WD 2009/ 100533PCT/ CA2009/ 000174 - 1 - SYSTEMS AND METHODS FOR ASSI GNVENT
AND ALLOCATI ON OF M XED- TYPE COWVBI NATI ONS OF SLOTS Field The
application relates to systenms and nmethods for 5 conmuni cati on between

net wor ks a ui prent using tinme division nultipl ground
Sone mjre|SH%H%§P@E nnunications systens enpl oy a tinePgébﬂg$%ﬁﬁﬁ¥

mul tipl exi-ng schenme. The transmi ssion tinme 10 available for each of one or
nore frequencies is divided into slots.:By way of exanple, in GSM each
frequency is divided into eight slots collectively referred to as a frane,
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In this description, allocatiaoveefierson® dhelaatsual reception/transm ssion

of data on specific slots. An allocation will necessarily be a subset or

all of theiavail abl e assignnent. Miltiple UEs can have the sanme or
over |l appi ng 20 assignnents, and allocation will be used to avoid
collisions. A partixhﬁ appat bacadh ore oftexd abs sywstahs and mardods series of
frames is typicall eated over a period of tine, This is re%erred to as
a TBF (Ct efPBrar y=olt otk PRy ‘?‘Fn‘éwﬁ“é% 4% YGRT dFRRERTOHal  S&hfi £9™°an upl i nk

TBF rel at gsvt 9itplauik 125 cassizgnment / al | ocati on and a downlink TBF rel ates
to downlink assignnment/allocation. The sl ot nunbering for the uplink is
of fset freackfeostdt nunbering for the downlink such that a downlink sl ot
and an uplink slot wth the same nunber can be assigned and all ocated on
bot h the downli nk &nﬁm{merupbhaktéﬁbaumﬂumﬂCatequbréygxéﬂﬁadﬂ@lbg necei ve and
transmt at the same tine, For a giv user nent qé? t.he sane
physi cal tif8 g?Y&S%ﬂﬂ1"g§té§gFéh% Wﬁ’ aﬁﬁg LS ™ fiFSt he upl i nk
or 10 available for each of one or more frequencies is divided into

slots. By way of example, in GSM each [reguency 1is divided

into eight slots collectively referred to as a frame, and these

slots repeat in time.

In this description, assignment refers to signalling

15 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

20 assignments, and allocation will be used to avoid collisions.
A particular allccaticon cf 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

25 assignment/allocation and a downliink TBF relates teo downlink
assignment/allocation. The slot numbering for the uplink is
offset from Lhe slobt numbering for the downlink such that a
downlink slet and an uplink slot with the same number can be
assigned and allocated on both the downlink and the uplink

30 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



WO 2009/ 100533PCT/ CA2009/ 000174 - 2 - the downlink, but not both. However,
due to the offset nunbering schene described above, slots having the sane
sl ot nunber can be assigned and all ocated on both the uplink and downl i nk.

Multiple U Lven area share these tinme slots ¢h UE has
data, it mﬁﬁ?hﬂ%gg% on an uplink allocation nechanlsnlégg% 6%§?a in the

uplink direction. The network will also send data in the downlink direction
on these slots to nultiple nobiles. For2exanple, in a first frame slot 10 O
may contain data for a first UE, while in a next frame, the sane slot may
contain daka fernarsgeend b 1Stce acskobrj sdge ver yhemalfsét me unit, a

| ot be al | ocated t UE | tipl t f
xampl 6, BB BasiEnt: ARSn (o AP e oF 121 B Ie CORsPele B1oa sl ot

al | ocat ed,QM8Er 15:f Qi sGengesstine dinamasedFon wxanple, ubrane dosl ot 1,
frame 2 slot 1, frame 3 slot 1 and frame 4 slot 1 make up a BTTI block. In
sone i npl érBAtatfons, a frame is approximately 5 ms in duration, such that
a BTTlI block will s an over four franmes, or a 20 ns |nterval BTTlI TBF is

a TBF which uses B tBPéékgESZHAﬁ‘ﬁF?P”(ﬁ%ﬁﬁc%QFﬁ%éﬂ§ﬁFt Frestiter val )

bl ock usegythe,sanedy arenstrystayr e d ntinodusedeaboven, bygtian RTTI bl ock
consists of a pair of slots dur”gg a first frane, and a pair of slots

during thelhesetfeamedgensthatenth RER 161 bek %W#V”%ﬁ%ﬁeﬁ§é?ntmd“??anes or
a 10 ms interyal.,An RIEL IBRqi$a@ TBF 23 wbishiMses [RETLoR! ogkenesthe

transm ssion interval for an RTTlI bl ock conpared to a BTTI bl ock is reduced
by hal f. Béeaaseo otulitielgalebhles estialc FRORPIRT T TBES 'é&nT6ATY BEPtused in

assi gnenis uher &, LNer eiacs @Qreyeﬂmn‘@%r ohiUpl ik $1e0kS rREm@N @ven nunber
of downlink sfots. For exanple, RTTI TBFsS can be 30 used in 2+2, 4+2, and

2+4 nul ti ssivet spaf r@mfcoaifréﬂgn%‘lm f{dzagede6And et UE SHHCE 2sEbet cﬂa’baaou lity),
where the P{Q%I{l%?{leah&ﬁg 'Qdéﬁﬁ.l beash&éa@eséltg;ngenksowgl udi ng

first assign receive slots and a second assignnent of mtransnit
slots. \WDu200874005383RCTACA2009/€001 74 r- cgample, a BTTI (Basic

Transmit Time Interval) block consists of a slot allocated over
15 four consecutive frames. For example, frame 1 slot 1, frame 2
slot 1, frame 3 slot 1 and frame 4 slot 1 make up & BTTI blcck.
In some implementations, a frame is approximately 5> ms in
duration, such that a BTTI block will span over four frames, or

a 20 ms interval. A BTTI TBF is a TBF which uses BTTI blocks.

20 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

2% which uses RTTI blocks. The transmission interval for an RTTT
block compared to a BITI 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 sleots. For example, RTTI TBFs can be

20 used in 242, 4+2, and 2t4 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.



RTTI bl ocks are always assigned in pairs of slots. Thus, a 2+2 assi gnnment
represents a first assignnment of a pair of slots for reception, and a
second assignnment of a pair of slots for transm ssion. A 4+2 assignnent
represents a first assignment 5 of two pairs of slots for receptlon and a
second assﬁﬂ%ﬂ@% one pair of slots for transni ssi off & T/CA2009/000174
Specifically, there may be multiple classes of user equi pnent that each
acconmodat e a specific maxi num nunber _of downlink or receive slots, a
speci fic maxi mum nunber of uplink 10 or transmt slots, a mninumtinme gap

bet ween 1 eeeiving-and; L %ﬁ%gxfstggglg@ém i@ PaRirBUBLt 18 gap dekweans o
transmtting and receivVving particul ar set of 45 classes is defined in

3GPP TS 4530026, THARFERTB. 2| hl BppldEHtIrews tt hat 2 vt d YesePte febm
usi ng RTT'reééFifg S, ér{ae amyetcbnalgg £aRabid idey 20hacersai n HE My ti - sl ot

cl asses cannot be exploited fully due to the pairing requirenent. In a
specific éxan‘pméssraoru ads 112 ©Essuppott s epnraeniant of 1 fdurassdgaingat

I : ] I h
timesl gt s, ca IBxL UL ofr 1QUE ! £8RSILLe 4] TSl Obs, aSUEK Adals difemaHm oF t he

t ot al tlneslots cannot e ‘five. However, e aval | abl e
RTTI nul t p=sl ptiasst gnimemt Soronkynsies 2kd .pai r of a55|gnnents will
accommpdate the constraints of the class 12 UE. This neans that the user
equi pnent has an adﬂkﬂﬁdh@blﬂeeetb%m@ﬂmnféﬁSﬁWﬂtspb@ chpayid iafy ushat it is

ot abl e Lg, yjLee phenn ETILnds. o |0 0o 25 GEPEral LERTS. Jfor the

specific C |n| ions referre F's'situation exists where
desired ndnbetiok ¢xamsnnmesb@bssanm/@maihbxﬁe@xnmdnmunﬂ&n:@ﬁ nedénke slots
is an . dd nu greater . tha %gﬁpbeko three Thi s Ilgltatlon

F

can be ad&%eg¥%88%§té%§§ﬁﬁlﬁgméﬁ Ttlrﬁe §FO°the" UE For % RE upl i nk
and/ or therdﬂmmitﬂkngJﬁmhdemamphEmumhEMﬂ%ZRQrb%t@eeapeiﬂﬂém%ﬁuﬁhgaaﬁhasS 12
UE coul d be inplenented wi.th i.r of aSSI

Conbi nat | GF G THAT BTTIPATEE HE8F ghitert” (17 a6 a0t oD e EPE
2009/ 100533PC3 /[ ©A2009/ Q0 2Abeuphi nk respectlvely. Mul tiple TBFs may be

appropriate when the UE is supporting nultiple PDP (packet data protocol)
contexts that have T fdmerlenttQoSs (guat ivoulef beerficefran wiiner REEIVI ce

par amet.er However setti up_and nagi I tip TBFs. 5 .c guses an
PR oade THELT ohdf I MRE i udr SRR L a Stias pbE P e R e on both
t he netmohkaaaést&mndﬁi bEhiesips ol tiéd oful sy icn@ppropkeateimhren a singl e
appllcatlon for exanpl

TP, P) needs to beneflt r RTTI and _al so at
the same tf ﬁ%@%@tto‘%kﬁﬂéchfgé f ot it i §98F505%d§§]ﬁ%%?qﬁfstﬁe UE in
the 10 |i mekingncasesouwleseicched above€liots, a maximum of four transmit

timeslots, such that the sum of the teotal timeslots allocated

20 cannot exceed five. However, of the available RTTTI multi-sloct
assignments, only the 242 pair of assignments will accommodate
the ceonstraints of the class 12 UE. This means that the user
equipment has an additional recelive or transmit slect capability
that it 1s not able to utilize when in RTTI mode. In more

25 general terms, for the specific class definitions referred to
above, this situation exists where desired number of transmit

slaots and/or the desired number of receive slots 1s an odd

number that is greater than or equal to three.

This limitation can be addressed by assigning
30 multiple TBFs to the UE for the uplink and/or the downlink.
For example, the 3+2 or 243 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



Sunmmary According to one broad aspect, the disclosure provides
a nethod in network access equi pnent conprising: in respect of downlink
time division nmultiple access conmuni cation 15 using slots, transmtting a

single asskgﬂgﬁgﬁgggssage cont ai ni ng an assi gnnment of 9cgk£§%w&%ﬁ@d'type
0 S

conbi natio to a single flow According to anot her
broad aspect, the disclosure provides a nethod in user equi pnent (UE)
conprising: in respect 20 of downlink-t4me division nultiple access
conmuni cation using slots, receiving an assignnent in a single assignnent
message thpli@sSigieckibblst mixedilypeseonbinatd aippafopsliets tigera $iengl e
flow According to anaqther Eroap aspect , khe i scl osure ﬁg Qrogi es a user
equi pment YEohpri TG 149 Blef | ePa5*gbt B AR ST mbdulREhd a
transm ssigR: A e fifhechecgbye(dmdulg eonttguied ta veaekveeaviressage

i ndi cating an assignnment of a mixed TTlI TBF for downlink Eonnunications;
the det er R AaEF 67 Srod HCE=¥BRT FYurel 119 GBE BRI HE 9rd¥dadB to' 30° det er mi ne

the assj gppBsLs 4:he deceikve; A0S 11868l YbAg, based-@muitthe Buxgsd-d Wt TBF
assignnment. WO 2009/ 100533PCT/ CA20091000174 . According to
anot her bEbBhd B&Hette heolhskrdSifieFrotidesha Het wdik SaéBesst ¥yuinent

conpri si ng, . g+ §cLime nRdyl €, s?mffé eGhi168. podu ! e andsarbh ansmb ssiore nodul e;
t he sel ection nodule configured to aSS|gg a mxed TTI TBF 5 assignnment for
a LI E andneed$ nis? rasete e TrPANST s sivsh afslub e e sidgifal- ‘RenNfESed-TTI TBF

assi gnment,, 905@%ﬁ%§€u@ﬁ?mﬁ§gflyﬁﬂﬂQ%%%%i@@gyt5@n§ﬂjQﬁiQH ppdul e configured
to receive and/or transmt using an allocation of the mxed TTI TBF
assi gientimiting cases described above.

Summary

According to one broad aspect, the disclosure
provides a method in network access equipment comprising: in
respect of downlink time division multiple access communication

15 using slots, transmitting a single assignment message
containing an assignment of a first mixed-type combination of

slots to a single flow.

According to another brecad aspect, the disclosure
provides a method in user equipment (UE} comprising: in respect
2¢ of downlink time division multiple access communicablcn using
slots, receiving an assignment in a single assignment message
that assigns a first mixed-type combination of slots to a

single flow.

According teo another broad aspect, the disclosure
25 provides a user equipment comprising: a receive module, a
determination module and a Lransmission module; the receive
module configured to receive a message indicating an assignment
of a mixed TT1 TRBF for downlink communicaticons; the
determination module configured tec decode the message to
30 determine the assignment; the receive module receiving basad on

the mixed TTI TBF assignment.



Accordi ng to another broad aspect, the disclosure 10 provides a nethod in
networ k access equi pnment conprising: in respect of tinme division nmultiple
access comuni cation using slots, transmtting a single assignnent nessage
contai ning an assignment of a first m xed-type conbination of slots to a
singl e fl oWO3¥XdWdHdi ng t o anot her broad aspect, the BTGB ovi des a
met hod conprising: using an RTTI PACCH (packet associated control channel)
to carry signalling information in respgct of a mixed TTI TBF. According to
anot her broad aspect, the disclosure 20 provides a method conpri sing:

transnitting/receigﬁéﬁééqyﬁiggg ngggérv%éggdB%M§S%$rjBﬁ%gﬁféég{gur%Sing a

slot-pair slota an igned to carry an a slotc
assi gned tmrovadey a BITHModH eckesif eghbpmerdndcgicotibiage al towstwd in the

first two T fr first 1 a i ) i it 25 block, then
RLC bIockI%iF%eBS ngg%ég %%hgﬁ%@?éd?é%c%?%%H%géggﬁﬁ%Tﬁg%#%%kt%ﬁaslot-pair
sl ot a and sslletliandndiQ dlckt iwiutrhdBSN §sdigyrt reangmietit @dL r'egei ved in BTTI

node o slo%; %fes o%gkan E§tg}btgr§ glh&ga%gf E@a%gei|95tntW911%W% frames
(next TOmE)" 3P E°Bast ¢ sonk e Canf bl 'ack, “Ther® PR Bot A SISt and sl otb
are 30 < glighelt bra the=RIC blieck ansidiniBSN itd Shier aAsnth¢ ecdéaeice ved as an

RTTI block on. slot-pair slota and slotb and RLC block with BSN j is
Cransm t{ QEPLAEer U THBITE FBAB°0N 5| et BISE Fhe’ PEC BT GRICART h BSN |

i's transmddse@dhnecesveg dm Blibtkcammds oW RZ0GAIKEAI0T3IPET 1 GAZHOHRO@174 on
slotc and the RLC block with BSN | is transmtted/received as an RTTI bl ock

on slot-pair slota afatsdigid.co another brodACGpEicAy tbe afdddiershieoad
aspect, the disclosure provides a nEthod ofEPenfornlng upl j nk al l.ocation
-%Q rovides a method in network access equipment Comprising: in
conprisi ng’
respect of time division multiple access communication using
slots, transmitting a single assignment message containing an

assignment of a first mixed-fype combination of slofts to a

single flow,

15 According to another broad aspect, the disclosure
provides a method comprising: using an RTTI PACCH (packet
associated control channel) to carry signalling information in

respect of a mixed TTI TBF.

According to another broad aspect, the disclosure

20 provides a method comprising: transmitting/receiving two RLC
blocks with BSNs 1, j where i<j, using a slot-pair slota and
sloth assigned fto carry an RTTI block and a slotc assigned to
carry a BTTI block; if slcota and slotb are allocated in the
first two TDMA frames (first 10ms) of a basic 20ms time unit

25 block, then RLC block with BSN 1 is transmitted/received as a
RTTI block on slect-palir slota and slothk and RLC bklock with BSN
j is transmitted/received in BTTI mode on slot; if slotz and
slotbh are allocated in the last two TDMA frames (nexf 10ms) of
a basic 2Z0ms time unit block, then: if both slota and sloth are

30 < slotc then the RLC bleck with BSN i is transmitted/received
as an RTTI block on slot-pair slota and slotb and RLC block
with B3N j is transmitted/rcceived in BTTI mode on slotc; else

the RLC block with BSN i1 is transmitted/received in BTTI mode



5 transmtting/receiving 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 franes, and a USF on one or nore downlink slots having
correspondi ng assigned uplink BTTlI block(s) to all ocat | ock on
bot h sIots“ﬁ%mW%@&'ﬁ correspondi ng uplink tineslot paifbﬁgA@%%bPP#st t wo
TDVA franes (i.e. TDVA franes one and two of the follow ng basic radio

bl ock period(s)) and a BTTI block on each uplink slot assigned in BTTI node
for which the correspondi ng dowlink slot containing a USF, on all four

TDMA frangs of . ihefokhawkng h.hasiienr adiio; bl ock periiedta)rétaered he four
frames follow ng the four frames containing the USE);

transnittirpgir G ViPAGTYE USFS bt e 's§¢6h8 319t GF-5a pair of downlink slots
corresponding with an assigned uplink RTTI block, the USF sent over four
downl i nk franes, af@cardSEd oft cHE W nBracdod®Ri Tk <6t §1RaVPRY 20

cor 1 espondi pg; assioned unl b plo BIrblockbs)nk 0z aldaabe apmITiibyock on
both slots of the corresponding uplink timeslot-pair in the next_two TDVA
frames 5(i teanTDNK frameset htee ard T ear the fhest oiiBwicdg®bBa1E $adi o bl ock

peri od(s) ) and: &, BIH. bl &ach, uplink,shot; assi apednknz BT nmode for
whi ch theé%nggﬁ? ;%s%gr?dic%g%%\?\%l I g% sl (%t cgnt ailned a %SF? on all four TDVA
frames of bLhekf ol eoWisty sbasi cveadicoibidoekl peki BEE)s ( iang. 2t Hel f gurods ames

follow ng the four franes i ning t LalfansmittLR9(L ecel vi ng USFs
on the first™and cgsoewcn&ﬁg%sﬁgggég%ﬂal ai({&?ég%op\}m%i%k slltgts col?r espondi ng
with an assrgnetocipid)nko301RIFatdlocRTITENE LUSKE sertotdy e ot6uef dovml i nk

frames,. and a USE on one.or re li.n 0} 5. having (¢or regRopdl

assi gnéd GBFFRRP “gm“é’é%?‘s‘;@ %esgjlociw{g éatlié ghf{“??st i t%;aog ﬁonfl%éorg% sl ots
of the coraesponolimng rapleisnknti amslote pdi thenfohkoinstoaswe TOMOfranes in
t he next basic radjo, bl ock _peri a, WO 20091100533P 0174
second RTPHOBKOREKE Wi %dghagﬁo? s}gﬁ la?ﬂeocécoPPe%%‘%}lﬁpﬁgl%%plsﬂé%?%%ﬁ%?- pai r
on the next twor TENA focamesi(hrames:-drireagoandnd oduynliimk s@éofol | owi ng basic

radi o bl ock period, and one BTT| ploc ach upli slot .assigned in BTTI
mode for WRPEATEHE 5° éjc‘?‘rpr’eé’Boﬁﬁjr n’go%o%ﬂ%ngréﬁn%‘? %%onlﬁ]z% e 1§w , on four

