is: a three slot mxed TTI downlink TBF enpl oyi ng
three consecutive downlink slots conprising a first,
wae@onasahd third downlink slot, such that theP@r/iCa29/000174
BTTI (basic transmit tinme interval) block in the first
downlink slot, and an RTTI block in the second and
third downlink slots; 56. The8nethod of claim51
wherein the first mxed TTI TBF is: a three slot m xed
uplTTk downki pkrTBEprenpliogilignohbesedonssbutihee tHéwAl i AkRUrth
slot u that there an, RIT i nth r
and (3 VL0  SHEMASOR! phRter ke Rratri Bl Soks: A RETEnRgex in

thedmlsrtn&nal etrohd. daihamakhedo@fs,cbal mrﬁi Mebel fint hee third
first mxed TTI TBF is: a five slot m xed TTl downli nk
andTEPUEHH 69IAdG kv & le6As et RYe LdBWAFKnR s (s uPddpk Slots

corgggk?%%§@§% Sn@%ﬁ% bhogk thnitbe b kgt sdowablipknshglin1ink

in t e second and thlrd downl i nk sl ots,
sloamrd andRﬁTBTﬁHobRonh uhetheuuphlahdsﬂptthonWﬁppnm1ngly

| ots; 58. The d a'n1 1 wherein the first
“U‘“?ﬁefgai T’T‘IthTég S lfégt H‘Péfél Pt ShPkéd TTI upl i nk TBF

enpl oyi ng three consecutive uplink slots such that

there i $Taff RFFR BEGCROTRITRE PPy SPMBRASERFT d Gap. kot RTTL

dowdQh aRet anBTEl fhhecki b thecseeondrapl bhk18hohg B9first
The method of claim58 further conprising: pefform ng

twouploinsle calltlw@atiuo@m lasikng lotdi Pusdody pari ¢ laEI coaseontige
aIIo at the slots f the m xed TTI |n%OTBF

th d
o S Bt B SR ime 38 Far RO CombPigt fgroneth an
fifRer fd@mrﬂilmglkuglllorﬁls alaln@c@tnpqayusﬂgngwedublleﬂkexuem@ed

dynami c al location to allocate all the slots of the
corgese@npngly numbered with the first, second, thlrd fourth
and fifth downlink slots such that there is an RTTI block in
the first and second downlink slots, an RTTI block in the
uplink slots correspondingly numbered with the first and second
downlink slots, an RTTI block in the uplink slots
correspondingly numbered with the third and fourth downlink
slots, and a BTTI block in the uplink slot correspondingly

numbered with the fifth downlink slot.

55. The method of claim 51 wherein the first mixed TTI
TBF is:

a three slot mixed TTI downlink TBF employing three
consecutive downlink slots comprising a first, second and third
downlink slot, such that there is a BTTI (basic transmit time
interval) block in the first downlink slot, and an RTTI block

in the second and third downlink slots;

56. The method of claim 51 wherein the first mixed TTI
TBE is:

a three slot mixed TTI downlink TBF employing three

consecutive downlink slots, such that there is an RTTI block in
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uplink TBF. 61. The nmethod of claim51 wherein the

first mxed TTI TBF is: a three slot mxed TTlI uplink
waBeIsm3BOYi ng three consecutive uplink slots BCDOARINAN00174

there is an RTTI block in the first and second uplink

slots and a BTTI block in the third uplink slot; 62.

The nethod of claim61l furtheP conprising: performng

uplink allocation using nodified extended dynam c
thealfli@eat band. sé8ondhdoreihod efotkai s BITWhelerk thethe third

flrs% nhxed TTI TBF is: a five slot mxed TTI uplink
dowpgEN&nFILE |ng five consecutive downlink slots, such

that there is an RTTI block in the -first and secon
57-upl i nk §P8t§etﬁﬁdRWflC%Pé@k5ﬂnwbﬁéeﬂﬁlFaeaﬁarFBuWﬂﬁed TTI
tprURLi.nk slots, and a BTTI block in the fifth uplink

slot. 64. The nmet hod of claim 63 further conprising:

perforn1n i a t ' . modi.fi-e d

Gynar o ariSeation. TeeeoThe ndPhBa BR GFhi HBs UAaTet i
coneéchtﬁwéedoWﬁﬂ1ﬁBFshaSsatsheasthenetRbe beBETEnblock in

which two sl ots are assigned_over twp franes and at

the) d&ptofeWBTTNEbPCk i APWAICA BARECSI of F8°as§Fghedand third

dow%‘i%kf %lﬂ)tfsr angy. 2@6rrThepiBthod ot hany preaedihAg £ifth
claimfurthér conprising: using an RTTI PACCH (packet

dowadso&i atledscontrol channel) to carry signalling
information in respect of a mxed TTI TBF. 67. The
58.met hod aheanytpodcedi ngachabm firthén cbrprissngmixed TTI
transn1tt|ng/rece|V|ng two RLC blocks with BSNs i , j
BEwHAére i<j , using a slot-pair slota and slotb assigned
to carry an RTTI block and a slotc aSS|%ned to carr¥ a
BTTI b|§cghree slot mixed TTI uplink TBF employing Tthree
consecutive uplink slots such that there is an RTTI block in
the first and third uplink slots and a BTTI block in the second

uplink slot.
59. The method of claim 58 further comprising:

performing uplink allocation using modified dynamic
allocation to allocate all the slots of the mixed TTI uplink
TBE.

60. The method of claim 58 further comprising:

performing uplink allocation using modified extended
dynamic allocation to allocate all the slots of the mixed TTI

uplink TBF.

