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Background

[0003] Wireless communication systems are widely deployed to provide various
communication services such as voice, video, packet data, messaging, broadcast, etc.
These systems may be multiple-access systems capable of supporting multiple users by
sharing the available system resources. Examples of such multiple-access systems
include Code Division Multiple Access (CDMA) systems, Time Division Multiple
Access (TDMA) systems, Frequency Division Multiple Access (FDMA) systems,
Orthogonal FDMA (OFDMA) systems, and Single-Carrier FDMA (SC-FDMA)
systems.

[0004] In a CDMA communication system, multiple user equipments (UEs) may
currently transmit on the uplink to a Node B. The transmission from each UE acts as
interference to the transmissions from other UEs at the Node B. The received signal
quality of a given UE may be dependent on various factors such as the amount of
transmit power used by the UE, the path loss from the UE to the Node B, the amount of
interference observed by the UE at the Node B, etc. The received signal quality of the

UE may be improved by increasing the transmit power of the UE. However, the higher



i nterference observed by the UE at the Node B, etc.

The received signal quality of the UE nay be inproved
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priorities. A data rate may be assigned to a user based on a power headroom and a
queue size of the user. The load of the user may be determined based on the assigned
data rate and other pertinent information. The available load may be updated by
subtracting the load of the user. Another user may be scheduled in similar manner
based on the updated available load.

[0008] Various aspects and features of the disclosure are described in further detail

below.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] FIG. 1 shows a wireless communication system.

[0010] FIG. 2 shows a plot of normalized cell throughput versus RoT.
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RoT.[0011] FIG 3 shows a bl ock diagramof a unit for
conmputing various |oads. [0012] FIG 4 shows a bl ock
diagram of a unit for schedulgng users on the uplink.
[0013] FIG 5 shows a process”for scheduling users in
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LTE and GSM are described in documents from an organization named “3rd Generation
Partnership Project” (3GPP). cdma2000 and UMB are described in documents from an
organization named “3rd Generation Partnership Project 2” (3GPP2). These various
radio technologies and standards are known in the art. For clarity, certain aspects of the
techniques are described below for UMTS, and UMTS terminology is used in much of
the description below.

[0019] FIG. 1 shows a wireless communication system 100, which may be a Universal
Terrestrial Radio Access Network (UTRAN) in UMTS. System 100 includes multiple
Node Bs 110. A Node B is a fixed station that communicates with the UEs and may
also be referred to as an evolved Node B (eNB), a base station, an access point, etc.
Each Node B 110 provides communication coverage for a particular geographic area

102 and supports communication for the UEs located within the coverage area. The
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( Fqg@pmﬁsmn on the uplink. For HSUPA, a user may send a scheduling information (SI)

message containing information on queue size and power headroom for the user. This
information may be translated into a maximum data rate that can be supported by the
user on the uplink. A scheduler may schedule the user for transmission on the uplink
and may send a grant on an E-DCH Absolute Grant Channel (E-AGCH) or an E-DCH
Relative Grant Channel (E-RGCH) to the user. The user may have an active set
containing a serving cell and zero or more non-serving cells. The serving cell may send
(1) an absolute grant on the E-AGCH to indicate an amount of transmit power that the

user may use for transmission on the uplink or (ii) a relative grant on the E-RGCH to

indicate a change from the current grant, e.g., an increase or decrease of the current
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[0026] FIG. 2 shows a plot 210 of normalized cell throughput versus RoT for the
uplink. RoT is a ratio of total noise and interference to thermal noise at a cell.
Normalized cell throughput is the total throughput of all users on the uplink divided by
the maximum total throughput. As shown in FIG. 2, cell throughput increases by a
larger percentage at low RoT and asymptotically reaches a maximum value at high RoT.

[0027] RoT is a fundamental measure of loading on the uplink. RoT may be

maintained below a certain target level in order to avoid system instability. RoT may



anmount of interference caused by the new user may be
dependent on various factors such as the anount of
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overhead or signaling at a power level determined by O2P; and may transmit data at a
power level determined by T2P;, with O2P; being the ratio of the signaling power level
to the pilot power level and T2P; being the ratio of the data power level to the pilot
power level. The pilot power level may be adjusted via power control to achieve a
desired level of performance, e.g., a target packet error rate (PER). The ratios O2P; and

T2P; may be known or may be determined for user i. (E,/N,), for user i may then be
computed based on the estimated (E,, /N,), and the known O2P; and T2P;.