TDVA frames sk theid ol pgrbast€) radica hhackoperfothe(s fellwwihgnttide four
frames following the four franmes containi ng t he USF%/‘3 . SEAccor di ng
to anot herf SBFoABRASH&A L athéndi S0F d&Ur'e provPaest B Hettisd VoFIp@dr For mi ng
uplink al | QCahEOB=EHWIFISItNGE a pair of downlink slots corresponding

with an assigned uplink RTTI block, the USEF sent over four
downlink frames, and a USF on one or more downlink slots having

20 corresponding assigned 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 pericd{s)) and a BTTI block on
each uplink slot assigned in BTTI mode for which the

25 corresponding downlink slot contained a USE, 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
pair of downlink slots corresponding with an assigned uplink

30 RTTI block, the USF sent over four downlink frames, and a USE
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



10 transmtting/receiving 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 franes to allocate resources in the first two TDVA franes of
the follow ng basic radio block period(s) on the corres ondin% upl i nk

sl ot-pair 20PY18TP| bl ock transmi ssion and all assig éﬁ“ﬁﬁﬂ]ﬁwﬂ§1ot-pairs
wi th higher nunbered tinmeslots than the corresponding uplink slot-pair for
RTTI block transm ssion, and to allocate resources on all assigned uplink
slots for BTTI block transm ssion with higher tineslot nunbers than any

siot of the canrespending. 20 Wptink sLotspally cbtapspbidd iohiaGelving a USE
on the second slot of a pair o ownl i nk slots corresponding with an
assi gned uplieskoRTT4 i blackhet hextUSEvo SERA damelodf rdownl inlesf raes to

al l ocate resources,_jin n fr S .1 he | ow asic
radi o bl odi pér FBdt S %%ﬁfﬁg%gog?%ﬁgo%%&ﬁbkﬁggﬁppg%ﬁ6§16%%%§?¥4%%FQRTT

bl ock tramsmicksbonearid glllindssilghedssipdnark g1 GrTpaicpde widh wiighertherunber ed
timeslqts than the correspanding-uplink sl|ot-paif.for_ RT I
transn&%sF8ﬁr§ﬁao?%l%ﬁIé%xﬁ%%n#egéﬁgc%%n%ﬁ%%ﬁq aaE?ane%“u%#P%k sfots for
BTTI bl oclertzim@Bs bt sshonf o lidwihgghesiti mesiotolnukbersithan any vsltdtin30 of

t he correspondin link sl.qt-pair, According tq.an r broad
aspect , tﬁ@edﬁngogg?%F?Nﬁ%ﬁiﬁgéng hBE Wot k- dFE888 & ﬁ%%ﬁ%nqgggﬁﬁgﬁgﬁhg: a
recei ve nodul e, a selectij.on quule gnd a tr nsnis%ioghggguléﬁoglyg WO
20091100533PCT/ CA20097 4 *SeFBRITh ot & SE6hTT glired 1074851 'gn a mi xed
TTI TBF assicgnaest afestiod)orapd rforinnsg rustirtheltinans ibs stoip:nadulge to

signal. the m xed TTlI TBF assignnent _to t . th i dul d
Cr e e oGl S Eed BolPECtt Ve ardior 8P aner Al g an

al l ocati ocitine Biéﬁ%iéBE;éE@Enaiﬁhg@ﬂEmFan assigned uplAgE@THNg to
anot her broad aspect, the disclosure provides nethog i n_user_ equi pnent
(UE) conphil$icig: tifR PREpEett GFefi ABUEI Y& ol mireMEPe “Actbs¥ A muni cat i on
using sl ot&sJu@eeLViAg N ASSHIRWBNTONA Brid)ls assi goNeAlidpISage that 10
assigns the first m xed-type conbi pnation of slots to a 5|nPIe flow.
radic block perida({s) on the corresponding uplink sIot-pair for
15 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 rescurces on
all assigned uplink slots for BTTI block transmission with
higher timeslot numbers than any slot of the corresponding
20 uplink slot-pair; transmitting/receiving a USF on the second
slot of a pair of downlink slcts 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
fecllowing basic radio block period{s) on the corresponding
25 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 kblock transmission and
to allocate resources on all assigned uplink slects for BTTI

bleck transmission with higher timeslot numbers than any slot

30 of the corresponding uplink slot-pairc.

According tc another broad aspect, the disclesure
provides a network access equipment comprising: a recelve

module, a selection module and a transmission medule; the



Accordi ng to another broad aspect, the disclosure provides a user equipnent
conprising: a receive nodule, a determ nation nodule and a transm ssion
nodul e; the receive 15 nodule configured to receive a nmessage indicating an

assi gnnment _of i xed TTI TBF; the determ nation nodul nfigured to
decode the“ﬁﬁ?@%@ké 0 determ ne the assignnent; the reggﬁgéhﬁgﬁﬂ e and/ or

the transm ssion nodul e receiving and/or transmtting in accordance with an
al l ocation of the mxed TTlI 20 TBF assigmrent. According to
anot her broad aspect, the disclosure provides a network access equi pnent
conpri si ngeiact e6imeidmedubeasigusel eot izen iondul @iand =1t maFsm ssi on nodul e;

the selection nodule configured to assign a mxed TTl, TBF 25 gssi gnnent for
a UE and E85LARTFRct Thé CFankii 521 B1F gt E0Fo" SPRHHAISTIRE RPRRUC T TBF

assi gnnents:(Qat hen g dhe Theceby ea st nandot tRaSH ssiten raedul-e confi gured
to receive and/or transmt using an allocation of the m xed TTl TBF
assi gnmenfodel feRN@nGAIHE AESOPr BT U 1@ LdFURBE ef R orfFitidE 389 @hdabl e

medi a havicng,cRiput & Execut abke: i Astyuaticons xst ored tdrer-genghREnexecuting,
or coordinating the execution of one or nore of the nethods summari zed

above, or detailed iﬁﬂdﬁ&ingw£bZgggbiggiﬁ%B@Té§£QQQQHQQDlﬁ%cﬂo@ureBrief

Description of the Draw ngs _ Enbodi nents of the disclosure wll
now be de$ErFBEES wk tHE et EnEEet T HE™PFacHEY EPEN iy S n LRhi gReech

Figure 1 ig a0nbl hpstdald o0t 8 calddld A cprtwerk: BoRGead BAoES, an
enbodi ment of the disclosure; . _ Figure 2 is an illustration of a
cell in areerliuing Fetafsrienacesr 8y YiedERr erbodMRDHE T6IS3AE EN&EI osure;

10 assigns the first mixed-type combination of slots to a single

flow.

According to another broad aspect, the disclosure
provides a user eguipment comprising: a recelve module, a
determination module and a transmission module; the receive

15 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

20 TBF assignment.

According to another broad aspect, the disclosure
provides 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

25 assignment for & 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 allccation of the mixed TTI TBF assignment.

Other embodiments provide one or more computer
30 readable media having computer executable instructions stored
thereon for executing, or cooerdinating the exscution of one or

more of the methods summarized above, or detailed below.



Figures 3 to 12 illustrate exanples of mxed TTlI (MITI) TBFs; 10Fi gure 13
is a flowhart of a nethod of slot assignnment for MITI TBFs;

Figure 14 is a diagramof a w rel ess conmunications systen1inc|uding a
nobi | e devi ce_operable for some of the various enbodi nent
dlsclosurefNQ§%/EWF? 15 is a block diagram of a nobile 3@0??@”@$H?bble for
sone of the various enbodi nents of the disclosure; Figure 16 is
a diagram of a software environnment that may be inplenented on a nobile
devi ce operable for sone of the various enbodi nents of the disclosure;

20Fi gure kiii.$ 8BsEXEMPI A Y-rI@REr BlaPik I:(fx_pse conputer according to one
enbodi nent of the present disclosure; Figure 18 is an exenplary di agram of

nodul es in the UE gEmpodiments of thEl @@ dkdres waniexenpbarde dirageam of
nodul es in the 25 network access equi pnent; Figure 20 is a

flomchartV@ﬁhafﬁﬁﬁﬁ@6“¥dﬁ>é%@céFFBﬁh%? FeA s 48cH¥88°Ryui prent: and Fi gure

21 is a flowhart of a nethod for execution by a UE.
Figure ! is an illustration of a cellular network

5 according to an embodiment of the disclosure;

Figure 2 is an i1llusitration of a cell in a cellular

network according to an embediment of the disclosure;

Figures 3 to 12 illustrate examples of mixed TTI

(MTTI) TBFs;

10 Figure 13 is a flowchart of a method of slot

assignment for MTTI TBFs:

Figure 14 is a diagram cof a wireless communications
system inciuding a mobile device operable for some cof the

varicus embodiments of the disclosure;

15 Figure 15 is a block diagram of & mobile device

operable for some of the various embodiments of the disclosure;

Figure 16 is a diagram of a software envircnment that
may ke implemented on a mobile device cperable for scome of the

various embodiments of the disclosure;

20 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

25 netwerk access equipment;

Figure 20 is & flowchart of a method for execution by

network access equipment; and

Figure 21 is a flowchart of a method for execution by

a UE.

30 Detailed Description of the Embodiments



30 Detail ed Description of the Enbodi nents WD 2009/ 100533PCT/ CA2009/ 000174
- 10 - . . It should be understood at the outset that although
illustrative inplenentations of one or nore enbodi nents of the present

di scl osur e&%@?ﬁg’ggﬁded bel ow, the disclosed systens aPQf/@BN{J?%/JBEﬂS may be

i npl enent e any nunber of 5 techni ques, whether curren own or in
exi stence. The disclosure should in no way be limted to the illustrative

i npl ement ati ons, draw ngs, and techni-qués-illustrated bel ow, including the
exenpl ary designs and inplenentations illustrated and descri bed herein, but

may be nodified w thi rrbbedassependirskdchetappendedes] ainat alonguat h their
full scope_of equivalents. _ Figure 1 illustrates, an exer | ary
cel lul ar ﬁé@%ﬁ?%a%@ﬁad@@&?ﬂ?ﬂbaTH”HhcghBSgiﬁﬁn?oﬁ?‘? & 4S8 gsﬁréFqghe

cel lular g%%\@zﬁﬂf A00- 1mRY: reng L uder & ipladr aki by, of heelis: 11024 3022em4023,

1024, 1025, 1026, 1027, 1028, 1029, 10210, 10211, 10232, 10233, and 15
10214 ( coRP8¢eT vedihadst Eppelst URISTEEINSE 16279 Ay ¥ afént to persons of

ordinarsy skihhikfed herarthereachroft thareehl s:102 4epresents aneoverage area
for providing céllular services of
disclosure should in no way be limited to the illustrative
implementations, drawings, and techniques illustrated below,
including the exemplary designs and implementations illustrated
and described herein, but may be modified within the scope of

10 the appended claims along with their full scope of equivalents.

Figure 1 illustrates an exemplary cellular network 100
according to an embodiment of the disclosure. The celliular
network 100 may include a plurality of cells 1024, 102, 1025,
1024, 1025, 1025, 1025, 1024, 1024, 10245, 1021y, 1023, 102;3, and

15 102, (ccllectively referred to as cells 102). As is apparent to
persons of ordinary skill in the art, each of the cells 102
represents a coverage area for providing cellular services of
the cellular network 100 through communication from a network
access eguipment {for example but not limited to a BSS (base

20 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. In
addition, while a particular number of the cells 102 are

25 depicted, persons of ordirary 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 mere UEs 10 may be present in each of the cells
102. Although only cone UE 10 is depicted and is shown in only
30 one cell 102;s;, it will be apparent to cne 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 traditiconal base



the cellular network 100 through comruni cation froma network access

equi pnent (for exanple but not limted to a BSS (base 20 station system or
eNB). While the cells 102 are depicted as having non-overl appi ng coverage
ar eas, persons of ordinary skill in the art wll recognlze that one or nore
of the cel MO 2¥8S19% have partially overlapping cover ad& i eHW48 Hcent
cells. In addition, while a particular nunber of the cells 102 are 25

depi cted, persons of ordinary skill inijgthe art will recognize that a | arger
or smaller nunber of the cells 102 may be included in the cellular network
100. station. OO0 ; 806 dJES 10 - RBY - bes Preg@phehfs €BCHQfviiBeacel |'s

102. Al though only one UE 10 is depicted and is shown in only 30 one cel
10212, itraie lekapparesr the dke of SkiIIUIST (REPEPETEhat™ & plural ity of

UEs 10 may.b c&&&&%tatwngafféh@frkt heygeld sthel%twérlaesa@éslg %@%ﬁeﬁgu' pment
20 in each of the cells 102 perforns functions simlar to those of

tradi ti onal basd:owADCR09911 00533RCTL-CA2Z009N00D 2 saeirshood Hatal s, the
net wor k aﬁ&@é&f%&@@ﬂ&ﬁeco &{towoq@dabéa&&éﬂtnﬁnbggw% the UE$110 and

ot her conponents 1 n muni cat 1 ons net wor k. e the network access
equi pnment 12@ i A simmad)ntgntmlcéﬂlo mGQIQlS@tbGSM@l‘Sénbelfmrid@r steddd lehat 5

net wor k accfrdwg%& p@%ngv¥§%‘ g%%epe%sﬁﬁé J.8ach ﬁgFgr%%éﬁgﬂf%s%géa

central con Dé present 1 n the cel net wor K

over see sofrehid ﬁMEcmﬂﬂeIE@s data transmi ssions within the cells 102
Figure 2 depicts a nore detailed view of the cell 10 10212. The network
access equipnent 2iigmreel | dd@R2H> maWOpﬁoﬂ@m&ﬁkﬂﬁnwdﬁWCafithﬁ\ﬂqika

trans Lecelven 22..andlor pLheropell knawngaulpgegton | ar
eqU|pg@ ﬁ%ﬁht g% present the (¥hé? L&l T 2. 2 pl uta ps of
are presenbmmmmiduiﬂmalhlaOQJﬁkanamlmmght2be aruaaaagerla9xrﬂﬁdﬁdﬁeptberls 102.
In the well known equipment. Similar equipment might be present in the

other cells 102, A plurality of UEs 10 are present in the cell

102,,;, as might be the case in the cther cells 102. In the

15 present disclosure, the cellular systems or cells 102 are
described as engaged in certain activities, such as transmitting
signals; however, as will be readily apparent to one skilled in

the art, these activities would in fact be conducted by

components comprising the cells.

20 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 tc the
network access equipment 20 are referred to as uplink
transmissions. The UE may include any device that may

25 communicate using the cellular network 100. For example, the UE
may include devices such as a cellular telephone, a laptcp
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.

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

In an MTTI TBF, one or more pairs of slots carry respective



15 present disclosure, the cellular systens or cells 102 are described as
engaged in certain activities, such as transmtting signals; however, as
will be readily apparent to one skilled in the art, these activities would

in fact be q9ﬂ§ﬁ§$§g by conponents conprising the cell§?gg8%@w £ cel |

the transm os] fomthe network access equi pnent 20 10 are
referred to as downlink transm ssions, and the transm ssions fromthe UEs
10 to the network access equi prment 20 ape_referred to as uplink

transm ssions. The UE may include any device that may 25 comunicate using

the cell Uk%‘f “ﬁfé’@@ oH0Q. FOr £ exAD| @ndt Bee Ukr MRY-d nalede deyigesi sdich as a
cel lul ar tel ephone, a | aptop conputer a navigation system or any ot her

devi ces kpowhot o-lpdr sors 0Pt of dihAMF SRl B PALYhesaity BRAL RBYSEDMuNI cat e
using the SSLF' ]E_A@E fetar k 60- @&Aéysﬁaﬂmlﬂ LMD oFBR 1bs REPMbaed t hat

is a single assigned with a single TBF assignnent nessage, that

conbi nes abetiebst Wre dRVTE Lok oekdAdn hat upéd’k- one BTTI bl ock. In an MITI
TBF, one or nore pairs of slots carry respective

20091160533PCT/ CA2009 10061 Fgbodiment sRTEN bﬁéeq%mwferoftm MFahesEF and one or

l. I . €. f
mor € E:gg%gc§u8é§ A égsﬁggﬁ%§£ %#?}t%bgilggk &91”1Qﬂ¥%09 tﬂepéb&alfﬁgry

BTTI over ,tour aSS|gnnent and al l ocation may be
used for theydown itikisamdser &heiugd iaskeiobhansohe rerdsodione s, U@#ﬂﬂk

assi gnnent _qf,_an_ MITI TBF |nclude n i gnpent  for the upljnk,only, or

for the d8ﬂﬁ(oﬁkacﬁﬁco Sfﬁggm%%séﬁsngégrst assi gnnent %is nmade ?or the

upl i nk andben afs@&&ndea&sbgpﬂ?@I T redé choenthie dBwnlupdkpkaaddone or both

of th%se %%Qn??n@mggsigﬁae%%SIQQQEﬁgé;néE%%sggligksf%%Ltrical. All of
the detailed examples presented below assume this type of

assignment.

In some empodiments, an assignment of an MITI TBF is
part of a single assignment message that includes an assignment
15 for the uplink and the downlink. Again, the uplink and

downlink assignments are 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
20 signaled to the user equipment. The user equipment that
receives the MTTI TBF assignment information will know
precisely the number of and lccation of timeslots assigned to

sach block type.