6l. The method of claim 51 wherein the first mixed TTI
TBF is:

a three slot mixed TTI uplink TBF employing three
consecutive uplink slots such that there is an RTTI block in
the first and second uplink slots and a BTTI block in the third

uplink slot;

62. The method of claim 61 further comprising:
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if slota and slotb are allocated in the first two TDVA
frames (first 10nms) of a basic 20ns tine unit bl ock,

W@ b@o/160563 bl ock with BSN i is transmtted/ recePWEGAAD9/000174
RTTI bl ock on slot-pair slota and slotb and RLC bl ock
with BSNj is transn1tted/rece|ved in BTTI node on
slot; if slota and slotb are®@ltocated in the |ast two
TDMVA franes (next 10ms) of a basic 20ns tinme unit
bl ock, phefprhibot hpsliokaahhdcstboh aseng spdiEiefdenxtended

d t he RLE blogk with BSNi is transmtted/received as an
YNEFFE BrOEkE6ACE ot -pair slota and slotb and RLC bl ock
with BSNj is transnmitted/received in BTTI _nobde on
63-sl ot c; @Pgem?ﬁeoﬁL@ibF6ekmm§§hw%@$ﬁ%n.5 first mixed TTI
rprt E@ansm tted/received in BTTI node on slotc and the RLC
block with BSN | is transmtted/received as an RTTI

bl ock og ghgg-g bE aggga apd shethy 68r gmglayaﬂgdfebe

any preceding c alm further conprising performn
conakkacatvkeodobylpekf eiotng aucheasatonbeoé:idyaanRETI block in

al | ocation; nodified.d c,alloca ;. extended
thegyhamtc aaﬁ|8859P8nupﬁ6§Pfgia éxt%ﬂdéé%gyﬁg in“the third

andakbggahlgpilﬁkeénekg thBSEOBT@h|§9@EkOBn 68e Fheth uplink
hod of any precedlng cl ai mwherein the single

SlOaSS|gnnent nmessage contains at least: an indication

that the assignnent is a mxed TTI TBF assi gnnent;
64.i ndi cat Tor oftbbdt 0$§) ctaimybAgfBTThebl ockpfshing:

i ndication of slot(s) carrying RTTI block(s). an

i ndi cat bem fetmtipbi nklahkoeat boatirechaniam mbdifies artended

upl.ink _assignnment. 70. The net hod of claimany
dynﬁﬂééeéﬁﬁﬁcéléPﬁ1mhere|n perf ormi ng assi gnment

conpri ses sending at |east one of: _
65. The method of claim 53 wherein each mixed TTI TBF has

at least one RRTI block in which two slots are assigned over
two frames and at least one BTTI block in which one slot is

assigned over four frames.
66. The method of any preceding claim further comprising:

using an RTTI PACCH (packet associated control
channel) to carry signalling information in respect of a mixed

TTI TBF.
67. The method of any preceding claim further comprising:

transmitting/receiving two RLC blocks with BSNs i, J
where 1<Jj, using a slot-pair slota and slotb assigned to carry

an RTTI block and a slotc assigned to carry a BTTI block;

if slota and slotb are allocated in the first two
TDMA frames (first 10ms) of a basic 20ms time unit block, then
RLC block with BSN i is transmitted/received as a RTTI block on
slot-pair slota and slotb and RLC block with BSN j 1is

transmitted/received in BTTI mode on slot;

if slota and slotb are allocated in the last two TDMA

frames (next 10ms) of a basic 20ms time unit block, then:
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packet Downlink Assignment nessage containing m xed
TTI TBF assignnent information; packet Uplink
wa\s®ogonsent nessage containing mxed TTI TBF aRGT/gAR®AD00174
i nformati on; andpacket Tinmesl ot Reconfigure nessage
contai ning m xed TTlI TBF assignnment information. 71.
The met hod of any preceding el aim perforning
all ocation using the plurality of mxed TTI TBFs,
i ncl usi vé bdtpestorai agdaslociataon €tsshgtthehénrshe RLC

| xed TTl TBF conprises;, using a nodified BT F
OLog ot OAER FRr Lal T WFRBATTHSTBRRo 790 A ool 1] Dlock on

s10€O0PRE ESENGt a UshAYs 88t RTIha PACEH- ( par ket tassoki at ed

control channel) to carry signalling information in

trapespetedofeachvrediTTRTTBRICGS. oA #ePhed conpri sing:
transmtting/receiving two RLC bl ocks with BSNs i , |
wher e i gl seushagRACsbbbcpavitsl BEM andtsstoabsmssigaédeceived

. arry an RTTl bl oc d | ot c_Aassi gne o.carry a

in BE hhderon T lar ot aanins) Bbe BiEchrRoehr Bt i Bhe

trahbhsttbwprdDMA\vERaRBSahf R8st B08B) oh a1baspeiZ08Bota and
time unit bl ock, then RLC block with BSNi is

slotbansnitted/received as a RTTI block on slot-pair
slota and slotb and RLC block with BSN | is

68.transm Thedheebeilved anyBIFTécediegonlsliot furtherotamprising

nd slotb. are gllocgted in the Ias% %mo TDVA franes

per ﬁé%%“%oﬁ%?%? A°Ba8Y cP2OhR TR dhi tSBPbck St REA: i f
bot h slg&a and Siﬁtb are < slotc then the RLC bl ock
wi th BSRYP2$Ct ANt ¢80/ recei ved as an RTTI bl ock on
slot-pair slota and slotb_and RLC block with BSN | is
transni PPddfieeeflVRanin BYFPCAbBHR 0N sl otc; el se the

RLC block with BSNi is transmtted/received
extended dynamic allocation;

modified extended dynamic allocation;
flexible timeslot allocation.

