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[ 0003] The present invention relates to wreless
comuni cation systens. [0004] BACKGROUND [ 0005] The

evol ution of high speed packet access (HSPA) towards
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i nprovenents to the physical |ayer as well as possible
changes to the architecture. One inprovenent that has
been proposed is the use of higher-order i ons
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to R6 to maintain the Quality of Service (QS) of all
WRUs sinultaneously transmtting will not be as

i mportant in scenarios where a single, or only a few,
WRU is transmtting at a given tinme, and is adding
unnecessary overhead. [00111Accordingly, better
signaling nmethods are needed to support hi gh UL data
rates in evol ved HSPA. [0012%3% 13] The It of
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[0012] SUMMARY
{[0013] The disclosed method and apparatus for allocating resources

comprise scheduling a requesting wireless transmit receive unit (WTRU) for

transmission using non-persistent scheduling.



[0022] Figure 1 is an exanple of a wreless

comruni cation network (NW 10 having a plurality of
Node-Bs 30 and WIRUs 20, (only one if which is shown).
A wirel ess communication network 10 (NW conprises at
| east one WIRU 20, including a transceiver 9 and a
processor 22, one or rmre Node-Bs 30, and one or nore
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(step 402). Node-B 30, optiona.ly, also receives other
i nformati on, such as interference generated by other
WRUs and control information transmtted from ot her
WRUs. Grant allocation information including a grant
[imt and maxi mum power ratio for WIRU 20 is
determined (step 404). The grant allocation
information is then transmtted to WIRU 20, (step
406). [0028] The use of persistent allocations often
may require doubling the nunber of scheduling comands
in order to renove the allocation of a WIRU 20, when
only a single WTRU 20 is allowed to transmt at given




(0030)I1t is preferable that a new definition for an

exi sting channel be used. For exanple, the enhanced
access grant channel (E-AGCH) encodes six infornmation
bits; five for the grant value and one for the scope.

Si nce Node-B 30 does not signal a power ratio, the
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hereinafter. [0033]Alternatively, Node-B 30 may
schedul e WIRU 20 wi t hout suchg4a transm ssion, biasing
a CQ on previously avail abl e nmeasurenents. In
accordance with this alternative, such a CQ is
preferably biased according to a pre-defined rule in
Node-B 30. For exanple, the type of biasing my depend
on a specific goal Node-B 30 is trying to achieve. If
Node-B 30 is trying to mnimze interference from WRU
20, the initial CQ is preferably biased down. |f
Node-B 30 is trying to maxim ze the probability of
detection of data from WIRU 20 on the first try, the
CQ is preferably biased up. [0034]If the initia




Met hod of determining CQ CQ burst

Det er m nesCQ usi ngrecei ved transm ssion Special signal
transmitted at a defined power offset Determines CQ
using the received special signal No information CQ

bi ased based on a specific goal Erroneous transm ssion
CQ based on erroneous transm ssion and sent to WIRU

al ong with ACK/ NACK TABLE | LOOS In the CELL .F
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[0031] In order for Node-B 30 to determine when to schedule WTRU 20 and
the appropriate CQI, a signal (preferably a CQI burst) is transmitted from WTRU
20 shortly before transmitting the control information used for scheduling. An
example signal may be a previous data transmission from WTRU 20. A flow
diagram of the method 500 used by processor 125 to grant transmission
allocations, including a CQI information, is illustrated in Figure 5. Node B 30
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[ 00381Sl ow power control with CQ signaling can be
realized by any of the nethods disclosed above. These
nmet hods i nclude cl osed | oop RRC signaling, which

i ncl udes the Node B RNC sendi ng RRC nessages to the
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it is still possible to get

benefits even if a

fraction of WIRUs are | egacy WIRUs or WIRUs
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ORItadeddbabed ors g lspetifid gopl |

ErRBefisStshfimidtibecat | ons coj

NOQIShasgd onleetatievastransmission

contr ol information from a Wanal gest t tANWTRUr edaxigy ewith
uni t ACK/NACK.