The following is a specific example of MTTI TBF
25 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

30 or more of:

an indication that the assignment is & mizxed TTI TBF

assignment;



10 downl i nk assignnents are not necessarily symetrical. Al of - the
det ai |l ed exanpl es presented bel ow assune this type of assignnent.
In some enbodi ments, an assignnent of an MITI TBF is part of a single

assi gnnment nessagﬁ t hat i ncludes an assignnent 15 for the gﬁlink and the
downl i nk. AP upl i nk and downl i nk assignnents ar&ot" e®essarily

symmetrical. Downlink and Uplink Assignnment New MITI TBFs are defined, and
when such a TBF is assigned to a giveniUE,. MITI TBF assignnent information
is 20 signaled to the user equipnment. The user equi pnent that receives the

MITI TBF assi gnnment; jnformati g W L (know . preglsabyr the,nunber of and
| ocation of tinmeslots assigned to each block type. The following is a

speci fic exanpl e of; MiTl,IBE 2% assi ghmentr Ahber gati omddats)can be used to
specify any of the MTI TBF assignnents described in detail below. A

downl i nk MITI TBF assi t identifies which downlink slots will use BTTi
configuration and which downlink slots will use RTTlI configuration. For

exanpl e the Lnhoraptd Qiy i ghtch Pet udeone 3¢ ar aBRheiof lasMBnment
2009/ 100533PCT/ CA2009/ 000174 - 13 - indication of slot(s) carrying BTTI

bl ock(s) IAdEeati dFe afr3igeds) ncAPPSitigt BFTI bl ock(s) frequency
Uplink assignment is more complicated, and includes
information that specifies the manner of performing uplink

allocation. The informaticn might include one or more of:

an indication that the assignment is a mixed TTI TBF

10 assignment;
indication of slot{s) carrying BTTI block{s)
indication of slot{s) carrying RTTI block(s)

cne or more parameters in respect of uplink

allocaticn
15 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

20 provided below), and/or include specific details for a
particular uplink allocation approach, such as USPF locations.
In some embodiments, the uplink allcocation mechanism is
dictated unigquely by the assignment such that it is not
necessary to signal this. More details of a specific example

25 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.
Each UE will receive signals from the network on the assigned

30 downlink slots and determine whether there is any content



More details of a specific exanple of a downlink assignment 5 message are
provided in Appendix A. Uplink assignment is nmore conplicated, and includes
information that specifies the manner of perform ng uplink allocation. The

i nformatiogn. M ) chude one or nore of: ) fhdj-gat i on
"o o0dsh" . . hod/bheH
that the a SI&%QE%% is a mxed TTI TBF 10 assi gnnent; Fﬁchat?on of slot(s)

carrying BTTlI block(s) indication of slot(s) carrying RTTlI block(s) one or
nore paraneters in respect of uplink-ahkoeation 15frequency where the
fields are the sane as for the downlink assignnment except for the inclusion
of one or sABFEsPa aNEtiess kN wesaecinfefrsuphianktabioqatitdenlFhi slomy for

exanpl e indicate the type of uplink allocatjon to be perforned (detailed
exanpl es Eérﬁr%b%Qﬁﬁf%HZF8m§Lea %7or}ﬁﬁcﬁu88b§%%ti %é“%51§?|gﬁ o%féfs

particul apsyphhak @ l0cat nap apps vaGhtsueb ase USE'id acativens:irime some
enbodi nents, the uplink allocation mechanismis dictated uniquely by the
assi gnmentjpsugh Ahadcdttioins not necessary to signal this. Mre details of a
specific exanple 25 of an uplink assignment nmessage are provided in
Appendisx A, Downl i nik, Aldrecaibedifatt downl hnkoaht beatricamanakhethassignnent,
the network transmts using sone or all of the assigned slgts. ﬁggh UE will

recei ve siPgiafsot rimh e TnBP@Br k° oMY ®assi ghgdconventonal use

BTTI USF mode involves transmission of a BTTI USF on a slot
over four downlink frames as opposed to the conventional use of
an RTTI USF mode which involves transmission of an RTTI USE on

10 two slots over two downlink frames.

A modified BTTTI USF allocation mechanism is provided
which invelves using BTTI USFs to perform alleocation in respect
of MTTI TBFs, Various specific examples of how modified BTTI
USF allocation can be performed are detailed below. In some

15 embodiments, the actual format of the modified BTTI USF is
identical to that of the conventicnal BTTI USF. A respective
USF is included in each of one or more slots over four frames.
However, the information conveysad by the BTTI USF is context
specific, and will depend on whether it is in respect of the

20 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 conventicnal BTTI USF allocation differs from the
above in that it is used to allocate either a BTTI TBF, an RTTI

2% TBF, or a pair of RTTI TBFs, but not a combination of both BTTI
and RTTI TBFs. When an MTTI uplink TBY exists and allocaticn
is performed using a BTTI USF, this is considered a "modified”
BTTI USF apprecach, since it is being used te signal something
other than the conventional allocation (i.e. BTTI uplink TBF

30 only or RTTI uplink TBF only).

1) Dynamic Allocation Approach



30 downlink slots and determ ne whether there is any content WO
20091100533PCT/ CA2009/ 000174 - 14 - addressed to itself, which infers that
those particular slots were allocated to the UE. All, a subset, or none of
the slots assi%ned to a UE may be allocated to the UE in a given frane.
Upl i nk Al | SExYHSBn sone enbodi nents, an all ocation ﬁ@@ﬁ%&?@ﬁﬂ@ﬁht is
based on BTTI USF node is enpl oyed. The conventional use of BTTlI USE node
i nvol ves transm ssion of a BTTI USE on&$ sl ot over four downlink franes as
opposed to the conventional use of an Tl USF node whi ch invol ves

transn ssi on of "an RETI. JSE, 00,10 1310,51,065 .0vet. £ g, daw ik Lrares.

A nodi fied BTTI I'"Scation” mechani'smis provi d I nvol ves using
BTTI USFsetplpeed cranafleocatii on & ¢Q&Mﬁﬂﬂ100ﬁlNﬁimmwBFgﬂlvaﬁﬁegs specific

exanples w nodi fi.ed BTTI f a tail ed
bel ow. ?BAEE @P‘ﬁﬁmﬁpﬁggt%lgf 2 a@?ggi %%r%gpoggtﬁﬁgcﬁi [ ﬁe§§%$$l USF
i's ident|ealahORTﬁBHﬂ@kkLheutonMEHuuﬁnal BTTI USF. A respective USF is

i ncluded in each of one or nore slots over four franmes. However, the
i nfornation conveyethiby thevBiTiotsF s ¢@naéibcspec¢diuplﬂmmdBWﬂEI depend

on whet he is.in res of .the 2 tion, of a, c e naI BITI
only upllﬁ%O?EF *t he awﬁgca |8%O€T cg%®Ln$%%néPphll u%ﬁﬁ%k TBFE or
t he al | ocabivaniot Brru EﬂdtTTb ﬁ&ﬂﬂﬂ@olﬁﬂhdﬁetﬁBE BETﬂewlwmkjﬂmethen Not e

t hat conventional BTTI ? ti qp_tlf ers Qron1£h&aaqS¥e inthat it is
used to aFfoEafR % Vﬁb#p BTP % F, ‘an Vo5t of ‘a pair of RTTI TBFs,
but not aceembipatdiony efplhakhsBITI hmotH%TEIamTEBESmbWeam afhd\AE'BMnﬂlﬁ)hknk TBF
exi sts and allocation is Eerforned usin ST USF, this i.s i dered a

*nodi fi%d® 1 BFTPOUSH M 68&hV>Ei nck i1° RY"GREH 15 GgRAT Somet hi ng
ot her thagohheneosventironal, akl egaté@m (in ehiBRTEhaptdfike sSEBMABGgonl y or
RTTI upllnk TBF only).
uplink slotf "can be an uplink slot having an uplink slot number
that. is the same or different from the downlink slot number of
the slot containing the BTTI USF. In this case, the downlink
15 slot “corresponds” with the uplink slot in the sense that it

has been designated to carry the USF for uplink allocation.

Using conventional DA, to allocate an uplink RTTI
block, a BTTI USF {(uplink status flag) 1s transmitted in one or
both of two downlink slots that correspond with a pair of

20 uplink slots assigned to an uplink RTTI plock. 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 bkeing allocated may have different uplink
slot numbers than the downlink slct numbkers of the slot (s}

25 carrying the BTTI USE({s}.

More specifically, the four allocations possible with

conventional DA are:

a) USF on a downlink slot assigned toc a downlink
BTTIL block sent over four downlink frames: the UE will transmit
A0 a BTTI block on the slot of the corresponding uplink timeslot

in four TDMA frames;



1) Dynam c All ocation Approach WO 2009/ 100533PCT/ CA2009/ 000174 - 15 -

A first exanple of uplink allocation that can be enployed is referred to as
conventional dynam c allocation (DA). Conventional allows for uplink

al l ocation_of BITTl_block or an RTTI bl ock, but not bot '
conventiongﬁ“ﬁgymb%?alIocate an uplink BTTlI block, in ECH§§%$Qﬁ'T%|ot,

BTTI USF (uplink status flag) in a downlink BTTlI slot is used to allocate a
BTTlI block in the correspondi ng uplinkigslot. Wth conventional DA, the
correspondi ng uplink slot has the sane nunber as the downlink 10 sl ot
cont ai ni ng the USFy,l nygene, estodiivent s1o08 yard gnti robrcasveninonalotBA may
be enpl oyed in which the correspondi ng uElinkrslot can be an %ﬁlinﬁ sl ot
havi ng ancelFssHensligy nukRbetn taiat 9t HBL §afeR o dilfrér et Yo 19E

downl i nk slot AUTber.Af:Lherslols camnbabni gt her BER: tUSK. rtnz thiscicase, the
downlink 15 slot "corresponds” with the uplink slot in the sense that it

has been desheffatsddioctalry T ISPIESRIUPPTHKS dI6EaPFoRair 0 the
Usi ng %On¥§€§{cng ﬂ@ﬁ%.%?aﬁééogﬁkﬁ Pk -k RTHe RleckwoasBTdhe USF (upl i nk

status flag) I1s transmtted in one or both of two downlink slots that

corr espondobi¢hiray paist cofa@oo upldakk pelréed (asski gned to an uplink RTTI bl ock.
The downlink slots "correspond” with the uplink slots in the sense that

t hey have been desiggnat68 ¢o e rapaohe BSELfof fdaidk cal Feeatidh. The two-

uplink sl el | | [ r L UPlHrAde sh gt huphernssit han
t he domnl?%étgl%ﬁgﬁ%ﬁgggghggw?ﬁiEﬁf%%fg R%% %ég?ying the BTTI USF(s).
More speckéntabvar fidue Hownlahk oommiesns LhasEE by el Wiltanedavedt i dhal DA are:

a) USE .on downl i sl SSi i Tl bl er four
downl 8k Praees! t%ie%hUé%\ntgl g%?tggegrﬁto?rQSQBHQUl@KJpﬁEBk RiREK1SEMta oY
in the next two TDMA frames (i.e. TDMA frames three and four of

the folleowing basic radic block period{s)};

d) USF on the first and second slot of a pair of
downlink slots correspending with an assigned uplink RTTI
15 block, the USF sent over four downlink frames: the UE will
transmit a first RTTI block on both slocts of the corresponding
uplink timeslot-pair on the first two TDMA frames in the next
basic radic block period and a second RTTI block on both slots
of the corresponding uplink timeslot-pair con the next two TDMA
20 frames (frames three and four) in the follcowing basic radio

block period.
2) Modified Dynamic Allccation

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

using modified dynamic allocation:

a) USF on the first slot of a pair cof downlink slots
corresponding with an assigned uplink RTTI block, the USE sent
over four downlink frames, and a USF on one or meore downlink

30 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



30 a BTTI block on the slot of the corresponding uplink tinmeslot in four
TDMVA franes; WD 20091100533PCT/ CA2009/ 000174 - 16 - b) USF on
the first slot of a pair of downlink slots correspondi ng mﬁth an assigned
uplink RTTI t he USE sent over four downlink framnes:

bl oc
transnit aﬁ‘h**’Kwﬁgck on both slots of the correspondﬂ%ﬂ“ﬁﬁﬁpwwﬂﬂ

tinmeslot-pair inthe 5 first two TDVA franes (i.e. TDVA franes one and two
of the follow ng basic radi o block periqd(s)); c) USE on the
second sl ot of a pair of downlink slots corresponding with an assigned

upl i nk RTTI; Bl O'ftsmtﬁ&n%é%Eo%%ngnavawof@prtﬁéo%lmelﬁ hgapRsic theWE Wil |
transmt an RTTI 10 bl ock on both slots of the correSpondi ng uplink

ti mesl ot - paiceki et hed Xt ango aTBVAL fpherds Q11 C8ChTPRA k¥ ahEs (AFEE@1EAd f our
of the fo'%Qﬁ@@g ?%%C%gfﬂthChlgﬁg ESEféEHG%ma downlink sif) USE on the

first and secon t a pair of downlink sl ots corresponding with an
aSS|gned aphﬁnknFHGWaﬂﬁﬁbl@@kalﬂh§OWBBH§@hﬁ3@W@ﬁ ﬁéuthﬁoghﬂﬂn%nﬁranes t he

UE wills transmt,a;f '%a{ffg@}n%? f Tégmél}eslf%% 9%&%@ EONI£ARgNdLRY

upl i nk tlneslot- pai r rst ranes 1 n the next basic radio
bl ock perﬁ@draﬂdaaesenmnduﬁmﬁg bheckSon: both sl ots of the corresponding
uplink timeslot-pair on the next two TDVA 20 frames (franmes three and four)
in the follomjng baisl ¢ rHdice hockeperd odoR2) tMadpki-edo DydrarmilcinM | ocat i on

Wih modified YRl o, aldaeat)ien. oL he D anpieacndgsct | bedk abave bsr
modi fied t0 cover Cat'i'on 0 pecitically, the
foIIomnngs@hkoanroﬁsumnﬁmpdsskbfeamssngﬂnbdiﬂEEUOdynaﬂ1@raMhEnatlon
a) USEan Q% t% st slot qLﬁa glr gf d fgllggg §E% &ﬁr §QQQQing wth an
assi gned AR % oék "the“USE oV er ur ~downti nk franmes, and a
USE on oneleckrese doswild mhll transmlt an RTTI blcck on both slots of
the corresponding uplink timeslot-pair in the next two TDMA
frames (i.e. TDMA frames three and four of the fcllowing basic
radio block period(s)) and a BTTI block on each uplink slot
15 assigned in BTTI mode for which the corresponding downlink slot
contained a USF, on all four TDMA Zrames of the feolleowing basic
radio block period{s) (i.e. the four frames following the four

frames containing the USE);

c} USF on the first and second slots of a pair of
20 downlink sleots corresponding with an assigned uplink RTTI
block, the USF sent over four downlink frames, and a USEF 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
2% 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
30 corresponding downlink slot contained a USF, on four TDMA
frames of the following basic radic block period (i.e. within

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

3) Extended Dynamic Allocation



30 slots having correspondi ng assi gned uplink BTTI block(s): the US w ||
transmt an RTTlI block on both slots of the correspondi ng uplink tinesl ot
pair in the first two TDVA frames WO 2009/ 100533PCT/ CA2009/ 000174 - 17 -

(1.e. TDNA“%{%gﬁﬁg%Qe and two of the follow ng basic rﬁgygAgﬁgﬁéﬁﬂeriod(s))

and a BTTI M- each uplink slot assigned in BTTI ich the
correspondi ng downlink slot containing a USE, on all four TDWVA frames of
the following 5 basic radio block period(s) (i.e. the four frames foll ow ng
the four frames containing the USE); b) USE on the second sl ot

of a pair of downl itk nskehse60fs@spendi-ng=wi &hnam assilgeeadiupl DA )RTTI

bl ock, the USF sent over four downlink frames, and a USE on one re 10
downl i nk §het Eohkriing eePrespobel m 48<i-ghedTtbl Ik BFFH “BFEEKTR) .Sﬁe UE
wll transm gpap (RETELBLeck on both slots of the corresponding uplink
timeslot-pair in the next two TDVA franes (i.e. TDVA franmes three and four

of the follow ng basi ¢giadhor b ogk-ferd10d(sf) a apsi @ BT Howbhosk em-each
uplink slot 15 assigned in BTTI npde for which the corresgonding downl i nk
sl ot cént acnedseOUSEY oA LAl B0f d%F 1 IrOVA W AREsEEf L the ol 156G Rgt b3&G'c radi o

bl ock periQd(s) (i -EuliNgxf QUERE £ AES f20klkove Bg. thes fiourhbr amest coms ai ni ng
the USE); c) USE on the first and second slots of a pair of 20 downli nk

sl ots cor FéBpohditas wi't vhan fasspyhietl iasiicnk2RETI P bt dc K T RE (BEE° et over
four downl ] n&éé&{@&egd%@qiﬁw&o@rbﬂ}e Qf BREe goyml ik shots i baving

correspongfﬁg assign uplink BTTI® block(s): the UE will transmt a first
RTTI bl ocklénabotdnesi otd iok thetcoriespondi hiabpr i HkiRSessérepaPFs on t he

first 25 twe TAVA f5AMRs LA hhe.pextk hagie nadi o, blopk paLked and a
transmission in the first two TDMA frames of the follow basic

radic blcck period;

b} USF on the second slot of a pair of downlink slots
corresponding with an assigned uplink RTTI block, the USF sent
15 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
20 transmission in the first two TEMA frames of the follow basic

radio block periocd;

With conventional extended dynamic allccation, the

follewing applies for an uplink BTTI TBE:

c) for a BTTI uplink TBF¥, a USF in a given downlink
25 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

3¢ 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



second RTTI block on both slots of the corresponding uplink tineslot-pair
on the next two TDVA franmes (franes three and four) in the follow ng basic
radi o bl ock period, and one BTTI block on each uplink slot assigned in BTTI
node for which the 30 correspondi ng downlink slot contained a USE, on four
TDMVA f r amesVOEPPHEYSEol | owi ng basic radio bl ock period (HCTEANPMIR the four
frames following the four franmes containing the USE); 3) Extended Dynam c
Al [ ocation WD 2009/ 100533PCT/ CA2009/ 000174 - 18 - Wth
conventi onal extended dynam c allocation (EDA), the follow ng applies for

an Up|i”kaﬁﬁﬁkalﬁg tﬂétekﬁﬁﬁky%% USks &5&%%&TESQ§GHHQQ@S that include &)

USF on the first slof of & pair of downlink slots 5 corresponding with an
assi gned upl ilgksRTIhe Rk blosd USFagents olred fedr déwal Pk drchmds

al | ocat es fe%%%%ﬁgfgﬁ (i dd o awgs;f%é 'Anks obokbec[ol] QM ngcbasi ¢

radi o bl oclk perio on the correspon uplink sfot-pair RTTI bl ock
transm ssifordlandnal &1 bssitgred apki pkssilote paing wiotlh fhegheéynaminber ed
timesl og:s_a%q th@n t he correspondi ng uplink slot-pair for RTTI bl ock

transmission A the first two TDVA frames of the foll ow basic radi o bl ock

peri od; t he CI%[FSIJJ sl.ot. qf. . i qur%li slots
corresponding with %%b%%gﬁgjngcﬁeugﬁﬁﬁ CLﬁogc ,al?hgﬁlgﬁgslelnt Og\l%er four
downl i nk facamespahfiocatwes it esoascegnend tihklrsed®did bwoc¥DMh4 risiReseaft t.he
foll owi ng basi ¢ radio bl.ock period on_the_correspandin l.i pk,_sl ot-pair
for RTTI Brack P andartation GeieSi rT el ghbobe far G oot Rar el T8 i gher
nunber ed timeslfotsect hah tiee fednpes pgndsnige upldink bdkok- partod or) KAETIEhel ock

ol ock or (g copoRat i Je iy SHBLTEREY Chal oXteRdeq ay RN & 211 0b 4t on, the
fol | owi ng aapplisesghes @ iHM ik tBpItrdBR th higher numbeeddfoimes1IBEE uplink
TBF, a US%Ha% %hgigg?régggH.fH% uplink slot-pair for RTTI block

transmission, and allocates resources on all assigned uplink

sleots for BTTI block transmission with higher timeslot numbers

15 than any slct of the correspending upiink slct-pair;

b) 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 allocates resources in the second two
TDMA frames of the following basic radio block pericd{s) on the

20 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

2% 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
transmissicon refers to PDCH transmission (packet data channel).
In conventional systems, the RTTI PACCH (packet associated
30 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, sigralling that is

consistent with the RTTI PACCH 1s used to carry signalling



25 tineslot neans that the uplink tinmeslot having the sanme nunber as the
given downlink tineslot and all assigned uplink slots with higher tineslot
nunbers than that slot are being allocated for BTTI block transm ssion. 4)