69. The method of any preceding claim wherein the single

assignment message contains at least:

an indication that the assignment is a mixed TTI TBF

assignment;
indication of slot(s) carrying BTTI block(s):
indication of slot(s) carrying RTTI block(s).

an indication of uplink allocation mechanism if it is

an uplink assignment.

70. The method of claim any preceding claim wherein

performing assignment comprises sending at least one of:

packet Downlink Assignment message containing mixed

TTI TBF assignment information;

packet Uplink Assignment message containing mixed TTI

TBF assignment information; and
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in BTTI node on slotc and the RLC block with BSNj is
transmtted/received as an RTTlI block on slot-pair
wG@k@vaomssl sl otb. 74. -A method of perform ng upCT/ak2009/000174
al l ocation conprising: transmtting/receiving a USF on
the first slot of a pair of downlink slots
corresponding with an assignéd oplink RTTI block, the
USF sent over four downlink franes, and a USF on one
or norepdowrkti Mkmsbdbs Ravbngigoreespendppgcasskgnedg mixed
uglink BTTI bl ock %s% tg.allocate an RTTI bl ock on
TTIhoth &P6t8 BF theé EBFTaSpBhRdi ng uplink timesl ot pair
inthe first two TDVA franes (i.e. TDMA frames one and
Tl.two of the FeFnedi ARG BRYi ErPaFen8l 6¢RPériod (s)) and
a BTTI Dbl ock on each uplink slot assigned in_BTTlI node
for whi eRrfREmMEBer adpeRatng deRmNEnkhS| BLuEBRLAYNPAgTaXed
~on.all f : ' asi -
B R R g e e L T A
mixkhkle TTaumrBfr apeprdéentai ni ng t he USF) ;
transmtting/receiving a USF on the second slot of a
pai r of udewgl bnkoslietsdcerresperdapgrebth @nrassiignesed TTI
uplink RTTI bl ock, the USF sent over four downlink
TBFerames, and a USF on one or nore downlink slots having
correspondi ng assigned uplink BTTlI block (s) to
72.al | ocat & artRPY cbipekséndboth slots of the
corresponding uplink tineslot-pair in the next two
TDVA fr asesg( ene RTTDVRACCHMEpatheeeaandcfietiedofotigol
fol l.ow ng basic radio.block period.(s)) and a BTTI .
chapPscR G GBERuSLPRR 1RG0 ABSPGRaA PR BITF gL 6F @ mixed
1 Whiggh t he correspondi ng downl i nk sl ot contained a USF
on all four TDVA frames of the follow ng basic radio
73.block periednh6s) cbhpeistng:.four franmes follow ng the
four franes containing thé USF) ;
transm LLLAGH: ReehY!/ ALPES ngn L BeRLLr 8l AR Seelndsns 1,
slots of a pair of "downlin | ots corresponding with
whear asgi,gnedngpki sk oRFPeibl sdktat hedUSEosbntseugnefloio carry

an %&g&;%ﬁ§€&agggsé % %t% gggi%%e%n%oozagggead%W%EI%ﬁock;

if slota and slotb are allocated in the first two
TDMA frames (first 10ms) of a basic 20ms time unit block, then
RLC block with BSN i is transmitted/received as a RTTI block on
slot-pair slota and slotb and RLC block with BSN j is

transmitted/received in BTTI mode on slot;

if slota and slotb are allocated in the last two TDMA

frames (next 10ms) of a basic 20ms time unit block, then:

if both slota and slotb are < slotc then the RLC
block with BSN i is transmitted/received as an RTTI block on
slot-pair slota and slotb and RLC block with BSN j is

transmitted/received in BTTI mode on slotc;

else the RLC block with BSN i is transmitted/received
in BTTI mode on slotc and the RLC block with BSN j is
transmitted/received as an RTTI block on slot-pair slota and

slotb.
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correspondi ng assigned uplink BTTI block (s) to
allocate a first RTTI block on both slots of the
w@oropaesandi ng uplink timeslotpair on the firsPCT/am2009/000174
TDVA franes in the next basic radio block period and a
second RTTI block on both slots of thecorresponding
uplink tine slot-pair on thefdext two TDVA frames
(frames three and four) mthe follow ng basic radio
74.bl ock pérmedhodndfoperBPTfinibbocklonkeathoupkiink sboprising:
assigned in BTTI node for which the correspondi ng
downl i nkrahemicaonhai/nedeaviyse, aonsSfoun TBMAffiraneslot of a
the following basic radi o bl ock perlognéi.e. w t hin ,
paigh@ Tt GarIf A aNes LPEFI SR RGSPRBARLBEr "EFanes esAtaPAfngP LNk
rRTTIN® 1H8R), +néSush mehhodyel pentonpindiHR! ERknes, and a USF
al location conprising: transmtting/receiving a USF on
on phe birr sors| dowofl iakpailptef hdvwnbi pkrskeepending assigned

wp138s B3R GORP ol tHoRRRL e br RS TG AlPGEary Coch Slots of

_ther%%Q%%%@%n@ﬁhGeuEﬂﬁﬁk tWecEDMA bramesnothkeheifrek! ewongomMa

basi c radi o bl ock period (s) on the correspondi ng ,

fraggisi ik -§l-offDYai £ rEBESRPTE BREckwWer 8Asissiton landngl pasic
Si L. Lot - pai s wt-h, higher n r nk slot

e e BT P o B Lo B S p Py ik, 10
assRbhkedbliac BTTTITansnies Soanwhantd tbeakbocateondsoar desndnnk slot

all, assigned uplink_slats for BTTl bl ock transm ssion
confiet A RgHor *Er B8l 68 Inafibér 4 PRk "aRy s PGt B thReLoMLng
basGQ resReNd1 B KURkIrAkaglot -(Rakr.; theansuit triragkkeg¢elVioRdng the

a USF on the second slot of a pair of downlink slots
fougorfregpendiong awntthgaihes§Sgned upl i nk RTTI bl ock, the