TABLE I
[0036] In the CELL_FACH mode, the CQI burst as set forth above is

modified to enable similar operation of Random Access over HSUPA-type
signaling with fast allocation. For example, an access-preamble with ramp up
similar to currently used random access channel (RACH) schemes may be used.
The access codes and slots are defined in a manner similar to what is done in
present day schemes and the signatures selected correspond to a temporary “user
ID” (which exists only at the Physical (PHY) and MAC layers). As such, when
Node-B 30 acquires a particular RACH preamble from WTRU 20 HARQ entity
146 determines whether a NACK response, which will tell WTRU 20 not to
transmit, or an ACK response with a specific CQI, which will enable WTRU 20 to
select the appropriate transport format for message transmission should be
transmitted to WTRU 20. In accordance with this method, a NACK can be seen
as a special case of CQI (i.e., CQI of zéro, per se). This CQI/ACK/NACK is
addressed to WTRU 20 with the temporary ID based on the detected signature,
thus identifying the correct WTRU 20. This ID is valid for the duration of one
MAC transport block, and can therefore be used to send CQI/ACK/NACK's to that
WTRU 20 for re-transmission. |
-



(WRU); and determ ning a non-persistent grant

al location for said WIRU based at |east on said
control information, wherein said non-persistent grant
allocation is limted to a determned grant limt. 2.
The method of enbodiment 1, wherein said grant [imt
is acertain tinme duration. 3. The nethod as in any

precedi ng_enbodi nent, wherein said I

[0EbT oo Acrdanon FtyBa CirGBR B 0] AEIEE LT ETiRe £om
fhe NbO&-BBILN Etvéﬁmuma%ﬁ aRb e6d ek b tieN itk Te ahabled dnstead of
sai d control information conprlses schedulin

corapensating for chanmpkvaratinng with Wnéﬂ*fsmneefé’&?fg‘@ regulate the

g{@gﬂ&;}%% ot thd Sfods B, 'tﬁb REcelvedSoRiel tis Pgeforabhiasiaied to
Indicator (CQ) information to

vy, wihtte td medulation ppdcoding sthemgEh ﬁdaafs’fsl %ﬁ%ﬁ&ﬂ’i’rﬁ%‘ﬁ‘a&ml

&Lﬁﬁ&&;%?ﬂﬁ&b&'ng defi ning a physical channel for
ansm t . 7. The nethod of_ enbodi 6

9058bi s Sla mwcoatromh QI signaling eahbenealiz Ye%?é’ ofthe
re%ﬂodsccngays%d &%vé%se methods include closed loop RRC signaling,

which includes the Node B RNC sending RRC messages to the WI'RU Radio
Network Controller (RNC) to control its transmission power when transmitting
data, based on interference measurement reports, e.g., CQI reports, from the
Node-B; re-interpreting E-DCH relative grant channel (E-RGCH) as a “power-
up/down” command (instead of power-ratio-up/down), which assists with inter-
cell interference; and continuing to use a fractional dedicated channel (F-DPCH)
with a frequency, predetermined by higher layer signaling, that is lower than
current methods.

[0039] The rationale for utilizing slow power control (instead of fast power
control) is that there is little gain in tightly controlling interference at serving
Node-B 30, since scheduler 144 in Node-B 30 has the possibility of scheduling one
WTRU 20 at a time. Furthermore, interference to other Node-Bs is typically not
improved by fast power control since the fast power control commands are
correlated to the channel of the closest Node-B, which most of the time is serving
Node-B 30.

[0040] Another advantage of slow power control is that Node-B 30 has the
possibility of optimizing the choice of which WTRU 20 should be transmitting at
a given time, depending on short-term channel conditions (channel-sensitive
scheduling). Furthermore, the enhanced transmission format code (E-TFC)
selection procedure is considerably simplified since WTRU 20 knows directly
from Node-B 30 what E-TFC it can use. Therefore, the transmission power does

not need to be recalculated at every transmission.
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8. The nethod of enbodi ment 7, wherein said defining
conpri ses replacing bits of said E-AGCH with the CQ
information. 9. The nethod of enbodinment 8, wherein
said five (5) bits are replaced. 10. The nethod of
enbodi nent 9, where in the remaining bits of said E-
AGCH are used to signal whet her said grant allocation
i S non-persistent, A_nethod as..in,