Modi fied E QEgﬁ%QQQ&nndlfled ext ended dynam c aIIocatlg lckﬂﬁwg%hgnded DA

approach a& bove is nodified to cover the allocation o MITI TBF.
Modi fi ed EDA can be used to perform WD 20091100533PCT/ CA2009/ 000174 - 19 -
all ocation in respect of sone uplink-agsignnents that include at |east one
RTTlI bl ock on an assigned pair of slots and at |east one BTTI bl ock on an

assi gned s}t rmaapes fabeak! %mi}h@j fiold awirng aﬂui@cxaltnorma aEeepoessity eadisi ng
nodi fied dynamc 5 allocatio SE on the flrst slot of a

pai r of démﬁ??h&“%*@@glcgﬁ?%époﬁﬁﬁhgqﬁpﬁﬁ aﬁ Sited 1681 Fhk! RFAYCthI ock,

the USF sent sgvererfiourindawsl i ak-dianms 19! L aeat £5- r asouneesxipcihg first two
TDVA franmes of the follow ng basic radi o bl ock period(s) on the 10

correspondThg WpIGthk §hoe- par b GHORTER bPEckPHEhsTHHISSITOR"ant @l | assi gned

upl i nk sl gt;pal £ dMIfef&thbghgf pakber ed ti pest obst dhankpeccorrespondi ng
uplink slot-pair for RTTI block transm ssion, and allocates resources on

al | a55|gmedlﬁ;ﬁdrﬂ@ﬂil@ﬁ§cﬁorn%ﬂqdeﬁﬂa@cRnﬂﬁéﬁgh@%SQQMVWHCPhbﬁPﬁh%rf%qﬂhesIot
nunmbers 19 %Q@nofa% 1 QL 40f 1 ﬂ%{%r{t%ri?nﬁwgkmé% SRR T

b) USE on the secon sIo of a pair of downlink slots correspondlng W th an
assi gned opkrekt RTHr Bhookrethby USE'sentaover dotr idowsbeakifeapsthe

al l ocates_resou ces in At o] TD@?T a ollo g basic
radi o bl o&¥P per%ogt ﬁic B?ﬁ E%O“%%ﬁ?ﬁ%po %é E%f;ﬂicﬁ?@g&pg%rwéQ RTTI
bIocklﬂransghsslnn;andnabheassigned uplink slot-pairs with higher nunbered
timeslots than the corresponding uplink slot-pair for RTTI bl ock
Assignment with an odd slot allocated for downlink transmission

3+2 Assignment Example

Referring to Fidure 3, a first detailed example will
be described. Figure 3 shows a mixed TTI TBF for the downlink
15 +that employs 3 downlink slots and a TBEF for the uplink that
employs 2 uplink slots. This assignment is appropriate for
classes 10,11,12,33 and higher except classes 35 or 40 which
only have one uplink timeslot maximum. In this example, and
the others that follow, time runs in the horizontal direction;
20 the top row 200 represents downlink slot assignments, and the
bottom row 202 represents uplink slot assigmnments. There is a
repeating pattern of 8 slots making up & 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
25 example illustrated, the uplink slot “0” occurs 3 slots after

the downlink slot “07.

The specific assignment shown includes a downlink
BTTI block 210 on slct 1 over all four frames 240,242,244,246
and a downlink RTTI block 212,213 on downlink slots 2 and 3
30 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 siot gap between transmission



transm ssion and allocates resources on all assigned uplink slots for BTTI
bl ock transm ssion with higher tinmeslot nunbers 25 than any slot of the
correspondi ng uplink sl ot-pair. Use of PACCH for mixed TTI TBF signalling

The references to slots in the above for data transmssjion refers to PDCH
transm ssi oFC {P¥LRRY data channel). In conventional systéfe?PRAERITI PACCH
(packet associated 30 control channel) is used to carry signalling

i nformation about an RTTI TBF, using .the sane slots that were assigned for
the particular TBF. In some enbodi nents, signalling that is consistent with

the RTTI RAGOH.Ls,used tc%ng%rcgngugp@tlﬂmm\ﬁ@lzgegé 100533RGT/;CA2099/ 000174

- 20 - |nformat|on about a mxed TTI TBF. This will be referred to as a
modi fi ed RIF CPACEH Therf 6Pratdofaihennodi fi ed RTTI PACCH in sone

enbodi ments is conpletely identical to the existing RTTI PACCH This can be
done in the uplink % PEiCoA “t ARSTIYBIM iFevai FeBL{ onl B Borwifrada

parti cul abrexampl e, the mdtlied BIT) £ACCH-ac! udes,an dpdical gneof which

bl ocks from a set of RLC (radl o |Iink control) bl ocks were received
correctd y raghi nedrlrast [9harThng tan Welfcmrléelsr despecpeverrsi wilidorype of the

R C bl ocks Lo ViSh k). 894 NO ggﬁqu he 19 signal ling J g peeded.
Assi gnnment \(?Mﬁ'?rg an oedﬁ[‘ I'ot “al I oca eh feLl Nkt ransm ssi on §g
Assi gnnentoEgagpherally, a 3+2 (downlink + upllnk assignment 1s

provided employing any three consecutive downlink slots
comprising a first, second and third downlink slot, and

10 employing two uplink slots corresponding with the second and
third consecutive downlink slcots such that there is a BTTI
block in the first downlink slot, an RTTI block in the second
and third downlink slocts, and an RTTI block in the two uplink

slots.

15 The particular set of permutations available for a
given class is limited. For example, if the class requires a
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

20 transmission on slots 1,2 BTTI downlink transmission on slot 3,
focllowed 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
25 example of Figure 3, conventional dynamic allocation can be

emploved 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 directicns.
30 3+3 Assignment - First Example

Referring to Figure 4A, a second detailed example

will be described. Figure 4A shows a mixed TTI TBF



Referring to Figure 3, a first detailed exanple will be described. Figure 3
shows a m xed TTI TBF for the downlink 15 that enploys 3 downlink slots and
a TBF for the uplink that enploys 2 uplink slots. This assignnent is

appropriate, f ses 10, 11, 12,33 and hi gher except QY 40
whi ch only :%@”®he§upllnk tlneslot maxi mum In this eggﬁgﬁﬁﬁw ﬁﬂt e

others that follow, tinme runs in the horizontal direction; 20 the top row
200 represents downlink slot assignmentg, -and t he bot t om row 202 represents
uplink slot assignnents. There is a repeating pattern of 8 slots making up
a frane. E@@bmﬁé&ﬁﬂ%hgased&hﬁ%@nﬁisib%k 242d244m2£éﬂ TMitte maamber i ng of the
slots is offset for the downljnk vs. i nk. Specifi call¥pffor t he 25

exanpl e i PPGSFRAATE % He CHPET AKS KT ot "6 l&céﬁ?ég%P ot APPEPPThE"Hownl i nk

slot "0". for UEs of clabRezspee]fic asSi-gARRNE. Shown spr&:lludes a downl i nk
BTTlI block 210 on slot 1 over all four franmes 240,242, 244, ? and a
downl i nk RIFPCHE UKk DEyn2iacondevinldaikldpst 85T anPeX 36 0@@ the first two

franmes 240,242 nher@ 4 3 aRaupl biki R theblroekt 244s 28:53 vpbi pkosieds 2 and
3 over the first two frames 240,242. This results in a one slot gap between

transn1ssﬁoﬁOWWI}@bdﬁﬁﬂOQSSSPCﬁ?tﬁ%DG@W@@GT#4SlOQI3‘”hﬁ@“?eééﬁ@?%n
consi stent W by, they muldi - ho{sh&m%w ticgs0f 1 L hen GlAsses ruRdEs1ock

consi der at’i on. he specific assi gnnment shown couid also be
shifted oR&6tsk ol QQ)&HQ§SIéf@Hdo¢ DNOCcAtRe, ot hkke bYrFowosE6RBeE0 the 5

right wthoyt,g¢ anaqw% ta%%zpﬁ%aggr Eiaztaes Sesehibedpand Wi thewt ghgﬂawg t he

mul ti-slof ‘capability require is to say, nore generally, a
(downﬂﬂhkU£edpf®nkmva§§ﬂénhéﬁ@k'%ZQHQﬁﬂ deéﬂehbi@y¢¢ﬁﬁ&uﬁ}QFhﬁe@nc@W%ecut|ve

downl i nk $L0% &) COIRIJSING1BALAT S RECAd ARDAL N1 18 dOuRl ik 8oL, and 10

enpl oyi ng 0 upli nk” slot's correspondi ng h the second and t
consecut i veedownt i nklgl okegpapuchty haff thvepeeirseau BTNl ock in the first
downlink slot, an RTTI block in the second and third downlink slots, and an
RTTI block in the tTe weicakisl| atsigri®THe sparti cobld algic bf pbiAtedti ons

avallableo%%rs?ot to the left, or one, two or three slots to the right

15 without changing the principles described and without changing
the multi-slot capability regquired. That is to say a 3+3
{downlink + uplink) assignment is provided employing a first
three consecutive downlink slots out of any four consecutive
downlink slots comprising a first, second, third and fourth

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

25 slots and a BTTI block in the uplink slot corresponding with
the third downlink slot.

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

assignments with odd numbers of uplink slots.
30 343 Assignment - Second Example

Referring to Figure 4B, another detailed 3+3 example
will be described. Figure 4B shows a MTTI TBF accommedating 3

downlink slots and a MTTI TBF accommodating 3 uplink slots.



given class is limted. For exanple, if the class requires a one slot gap
bet ween transm ssion. and reception, then reversing the order of the BTTI
bl ock 210 and the RTTI block 212,213 would not work. This would result in

RTTI downlink 20 transm ssion on slots 1,2 BTTI downlln Tcran%nlsalon on
slot 3, foM{biEY! ﬁ? uplink transm ssion on slots 1 and YoVCARE THEMe woul d
be no gap between the uplink transm ssion and the domnllnk transm ssi on.

In a particular exanple of uplink allogation for the 25 exanple of Figure
3, conventional dynam c allocation can be enployed as detail ed above.

Wth the Qﬁ§§ré§)§ﬂ;rﬁ‘(§§itgﬂ@'eaf)pr§)ré?_ﬁfﬁé- $J¥0 uskob £t Bass &M ghtshave kercarry
different TTlI types (RTTI vs in the opposite directjons. 30 3+3

Assi gnnenexangEl e st Heapreitic a1locat“Fbﬁ@PWPn@”Fbu¢$ﬁd?ékﬁﬂllaksecond

det ai | ed exapphe- W 14> Pedesehi bed. s Fur e 4Anghome & mxed FTk-IBEs WO
2009/ 100533PCT/ CA2009/ 000174 - 22 - accommpdating 3 downlink slots, and a

m xed TTI 2¥BF242ctthvoddyi Agiavubi i nikRE Totd ©CThP 35 ad3i grettrild n&ppr opr i at e

for UEs of,glass 3a %Sd%émt;%hgx)aﬂpg@ twH€rSREGI bk, Al 0caLi @Reshown
i ncludés a downlink RTTI block 220,222 on 5 downlink siots 1 and 2 during

the firstuphbnkyr aesr<24@, 242uphdni @%Mhﬂﬂﬁwk8?17 BBbcknr 2pten 2demdl $nk sl ot
3 on four EsgﬂgSf Qﬂz%ﬂ% gméég- O fhe | %"nETFEhﬁigb%%&%ﬁoHthgg RTTI

bl ock 226/ on slots ocated on th irst two frames 240, 242,
and a BTTHubhogkf22®x0ﬂ4§h6@232b®1&@®n slots 2 and 4 10 used for the RTTI
bl ock 226,230. In this case, slot 1 on the uplink is not included in the
assignnent, as it i dpeicélfateashieomeant sdlcon capadi 41y bof shhétader

eqUipq% one, slo o théTq%f%pe8£f$§e, cQQﬂE@Erggogfo QqLQ %ESQiBHtShifted
one sl'ot o the T , Or “one, ree slotsto tﬁe rléht
without changlng the pr1HC1ples described and without changing
the multi-slot capabkility required. That is to say, 3+3
(downlink + uplink) MTTI assignments are provided employing a
first three consecutive downlink slots out of any four
15 consecutive downlink slots comprising first, second, third and
fourth downlink slots, and employing three uplink slots
correspeonding 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
20 Dblock in the uplink slots corresponding with the seccend and

third downlink slots, and a BTTI bleock in the uplink slot

corresponding with fourth downlink slot.

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

2% assignments with odd numkers of uplink slots.
3+4 Assignment Example

Referring now to Figure 5, & 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
30 four slot RTTI uplink assignment {class 43-45}. The downlink
assignment of PFigure 5 is basically the same as that of Figure
3. Specifically, for the downlink, the allocation includes

BTTI block 252 in slot ¢ cover four frames 240,242,244,246, and



15 wi thout changing the principles described and w thout changing the
multi-slot capability required. That is to say a 3+3 (downlink + uplink)
assignment is provided enploying a first three consecutive downlink slots

out of any‘kgﬂﬁﬂ&%§§ecutlve downl i nk sl ots conprising ﬁcﬁb ﬂmﬁﬁgond

third and f'our downl i nk slots, and enploying three up

corresponding with the second, thlrd and fourth downlink slots such that
there is an RTTI block in the first and4second downlink slots, a BTTlI bl ock
inthe third dowmlink slot, an RTTI block in uplink slots corresponding

wi th the secondland Fayr thédomwnsidrks 25 ssldotscaad avBTEHarelsoek0} 142 he upli nk
sl ot corres ondi n th e third down The detail s of
upl i nk al F8éathon %ﬁﬂ?hgﬁg§§nb?e o1lﬁig§§g§4§ﬁﬁf¥lz e Srovidé OB%|%M/IH

t he secti anddet aihd ng s2sshgnrent so vedih 2add 2aunber s1@fs uplainak sl ots. 30 3+3
Assi gnnent - Second Exanpl e Referring to Figure 4B, another
detail ed 3+3 exanphmhedebmbeed@scwijuﬂh 5Fbguree4£hfﬁunM;ﬁ® MEEIriﬁﬁ%

acconnodating 3 downlink slots_and a TBF acconwod gg u #lnk sl ot s.
WO 2009/ 180533PCT/EAS051666174°5S 23 Tha’ﬁm% Bgs?@%naerﬁﬁ J9BBB Fb‘ﬁ Bte for

UEs of cl agsidR) Ix3ynrear e¥appbeidethenspegihica afiaoatineaeshown incl udes
a downlink BTTI block 223 on downlink slot 1 during the first four franes
240, 242, 25818960 YSARPLAR KRIFP LD Ytk ©2257%211 b7 TRHITITRYS PBESI 2 and 3

during th%lfytéséorﬁﬂﬁsﬁr Mes 240, 242,ndN thhedypkbRksh ther eiirgnhan uplink RTTI
bl ock 227,231 on slots and 3 on the first two franmes 240, 242, and a BTTI

bl ock 2298HNSLBE % i AGOf PAREQY DUD T4 PRAIDHES Lo COFEEFPPRIRRS gnnent
shown Goul,d.al sR- be&- SHL t @dird, fourth and fifth downlink slots such

that there is a BTTI block in the first downlink slot, an RTTI

block in the second and third dewnlink slots, an RTTI block in

uplink slots corresponding with the second and third downliink

slots and an RTTI block in uplink slots corresponding with the
15 fourth and f£ifth downlink slots.

In a particular example of uplink allocation for the
example of Figure 5, the same approach may be used as 1is used
for conventional 2+4 allocaticon, for example, by using the

above described EDA approach.
20  5+2 Assignment Example

Referring now to Figure &, a fourth detailed example
of mixed mode TBF assignment will be described. Figure & shows
an example of a mixed mode TTI TBE using 5 downlink slots, and
an uplink TBF that uses two slots (appropriate for classes 41-

25 45 for example). For the example of Figure &, The downlink
allocation provides a BTTI blicck 280 in slot 0 over frames
240,242,244,246, an RTTI block 282,284 in siots 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 295G, 2922

30 in slots 3 and 4 over frames 240,242.

The example of Figure 6 can be shitted tc the right

by one, two or three slots. That 1s to say a 5+2 (downlink +



10 one slot to the left, or one, two or three slots to the right w thout
changi ng the principles described and wi thout changing the nulti-sl ot
capability required. That is to say, 3+3 (downlink + uplink) MITI
assignnments _are provided enploying a first three consecutive downlink slots

out of any“f(b%?rog" 853 onsecuti ve downlink slots conpri si HSTIHAF@?/POO%ECOHd,

third and fourth downlink slots, and enploying three uplink slots
corresponding with the second, third_-and fourth downlink slots such that
there is a BTTlI block in the first downlink slot, an RTTI block in the

second and.thikd ghownd itk ghot §s REHY 2Q00b9¢Kq 1 b e wapl i nk slots

corresponding with the second and third downlink slots, and a BTTI block in
t he upl i nkRCBE®E s SpaRdnkgs WP Eh FOWRMIUFLEGWAI FhkS'si gtecond, third,  The

details of ypl nk,galdigcat hgunipﬁktﬁﬁot@samlde Q%;E%gﬁ% gube Wpialihxbe1 pr Vi ded
0

bel ow in the section detailing 25 assignnents w t nunbers of uplink

sl ots. 3+40AsePRpiREintd Piahpkee fourth and fREtEr dpvgl How Hlethi §uek 5, a
third getapled. gxaml.e obriixpeompdg, THe 35$L9ngEDL: Wil I be degcribed.

Fi gur e%S gh%\ﬁst}gﬁ exasrerSI eTg‘F a MITI TBF for 3 siots on the downl | nk, and a
30 four shdbcRTTh wpl isskoadsbgAnemtrq cload ia3- 45t s Than dIWH] PAakcassi gnnent
of Figure i | cal . tgfar;[ of _Fi it y, for

t he downl itﬁﬁf?‘%gé{aﬁ%gcﬁtll%gﬁ ?%gﬁ?lu es IS’bFECE’fIggZ&lOnégﬁglt fug(ig\%r four
franes 2401242, 2ddy2A®ndand wD 2009/ k00333 RCF/ CAZODHDOOLT. s124s. RTTI

bl ock 254, 256 in slots 1 and 2 over two franes 240, 242. For the uplink,
there is a first REH @lecki2B8ap6dxdnpls otfsupland 21 larat i@nséoonth®TTI

PhocK ihpehlitol 8 &1 Uiy 3B 1R LA R FhOYE Sah ARRPLRSIA o0 1O

conventional dynamic allocation as described above.
Bllocations with an odd slot allocated for uplink transmission
2+3 Assignment Example

Referring now to Figure 7, a fifth detailed example

15 will be pressnted. Figure 7 shows a downlink RTTI TBF with 2
downlink slects and an uplink mixed mode TBF employing 3 uplink
slots. This allocation is appropriate for classes 11,12,33
and up except for classes 30, 31, 40, and 41 which have a
transmit capability of maximum 2 timeslcts. The specific

20 allocation shown includes a downlink RTTI bleck 300,302 on
downlink slots 1 and 2 during frames 240,242. On the uplink,
there is an uplink RTTI block 304,300 allccated on uplink slots
1 and 2 during frames 240,242 and a BTTI block 308 allocated on
siot 3 during frames 240,242,244, 246. In this case slot-pair 1

25 and 2 carries RTTI blocks in both the uplink and downlink
directions, while slot 3 carries a BTTI block in the uplink
direction only. If an uplink RTTI block (304,308} is also
allocated in frames 244 and 246, then 2 bklocks are transmitted
within a 20ms basic radio block period in the uplink direction

30 wusing a mixed TTI TBF.