USF sent over four downlink franes to allocate

resour cesansmilie ingdordetiwo ngDMAUSFames tok tskheond slot of a

follow ng_basic radio block riod ( on the, .
P oot bdRAY GRPEAk ST CESBaTE PG, “fr 3B Gepianed uplink
RTTUN @NPAKSSitOR FBE akhtasskgnedudphionk1shat fRakes , Wabll a USE

hi gher nunbered tineslots than the correspondi ng

on @IS KK sogepaiornfléPkRFIP LBl bek iPPaRerrssPondand pesigned
upl IIO%ﬁﬁ% Eﬁ%%%&% Stgnaﬁh%c@%%lgﬁeQT%ﬁl%ﬁ%c%lgksb%gk slots of

bl'ock transm ssion with
the corresponding uplink timeslot-pair in the next two TDMA

frames (i.e. TDMA frames three and four of the following basic
radio block period(s)) and a BTTI block on each uplink slot

assigned in BTTI mode for which the corresponding downlink slot
contained a USF, on all four TDMA frames of the following basic
radio block period(s) (i.e. the four frames following the four

frames containing the USEF);

transmitting/receiving USFs on the first and second
slots of a pair of downlink slots corresponding with an
assigned uplink RTTI block, the USF sent over four downlink
frames, and a USF on one or more downlink slots having
corresponding assigned uplink BTTI block(s) to allocate a first
RTTI block on both slots of the corresponding uplink timeslot-
pair on the first two TDMA frames in the next basic radio block

period and a second RTTI block on both slots of the
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hi gher tineslot nunbers than any slot of the

correspondi ng uplink slot-pair. 76. A network access
we@uwopmEsd conpri sing:a receive nodul e, a sel epCT/0A2009/000174

nodul e and a transm ssion nodul e; the selection nodul e

configured to assign a m xed TTlI TBF assignnment for a

UE and to instruct the transhfssion nodule to si gna

the m xed TTlI TBF assignnent to the UE, the receive
cormedpbeadand upémshiEém@ﬁlﬁbduaérceﬁfF@aréaxtotWGCEDMé frames

and/or transm.t -usi ng.an f T
L R SR ol LR
per@@ﬁpraaanghelBTmespestkoénteaEhdupushansmuktapbegned in BTTI
access communi cation using. slots, receiving an ,
modgs§PgnHBathi hhg §Pﬁ§?épa§§ﬂﬁﬂn€ﬁwnﬁé§§a§éO%hﬁ?“é%épﬁﬂsa USE,

on %B%rfTbﬁh éﬁgst%Eetggn?bQQEWQHgoga§ket§a890ab§beglEerlod

I ow. hod claim 77 further conprising
(1. eonwmmhcatthg basedfoamehefasspgnnenthe79ouThéramehod
cl. ai n1% géeln the first m xed-type conbi nati on
Con591§ﬁ893t fcPdlés at |east one slot assigned for four
frames, and at | east one pair of slots a55|%ned for
75-two or foliftPPdnes. PgoLOTRENFeROATST 2L AFAT 7O WABFBIASINT -
the first mxed-type slot conmbination is a first m xed
TTI (transpPiititaaoi REErVHLNITBFUBFeRrPotaey TBEEEKS1Ot of a

m#Wwﬁﬂ%%W%EMmﬁWWﬂd%@Mk

urther conprising recelv ng an ocation usrng t
RTTAS dil gaéd thesUSﬁlxedtT@VeTBEpueodnwnﬂmaklmgamas to allocate
accordance with the allocatio

of . :
reoQPaTRraL APe “Ehe CPPT SLUA REATFTI CTBE Fs (4 ¢ b basic
raddbob1BxedeFTbadewnbihnkhEBEoerRke¥hAgnth 88 ink slot-pair for

RTTI block transmission and all assigned uplink slot-pairs with
higher numbered timeslots than the corresponding uplink slot-
pair for RTTI block transmission, and to allocate resources on
all assigned uplink slots for BTTI block transmission with
higher timeslot numbers than any slot of the corresponding

uplink slot-pair;

transmitting/receiving a USF on the second slot of a
pair of downlink slots corresponding with an assigned uplink
RTTI block, the USF sent over four downlink frames to allocate
resources in the second two TDMA frames of the following basic
radio block period(s) on the corresponding uplink slot-pair for
RTTI block transmission and all assigned uplink slot-pairs with
higher numbered timeslots than the corresponding uplink slot-
pair for RTTI block transmission and to allocate resources on
all assigned uplink slots for BTTI block transmission with
higher timeslot numbers than any slot of the corresponding

uplink slot-pair.