s ronAdbapkowgrd e bl RREI R OF ook Fhega PP access

s ﬁiﬂﬂﬁies Rhé &ankls foRBEEMSE ®atrd] chanhéletructure.
?or X%EH’ The net htgd of errbo%l& erein

slaegac:sv&@mus uhgt do mtempémevdéb%\dlﬁv aﬁ?ém%tgP%Wan opfrate in
”‘2&‘9 &rc%lmequaﬁg olckediMag bRl NsteAtothe k@RS physical channels
peci a ignal recerved at a defined power, off
ThBnerinivotkeot sxsttroslio Relepss 6 f1PEPnToaRd e&rﬁg?‘t‘mf}“sed
LOSI 8L WARGR UG R0e bl AIRMDneloddad AchiifibDiRE tIE-

for scheduling transm ssion

DCH cadib ontvarb pmpeiany 1deat1tse(@‘eRNg‘ D), tharefoge theshagees to past
Corkt ; °' |t o OAt‘%Qleflf,{) RAFd %@%ﬁdﬂi@émﬂ FR8eA/ s also

essor fOT eterm nin a
mfunspareat 6 daagﬁacg mUaISim;e at ees dl&pre@ausegnature sequences for

different WTRUs.

[0042] Although the full performance benefits of the disclosed method are
available in scenarios where all WTRUs on the carrier implement the invention,
it is still possible to get benefits even if a fraction of WTRUESs are legacy WITRUs
or WITRUs transmitting more continuously at lower bit rates. In this case,
different radio resource management methods are possible for the coexistence of
these two types of WTRUs. Once disclosed method segregates the high bit rate
WTRUSs and the low bit rate (and legacy) WTRUs in time, thereby restricting the
allowed HARQ processes of the WTRUs. Another disclosed method reserves a
fraction of the total UL load for the low bit rates and legacy WI'RUs, and limits
the UL load used up by high bit rate WTRUs that use the slow power control
mechanism.

[0043] The above disclosed methods are applicable to WTRUs in the
Cell_Dch and Cell_FACH states. These methods have the advantage of reducing
overhead and possibly allowing the serving Node-B to perform channel-sensitive
scheduling; simplification of the E-TFC selection procedure (since the WTRU
directly knows which E-TFC is achievable from the CQI transmitted by the Node-
B); and reducing overhead due to E-DCH downlink control channels (e.g., E-
AGCH, E-RGCH).

[0044] Embodiments

1. A method for scheduling transmission allocations comprising:



WRU based at |east on said control information,
wherein said non-persistent grant allocation is
limted to a deternmined allocation period. 16. The
Node B of enbodiment 15, wherein said grant linmt is a
certain time duration. 17. A Node B as in any
?recedlng enbodi nent, wherein said grant |imt is a

ransmission of a limted nunber acket data units.
18. Aepaddas Boatrol Anfrpatipr B Yy V@ﬁ?}gﬁ a’wﬁ piyemait
sai d GefitPhng Nf Or mati on conprises schedullng

information. 19. A Node B as in_any. precedi
embodieeminingra hew-peRsASPRIETAGE aHegsbion o% sRjd W ERY hased at

AR At 5 g 0 g Blstoni

mﬁnﬁﬁnbhehununpﬂiswnglubflnlng a physical channel for
t r an \?\%;net tipg d(% ?gmbo&%n xﬁhewh@@% B braithnsit iedéertain

rein sai yS|ca annel i1s an enhanced
anmahﬂagomnt channel (E—A&I}ﬂ 22. The Node B of

?gg?;gc Imrelg B Setf(’x)"ﬂ?é Sina %’%&%ﬁﬂv& Qxhﬂgdnﬁﬁ;[ﬂ? IWIS§8in said grant
jipfipisrspiramsmission of a limited number of packet data units.

4, The method as in any preceding embodiment, wherein said control
information comprises scheduling information.

5. The method as in any preceding embodiment further comprising
transmitting a Channel Quality Indicator (CQI) information to said WTRU at the
time of scheduling.

6. The method of embodiment 5 further comprising defining a physical

channel for transmitting said CQI.