The assignment of Figure 7 can be moved to the left

by one slot, or te the right by one, two, three or four slots.



5 by one, two or three slots. That is to say a 3+4 (downlink + uplink)
assignnent is provided enploying a first three consecutive downlink slots
out of any five consecutive downlink slots conprising first, second, third,

fourth and {1 link slots, and enpl oyi ng four uplj ,
correspondﬁﬁgL§%uﬂ$‘h the second, third, fourth and fi??ﬂ%égkﬁﬁﬁﬁﬁ slots

such that there is a BTTlI block in the first downlink slot, an RTTI bl ock
in the second and third downlink slotsgzéan RTTI block in uplink slots
corresponding with the second and third downlink slots and an RTTI bl ock in
upli nk sl @hst cos riespERAiaNG+ ¥ { doddie nlkd +f apl & hk angks 41 drinendowal pnkvsdat S.

In a particul ar, exanpl.e of uplink allocati.on exanpl e_of Figure 5,

t
the sane SPptoOREH My BetusBa I USEE FBWn£§%§e %ﬁﬁh§$2295 AY ocat i on,

for exanpkereby-Msing ke above:descridiedoRPA appd omictkt,2@=bd2d Assi gnnent
Exampl e . Referring now to Figure 6h a fourth dgtailed exanpl e of
ni xed nod&LTBE @& garkeft oWt | 2 HE FEEGYILREd N EF YRt B s KRS San exanpl e of a

m xed npde IFLsJBRUS) NGB deuntink SlRlsnqandd am i iddnTBRkt Bastdises two
slots (appropriate for classes 41- 25 45 for exanple). For the exanple of

Fi gure 6, sthe dowhlihfkccalFo2akTbh Prasik déstae BT sthlock 5286 n slot 0 over

frames 24Q,242, 244,246, an RIFt Hlagk :2821284pi thisl Pt sl caRde2poN@Ind r ames
240, 242 an8 an RTTlI block 286,288 in slots 3 and 4 over franes 240, 242. For

the uplinkithhere §issin 2RUTECBPREIRI0 1225308 F n &bt BITandlacbvet franes
240, 242. the, pelink Jﬁﬁ:%ﬁgggéﬁbﬂﬁmﬁigH&% @hgaﬂhpﬁjﬁﬂhﬁHEQKb§}5@? right by

one, two or ee slots. s to say a 5+2 (downlink +

2009/ 1Q0533PCT/ .W%?/aog%ﬁcal%é ex RNk Ohxedh T ctBE iba Brevigied
enpl oying any five consecutive downlink slots conprising a first, second,
third, foexbhpaadfifidurdownl thk abois degndibapl Bydhgadvex4phniaR sl ots

Correspon%&ggmﬁétghfggﬁgygﬂrng?@Q&ﬁi§§£1u%§%ﬂkiQfl§é£ﬂﬁn§gﬁg be used
to allocate both the RTTI and BTTI blocks in the uplink
direction. For the specific example shown, 1t is assumed that

15 downlink slots 1 and 2 are the downlink slots have been defined
to correspond with uplink slots 1 and 2. Thus, a USF in the
downlink RTTI block 300,302 in one or both of slets 1 and 2 can
be used allocate the RTTI block 304,306 in uplink slots 1 and 2
during the first two frames, the next two frames, or all four

20 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 slects allocated for the uplink.
25 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.

30 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 TBEF is to be allocated. For the specific example shown,



5 that there is a BTTI block in the first dowlink slot, an RTTI block in
the second and third downlink slots, an RTTI block in the fourth and fifth
downlink slots, an RTTI block in uplink slots corresponding with the fourth
and fifth downlink slots. In a particul ar exaqfle of uplink
al | ocat i on OV HESE0 exanpl e of Figure 6, uplink all of&tiCGRYYEN e

achi eved usi ng conventional dynam c allocation as described above.

Al l ocations with an odd slot allocated,foc uplink transm ssion 2+3

Assi gnnment Exanple Referring nowto Figure 7, a fifth detail ed exanple 15

wll be pﬁssggtaesdsué@&.gggggdgm 2 downl iknk BT , TBR i th 2 dawnl i nk sl ots

and an uplink m Xxe BF enploying 3 uplink slots. This allocation is
appr opri aséofortivdtasses defined 360 sk 1psrexdept thorp bl s seet302 8¢ 40, and

41 which have a t 1.t Gapahi | %9%F$Féi m, 2 'm§%! 1 Fhecgpecific 20
aIIocatioﬁggh%@%E%%g%%%bg%aggggn¢$%k ﬁgggb 5%%,3 quﬁkdgmgfink slots 1
and 2 dur bpgifmesres. 240u242a UAFthe Upl idekenltiher BTTE pdplZi2k 2RI Tin bl ock

304, 306 al |l ocated gn | ink slo duri.ng , and a BTTI
ook Soacaf) St ated! 6’%p§’|1823535d%$? #ga‘%?la%sﬂﬁig, i%‘? AL Sk AHAen % ane

sl ot - pai r ble2b Wl ZB0camr Le3iRTT$1ldd 0cksnidn 4bctihibhethupl fidstandedownl i nk
directionsg, while slot arri,es a BTTl Rhl.ock in_the uplink di.rection only.
If an upI%ﬁﬁmfﬁﬂﬂtqﬂ(ﬂﬁg%(gﬁﬁ,gﬁﬁTe?%(§1§§la%P85a Eﬁm?%'fr%%%gglﬁz4sg%g 246,
then 3 bl ackss afe=d ranSmrit addw i Hithea s26ws shasi sumaelt e blupdkinpersiod i n the
uplink direction 30 usi a mxed JT|_TBE. . WD 2009/ 100533RCT/ CA2009/ 000174
- 26 - That *PE¥HEdy ﬁ%ismt’%mfi‘*n‘lﬁﬂ GpFPHRY “HE sT %%e%ta %CSFSFA ded

enpl oyiongua1fhksé14e corsecuti veociovrdd rikk shet aerut fofr ainarihr.eeror

consecutive downlink slots conprising first, .second hird, downlink slots,
and enplO?Pﬁgf?h}eﬁ;%ﬂﬂqtﬁﬁnslathF 1§ needed in s?oté { ané%or 9@ ang
slot 3. When only the BTTI block 228 is being allocated, a USF

flag in downlink slot 3 allocates the uplink BTTI block 228 in
slot 3.

15 In a second example of uplink alleccation for the
example of Figure 4A, the above-described modified extended
dynamic allocation approach can be used for uplink allocation
when the entire TBF is to be allocated. For the specific
example shown, it is assumed that downlink slots 1 and 2 are

20 defined to be the downlink slots that correspond with uplink
slots 2 and 4 for the purpose of BTTI USF transmission for the
RTTI blceck assignment. Thus, a USF in the downlink RTTI bklock
220,222 in slot 1, slot 2, or both slots 1 and 2 can be used
aillocate the RTTI block 226,230 in uplink slots 2 and 4 during

25 the first two frames, the next two frames, or all four frames
respectively and to allocate any uplink slet 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.
30 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



5 corresponding with the first, second and third downlink slots such that
there is a RTTI block in the first and second downlink slots, an RTTI bl ock
in the uplink slots corresponding with the first and second downlink slots,
and a BTTI the uplink slot corresponding with ownl i nk
sl ot . 10In“§J%§§P?%ular exanpl e of uplink allocation fgéﬂgﬁ%ﬁgggﬁgle of
Figure 7, the above-described nodified extended dynam c al |l ocati on approach
for uplink allocation can be used to-abkocate both the RTTI and BTTI bl ocks
in the uplink direction. For the specific exanple shown, it is assuned that

15 downl i pkosd otcsr kramdT2 BLEckhe EiﬁV\ﬂiﬂpiankSéDI(SCm\tﬂl eentHefi ek t o
correspond with uplink slots 1 and Thus, a USE in _the downlink RTTI
bl ock SOOtQ@)ZakP%Veoﬁjéfst‘iFl%?hm%@lfsﬁﬂ EDP FRRT22Carr e Fs&ddl Focate the RTTI

bl ock 304,306-4+#e uphi Bk shet spili@nd12tduri pert hies fddest fiwoekhapes, the next
two frames, or all four 20 franes and to allocate downlink s|lot 3 assigned

to BTTI bFbex"30d dversehEcHeklat i lrialesloss 2 &S gnieht LEampl e - First

Exanpl €  gowniink s1dRet URDENGeL® 418 RxamBl 8o Pfe HHW €40, uphiskcwas an
exanple with an odd nunmber of slots allocated for the uglln 25 Recal

that in tRécabovenskanpl Enddwnt i HiE sirofhpartewil dne B Tda LPCRTEE S bl Dk

220, 222 ang do g %t%l 8k §189§ r1 ea%oBETlcaHI peku 224 41 dhe demal gk
di rection. Upli sl ot-pair and is assigned for RTTI -bl ock 226,230, and

slot 3 |sbésskgﬁébéfﬁrlBTWPlbmbde2282 30HAn3 adff ¥isy ﬁ&@aﬁarétoiw®pllnk
a"oca“ogréﬁé the exampl @Hsszﬁg eo%Aa &h@o@f fan%%sg&ub;eg Vﬁbéé@

dynami ¢ al'location approach can ‘used | ocati on
entiré0TBEowsl 1wk e cal Moeaﬁedne$b¢otHﬂ?Ispéeﬁk|%2%xQHﬁﬂ ghehoant LoD
2009/1005§§g§ggFMQ009/000174 - 27 -

4+3 Assignment Example

Referring now to Figure 8, another detaililed example

will be presented. Figure 8 shows an RTTI TBF employing 4 slots

15 fecr the deownlink and a mixed TTI TBF employing 3 uplink sliots.
This assignment is appropriate for classes 41 to 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

20 and 3 during framesg 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 # can be moved to the right

25 by one, two or three slots. That is fo 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

30 with the third, fourth and fifth downlink sleots 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



it is assunmed that downlink slots 1 and 2 are the downlink- slots that are
defined to correspond with uplink slots 2 and 4 for the purpose of BTTI USF
transm ssion for the RTTI bl ock assignment. Thus, a USE in the downlink
RTTlI bl ock 220,222 in 5 one or both of slots 1 and 2 can be used allocate

the RTTI bIW@RIYISH30 in uplink slots 2 and 4 during tHMEGAPEON G franes,

the next two frames, or all four franes. Downlink slot 3 assigned to BTTI
node is the sanme slot nunber as uplink sjat 3 assigned to BTTI node. A USE
in downlink slot 3 allocates 10 uplink slot 3 for BTTI block 228 in the

next four 4r S 01 4 f ol ocakt PP, 3 MSE,J $,0eeded i n.slots 1

and/ or 2, ffzgrll1 [EEI g?w I.l%%nlogr?l'yg%lhegBﬁ'wpbtf ock 558 Ps ﬁg‘?ng argl]] (;Ccat ed, a
USE' fl ag dorrdemnhilinkg sticth 3hal fofat edowkeinkplsilok .BTTI bl ock 228 in slot 3.
15 n a second exanple of uplink allocation for the exanple of Figure 4A

t he above-descri bedTimdifliied extendedodyfani i alrkoationcapproach c¢an be
used for ﬁlﬁenﬁaghﬁgcggiﬁgc\g}%gdt @grem#{@e Fis to be allocated. For the
own, 1t at

specific exanple s I's assuned t ownlink slots 1 and 2 are 20

defined to be the. downl i liats that correspond with uplink slots 2 and 4
for the pur+pose of  BITI E?J‘élxzr%transm ssion for the RTTI bl ock assignnent.

Thus, a USE'" in the;downli RITL  bkock. 220, ha,shot. L .81t 270" both
slots 1 and 2 can be usedmrabrlnogatg tl?l(gu%{TTl' b 0(1:: 526, 2%0 T upalml%nl? slots 2
and 4 duriwig12bet hecféntstd.t Wi chransshohe snaavwnilwokf RERESTBOrergllovfiogr
frames re I | .oc . any. | S | gned. i node
havi ng a %Pg%gbygﬁﬁb%%%%ﬁ%eiag hgﬁ)?éﬁgsquot%d aIn(LiF%E, gﬁn%%%fnvg%pﬁniuﬁg[éf(ot 3
in this exdmple, Oves ddwigmexntf oar apparmes.at30 £33 cAsssgnnehttdExXdanpbe -

Secon I .Ret urni.n ot he exanpl f Fiqure 4B, this was
an exgl@%%m?%ean Befa SRE lge;lco sgﬁgrtlée%{f I'6Cat e g“rlg??lea %&lp THP% ' whi ch
t he odd slIrdtriubédckoz3@ BPTlnblkoskiwas #bdt et weenlt dworidd 10rames

al locati ot or |Chi Saadt: i obBeBests i BLAT O T 64 EDR Gbpr dach"can be
used to on uplink slcts 0 and 1 during frames 240,242 and an uplink
RTTI block 338,340 on uplink slots 2 and 3 during frames
15 240,242; there is also an uplink BTTI block 342 on slot 4
during frames 240,242,244,246.

The assignment of Figure 9 can be moved to the right

by one, twc or three slots. That is to say a 2+5 {downlink +
uplink} assignment is provided employing a first two

20 consecutive downlink slots out of any five consecutive downlink
slots comprising first, second, third, fourth and fifth
downilink 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

25 downlink slots, an RTTI block in the uplink slots corresponding
with the first and second downlink slots, an RTTI block in the
uplink slots correspeonding with the tLhird and fourth downlink
slots, and a BTTI block in the uplink slot corresponding with
the fifth downlink slot.

30 The uplink allocation for the example of Figure ¢ can
be performed using the above-described modified EDA appreach.

For the specific example shown, it is assumed that downlink



allocate all of the uplink slots. For the specific exanple shown, it is
assuned that downlink slots 2 and 3 are the 5 downlink slots have been
defined to correspond with uplink slots 2 and 3. Thus, a USE in the
downl i nk RITI_ bl 225,221 in one or both of slots 1 used

al l ocate tH@)¥H%ﬁ&§fOCk 227,231 in uplink slots 2 and 3~ ﬁg?ﬁ%&? g first
two franmes, the next two franes, or all four franes and to allocate 10
downlink slot 4 assigned to BTTlI bl oek3229 over the next four frames. 4+3
Assi gnnment Exanpl e Referring now to Figure 8, another detailed
exanmpl e wisid:dbea prnasented. 4 gwe t& sbowse atoRIEInKTBEcerplioyi ng 4 slots 15

for the downlink and a m xed TTIl. TBF .enpl oyi uplink slots. is

assi gnmenfCr € HEPBopi-At B FHhk Aleésed ggdt% Q%rﬁﬁfpéyéﬁﬁﬁg.o ﬁg%gkecific

al | ocat i ofjis shown driigkudesrar downldnmk BTEEk bh9ekgriddt,:312Thns dowtlsmkns| ot s 0
and 1 during franmes 240,242 and a downlink RTTI bkﬁ%& §148$é§? n downl i nk

slots 2 20harP3ildaki RGTE r ks J40 343, 1tnsthke Upl th an upl i nk

RTTI blkock,318,32Q..07 UphiHK $0f $13 caRde 3ceirig fnames32403 242iand an
uplink BTTI bl ock 322 on slot 4 during frames 240, 242, 244, 246. The

assi gnnentlets A guide 182pdn2be HoviedefoRERE Pight 25 MBPREReT Y ERRF Gt t hr ee

slots. Th@ioifé 1 0eS3Y RATH+H31 {doWHd Rl o+ : HPk1Hk) AssignMBOtihg provi ded
enpl oying a first four consecutive downlink slots out -of any five

consecut i versfowrd rfikagkst stieonpritsitvg frpses, setond, TPHFr d*8%%urth and

fifth downli I8, Land | QyiNng threg uphi nk & ols igacEesponeing 30
W t h them?%%é%%é%ﬁ%ﬁz:ﬁﬂgnégp?fth domnlgnk?slots such tﬁgt there is an RTTI
bl ock 1i0n thee fligwsingrd hd shond ey ithienspétler anf REPLSbLodkdi b the third

apghffﬁgt?ﬁgggyghghn%|9E§t an; RTcH; blgckoh B, the uRlHakegh ok sy cor respondi ng

frames.
Flexible Timeslot Assignment and Mixed TTI TBF

Flexible Timesleot Assignment {FTA) brings more

15 flexibility to assignments, however allocations are limited by
the multi-slot capabilities of the UE. With Flexible Timeslot
Assignment the network may assign a number of uplink and
downlink timeslots that exceeds the total number of uplink and
downlink timeslofs that can actually be used by the MS psr TDMA

20 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

25 provides for some flexibility as to how to allocate the
assigned resources. The mixed TTI TBP assignment has
advantages when using Flexible Timeslot Assignment which extend
beyond the ability to allocate the odd slot that cannct find a

pair for RITI mede of operation.

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

this case it is assumed that the network has indicated a mixed



WD 2009/ 100533PCT/ CA2009/ 000174 - 29 - fourth downlink slots, and a BTTI

bl ock in the uplink slot corresponding with the fifth downlink slot.

The uplink allocation for Figure 8 can be done in the sane manner as
described for Figure 7. 5 2+5 Allocation Exanpl e Referring now
to Figure 9VOAMIHHER detail ed exanple will be present edCTEHIPEY s hows a
downlink RTTI TBF enploying 2 downlink slots and an uplink m xed TTI TBF
enpl oying 5 uplink slots. This assignmept is appropriate for classes 41 to
45 for 10 exanple. The specific assignment shown includes a downlink RTTI

bl ock 330 2 j I n Ul r.a , 5
upl i nk, tﬁgﬁeng §§M%%Pg§€%§$%ﬁmngcgn3}gggg géﬁsugfgﬁé4gl%$§ 5£gﬁhgg
during framesa249, RADT dnicbcan 3601 BAR RTTih<ldyok: 1388, 349 oroupli fdk astobs 2

and 3 during frar 240, 242; e J i TTI 342 on
slot 4 duPF%gafgé égégﬁbf§ﬁ§?222?g4%f0éﬁs%hﬁg3%%'§$he9§s§%%ﬁ¥§%@%§ "Figure
9 can be moeedetwecothes¥sghindiyaone, atmioxat TTHr §8Fshpt $nk Tdedidrenend say a

2+5 (dawnl i nk, + i nk)_assignnment is ovi ded. e in first 20
consecgii&Elﬁgmﬁrgﬁinﬁf%?iib%feo?sﬁﬁ%n%gV%jéﬁﬁgggg#?¥eb%%aﬁ f% ’3%2?5
conpri si ngnf ichet upsecionthnd kilkds Boand M antk fasftibndawndi ke sl @trg,r and

enpl oying_five uplink slots corresponding with the first, second, third,
fonr b e perRenS b b Gl £ bRl THAY (b rd e tAR RrTCEIbeK i n t ho

first andseceRde2biovnid nlssshahsnt afofiRlidatilecKwhare hen upldriik Taizot s
corresponding with the first and second downlink slots, an RTTI block in
the uplinko§FofE 887 +EEFOREIT™NG BR t h*FRe? 75 187d SPBUPRhY domia9% sl ot s,

and a 1B)TTlac%9@_Kn'Ent@ he gipldmnkeskokucorrespondigagiwith the fifth downlink
slot. 30The uplink allocation for the exanple of Figure 9 can be perforned

usi ng the above- desgsihed qardinkiednEDM-@pProashynmear, t igr speci fic exanpl e
shown, it is assuned that downlink , ,
different allocations can be made that are consistent with a
given user equipment’s multi-slot capability. Figures 11 and
12 are two examples of instantanecus RTTI and BTTI allocations
15 that are consistent with the assignment shown in Figure 10. In
Figure 11, the RTTI bklocks 350,352 and 360,362 are allocated
for the downlink and uplink respectively in timeslots 1 and 2.
In the example of Figure 12, BTTI blcoccks 354,356 and 364,366
are allocated in timeslots 3 and 4 for the downlink and the
20 uplink respectively. Other instantanecus BTTI allocaticns

(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
25 assignment messages are enhanced to allocate a mixed mocde TBE.
In some embodiments, this indicates the slot(s) which carry the
BTTI blecks in addition tc the slots that form RTTI pairs. 1In
some embodiments, these signaling messages are modified: Packet
Downlink Assignment message, Packet Uplink Assignment message,

30 and Packet Timeslot Reconfigure message.