76. A network access equipment comprising:
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consecutive downlink slots conprising a first, second
and third downlink slot, such that there is a BTTI

W@ bagilteossy ansnit time interval) block in the fPECBCA2009/000174
downlink slot, and an RTTI block in the second and
third domnllnk slots; 83. The nethod of claim81
wherein the first nixed TTF ¥BF is: a three slot nixed
TTI downl i nk TBF enpl oyi ng three consecutive downlink
slots suchcehat mhdpéei saapeRFTLibhowkdirhet Ardf Br st

tral sgcogd damgllnk slots, a BTTlI block in the third
BSWﬁF AR"s"8t 84, The nethod of claim81l wherein the
first n1ged TI TBF is: a_.five slot nlxgd TTIl .downl i nk 4 TTT
TBF emmEbE AGPFYoBoRGaRuE] Va0 BOR FHA 8 arei Sy Bnn ke

TBFtagglbhﬁéﬁt|§o§T$|U@|Qﬁ& ot hesti-nst dawnkirBkshli @kioaNmodule
bl ock in the second and third downlink slots, and

to §QGR$TItho@kXﬁﬁ TRé TBEHr eRSAATMENEt Rod6WAl PBK sl ot s:

85. The nethod of claim8l wherein the first m xed TTI

TBF i s: taetheeeisbomOduiedam¢ltuphSmkS$B§nempﬁcybngonfigured
¢ t hree cons cutl E i.nk slots sucE tha& th ere 4 TTI
o KEFEIBPoERY Kot ho PPPSt Hnd PhPFds PR ignopl Ra Rixe
TBrBEEkiBheektin the second uplink slot. 86. The nethod

of claim85 further conprising: receiving uplink

77.2al | ocat hopcusbAg 1 Rodisbired (dypaBhE 3bt@cabm Rik@n
allocate all the slots of the mxed TTI uplink T F

87. The EekgggeQE Ska%QHésdggﬁgggﬁ multiple access

conprising:receiving uplink allocation using nodified
commmh&ndedodynanng allboeat renctiwiabl evatesabhmehé shotissingle
the m xed TTI E plink TBF. ?% ¥ thoddof clalm
asséﬂ“%ﬁ@FeWﬁSFﬁ8efF 8C APR&grTHe Tirst mixe

combination of slots to a single flow.

78. The method of claim 77 further comprising:

communicating based on the assignment.

79. The method of claim 77 wherein the first mixed-type
combination of slots includes at least one slot assigned for
four frames, and at least one pair of slots assigned for two or

four frames.

80. The method of claim 79 wherein the first mixed-type
slot combination is a first mixed TTI (transmit time interval)

TBF (temporary block flow).

81. The method of any one of claim 77, 79, 80 further

comprising:

receiving an allocation using the assigned first

mixed TTI TBF;
communicating in accordance with the allocation.

82. The method of claim 81 wherein the first mixed TTI
TBF is:
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TBF is: a three slot mxed TTI uplink TBF enpl oyi ng
three consecutive uplink slots such that there is an
wOoI0bb/1isexk in the first and second uplink sl oPGI/anezhog/000174
BTTI block in the third uplink slot; 89. The nmethod of
claim 88 further conprising: receiving uplink
al l ocation using nodified ex@%nded dynam c al | ocati on.
90. The nmethod of claim81 wherein the first m xed TTI
TBF is:aathive slot mixed TIT @9wmhknkBtBEnﬁm99@hgng three
fLY S doynl L n t S
o e B Be RO AL RS TYT6T AR0S6EbRS Tpl | Ak 6l ors  dne R0 thixd
dowRIThkbk o6k, i suthethht r dhand i@uatBTﬂpl|hksstotsanamﬂtatime
BTTI _block in the fifth uplink slot. 91. The nethod_of
1nter&?h99@l@akth@rtE%n£%¥§FnaOW?éb%kah@tup??ﬁkan RTTI block

in @h%ogéEbHH ﬁﬁanghﬂPQI&b@glgﬁkegﬁsgsdynan1c al | ocati on.
92. The net one of clains 77 to 91 further

83. COﬁprS%H% n¥? b?g gp EnglmF§§I%%%P§§Ke£ assogLatgd, oq 71
control annel) to carry signalling |n ormation in
TBFrespect of a mxed TTlI TBF. 93. The nethod of one of
claims 77 to 92 further conprising :transmtting
and/ or éeﬁﬁk¥énglbﬂDmE&éHbTDEk@thlanSWBFiempﬂoyMEgethree

I1<j, using a slot-pair slota and slotb assigned_t
conggrpy i ¥A Iprberlahdy aSyfbt EhasstoRea £8 @arB§T5 block in
theBEIksglgﬁg ségo &oaéwﬁ??n§|919t§re aabreeated-knithehe third
first ranes I rst of a basic 20ms

dowhﬂmekualbtblock then RLC block with BSNi is
transnitted/received as a RTTI bl ock on
84. The method of claim 81 wherein the first mixed TTI

TBF is:

a five slot mixed TTI downlink TBF employing five
consecutive downlink slots, such that there is BTTI block in
the first downlink slot, an RTTI block in the second and third
downlink slots, and an RTTI block in the fourth and fifth

downlink slots;

85. The method of claim 81 wherein the first mixed TTI
TBF is:

a three slot mixed TTI uplink TBF employing three
consecutive uplink slots such that there is an RTTI block in
the first and third uplink slots and a BTTI block in the second

uplink slot.
86. The method of claim 85 further comprising:

receiving uplink allocation using modified dynamic
allocation to allocate all the slots of the mixed TTI uplink
TBF.