7. The method of embodiment 6, wherein said physical channel is an
enhanced access grant channel (E-AGCH).
8. The method of embodiment 7, wherein said defining comprises

replacing bits of said E-AGCH with the CQI information.
9. The method of embodiment 8, wherein said five (5) bits are replaced.
10. The method of embodiment 9, where in the remaining bits of said E-
AGCH are used to signal whether said grant allocation is non-persistent.
11. A method as in any of embodiments 1- 5 further comprising
receiving from said WT'RU a signal prior to receiving said control information.
12. The method of embodiment 11, wherein said signal is a previous

data transmission.
13. The method of embodiment 11, wherein said signal is a special

signal received at a defined power offset.
14. The method of embodiment 13, wherein said signal includes
information on the amount of data buffered in said WTRU.
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23. The Node B of enbodi nent 21, wherein said five (5)
bits are replaced. 24. The Node B of enbodi nent 23,
where in the remaining bits of said E-AGCH are used to
si gnal whether said grant allocation is

non- persi stent. 25. The Node B of enbodi nent 19
further conprising receiving fromsaid WRU a si gnal
prior to receiving said_control information.

Node 1B of A Mede & fap srheduling frapanission; °%%’H§|°°‘P§“§“g

Previ,ofseidat forl fepdl o SohH0l inférmdtién Rt aBuitbless transmit
enbodi nent 25, wherein said signal is a special signal

receivé voil (WTR)denrd ned power of fset. _ 28. The
Node %ﬂzesg&bﬂg'mg é"’ﬁ@ﬁ%bfhls%&hﬁj Rdllocdtivil fod &aid
a

i nformation on the anount of ta buffered .in said ¢
VAITRU based4% lenist o said conlrok imfarmationghersinfaif menpegsisten

%ﬁ%g{; Qﬁ{bﬁﬂoh ﬁkblﬁ’:ﬁ{dad go“é ?&eﬁﬁiﬂ%%ﬁoba&% peeah feature or

can be use one w thout the other features .
an d abenePieNate B of epshodnentdSnwhersin tid srgnt hioygt is a certain
out ot her features and el enents. The net hods or
Hng c‘?}arnts provi ded may be inplenented in _a conputer
progndm A dlotleBrae in auny piereding embedimient, yvherain said grang lipit

SRSt SR0aDl S ahaLane UGl fan dixecut  on by a

0se computer processor. Exanpl es of
corrpuser -A dudalB es &t an;ageecﬁél@gmmdmdmmrdwhﬁrqﬂé saidgepirol

r a m)r y (RAM, a
’lr‘T‘gﬁF‘?%(‘@f(" COIE‘LElﬁeeS ﬁgrfgu Ve léé?ni?%o uctor menory devi ces,
magnepj ¢ AeNibde Bushinasny prevedinig ¢rabailinienk further comprising
r enov, bI e sks ti
Qﬁ%ﬁ %%Pyﬁ#ngkca&r éé%b d%% jorftd 1t0; Sfd%at i F‘R@j atthe
ﬁm@bﬁscﬂl@&@sﬁg [ 0046] Sui t abl e pr ocessors incl ude,

f e ner al u I
pur pgge yﬁf@%i‘g’é‘,‘s et?’éli’ﬂfl §|f“%€h8§essg’g‘s“% ga%ﬁtugla
sHysital cHahaek®s ﬁfanélﬁﬁﬂhg saupa:Qr ality of
m Cr Qpr ocess e or.. mor ro i
ass oggat i 'E‘HB ﬁ?‘ferp é‘BF’éteZanglgﬁ$ ?lﬁi)%%éal Hannel is an
éﬂlﬁh@éaoﬁcéé%@rﬁﬁt.c}Aaﬁéll(Ea«td}CH)Spem fic Integrated
Circuits (AS] el d Pro
(FPors. TR NEIe B s aminaiaptt ShcmapSin T dehaf comprises
febfakingWity dsaid BAGCH WQKHHhBQ)QI RAHabiopr ocessor in
aSSOCIzgt I'I(‘)I?e VI\QA'OEIQ ]?%fftem [¢] lme t gf WI?\SI%II} %a{dn.ﬁlrequ)n&ts are
replaced.

94. The Node B of embodiment 23, where in the remaining bits of said

E-AGCH are used to signal whether said grant allocation is non-persistent.
95. The Node B of embodiment 19 further comprising receiving from
said WTRU a signal prior to receiving said control information.