In some embodiments, the transmission/reception of
the RLC (radio link control) blocks as BTTI blocks cr RTTI
blocks follow the following method detailed below with



WO 20091100533PCT/ CA20091000174 - 30 - slots O and 1 are defined to be the
downlink slots that correspond with uplink slots 0 and 1 for the purpose
of BTTI USE transm ssion for the RTTI bl ock assignnment. Thus, a USF in the
downl i nk RTTI Dbl 330,332 in slot 0, slot 1, or both | and 1 can
be used a|N%%QP*8ﬁ§% RTTI bl ock 330,332 in slots O andpgwgﬁgﬁgﬁgngssigned
RTTI bl ock in higher nunbered slots nanely RTTlI block 338,340 in slots 2
and 3 during the first two franmes, theapext two franmes, or all four franes
respectively and to allocate any uplink slot assigned in BTTI 10 node

having a higber,numberithan eithefniof rekaba Qa@nsk hedtamrky bpl ik = ot 4
in this exanple, over the next four franmes. Flexible Tigpslot Assi gnnment
and M xedifT¢ TBRISFLBNedTHARS | GICASSPENAEAE (FFA) BT PRgEe rbrE"

flexibility {0, assi,gnentSs hoveyers-aldnogationsy&serdion tedeby Tihies
mul ti-slot capabilities of the UE. Wth Flexible Tinmeslot Assignnent the
net wor k nRyrassipr actinterndafreplimierard dehnyink ¢5 PéSl BLscthat exceeds

t he total i gownl t | 9t sotdhatt i6an aghuaddyr be used
by the%NBeggggﬁ%w&Ifgﬁiﬁggeaﬂgﬁ thiékgggé&g?ﬁegneﬁaork shal | ensJ%e t hat,
in each radi ohblroethgerisothet hejtotiale ronbepnefl uptihkeardvdBhnt¥hk
tinmeslots at . have been ocat t he. X he-1 ot al
nunber ofR%EI?%%%gﬁ ]gghﬁgb%kgfiﬁggF%féqSHgFuggﬁ§§2?%§ﬁl%ggg Esﬁd by the M
per TDVA Bnanelohic:tmechgi queR2BI grlovikdesdf BET oot |sdwithi BEEy92&Yt 0 how
to allocate the.aﬁshgﬂgd res?gpces.The m xed TTlI TBF assi gnnent has

ng

advant ages “wAeli* {3 F8Z bl 8" Ti mesl ot Assi gnnent whi ch extend beyond t he

abiIiH% to aIIocateLgQﬁjgdqag%ﬁ%%igggﬂ%agq?%6%%§g_gjggk;fﬁggthJ$ mode of

operation. 300ne basi ¢ radio perio is needed to switch
bet ween t lremdi ffeanent (fEHstallDoeat ¢DOres baBhics 2@ink | t bre dusidr bBedkbyyavay of

exanple with reﬁere e to Fiqur aJ N thig cage it is assumed that the
network h&§-nbi ¢at e &Jniﬁé%n frcbiadh Mk TS
transmitted/received as a RTTI block on slot-pair slota and
slotb at block 13-2 and RLC block with BSN j is

15 transmitted/received in BTTI mode on slotc at block 13-3.

If slota and slotb are allocated in the last two TDMA
frames (next 10ms) of a basic 20ms time unit block (no path,

block 13-1), then the following rule applies:

if both slota and slotb are < slotc {yes path block

20 13-4} then the RLC block with BSN i is transmitted/received as
an RTTT block on slot-pair slota and slotb at block 13-5 and
RLC block with BSN 3 is transmitted/received in BTTT mode on

slotc at block 13-6:

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

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

30 Carrier) DLDC cenfiguration.

All of the detailed examples have involved the

definiticn and use of mixed TTI TBFs that combine at least one



WO 2009/ 100533PCT/ CA2009/ 000174 - 31 - TTI TBF downlink assignment in which
slots 1 and 2 are assigned to carry RTTlI block 350,352 in the downlink and
slots 3,4 and 5 are assigned to carry BTTI bl ocks 354, 356,358 in the

downl i nk. %ﬂfaﬁﬁ 3k also indicates a mxed TTlI TBF ug%%ﬂ§%@§a&g? nt inb5
a . I'n e

whi ch slots are assigned to carry RTTI bl ocks

uplink, and slots 3 and 4 are assigned to carry BTTI bl ocks 364 and 366 in
the uplink. As with the existing Flexilgzxe-Ti mesl ot Assignnent application
(where only one TTI node is assigned per TBF), the allocation can only be

made 10 ageordhbng-t Qi @GitveBabE sndbtir $1okkcaprbitidonerally, mixed—Having
defined the above assignnment, various different allocations can,be nmade
that are EZRSI SPBMNAH M52 Ogi VeAT Bsere cfifilpient ' & FinFtF -Silot'Bapsbflity.

Figures 1l apdeil2 afGuiwo gxanphesqofydsiantaneoys &I T4 and Blidke
all ocations 15 that are consistent with the assignnment shown in Figure 10.

| n Fi gur eggrerghby RETMiHegckyr8500BENHRPB60, 3602t arkralilsdat 4 #6ér the

downl i nk %@% #pkwkj'rﬂ%%%i \fgbxsi N g PESIRkS s1o88da2g dir i heexampte of
Figure 12, TT1 bl ocks 354, 356" and 364,366 are allocated in tinmeslots 3 and
4 for theadewnkdmklemdf hero20iliperakt riegpecitvelgts gy disttantdfeous BTTI

al ocal 1 0Rg,§ examp: © st aamxeasg/pé € §ii i $,28 81 GBIt (] iz ted by the
mul ti-slot capabiTity constraints).” Further Enhancenents
assigned for the uplink or the downlink.

Communication in accordance with an allccation refers
10 to reception or transmission as may be appropriate depending on
whether the actor is the network or the UE, and depending on

whether it is uplink or downlink communication.

Referring now tc Figure 20, shown is a flowchart of a

method for executicon by network access equipment. The method

15 begins at block 20-1 with defining a first nixed-type
combination of slots. The method continues at block 20-2 with
transmitting a single assignment message that assigns the first
mixed-type combinaticon of slots to a single flow. DNote that
this does not rule out the assignment message that assigns the

20 first mixed-type combinaticn 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

25 context. More generally, a flow is some amcunt of data that
typically belongs Lo 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.

30 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



In sonme enbodi nents, the RLC/ MAC upli nk/downlink 25 assignnment nessages are
enhanced to allocate a m xed node TBF. In sone enbodi nents, this indicates
the slot(s) which carry the BTTlI blocks in addition to the slots that form

RTTI pairs enbodi ments, these signaling nessagescgosiefied:
Packet mmn%‘i(ilir]i&ﬁ%sﬂgs%?gnrrent message, Packet Uplink Assignnent nessage, 30

and Packet Ti nesl ot Reconfigure nessage. I n sonme enbodi nents,
the transm ssion/reception of the RLE Gradio |ink control) bl ocks as BTTI

bl ocks or RTTI blocks follow the follow ng nethod detailed belowwith WO
20091100533PCT¢ CAZOR94000174 an 3 rimekersepoeetn, Hmgureeb3redhisimet hod can
be performed by the UE in a transm ssi.on and/or reception role, and can be
per f or med ! By2 ¢ & $etaRo 'k TRnthe t3 HiEMeSTon and/ or reception role. This
particul ar nethod ensures in_order deliver LC bl ocks, 5, especially for
RLC unacknow edged Hod&™5f BRI ATYR A Oic%pg{)_ o hné)%ngf(ﬁgat?é’ ttfc1hee

obj ecti vent QedraRSMiddribRgh E €6€i ¥i NYLdewo cBhE: bt ocksy wirt HnBSNstd, the where
i<j, using a slot-pair slota and slotb carrying an RTTI bl ock and BTTI sl ot
slotc assighkedin a mixed TTI node TBF. 10If slota and slotb are allocated

inthe first two TDVA franes (first_10ns) ?fsapbasi.c 20%5t tiEre uni% bl ock
(yes path bl ock 13-FBIerER8A R B ool ABSRITYT s PadsAr 'ttty recdl ved as

a RTTI bl gekngn 8d-Oteaikishoba angk.sl ot abihbockedid? vand RLE dock with
BSN j is 15 transmtted/received in BTTI node on slotc at block 13-3. If
sl ot a andesPappeny & g géated FhIHe I38dONRGBE TERVI® 39%aneS b ABREIADNS) of a

baSiP 29”% EEH@lé”@ﬂodﬂaOQKré@OmpﬁéJLtﬂﬁéo%%mégnéﬂioﬁrB¥1él@@stohhowﬂdﬁk|’U|e
appll%%' 21-1. This may include an uplink assignment, a downlink
assignment, or both, depending on a given implementation. The
method continues with the UE communicating based on the
received assignment in block 21-2. This may involve receiving
using the assignment i1f it is a downlink assignment, or
15 receiving an uplink allocation in respect of the assignment 1f

it is an uplink assignment, and then transmitting in accordance

with the allocation.

In order to carry out the above process, therUE 10
comprises a processor capable of performing the above process.
20 For simplicity, the different functions have been broken cut
into different modules. These modules may be inplemented
separately or tocgether. Further, these modules may be
implemented in hardware, software, or some combination.
Finally, these modules may reside in different portions of the
25 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 alsc allocaticon information for uplink allocation. The
30 determination module 803 decodes the message to determine the
| mixed TTI TBE. The receive module 801 and the transmission
module 807 receive and/cr transmit in accordance with an

allocation of the mixed TTI TBF assignment.



If both slota and slotb are < slotc (yes path block 20 13-4) then the RLC
block with BSN i is transmtted/received as an RTTlI block on slot-pair
slota and slotb at block 13-5 and RLC block with BSN | is
transmtted/ received in BTTI node on slotc at block 13-g:'lrcg\lé e énq pat h,

bl ock 13- 4O 2T bl ock with BSNi 25 is transmtt &G, EPNA™ 0 BT
node on slotc at block 13-7 and the RLC block with BSNj is
transmtted/received as an RTTI block am slot-pair slota and slotb at bl ock
13- 8. In sone enbodi nents, the m xed TTI TBF concept

descri bed above Carheaéesrgilag appl i edriipira (Byakndonadidw: 3@cCakrier) DLDC
configuration. WD 20091100533PCT/ CA20091000174 - 33 - RTTI bl ock and at

| east onecBFMPNHIock aNPeCHEREt T V@ TROEESPYpe TR TRAESERE of slots are

defined. A mixed JU IBEiis A.gReciddc exampherobn anddued-dogpengoabi nation
of slots. Mre generally, a m xed-type conbination of slots has slots of at

5 | east twoadphierient mogpes. OBTTI Mider s|tdescand RITY Isde=dlors ape
exanpl gs ggm%%?ﬁ&a{,f %rn%nhagyggseijéc & S RUk QLPEr shArg, BRvi saged. Such a

m xed-type cC ion o | ot s can be assigned for the uplink or the
downl i nk. fComvame cati ¢rtihn adddt daeroe. Wt FharcalnPdehes oy eéfeide10nt o

reception_or transm ssi Liaterdepending on whsther the
actor is ttﬁg net wor d@r&?ﬁgﬁbr@géﬁg"%@%ﬁﬁ@i r{?g oﬁ e'?cﬁéer It iqslgp?f;nk or
downl i nk chameaieaticonmodule 203 is Refrefiurgdnow aes Figur enized SHdwn is a

fl owchart a_net hod for exegcut|] , r e i t met hod
15 begi nsT§% BEOER SO "Wt A gf%ﬁ@nigé/aﬂ’f%}t\ré&s%f: lémeggd\???/rg%ﬂcs%%gng? ggge of
sl ot s.10Theonetbosh ot ithee 811 akd bT'DT KT 20 -2 sdichhieh b absntittg ity a §hagl e

assi gnment _nessage at signs,.the first m xed-ty conbi nati.on_of, slots
to a singF&E°FtBw. ‘?\‘k&)‘{hlee tgﬁgt aﬁ ﬁi §T AT oy uogu%)%t Qﬁﬁealéessﬁog'tr#l nt 8‘Fins\ssage
t hat assi gpsrbbeidd drid/str mirxedniypes conbimatlilonavfos| of o maxsingle fl ow

from assi gni ng ot her sl otsht,o ot her fl ows; tkhi s .does E}gt {um| t(gutleot her
assi gnment Sres SaHE8 ki ndNoChaPP Re3T ymients S AOF ne* dotHi I'8d “éXafpl es, a
flow is ayEBFoeang e@iiven EBFths pypicalilayr asseciated-add keqmipaehtcul ar
appl i cl%ti %B and/ or PDP

Figure 14 illustrates a wireless communications
system including an embodiment of the UE 10. The UE 10 is
operable for implementing aspects of the disclosure, but the
disclosure should not be limited to these implementations.

20 Though illustrated as a mobile phone, the UE 10 may take variocus
forms including a wireless handset, a pager, a personal digital
assistant (PDA}, a portabkle 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

25 10 is not a general purpose computing device like a portable,
laptop or tablet computer, bkut 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. 1In another embodiment, the UE 10 may be

30 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 functicns, and sco

on.



25 context. More generally, a flowis some anount of data that typically
bel ongs to one application and is burstwise in nature. A flow may, for
exanpl e, be established to transmt the queued up data and then be rel eased

when t he ey ty. 30The nethod may continue wt REh V.
communi cati ng basegﬁgn t he assignnent in block 20-3. Tﬁfggﬁéy/?nvg | ve

transmtting using the assignnent if it is a downlink assignnment, or
transmtting an uplink allocation in-réspect of WO

2009/ 100533PCT/ CA2009/ 000174 - 34 - the assignnent it is an uplink
assignnment, and themer ee:e'[mi ngilrumear dasmgeb: yi40% . th@hal Pocddt iadso

In some enbodi nments

i execut.ed Lyp nmbi nati on
of slots ¢BRSEFRULS ﬁﬁuﬁﬁ F?ﬁﬁﬂt%W§ ?Hr%% nbtﬁlﬁfyboar SR ﬁgﬁging now
to Figurewdls shawnlly aeféoveharst 4of aoﬂehhﬁd.b@raeueautldmeby a UE. The
met hod begins with the user equi a S|n assi nt message
that assi GREPPR A "¥ngFRef Holw é”‘?lrregfmﬁg i?% eébﬁb ?ac?ﬁl gflngl ots, in
bl ock 0 2kgdry Thiv 3Ry hpckude acm @th@ﬂﬁtﬁ&ﬁﬁlt@@@entoraa doremliic iksnal

assi gnnment, or bot h, dependi n iven inplenmentation. The t hod
contlnues“ﬁﬂ?ﬁl$rﬁ@%ﬂadcﬁﬁﬁﬁn?fQHQQ%ﬁ EEEE%F%N?%%%ELPEE%|WHHIé%%lgeﬂ%ﬂ?eln

bl ock 21-2.,This nay llméQkV@e;y@Q@yvuagm@érw dheassbgnment «xficibris a
downl i nk aSS|gnnent 15 receiving an uplink allocation in respect of the

assi gnmenesEEpe tkgw @ntﬁﬁpkﬁ%Lbs§¥@hﬁ§h?rI&ﬁ@ﬁ@ﬁéﬁ“?%a%%h?¥¥¢ﬁ@”?h

accor dance, 2’5 mﬁﬂ% alLOEat i QM raly depressed ldb @E0Fat O Gy @Hbut he above
process, th conpri ses a processor capabl e of gerfornlng t he above

procesls) Z@nﬁbIO@irnﬂmchEylgtmﬁy(ﬂﬂﬁﬁéﬁén@Pﬁiﬁﬂﬁlﬁ@ﬁst S Pedt BROREH out
into di ff%gﬁ?%%f?dfﬂﬁ%he-rﬂgéjﬁ {B)%@t%ﬁtQBYazﬁf/dr”@u%S%e&r apRratel y or

t oget her these nodul es may be inplenented in hardware, software,
or sone comdinatdion. foE haﬁlysemhés@lﬁﬁﬁules may reside in different
portions of the 25 OF. As illustrated in Fig. 18, the OF processor
conprises a recei vellmodiEl a0804y BUddEsr APASET GH GfoGuEEY 8D 4k¢ #S°r,

including numbers to dial or various parameter values for

15 configuring the operation of the UE 10. The UE 10 may further
execute one or more software or firmware applicaticns in
response to user commands. These applications may configure the
UE 10 to perform various customized functions in response Lo
user interaction. Additionally, the UE 10 may be programmed

20 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 obtalned via wireless communications

25 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 informaticn on wvarious servers, such as a

30 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 1€ acting as an intermediary, in a

raelay type or hop type of connection.



transm ssion nodul e 807. The receive nodul e 801 receives a nessage
i ndi cating an assignnment of a mxed TTlI TBF to use. It may also allocation
information for uplink allocation. The 30 determ nation nodul e 803 decodes

the nessage to determne the mxed TTI TBF. The receiv | and the
transm ssi off ??B%W?%O? receive and/or transmt in acc%Fg&%géé}g/\ﬁO?ﬁ an
all ocation of the mxed TTI TBF assignnent. WO

2009/ 100533PCT/ CA2009/ 000174 - 35 - . 37 - Referring now to Figure 19,
the network access equi pnment 20 al so conprises a processor. The processor

conprises a receivempdudl €590, A Seliecki anaghdula 9683 andi@ t ansei gsion
nodul e 905. Agai n, these nodules are defined for 5 sinplicity, and may be

execut ed FArESfYE e &nokar awar@ef s maPBS B 3Gt KEPAGHFEd ofal®y, these

modul es ey, LesldR N shhs.sare @l diibf enentnRarditansnafot heinetiwapk access
equi pnent. The sel ection nodule 903 is configured to assign a m xed TTlI TBF

assi gnmentofippnentUE ratd List¢hstaude LReledethsi SSiFoREmblul '1F0 Y5080t o
signal ¢t he, Jassignent tasthe Haihegheceahve ymdihe 5801 and

TTl,;TBE
transm ssi oglﬁg%’ulae dé%g are configured to receive and/or transmt using an
al | ocat i oAso$hewre rineedETTE MRF asghgrmene! udhian appeoderts firgkénehdr each

of multiple. ei.n 21 V] aptigcul ar. netywar k,acgess, equi pment
15 20. uanEéoéD, “ %iagg?ekﬁ%gfﬁcd}sprﬁg?eg %évj\%revleess conmuni cat i‘ons system
i ncl udi ngbaneleaddimertsohgt et UB1D0. aThecUkblidd Sl8pepabtardigee

I e CRRSR NS U phRS  aglsune, DU ANR Alsglesuis. shad dagot be
10 a removable memory card 520, a universal serial bus (USB) port
522, a short range wireless communication sub=-system 524, an
alert 526, a keypad 528, a liquid crystal display (LCD), which
may include a touch sensitive surface 530, an LCD controller
532, a charge-coupled device (CCB) camera 534, a camera
15 controller 536, and a global positioning system (GPS) sensor
538. In an embodiment, the UE 10 may include ancother kind of
display that does not provide a touch sensitive screen. In an

embodiment, the DSP 502 may communicate directly with the memory

504 without passing through the input/output interface 518.