87. The method of claim 85 further comprising:
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slot-pair slota and slotb and RLC block with BSNj is

transmtted/received in BTTI npde on slot; if slota
wansbmsh are allocated in the | ast two TDVA PCEHAOBS009/000174

(next 10ms) of a basic 20ns tinme unit block, then: if

both slota and slotb are < slotc then the RLC bl ock

with BSNi is transmitted/teeéived as an RTTlI bl ock on

slot-pair slota and slotb and RLC block with BSN | is

transnitéedivengiupﬁihh BIIbcabdenon8$hgtdeQESedthetended

oroRBG L8 M B, OSN {5 Legnam tgdl ccelusg (R.B1TLea or

uplthansaktted/ received as an RTTI bl ock on sIot pair
slota and slotbh. 94. The nethod of any one of clains

g. /7 1o 9§hEUﬁEQEBdCQEPEH§hH98EeﬁﬁéYEEH URbi BKrst mixed TTT
al l ocation using at |east one of: dynam c allocation;

TBFnmodi:fi ed dynam c al | ocati on; ext ended dynam c
al l ocation; nodified extended dynam c al |l ocati on;
fl exi bl e theesl eloal hogatli 0GI 9plimkheTHREt hoglokiagythree

one of clains 77 to 94 the s | e message co iLns.at .
conpggytivEnUPhINEafi aﬁstﬁthtﬁb gsgbaﬁﬁeh? E&ﬁ# Byock in
theT¥Hr¥@Fa§§SEGBHEHtumehﬁaERQBsoﬁn§|QtéﬁflcgﬂkangnBIEb third

ck(s); indication of slot(s) carrying RTTI

uplbh@cﬁggy, an indication of uplink allocation nmechani sm
if it is an uplink assignnent. 96. The method any one
89.0of cl ai Mbke7Metbo850wheleiin Bécéivihgrt hemasssgnoent
conprises receiving at | east one of: packet Downlink
Assi gnnebtefresaageptankaihiinganixaedusThgTBEdassegnaenended

i nformati on; packet Uplink Assignnent nessage
dynggihtaphil AG2H-RBd TTI

90. The method of claim 81 wherein the first mixed TTI

TBF is:

a five slot mixed TTI uplink TBF employing five
consecutive downlink slots, such that there is an RTTI block in
the first and second uplink slots, an RTTI block in the third
and fourth uplink slots, and a BTTI block in the fifth uplink
slot.

91. The method of claim 90 further comprising:

receiving uplink allocation using modified extended

dynamic allocation.

Q2. The method of one of claims 77 to 91 further

comprising:

using an RTTI PACCH (packet associated control
channel) to carry signalling information in respect of a mixed

TTI TBE.

93. The method of one of claims 77 to 92 further

comprising:
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TBF assignnent information; and Packet Ti nesl ot
Reconfi gure nessage containing mxed TTI TBF
wa@s®pgonsent i nformation. 97. A user equi pment PCT/CA2009/000174
conprising: a receive nodule, a determ nation nodul e
and a transm ssion nodul e; the receive nodul e
configured to receive a nessafe-indicating an
assignment of a mixed TTlI TBF;, the determ nation
nDduIe torhegutednyoadddodertheimesgageot 8Lebépnkrewith
a53|gnnent .t he recelveﬁggdu e_an

BSNEy Sneds SEPOR Hbdal BoFB0eryERGCaHALbr S0P aRs it PAGEPassianed

to @@Q@&dancaqutBlaakabh@catsQat@fageggﬁb&eeoszrI§Fa BTTI
assi gnnment. 98. The user equi pnment of claim 97

blogkeérein: the mixed TTI TBF assignnment assigns a m xed
type conbination of slots that includes at |east one
sl ot assifgaédtiomnfloaiofbanes, aahdcateHeast tbrefpask two

confl LR, TRRLNSTIGS (b AATES 980 TTBIUSE e

RLCC@beRaWE@H Bsnaif isst rahxedtTEh/cbEansBut aki BBRTTI block on
intetvalﬁ TBF (tenporary block flo 100. The user
slogquppieRtosh andi mMOPPwABFeRRC PhECKetéileBRNdil &Sis

| ek ve cations usin
tra%%%&%@%ﬁ??eE8158g L% B?@T“mgethé?nggek 9

e assli gnnent eterm ne eré is any cont ent

address?? EQOEQthEES?ngtOr hgi%ésgiégég?tgﬁe last two TDMA

assi gnnment was a he ‘user
fraegui pareat obme) abm 97bwberebimtheimexadiTTb1dBE,i Shea:
three slot mxed TTlI downlink TBF enpl oying three

consecutirvpodawsl bRk shat s16eApPkairsi Rgsaotir shensesendrc
and third downlink slot, such that there is a BTTI

blockasiiEt BaNsi £S5t FreNFRt&Fval yeBParRdi ASt Ae RITSt block on
sloqgﬂgh&nglgkgtananngEbRgIB Qhechlock with BSN j is

transmitted/received in BTTI mode on slotc;

else the RLC block with BSN i is transmitted/received
in BTTI mode on slotc and the RLC block with BSN j is
transmitted/received as an RTTI block on slot-pair slota and

slotb.

94 . The method of any one of claims 77 to 93 further

comprising receiving uplink allocation using at least one of:
dynamic allocation;
modified dynamic allocation;
extended dynamic allocation;
modified extended dynamic allocation;
flexible timeslot allocation.