26. The Node B of embodiment 25, wherein said signal is a previous

data transmission.
27. The Node B of embodiment 25, wherein said signal is a special

signal received at a defined power offset.
-11-



a radi o frequency transceiver for use in a wreless
transmt receive unit (WIRU), user equipnment (UE),
term nal, base station, radio network controller

(RNC), or any host conputer. The WIRU may be used in
conjunction with nodul es, inplenmented in hardware

and/ or software, such as a canera, a vi deo camera

nodul e, a video hone a_speaker phone, rati an.

devi 088 aTheclpde B af srbedinente2?, aW}l‘eé'P’é‘v? offgnal includes

Effgltl? fx{ heaam Huru%f ﬁiﬁ%n?ﬁ?éhﬁtsauﬁwwoar d, a
ueto O

a frequency nodul at ed (F

a l Ampugle rdygif@rtu@iswda‘glew@!a)ara.@ﬁ?%tgﬁ Ui Ieamﬁﬁ‘ar
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canputies ipnegrame seftwirey oc dirmvire| tangiblyaembedied dmagcomputer-

transm.t r [ Slet eniued e
ﬁeaﬁighﬁap%?%ﬁggt% grgnteg{gﬁt%% aty né% #{ Srralspalllrg V\Z’REJﬂBk‘)lased 2
ptocksas t Examplas ofcomgputenlfreada‘tndue stmage mediyras imclidegirgad only
non er ent rant al | Qcd Rdﬁﬁ dgs

‘{%" (ghgb fl?f“sal ésgr an &nﬁ mt”’ :As §1t r ar?gérﬁes?falgﬁry’
sémﬂom@meﬁéma@ dwime maghetit¥Gediapadcket internal harddisks and

od of ai,m er ei t
FemeYRla ok apter Bl el o5 bplRhl mEf futh o CO-ROM
g}]ﬁkbqiﬁdqﬁgeﬂwema%ﬂgafskfebmﬁ)nprl fS| ng : r ansm tti ng
anpe i ndi cat or nf or |o

[OHAT] neSBietabmatiarrin etuge b ool Rl Syepihdl Pl e
brocbx8F, aGpesal ﬁdrﬁgsdiﬁ'f)(te@dl;d’i‘ga &:m'gyﬁon}ﬂ Iprtmbsmn,a drngal signal
transmtt] alit ndi cat or
PFﬂ‘CS?SﬁﬁEI?%}E} \%ﬂg@g%o %%0% §70F% 00 R5 RIGL} Tigropypcessors in
§§H&&?ﬁ€ﬂw@ﬂﬁ£4 Wﬁspgb@ﬂa c&ftm;m]g ] a dniod6dohitrollér, AppkicatisntSgcific
of claim er| efinin ri ses C
Bategroged bl ARien) Field Piogtamathe IR ALtips (FFBA 0 dltes
HE } B@Rr &fpeCdf #htdkRatediedel (ICS, iavd/of B)sttetsachiree. r epl aced.

The method of ¢laim® vvherelﬂ a rena;lbni n%it%ihtn Jm ot
W& EAGCH Rrecessardn pgsociatinn ilh foffwiass mgy Pe Useh R B At
airh @6 fleh@hcy u?ansaféi&erﬂ&t 26 afvifdlas iadshit rebetve unit (WTRU),
conprising feceiving fromsaid WIRU a si naI N@or
nesreavinmens SUB), domminal basasiatien ra °ne§V° tﬁé‘i‘ﬁgg
GhiBBeonAREL TH2AWIRY 403 bé Gséd B emjamaudxawah modules,
transm ssion. 10. The nethod of c¢laim8, wherei,n said

gnplemiented in hardwprs and/ghsaftwarged cahers A agdeq, e
QlohaR! -a r\]r;c?engﬂ_m NEtBeskePbhdtledi dNviKtativh edetiide, FhlisPeaker, a

signal i es information opn an anount .of daj

pui¢rbphang, ianteleisjonvkrmsceiver, anhppde fnge thspdseth é‘zla?ybﬁﬁfd a
BLARSITheThoNa! 1106&]deRRR nfod IRfed (M) radio unit, a liquid crystal