20 The DSP 502 or some other form of contreller or
central processing unit operates tce control the varicus
components of the UE 10 in accordance with embedded software or
firmware stcred in memory 504 or stored in memory contained
within the DSP 502 itself. In addition te the embedded software

25 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-

30 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 DSFP 502.



20 Though illustrated as a nobile phone, the UE 10 nay take various forns
including a wirel ess handset, a pager, a personal digital assistant (PDA),
a portable conputer, a tablet conputer, or a | aptop conputer. Many suitable
devi ces coghi or all of these functions. In so ' s of the
disclosuregniﬁgyﬁﬁgg5 10 is not a general purpose congggﬁggﬂﬁggﬁgg like a
portable, |aptop or tablet conputer, but rather is a special-purpose
comuni cati ons devi ce such as a nobi l-e3phene, a wirel ess handset, a pager,
a PDA, or a tel econmunications device installed in a vehicle. In another
enbodi ment, the UETHe BBYy=he: 3hdd fpont abhe, udiaptop oay didgrrogarpdt tag
device. The UE 10 may supﬁgrt ipecialized ch%vities such as gam ng,

i nvent or yCeRBHEF0ICE B0 cOM 1SS andrors t3%k Sraragehent® fiétr ons, and so
VO 2009/1@95@§B@F&G620@91@Oﬁiéénﬂ 3Ad-receive inforddeiddE f10mi acl udes a

di splay 402. The BE 10 al so includes a touch-sensitive surface, a keyboard
or other FAbHELKeyStyRREr AT ISP ePEPFEd™ %404 5 8 F hptit %@mﬁnﬁgﬁﬁ%oﬁ%e
keyboard By, bec A whbnor peducedial phanurerdGokeybory disuchtasnd LAAERTY,
Dvor ak, AZERTY, and sequential types, or_a traditional nuneric keypad with
al phabet Feprerschessei abed i tifcd uf 8| Bphome Sk EPpaa e THe iSHBHPrRe‘%;‘%%y

i ncl ude afBFﬁ% wheel, AR exife QhpBSCaRe: k8% catbhackbald) ogedaoiher.
navi gational or functional keys, which may be inwardly depressed to provide
further iApuis IOdnéPi BhesTHECUE L0 a2 Prégdent! IYpt PRONS FEOPSt R&Y user to

select, c Ioibhesusers 19, agt UAL €. aNROLQE4CHE SOF S, QfneOt her
indicatorgg%g$é%ﬁ%gﬁ§%? ?o %ﬁi%ﬁ%. A uThe UE 10 nayefurther accept

data &t r gif fomithehaseel cordiddiong AOADRT sincaedpal cor Al (FBG8 palr Enet er
val ues foh, 15, GONfJ.0Ubhing. L OREALEOB #fnd NG nUEd0. orfihe WEA0; gy Fur t her

execute one of nor tware or firmiare applications in response to user
commands. aThHése appidecati oascinay conbpgemies t fé UEw20 2P p&ifsEm vari ous

custonizegngyggtigp§miger§%$99§§n%o user interaction. Additionally, the UE
10 may be ‘progranmred 20" and? or configured over-the-air, for exanple froma

W rel ess base stati ' S, 4CCBR8S,, POl QL--a,0eer 4E£LQ

Anong the various gg%iF%a?%%ﬁ%ggégghgggl%Rqu%ﬁé 6&3%0 g%e a mengromser,
whi ch gnabbeset imgirspkayed 02 tg gshdw o weirghage. aTHecomizrpage may be
obtained YL iy el G55 GOIMINLEAL QASRED Wi N A WLLELESS. NELMOr Ko gegess
node, a cel“tower, ‘a peer , or any other wreleéess comrunication

net wor k orraystem«A00r Fhet netsvorike400ay sbeoupleadtbodatwiimed upet wokke: 408,

such as the fiernel.¥ia khevifehess Ligk andohig.u (eddetnetkicdhe UE
10 has acCéss if of MBE| ON On Various servers, such as a
coding/decoding, interleaving/deinterleaving,

20 spreading/despreading, inverse fast Fourier transforming
(IFFT)/fast Fourier transforming (FET), cyclic prefix
appending/removal, and other signal processing functions. For
the purposes cof clarity, the description here separates the
description of this signal processing from the RF and/or radioc

25 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 RI
Transceiver 508, portions of the Antenna and Front End 306, and
the analog baseband processing unit 510 may be combined in one

30 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



30 server 410. The server 410 may provide content that may be shown on the
di splay 402. Alternately, the UE 10 may access the network 400 through a
peer UE 10 acting as an internediary, in a relay type or hop type of
connection,_ / 100533PCT/ CA2009/ 000174 - 37 - Fi gure 15
shows a blg%kgﬁyﬁﬁg‘n1of the UE 10. Wile a variety ofPEﬁgﬁﬁmggﬁggnents of
UEs 10 are depicted, in an enbodi nent a subset of the |isted conponents
and/ or additional conponents not |istedsmay be included in the UE 10. The
UE 10 5 includes a digital signal processor (DSP) 502 and a nenory 504. As

shown, thendBdbrmyskungher imeluderan amnt eninaophdnéreomt endcusit 506, a
radi o frequency (RF) transceiver 508, an apalo asehand processi unit
510, a m BFBPHONEe 5191 an et pi & tgﬁe‘éﬂéﬁ’l%’:ﬂ%@ ﬁ@gd@é? p“b%rdtse%lg?6 an

i nput/ out pyt + h4H erfpcendlnalldy; dasemavabheodmmny cattd $20,m=g nakyersal
serial bus (Usg? port 522, a short range W rel ess co ni catjon sub-system
524, an aPeFEs 5DE, CRUREGPAY 5B, the PRyLFE R MYGERPRENE p iy AICH)'S whi ch may

i ncl ude aeé?&ﬁ&x§%ﬂ%h§E¥e5§yrﬁﬁﬁﬁE§§QieaﬂhéeﬁlQQnﬁbobéeﬁséﬁ%w a cell
char ge- coupl'ed device (CCD) canera 534, a canmera 15 controller 536, and a

gl obal poBheRdNi M P& AT (TSP ENSEPCEIBINT iy ehBoBR et PERe UE 10 may

i ncl ude angLhete K ngd . of fg£sc%r§=yecttr1%% dges molqduiovirder@et Quclussensitive
screen. In an enbodi ment, the DSP 502 may -comuni cate directly with the

menory 504igkerivute passEpeR fhr cugh ioheat npiut / ditpanai Ay erdEi® 518, 20The
DSP 502 Ogréeé@siq% %ifcowb%L}g%vtheeai@{tﬁe&tor-%%@% CEsidIG 1Al i

operates to contr the various conponents of the U in accordance with
enbeddéd soft wagrerlodifrerimivan earst eined opntaedipd it Bogopress bited i ibgenory

cont ai ned wi thi 0 the, DSPL502 i 156! 1ol Boaddiddon acthe, enhedded sof twar e
25 or firﬁﬁ%é%%ﬂ%he%ng ggg %ﬁ§ éxec&teoother apghicafi%ns storeg in the
menory 504fotheatimchiankabte of dlisnfordatilorsdand eropeds suchitasiport abl e

cat e SO AL B bl LIPS eIy SRR, kil 0
conpi |l ed set DFP nMEthiomeby other central processing units.

15 The DSP 502 may perform modulation/demodulation,
coding/deceding, interleaving/deinterleaving,
spreading/despreading, inverse fast Fourier transforming
(IFFT) /fast Feourier transforming (FFT), cyclic prefix
appending/removal, and cother signal processing functions

20 associliated 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,

25 deinterleaving, decoding, and demcdulation. In another
embodiment, for example in an orthogonal frequency division
multiplex access (OFDMA) technelogy appiication, for the
transmitter function the D3P 502 may perform modulation, coding,
interleaving, inverse fast Fourier transforming, and cyclic

30 prefix appending, and for a receiver function the DSP 502 may
perform cyclic prefix removal, fast Fourier transforming,
deinterleaving, decoding, and demodulation. 1In other wireless

technolegy applicaticns, yet other signal processing functions



30 readabl e instructions that configure the DSP 502 to provide the desired
functionality, or the application software may be hi gh-level software
instructions to be processed by an interpreter or conpiler to indirectly
configure 2. WD 2009/ 100533PCT/ CA2009/ 000174 -+ 5 J

The antenngagﬁ@§(?%§t end unit 506 nmay be provided to ggﬁggg?W(g{ﬁeen

W reless signals and electrical signals, enabling the UE 10 to send and
receive information froma cellul ar ret®ork or sone other avail able

Wi rel ess conmmuni cations 5 network or froma peer UE 10. In an enbodi nent,

t he ant enpad anshifinant og8do f1N itgna06 praye s nolaudennul o pleabkennadotreedsuppor t
beam f or m ng and/ or ltiple input multiple output (M M) operations. As is
known to Pﬁdggaéﬁﬁ1pgg'in the art, M MO operations may provide spatia

di versity which can be used 1o overcone. 10 dif.ficult.channel ndjtions
and/ or increase ch&Wﬁenghg%%dﬁﬁhfpm$H%l %f%ﬁﬁghaﬁdw%?%%?*%ﬁﬁgﬁﬁ? 506 may

i ncl ude antgnna: tailng Baddind ppedansendratrchi BCconporemts, RF power
anplifiers, and/or |ow noise anplifiers. ansceiver 508 provides

f The RE t
frequeﬁcye§%?@%W%ﬂiS'1§hﬁoﬁ&%ﬁ%ﬁﬁiﬁtFBEe?%¥xPﬁ%§lgﬁg%%}%FQ?} baseband and

converti ngoRaseband it ranswiingignaks t6 Ghn lecsesetdeserdspti onstiee r adi o
transcei ver or RF transceiver may be understood to include other_signal

processi ngNFERRAG WAl TPy SSUE HIKS 1868V Gt § I ide REdhF AL i W 528681 ngl decodi ng,

inter| eaviiﬂgéﬁi%w%ﬁrtl eaviRgac2G1Sph aadi-aglhdespr eadi nge Gowensevhassudouri er
transformng (I FFT)/fast Fourier transforni@% (FFT), cyclic Brefix
appendi nglheBadlRE ,2nghdNBERRRCRT -gndPepFetessitd FOACtFONE™¥EPEhe pur poses

of clafityenthe descrbpt ﬁnQ‘? hers separalese the daessriptdoniahirthise si gnal
processing fromthe RF and/or radio 25 stage and conceptual Iy all ocates
that si gnabeprotessifngheoPthesHnal d§opaseifarid teréaessity w5 t"510°And/ or

the DSP.59%t§£f£&@%ﬁ2§§ﬂ5r§ﬁepﬁQﬁ%s§EH8eLWEﬂelés@ sofR.emhadiorests, the RF
Transcei ver 508, portions of the Antenna and Front End 506, and the anal og

baseband pretessidig ufire 8319 ryerdeceohd? mey g 8Aed 3P siharsre tPE déessi ng
uni ts_andher ,agRll.£aki-on.pei e Lt 6r a e ClsioHi 43 { AR Gpher e anal og
baseband processing unit may provi de
15 device to exchange informaticn with a personal computer or other

computer system. The short range wireless communication sub-

system 524 may include an infrared port, a Bluetooth interface,

an TIEEE 802.11 compliant wireless interface, or any other short

range wireless communication sub-system, which may enable the UE

20 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,

25 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.

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

the UE 10. The keyboard 528 may be a full or reduced



vari ous anal og processing of inputs and outputs, for exanple WO
2009/ 100533PCT/ CA2009/ 000174 - 39 - anal og processing of inputs fromthe
m crophone 512 and the headset 516 and outputs to the earpiece 514 and the

headset 51%01&9’@&@}3 end, the anal og baseband processi ng:tl.htre}‘izgogg&[q,imy have

ports for connecting to the built-in mcrophone 512 an ear pi ece
speaker 514 that enable the UE 10 to be used as a cell phone. The anal og
baseband processing unit 510 nay furthen i-nclude a port for connecting to a
headset or other hands-free m crophone and speaker configuration. The

anal og basepratlpreekeiyngauai fuddil@smayERT oy i Be whikgi BAERTO-amAl 0g

converssion in 10 one signal directj.on and anal og-to-digital, canversion in

t he opposihg st yifHl tét'ingctiDﬁn‘;i1 qﬁ?d&gﬁgn‘%nb%ﬁerﬁa%t tsk,eyg?gl"églts a;i Yrr]ggg t he
functionahitye0f i canakagwbasebanrdcprosesséngaduni thE10npmy Hegrspmayi ded by
di gital processing conponents, for exanple by the DSP 502 ]%aﬂy %tnger

central prBELYST rfy Wits Ve85 TheA DSBS 509 nBS PRt ' 5im @ Trac

nmodul atsi opt de e afdtaBnatodi nghdecedizngke 0} efliedvinag/ Bei twerdeeavi ng,
spreadi ng/ despreadi ng, inverse fast Fourier transform Eg %I FFT) / f ast
Fourier tE8REPOFIA AP EERTIICCHISReraPFk Sppenditg/ FeRoVarl * ot her

signal preeesshNtm fMiCHE0RE 20cRSSAC ahednWud {1 MWdIRles SoeammatYceat i ons. In
an enbodi ment, for exanple in a code division nmultiple access (CDVA)

t echnol ogyaapplltat i 2f6p alshaishcttefnF(PCtIGPIERE BRIP-B0XS%&y perform

nodul at i ORy,COEH NGt ekkeavh neh ARd speeadh ngy2 andcherLeprenei ver
function the DSP 502 may perform despreadi ng, 25 deinterl eaving, decoding,

and derpdul ation. |fanethennephostiarents, «HarpsxaML1RsaBhOrdd 0goRal
frequency division nultiplex access (OFDVA) technol ogy application, for the

transnittépkpuRtgion tHETRSPS 507 ihy SFerP dr APHBHUICALCEn WL B ity CC1

interl eavige LNyeL Sg f ask EQUEI£TcdiraB3fiorning, anda eyehés 30 prefix
appendi ng, and for a receiver function the DSP 502 may Eerform cyclic

prefix rempvatiin¢nist Foarrer PPRFRTIGINPAGOTAEINLET IFe&PPRgol et G Rg, and
demodul at 8l FRa Phdero heal 8591 dechnRlagynaprld caljiensd. Yeinotdter signal
processi ng tfuncti ons
15 sensor 538 is coupled to the D3P 202 to decode global
positioning system signals, thereby enabling the URE 10 to
determine its position. Various other peripherals may also be’
included to provide additional functicns, e.g., radic and

television reception.

20 Figure 16 illustrates a software environmment 602 that
may be implemented by the DSP 502. The D3P :0Z executes
operating system drivers 604 that provide a platform from which
the rest of thé software operates. The operating system drivers
604 provide drivers for the wireless device hardware with

25 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

30 Java applets €12. The web browser application 608 configures
the UE 10 to operate as a web browser, allowing a user to enter
information intc forms and select links to retrieve and view web

pages. The media player application 610 configures the UR 10 to



WO 20091100533PCT/ CA2009/ 000174 - 40 - and conbi nati ons of signal
processi ng functions may be perforned by the DSP 502. The DSP
502 may communicate with a wirel ess network via the anal og baseband

processi nguliioboRdds | N some 5 embodi nents, the comunpepbi Gy Provi de

I nternet connectivity, enabling a user to gain access to content on the
Internet and to send and receive e-nail or text nessages. The i nput/output
interface 518 interconnects the DSP 5022and various menories and
interfaces. The nenory 504 and the renovable 10 nmenory card 520 nay provide

sof twar e asd-idateaatha 04 iQuie bheaopsratsan otdihe DSR 582z #Avmiw) <t he
interfaces. may be the USB interface 522 and the s ort range yjm ess

] |
communi caf torr¥dBSYSEeM B4 Th&OUBE Y % PAEE 522 Wy e ﬁgedé% 6 char ge

the UE 10¢ame nRy1aks0 enakdmgonbarCGEl4Gnitqntf yaotion asmaipesipheral 15
device to exchangﬁe information with a personal conputer or other conputer
system TRel&lfst ttor ARgeP T T¥iesdSEo ‘cati on subsystem 524 may include an

infrared port, a Bluetooth_ interface, an | EEE 802.11 c l.i.an i rel ess
interféace, or any GtReFE&hbrt F&Fgé wi 7t ec'seéltéé‘(r?mﬁﬂ?i_cﬁé)]ingrjrosﬁﬁ- E@/%?%%

whi ch may | enabl g rehe bl 29l tteaCoRmami Gat e swoeekesslwitn the otdhers near by
mobi | e devices and/or wrel ess base stations. , The | nput/ out put
i nt er f acel®4 guginy PEGHEREPNE GIHECE LT RIS 56PEESE HEL H) PE L5596 hat , when

triggered, gauses the,LE 1010 Prevbdecds Neticaet fotbeisefhphior exanpl e,
by ringing, 25 playing a nelody, or vibrati ng(l. The alert 526 may serve as a
nechani snmefipebialidnt trghthdlauddre NECanyaDf “pakitead YRS Y“©GBh1as an

| ncomi;hg 9@%&1 amnqwmg&a@@ss%aszgpiagg, afLrARRALBLIBS - TRMNdeE Bysisdd ently
vi brating, or e'by playing a specific preassigned nmelody for a particul ar
cal l er. 30Thethetypad 528s¢ouptles frs the! PBPI50Z2 9i'a Phdédr it erface 518 to

provi de ong, mRGhANiSILLOf,Lhe Skt 0 RKeSehecti ons:cenber 1haf ardmt i on,
and otherw se provide rnput to the UE 10. The keyboard 528 may be a full or
reduced a processor 720 (which may be referred to as a central processor
unit or CPU) that is in communication with memory devices
15 including secondary storage 750, read only memory {(RCM) 740,
rendom access memory (RAM) 730, input/output (I/0) devices 700,
and network connectivity devices 760. The processor may be

implemented as one or more CPU chips.

The secondary storage 750 is typically comprised of

20 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

25 execution. The ROM 7490 is used to store instructiecns 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

30 and perhaps to store instructions. Access to both ROM 740 and

RAM 730 is typically faster than to secondary storage 750.