95. The method of any one of claims 77 to 94 the single

message contains at least:

an indication that the assignment is a mixed TTI TBF

assignment;
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in the second and third downlink slots. 102. The user

equi pnent of claim97 wherein the mxed TTlI TBF is: a
wa booesowsBdt m xed TTI downl i nk TBF enpl oyi ng tPCEEA2009/000174
consecutive downlink slots, such that there is an RTTI
block in the first and second downlink slots, a BTTI
bl ock in the third downlink 8 0of. 103. The user
equi pment of claim 97 wherein the first mxed TTlI TBF
is: a fiveispbioni REMSTTF (HowhARF AK1TBFBERPI By PR (Fi ve
consecutive downlink slots, such that there is BTTI
bl ock i Aintheatipst o8odhbElR) starryangRETT Ibbdekki(f) t he
second and third downlink slots, and an RTTI block in
t he fourthiaddcitfivoh débwnbilnkkskolscat®4n Mhehasepm if it is
.e%¥LRgent of claim97 further configured to use an
BY T PACCR! PP4ERet associated control channel) to
carry signalling information in respect of a m xed TTI
96.TBF. ~ 105NeTREL08er 2BYuPPReRt 62¢Tai m/ 9%Owher BRRTERB

reclB$58geGANLALASALnE a8Lp2DsEBALEREE OANLNAE §BSst one of:
assignnent 1s a mxed TTlI TBF assignnent; indication
of sl ot reying: BIT - ) .. ~Lodj.cat. -
s|ot(s)g§§5§§iEé“ﬂ#%ﬁlbbégk8%§§$§18%%g%?% Egg?a9ﬁlng mixed
TTIeqBFpaest gofheakaimO¥maheépein the assi gnment conpri ses
at | east one of: packet Downlink Assignnment nessage
cont ai npagkBtxeg1 Tk ABFigaskegonmeBtshgbtorpBAtboning mixed TTI
Packet Ti nesl ot Reconfigure nmessage contai ni ng m xed
TBFT®pPSTBRMG8Si §RAERTSFAPBF naPfon. 107. A conputer
readabl e medi um having instructions stored thereon. _
t hat wheacegéeclitegsdéataRgsepféquirpnBaesapRscrPuEépiphag mixed

TTlgﬁgﬁnggﬁﬁeﬂﬁghttQn%é?ﬁHEﬁohhe method of any one of

an

97. A user equipment comprising:

a receive module, a determination module and a

transmission module;

the receive module configured to receive a message

indicating an assignment of a mixed TTI TBF;

the determination module configured to decode the

message to determine the assignment;

the receive module and/or the transmission module
receiving and/or transmitting in accordance with an allocation

of the mixed TTI TBF assignment.
98. The user equipment of claim 97 wherein:

the mixed TTI TBF assignment assigns a mixed type
combination of slots that includes at least one slot assigned
for four frames, and at least one pair of slots assigned for

two or four frames.

99. The user equipment of claim 97 wherein the mixed-type
slot combination 1s a first mixed TTI (transmit time interval)

TBF (temporary block flow).
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77 to 96. 108. A network access equi pnment conpri sing:
a receive nodule, a selection nodule and a

W0 e@namisssi on nodul e; the sel ection nodul e conPCTYaAZ®9/000174
to assign a mxed TTlI TBF assignnent for a UE and to
instruct the transm ssion nodule to signal the m xed
TTI TBF assignnent to the tE/Othe receive nodul e and
transm ssion nodul e configured to receive and/ or

. 100t ransm Thasusgraagaipboeati of ofaihedW wedrdTh: TBF

assignnment. 109. The network access equi pnent of claim
108 wheteenratxede ThbdIBE aAsstgnfriegtiradstgnedcaiferdownlink
m xed-type conbi natjon of slots that includes at | east

comgHBlspbtORgsighRd For fontIPFahbs, Jaha At Fe¥REtBAE there is

anyPBbht0ht ShQlis.888h9P8dhOr ykWO.Q8 foubofiares. 140: The
network access equi pnent of claim 109 wherein the

asshgredntypesshotocanbilnati bhei §Ea first m xed TTI
(transmt time interval) TBF (tenporary block flow) .
101111. Thehaetworkequtpssnequipokatimop/cihemel08tivhenekad TTI
the transm ssion nodule is configured to transmt
ué?ng an allocation by: transmtting content using the
assignnment, the content conprising_an identifier of a
recei vef @hr?ﬁesééht@h¥e§ugﬁltﬁavn%ﬁgkr@@glSppépyl“g three

conggghﬁgbebﬁo%ﬁ§lﬁgcgi¥ S Héhﬂglghﬁgaﬁsfggg€ntsecond and third

containin entl ler indicatés an all ocation of
dowhhenassﬂgnneauChllﬁatThbenetmerk EEEésébeqmcanﬁnSmﬁt time

oG Ty 1Bt L oL e, TTLTOF 3o KRR oncc

in €@BseeUbhMeadawnhipk gbahsigenprbskng a first, second
and third downlink slot, such that there is a BTTI

102(basic thangakt Egﬁﬁpmeh€f8§|klghﬁcb7lwhEBelhlEﬁE mixed TTI
downl i nk sl ot an RTTI | ock
TBF is:

a three slot mixed TTI downlink TBF employing three
consecutive downlink slots, such that there is an RTTI block in
the first and second downlink slots, a BTTI block in the third

downlink slot.

103. The user equipment of claim 97 wherein the first

mixed TTI TBF is:

a five slot mixed TTI downlink TBF employing five
consecutive downlink slots, such that there is BTTI block in
the first downlink slot, an RTTI block in the second and third
downlink slots, and an RTTI block in the fourth and fifth

downlink slots.

104. The user equipment of claim 97 further configured to
use an RTTI PACCH (packet associated control channel) to carry

signalling information in respect of a mixed TTI TBF.