display (LCD) display unit, an organic light-emitting diode (OLED) display unit,

a digital music player, a media player, a video game player module, an Internet

browser, and/or any wireless local area network (WLAN) module.
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a receiver for receiving control information froma
wireless transmt receive unit WIRU; and a
processor for determ ning a non-persistent grant
allocation for said WIRU based at | east on said
control information, wherein said non-persistent grant
allocation includes a grant |imt, and wherein said
grant limt is a transm ssion of a pmdefined nunber
of MAC-e packet data units. Cldiths The Node B of claim
12, wherein said control information conprises

schedul,ing jnfarmation. .14 The .0f claim12
L o meinen opr B ARl Yo Re B e Ty
|r5%'i\,g éﬁntx@%{dgﬁfa_@li_ﬁnﬁf&bl\géuﬁwhﬂe?afaiﬂsw Ridek uait WTRUOf
schedul i ng. . e e B . of claj f h .
clstepmining RN AepSIHRE A RjesaEgn f%ﬁa@&ff@d’@% al léast on said
control}iﬁ?%?xﬁ@i&rﬁ WhGref @ RIn-fal it Ao erdmr dilGation in@gldes_ a grant limit, and

mat I on, erein sald physical channel is an

whereir s#id gemt| limitdes sraganzssiorcéfameidefnet@oppber glMAthe paglgedaty units.
2 S LBl LR PR Lo
informMaste B of claim 15, wherein five (5) bits are
T I R e ey
informR@8k B&ARIWTR Mtat A% ofRLAAGRA. ON-
4, The method of claim 1, further comprising defining a physical channel for transmitting
Channel Quality Indicator CQI information, wherein said physical channel is an enhanced access
grant channel E-AGCH.
5. The method of claim 4, wherein said defining comprises replacing bits of said E-AGCH
with the CQI information.
6. The method of claim 5, wherein five (5) bits are replaced.
7. The method of claim 6, wherein a remaining bit of said EAGCH is used to signal said
non-persistent grant allocation.
8. The method of claim 3 further comprising receiving from said WTRU a signal prior to
receiving said control information.
9. The method of claim 8, wherein said signal is a previous data transmission.
10.  The method of claim 8, wherein said signal is a special signal received at a defined power
offset.
11.  The method of claim 10, wherein said signal includes information on an amount of data
buffered in said WTRU.
12. A Node B for scheduling transmission allocations comprising:

a receiver for receiving control information from a wireless transmit receive unit WTRU;
and

a processor for determining a non-persistent grant allocation for said WTRU based at

least on said control information, wherein said non-persistent grant allocation includes a grant
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19. The Node B of claim 14 further conprising
receiving fromsaid WIRU a signal prior to receiving
said control information. 20. The Node B of claim 19,
wherein said signal is a previous data transm ssion.
21, The Node B of claim 19, wherein said signal is a
speci al signal received at a defined power offset.

22. The Node B of claim 21, wherein said signha

limit, aﬁd‘ﬁ/gé&@ﬁﬁsaidrgrﬁﬂtﬂﬂﬁi 81 tRRsmARsianoiapreadefided aurbhd bé MAICerpacket

sai d WIRU.
data units.
13.  The Node B of claim 12, wherein said control information comprises scheduling
information.

14.  The Node B of claim 12 further comprising transmitting Channel Quality Indicator CQI
information to said WTRU at a time of scheduling.

15.  The Node B of claim 12, further comprising defining a physical channel for transmitting
Channel Quality Indicator CQI information, wherein said physical channel is an enhanced access
grant channel E-AGCH.

16.  The Node B of claim 15, wherein said defining comprises replacing bits of said E-AGCH
with the CQI information.

17.  The Node B of claim 15, wherein five (5) bits are replaced.

18.  The Node B of claim 17, wherein a remaining bit of said EAGCH is used to signal said
non-persistent grant allocation.

19.  The Node B of claim 14 further comprising receiving from said WTRU a signal prior to
receiving said control information.

20.  The Node B of claim 19, wherein said signal is a previous data transmission.

21.  The Node B of claim 19, wherein said signal is a special signal received at a defined
power offset.

22, The Node B of claim 21, wherein said signal includes information on an amount of data

buffered in said WTRU.
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