1/0 devices 700 may include printers, video monitors,

liguid crystal displays {LCDs), touch screen displays,



WO 2009/ 100533PCT/ CA2009/ 000174 - 41 - al phanuneric keyboard such as
QNERTY, Dvorak, AZERTY and sequential types, or a traditional nuneric
keypad with al phabet letters associated with a tel ephone keypad. The i nput
keys may include a track wheel, an exit or escape key, a trackball, and 5
ot her navi g% #8HH5Br functional keys, which may be i nR&TEiN*4EH Essed to
provide further input function. Another input nechanismmy be the LCD 530,
whi ch may include touch screen capabilify _and al so display text and/or
graphics to the user. The LCD controller 532 couples the DSP 502 to the LCD

530. 10Th%$§§gﬁé%g§%%y§§és,igwngkﬁgegia§Q?QRﬁ§LtQ%agg QQLEQ_R@K%edigital

pi ct ures. onmmuni cates with the CCD canera 534 via the canera
control | ereB36nitarsanceldr reatrodi mmarerat epgreier CEEer afF ngt ke otedilng to a

t echnol og t her a . e Coupl ed Device caneras nmay be enpl oyed. The
GPS 15 se)r%gg?mﬂ?#ulqs%ceg&%%gd to the DSP 502 to decode gl obal positioning

system si gnal s. _ther gby, enabl.ng the. LE 40,1.8.00H61 0% 115 (ROSELLRTL s

Vari ous other peripherals nmay also be uded to provi de additional
functi ansmodegs, matino bandst ebevdgictn credept iV er2@E garealeoyd |(§SBiates a

sof tware enyironuent. 602 Lhal. my he dapLementad iyt he, RSP 502, The DSP
502 executes operating éys?em drivers t hat provicde a platformfrom
whi ch t he giestioftddelasaf inacefaoper @Ded.) Thedopeviailrgssystemadmsavers 604

provi de drivers f e wreless, device_hat re wi.th rdized
i nt erface?eFﬁﬁfkaﬁ’éLpta“gcggglel e 10 appirea %g%@scoafr\tg\farsélggééea%og%r ating
system dr iM@is:604mincipldeaappts catiMen madagenentoesesystes (SANSD) 1606 t hat

transfer control betwee licatiqns running on the UE 10. Al sg.shown in

i qur 6 GPBTHOWET 1Y SwaEs P apBi T Cht T g o608 5 oA Bl dy&r byl dat fon 610,

and 30 Javaoapphetisofd AevIheswebribsanser vappl ¢@atdcanv608 tomfdeguiroes t he UE

10 to operate as, a web browser, a_} Oov#&ngoa user to enter information into
% [

fornms and "¢ EEEP1T k¥ PEOFEETTE B pades? HhelWedi's player
appl i cati gme630 €ond iiguresetbhe UE 0 dueh WhHh2009/d 0R533PETHECA2009/:000174 -

42 - retrieve and play audi o or audi ovi | media. The Ja appl.ets 612
conf i gurel%%emlﬁ’%q gthﬁlr%oiwaepﬁ%u 0% S7:%& ’E‘?“é@% %&lgﬁhég?ﬁaﬂﬁ%ﬁ%’nal ity. A

component L4 rhehtetowd, de-f unght leédgiutty ihebateth dro tbhenpr esemirk in

dISC|Osur%he course of performing the above-described method steps. Such
informaticn, which is often represented as a sequence of
instructions to be executed using processer 720, may be received

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

20 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 embedied in a carrier

25 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 cor free space. The information

A0 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

informaticon or fransmitting or receiving the informaticn. The



5The UEs 10, ENBs 20, and central control 110 of Figure 1 and ot her
conponents that m ght be associated with the cells 102 may i ncl ude any
general - purpose conputer with sufficient processing power, menory

resources,“ﬁpg@&ﬁﬁggrk t hroughput capability to handle Eﬂﬁpﬂﬁﬁﬁﬁ§ﬂry
T cal,

wor kl oad pl'ac upon it. 10 Figure 17 illustrates a ty5|
gener al - pur pose conputer system 700 that nmay be suitable for inplenenting
one or nore enbodi nents discl osed herein. -The conputer system 700 i ncl udes
a processor 720 (which nay be referred to as a central processor unit or
CPU) t hat phSehdh L yTOMANCaE | Oyl bupeaBsy idewineesalbi4nacladi, ngrsecondar y
storage 750, read only_ nenor ROM 740, random access nenory 30,
input/outEMPQ%I9?)5%ﬂ@@?éeguﬁ%ﬁﬁjéhﬁsﬁ@t9&nqgﬁﬁﬁgh§5t %W?%nggviéégég%ﬁz The
processor gay-he 4 mRl eABnt £4h A48 2NenOkhedDIre GRY ebi psnerEhedsecoadarryy
storage 750 is typically conprised of 20 one or nore disk drives or tape
drives andci seved FEiRABAVET L iNNevEt bP ag® otk 1dded hnd s & -over-fl ow dat a
storage device if RAM 730 is not |arge enqugh to hold all working data.

Second@ry stor ag&h?5ProREFHE JLBde¥ eS0T & Bl bYr B SahicCACar eYBREES i nt o

RAM 730 whep,sueh RQUhaus i & sel eetedsEorr 2 axeqution. rThepROM 740 is
used to storée instructions and perhaps data which are read _during program

execut i onoPROM Y 405k (hasn- (Al iatis €1 psnor SFHEVPEEMMTEh dlypPEal Iy has a

smal | menory  eapac] tos Lekatl Ve diQdkhesh ar agdy mRIDI Magapasi ty ehesecondary
storage. The RAM 730 is used to store volatile data 30 and perhaps to store

i nstructi orsvoRecEsRecsivbth ROMCE4078Rd REMIZ3ONLE ?ypirdaldeysPast€! t han

to se dary.s age 17504 I/ Q. devd £900 . maynidchudecprinters,
videoqggnﬁfo?s§@§13ﬁ§§ gr?s?%ﬁciﬁiﬁasaysg(L )f touch screen displays, WO
2009/ 100533PETHCAZOGOMO0DT4discussed as executed by a processor, the

instructions may be executed simultanecusly, serially, or

otherwise executed by cone or multiple processors.

While several embodiments have been provided in the
15 present disclosure, it should be understood that the disclosed
systems and methods may be embodied in many other specific forms
without departing freom the spirit or scope of the present
disclosure. The present examples are to be considered as
illustrative and not restrictive, and the intention i1s not to ke
20 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 comitted, or not implemented.

Blso, techniques, systems, subsystems and methods
described and illustrated in the various embodiments as discrete
25 or separate may be combined or integrated with other systems,
modules, technigues, or methods without departing frem 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,
30 device, or intermediate component, whether electrically,
mechanically, or otherwise. Other examples of changes,

supstitutions, and alterations are ascertainable by one skilled



- 43 - keyboards, keypads, switches, dials, mce, track balls, voice
recogni zers, card readers, paper tape readers, or other well-known input
devi ces. The network connectivity devices 760 may take the formof 5
nodens, nodem banks, ethernet cards, universal serial bhus (USB) interface
cards, ser ™ 209%{%Paces, token ring cards, fiber distBEEYIGHETY
interface (FDDI) cards, wireless | ocal area network (W.AN) cards, radio
transcei ver cards such as code divisiongnultiple access (CDVA) and/ or

gl obal system for nobile 10 communications (GSM radi o transceiver cards,
and. other ;vel s kc{]:(%wg ReLuel & evi-cesy: These dé%%%ﬁthPM@G@HeV|strZ@o

devi ces may enabl e tﬁe processor 720 to conmunicate with an Internet or one
or nore ianhdapeire Msthosedhaxraigt-wor k connection, it is contenplated that
t he processor 720 m ght receive information 15 fromthe network, or m ght
out put i nf or mat i on Numetrhe sneedb kod - atve 286uF 881 dF L PET 16T MPRgPERESNL

above- desqr L bed. Rl Nod 8BSs) SUGh Jifr BRL AN, bl £hdsrabben I epresent ed
as a sequence of instrutions to be executed usi ng processor 720, may be
recei véd thenefmd: dut et tedetotode Hettworlkhinorhexaepite, 25 fhehe form of a
20 conputer _data,signal_ e dj i carri : h

i nf or mat i 6RF W ?%rF#%%%ﬁ'nE %dg§%%}éké§? ?ﬁ't?%c%?%ﬁgl%%?lﬁghgfgggge%h%%ing
processor ag26péot £ exdiy essmaybbe eoeinced from and outputted to the
network, for exanple, in the formof a conputer data baseband signal or
signal enbodied in a carrier 25 wave. The baseband signal or signal
enbodied in the carrier wave generated by the network connectivity 760
devi ces may propagate in or on the surface of electrical conductors, in
coaxi al cables, in waveguides, in optical nedia, for exanple optical fiber,
or inthe air or free space. The information 30 contained in the baseband
signal or signal enbedded in the carrier wave nay be ordered according to
di fferent sequences, as may be desirable for either processing or
generating the information or transmtting or receiving the information.
The WD 20091100533PCT/ CA2009/ 000174



- 44 - Dbaseband signal or signal enbedded in the carrier wave, or other
types of signals currently used or hereafter devel oped, referred to herein
as the transm ssion nmedium my be gqﬂgrated according to several nethods
wel | known to one skilled in the art. 5The processor 720 executes

i nstructi wASCLaodes, conputer prograns, scripts which it accesses from hard
di sk, floppy disk, optical disk (these various disk-based systens may al

be consi dered secongaré gta&aﬁe 7§0ér ROM 740, RﬁM 730t or the network
connecti vitty device§ TBOCMiTeShI"Y Tn8 CFF8ceSSor P758%10 i s shown,
mul tiple prREessong:My be present. Thus, while instructions may be

di scussed as executed by a processor, the instructions nmay be executed

si mul t aneously, serially, or otherw se_executed by one or nulti@le
processors. Wile seVepEliERHBE AeftEIRsy&5ELERTSREVIGEGaRR th8 15 present

di scl osur s }ngéhgugqngﬁe%g%é&g@g bﬁl@][ckt be odi ebeedonypstantgand net hods

may be e in many other specific fornms wi thout departing fromthe
spirit or ficepemdketherpneséntiviesdhosuval THE Tpr eswbtinexdmwpl € are to be
consi dered_as iIIustrzti e _an noa.rg:%nictive” and thﬁtht%ntion is not to
be 20 |inPLEHSt §OFhEPAERE PE GRVBAIRE: &RS Ed718%SRpl eI i Rd Svari ous

el enents grceqRPAnenkS wB¥mbeicamrboned or integrated in another system or
certain features may be onmitted, or not inplenented. Al so, techniques,

systens, subsystens and nethods described and illustrated in the various
enbodi nents as di scFBEES2S P eseparate MEFhd TdorbrRedaSt Pntdgr at ed wit h

other sysLop. (BARLESes! BENNLAURS ondl pHELNRYS SMlokthoyt,depant i ng from the
scope of the present disclosure. her itens shown or discussed as coupl ed
or direct {yecogpkedrensmdmuinimeatintig rwiatlh &dcolrkst kexd @way Uod ifiodi rect |y

coupl ed or ni cating through _sone_ interface, 30 device, or internediate
conponent?T&ﬁgRﬁéﬁlglEégPF@&II3}mﬁe&ﬁ§ﬁfg§ﬂpy%%SF%grhermﬁse. Ot her exanpl es
of changes, substitutions, and alterations are ascertainable by one skilled
WO 2009/ 16Q533PCT/ CARRODLR0QE/4f- c42im 1 further comprising:

communicating based on the single assignment

message.

3. The method of claim 2, wherein communicating
based on the assignment message comprises transmitting
data blocks on the at least one pair of slots for RITI
blocks and the slot for BTTI blocks.

4, The method of claim 2, wherein based on the
assignment message comprises receiving data blocks on the
at least one pair of slots for RTTI blocks and the slot
for BTTI blocks.

5. The method of any of claims 1 to 4, wherein an
RTTI block consists of a first pair of slots in a first
TDMA frame and a second pair of slots in a second TDMA
frame; and wherein a BTTI block consists of a slot in the
first TDMA frame, a slot in the second TDMA frame, a slot

in a third TDMA frame, and a slot in a fourth TDMA frame.



in the art and could be made wi thout departing fromthe spirit and scope
di scl osed herein. Nunmer ous nodi fications and variations of the
present disclosure are possible in light of the above teachings. It is 5
therefore to be understood that withima7the scope of the appended cl ains,
the di sclosure may be practiced otherwi se than as specifically described
herein. 46 WE CLAIM 1. A nethod in network access equi pnment conpri sing:
transmtténg a si ngitee assilgrirernt amssdgelshat dssioghswhesehyl heenporary
bl ock flow (TBF) conprising a first m.xed transit tinme interval (TTI)
conbinati6hﬁ%£%s??ﬁigﬁTﬁnﬁéh?%ﬁ?Qﬁ'Qﬁﬁﬁ%%nﬁka$i§§a5%0ision nul tiple access
(TDMA) communi cati on; wherein the first mxed TTlI conbi nation
of slots conprises at im#istataine pdiat dfheslastsd ghowenRTTE @redueddTTEansmit
time interval) blocks and a slot for BTTlI (basic transmt time interval)
bl ocks. 2TBFh@SHe¥MBE 0t claim 1 further conprising: comunicating based on
the single assignnent nmessage. 3. The nethod of claim2, wherein
communi cat i ng based; edi ddei &b SRt ( e ssagy icenBilirdeplbcansni t tndg dat a
bl ocks on the at |east one pair of slots for RTTI blocks and the slot for

BTTlI bl ocks. 4. The nethod of cl aj wherei.n b t ssi gnnent
nmessage conpri ses ria%‘éjr?/?ﬁjgmﬁacfé 53]1‘30[&%5) O e "&t %I%ggs?ﬂgﬁg‘?s i'r of slots
for RTTI blocks and the slot for BTTI blocks. 5. The nmethod of any of
clains 1 0 4, wherehs maciddloblaok ednsising df ta fé merpanr tok slots in a
first TDVA frame and a second pair of slots in a _sec n%ﬁ&DNA frame; and
wher ei n aSBIFLCHRBEKITRART SFLSHISS GPPTIFTHE FASE TOM fFane, a slot in

the SeCO“QsIEQﬁméﬁénﬁeséaééPtaiﬁhéké&ﬂddhﬂmzﬂ%fdéﬁﬂgnm@m& meslsalyel,n a fourth
TDVA frane. 7 _
or a packet timeslot reconfigure message.

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

receiving a single assignment message that
assigns a single temporary block flow (TBF) comprising a
first mixed transit time interval (TTI) combination of
slots for uplink or downlink time division multiple access

(TbMA) communication;

wherein the first mixed TTI c¢combination of slots
comprises at least one pair of slots for RTTI (reduced
transmit time interval) blocks and a slot for BTTI (basic

transmit time interval) blocks.

8. The method of claim 8 further communicating based

on the single assignment message.

10. The method of claim 9, wherein cbmmunicating
based on the assignment message comprises receiving data
blocks on the at least one pair of slots for RTTI blocks
and the slot for BTTI blocks.



6. The nethod of any of clains 1 to 5 wherein the single assignnent nessage
contains at |east: an indication that the assignnent is a m xed
TTI TBF assignnent; indication of slot(s) carrying BTTI block(s); and

i ndi cation of slot(s) carrying RTTI blsgck(s). 7. The method of any of
claims 1 to 6 wherein the single assignnent nessages conprises a packet
uplink assignnent nessage, a packet downlink assignnent nessage, or a
packet ti ksl ot redﬁnfhgﬂﬂaxhﬁgéa@@inlgf Ahegehiod conmysécasgudpnent (UE)
conprisin recei vi.n |n i t assigns
a single g%ﬁ%%r%? i IR T %E%S égd%@ﬁ?is%@???é?gﬁgéggﬁ?rgﬁé?t time

i nterval bIB&ksC@ﬁﬁmméuatNﬁéﬁsﬁﬂdne;ﬁamrlqﬂ|sabt3rfdmwﬁEEmkbﬁouEsd|V|S|on
mul ti pl e access (TDMA) _comuni cat i wherein the first m xed
TTI conbi #aEi BRe oFL1_F ot T donpr (glﬁékﬁ | east one pair of slots for RTTI
(reduced transmt tinme |nterval) bl ocks and a slot for BTTI (basic transmt
time intefyal) bl ockse mékhdaubﬂnﬁdyxbﬂﬁchﬁﬁﬂsﬁ@Sthuﬂuhewhemgmunhnating
based on the single assignhnment ne e .net hod of cIa|n19 wherein

ssa .
comuni caRThRE bh3el %PP%%%F%S%ﬁghﬁEﬁ?1hé§§ég i tsd? PeldfSing dat a

bl ocks onrhlig ﬂiaxh@aéﬁd%esé@éﬁd qfaist s S1 REH ablseckadandunhe slot for
BTTI bIocks . The nmethod of claim9, wherein comunicating based on

t he aSS|gﬁane n@%@a@@e%%hmr4§%ﬁfirh%ﬁﬁﬁtQQQﬁjﬁﬁéthbPo@Q§toﬁntﬁ@eat | east
one pair ot %lcg‘?ﬁM%\Ofrgﬂ_T' ?'Qﬁ&@vﬁgdcﬂéﬂ'%e%cﬁd quyMAB'El;IamQI ogkgiotl2. The

nmet hod of "an alrns rein an RITI bl ock consists of a first
pair of shiats thiadfTbM¥a TDieframt amlat secendopaith g0MY dtrémen a second
TDVA frane and wherein a BTTlI bl ock consists of a slot in the first TDMVA

frarre_, a in t%geﬁg&gogmg g‘ﬂéﬁ@f C[ajhélé[%gfé A bhik %r@@%&h@am and a

slot in a 0urth T frame any of c ai s to 12
wher ei n t Bengilaghes segsagenconiaiats Badteast : an indication that
the assignnment is a mxed TTlI TBF assignnment;

an indication that the assignment is a mixed TTI

TBF assignment;
indication of slot(s) carrying BTTI block(s}; and
indicatiocn of slot(s) carrying RTTI block(s).

1l4. The method of any of claims 8 to 13 wherein the
single assignment messages comprises a packet uplink
assignment message, a packet downlink assignment message,

or a packet timeslot reconfigure message.

15. A user equipment configured to implement the

steps of the method of any one of claims 8 to 14.

16. A computer readable medium having instructions
stored thereon that when executed on a user eguipment,
instruct the user equipment to execute the steps of the

method of any one of claims 8 to 14.



i ndi cation of slot(s) carrying BTTlI block(s); and indication of slot(s)
carrying RTTlI block(s). 14. The nethod of any of clains 8 to 13 wherein
t he single assignnent nmessages conprises a packet uplink assignnent
nmessage, a packet downlink assignnent 4fessage, or a packet timnesl ot
reconfigure nmessage. 15. A user equi pnent configured to inplenent the
steps of the nethod of any one of clains 8 to 14. 16. A conputer readable
medi um ha¥7rng i nst rlici¢orerktaneas s ME@natatcopfé gugrdc ibed on a user
equi pnent ; t e gt he et hod
o any. onimBFERPHE A% ONE, SR B ot el i Aot B
configured.to inplenent the steps of the nethod of any one of clains 1 to
7. 18. A conputer readable nediun1having instructions stored thereon that
when executed on n S I Gt access
eqU|pnentE%o execut%v§$ﬁP@§%§§§a fﬁi%p%%vqg gﬁgtgﬁk%?ghﬁs 1to 7.
stored thereon that when executed on network access

equipment, instruct the network access equipment to execute

the steps of the method of any one of claims 1 to 7.