105. The user equipment of claim 97 wherein the message

contains at least:
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in the second and third downlink slots. 113. The
networ k access equi pnment of claim 108 wherein the
wo poostioassxed TTlI TBF is: a three slot m xed TTPCT/CA2009/000174
downl i nk TBF enpl oyi ng three consecutive downli nk
slots, such that there is an RTTI block in the first
and second downlink slots,~a’BTTI block in the third
downlink slot. 114. The network access equi pnment of
clain11@@ whetreipichetfiat stheai xedidmMheMBFLfsa mifkedeTTI TBF
xed TTlI downlink TBF enploying five consecutive

assa%ﬂﬂ?? k slots, such that there is BTTI block in the
first downlink, slot, a R bl ock.in the second and
thita aovmeenisroet Saflal Reory iRl r sRa oale,,
and fifth downlink slots 115. The network access
eqU|pneh@db$aE+%Pn?ﬁo%lﬂhé?él%aééihnﬂ1§%EITﬁiO?Eﬁshas
at | east one RRTI block in which two slots are

106assi gneBhoveser wodf iRt apll ataiwal{ Wher8TT| theogksignment

ch. o 0 s_assigned over four franmes. 116.
Comﬁﬁlggéta%rgg%§%eé%éeqﬁlpnent of claim 108 further

f d t ket
cont 1 ol PERERRe 5 e bR By CPGHant PRG FhrS: nak g pg mixed

TTII €8pests Ofndeit XedrdhhadBbn; 117. The network access
equi pnent of claim 108 wherein the single assignnment

nessageP&@Eé@'@§m§§l&§a§écoﬁﬁlgﬂgéCﬁéé9§géh@&n%ﬁ@nlng mixed
assignnment is a mxed TTlI TBF assi gnment i ndi cation

TTIoFBE| es¢synwant yingoBIatidhock (s); i ndi cation of
slot(s) carrying RTTI block (s). 118. The network
107access Bqueppenerofegfiabhe 108dcanf hguied iospeutoiﬂns stored

assi g t by sendin | east one of et . Downl i pk
the R 3h RNt v cER NERR P Bg R Rea HPPSRE. atSr AN, the
usekNEQEIBLERD; to execute the method of any one of claims
77 to 96.

108. A network access equipment comprising:

a receive module, a selection module and a

transmission module;

the selection module configured to assign a mixed TTI
TBF assignment for a UE and to instruct the transmission module

to signal the mixed TTI TBF assignment to the UE;

the receive module and transmission module configured
to receive and/or transmit using an allocation of the mixed TTI

TBF assignment.

109. The network access equipment of claim 108 wherein
mixed TTI TBF assignment assigned a first mixed-type
combination of slots that includes at least one slot assigned
for four frames, and at least one pair of slots assigned for

two or four frames.
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Packet Ti nmesl ot Reconfigure nessage contai ning m xed
TTI TBF assignnent information. 119. A conputer
w0 e@dawises medi um havi ng i nstructions stored theCBEOA2009/000174
t hat when executed on network access equi pnent,
instruct the network access equi pnent to execute the
met hod of any one of clains 48 to 75.

110. The network access equipment of claim 109 wherein the
mixed-type slot combination is a first mixed TTI (transmit time

interval) TBF (temporary block flow).

111. The network access eqguipment of claim 108 wherein the
transmission module is configured to transmit using an

allocation by:

transmitting content using the assignment, the
content comprising an identifier of a receiver of the content
such that the receipt of content by the receiver using the
assignment containing the identifier indicates an allocation of

the assignment.

112. The network access equipment of claim 108 wherein the

first mixed TTI TBF is:

a three slot mixed TTI downlink TBF employing three
consecutive downlink slots comprising a first, second and third
downlink slot, such that there is a BTTI (basic transmit time
interval) block in the first downlink slot, and an RTTI block

in the second and third downlink slots.

113. The network access equipment of claim 108 wherein the

first mixed TTI TBF is:

a three slot mixed TTI downlink TBF employing three
consecutive downlink slots, such that there is an RTTI block in
the first and second downlink slots, a BTTI block in the third

downlink slot.

114. The network access equipment of claim 108 wherein the

first mixed TTI TBF is:

a five slot mixed TTI downlink TBF employing five
consecutive downlink slots, such that there is BTTI block in
the first downlink slot, an RTTI block in the second and third
downlink slots, and an RTTI block in the fourth and fifth

downlink slots.

SUBSTITUTE SHEET (RULE 26)



10

15

20

WO 2009/100533 PCT/CA2009/000174

- 73 -

115. The network access equipment of claim 108 wherein
each mixed TTI TBF has at least one RRTI block in which two
slots are assigned over two frames and at least one BTTI block

in which one slot is assigned over four frames.

11e6. The network access equipment of claim 108 further
configured to use an RTTI PACCH (packet associated control
channel) to carry signalling information in respect of a mixed

TTI TBF.

117. The network access equipment of claim 108 wherein the

single assignment message contains at least:

an indication that the assignment is a mixed TTI TBF

assignment;
indication of slot(s) carrying BTTI block(s);
indication of slot(s) carrying RTTI block(s).

118. The network access equipment of claim 108 configured

to perform assignment by sending at least one of:

packet Downlink Assignment message containing mixed

TTI TBF assignment information;

Packet Timeslot Reconfigure message containing mixed

TTI TBEF assignment information.

119. A computer readable medium having instructions stored
thereon that when executed on network access equipment,
instruct the network access equipment to execute the method of

any one of claims 48 to 75.
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