[0031] The load of user / may be expressed as:



Ec is a total -energy -per-chip for data, overhead, and
pilot, Nt is total noise and interference observed by
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a@ he ratt oo of a power level to the

pl | ot RPNRIL thiEMRlise aﬁ@ﬁlteﬁ)fekéﬁEe BRWEEd bEME kelMBYd be
adj usted via power control to achieve a desired |evel

of per flow fgriesd ofasey i, a target packet error rate

(PER). The ratios Q2P and T2P; may be known or may be
[0032%jet er niThe &t Geisgansrinierforepge, oNbsyryed byt the gk may lesgrpichied as:

be corrputed based on the estimated (E INt )t and the

known g T2 [0031] The load of user i may be g
expresséd Z@ ?EJN , 10 14(EIJN ) where (EJ is a 16

total -energy - per Chlp for user i, / ois the total
noise and in erferenc observed hy the cell, and L1lis

t RO gie t @F‘IIPOISG[OW i 8t al noi se and

[0033) Nt er f aLengs anofsé’ancplﬁt%ﬁﬁl’éﬁ& PN ), t@)ﬁse‘?@édlby'ﬁ@éf iBRy be expressed as:
expressed as: = (EJ +NO , EQq (3) whefe No iS the

t hermal noi se observed by the cell. [0033] The total
noi se amng), =Nt efforence, (Nt ) , observed by user i maEq#)
be expressed as: (NJ =l (EJ . Eq (4) [0034] The
second equality in equation may be qbt ai ned
10034y vi di d§e (Seyanmty in &ﬂwlap F’@YB%‘/“( higingd by éwadmg (E.), by

0055 i by Dt %%Vﬂ%%ggﬁt ﬁrggl(egéanon @
ou3s)" 005358 kiR SHSA M oe BRI STl odd I o

e ra e receil ver, nor e I ngers may
becqadgepidiet ael. fisethe rake receiver, one or more fingers may be a551gned to user

i, and each finger may process a different signal path for user i. In this case, (E,/N,),
may be estimated by each assigned finger, the load for each finger may be computed
based on the estimated (£, /N,), as shown in equation (2), and the loads for all
assigned fingers may be summed to obtain the load Z; of user i. For the equalizer, the
load L; of user i may be computed based on a load equation defined for the equalizer.

[0036] The load of all users served by the cell, L, .., may be expressed as:

m —cell — ZL Eq (5)
i e Cell
where Cell is a set of all users served by the cell. L;,...; may also be referred to as the
in-cell load.
[0037] The load of all users not served by the cell but have the cell in their active sets,

Lns 45, may be expressed as:



i, and each finger may process a different signal path
for user i. In this case, (EJ N1) may be estimted by
weamk/1e1283 gned finger, the load for each fingePCTHy200£054178

conmput ed based on the estimated (Ec IN1)t as shown in
equation (2), and the loads for all assigned fingers

may be summed to obtain the Igad L1 of user i. For the
equal i zer, the |l oad Llof user may be conputed based

on a | oad equstion defined for the equalizer. [0036]

The | odd-of all-users served by the cell, Lin ceu, ;5(6)
be expressed @i Lmecell = L, Eq (5) i e Cell mhere
Cell is a set of all users served by the cell. Ln1ceu

referr as the in-cell o
T I aser iyt S GERL bt b ac R i RBFY sdbtac gy alo
t he eelrbd tdWastdWﬁlnlﬁseaﬁﬁg AEivS edt Soadl- NS néis serdlyusBiCis a user that is not

expre JASS (6).i Cell i E AchveSet where
Wi%\é?ﬁe icell g‘]ltélé% ﬂ?sfelgﬂﬂtg d&8Eschavi ng the cell in
[0038] he| r gak lcé/lﬁmaﬁh&ve direBSIoAGoINAY¥r Bk Sudb6f hefudrs @éﬂvetdooy&ﬁat cell,
a non-serving active set |oad. A non-served user is a

ussed- Yimapsowe yidrelaiys ganth o teks uses LBeieelhmay havs ipdirept control

| Novelt the@6dds R tBChon- £e@@:’é8\]ser-£ hggceld davmyrdnaive g@dnfseﬁétthese users.

control over the [oads of the users served by t

c elnt.4s may de coppyed ppaatplyeingrder fefieierimjie el 1 pgs t@ h@ééelatwe

U%ﬁ&ﬁsmTﬁﬁ q&l-dervmY,pave indirect control over the

| oads of %e non-served users, e.g., via down relative
[0039r ant s Tﬁletqtﬁécsaé ofithercsll, LownS:, May hagxpisessaiowput ed

separately in order to determ ne whether or not to

send rq[atlve granis tthhese non-served users. [0039]g

The tot & Toad” 6f t1Hhé cet’l’, L to tai_ceii, may be 4

expressed as: Ltotal cell = -ce" , out ' LV ) where L
owoheiresLJ;,he tHeqaedi &IfustiS & SthérdteDd HRY not Bhvise Moot thBiduitig sets.
the cell eir active sg % L out nay al so be
e Be 1S Gube P bag [0040] The total cell
nm«hoad ”H%eh%ﬂ@&Dh@&ﬁﬁ?bbaqﬁ@&ﬂﬁnﬂﬁmBQﬁRdﬁﬁsﬁﬂkk@ms L
total cell =1} I
I, —N, 1
L == 0 =1- . Eq (8
total _cell IO ROT q( )
[0041] RoT may be measured as described below. Lo e may then be computed

based on the measured RoT, as shown in equation (8). The outside load may then be

computed as:

L

out

=L

total _cell Lz'n—cell

- Lns,AS . Eq (9)
[0042] The users may transmit pilot on the uplink in each slot of 0.667 milliseconds
(mS). Lin-ceir, Lns.as and L, may be computed in each slot as described above. These
quantities may be noisy and may be filtered with infinite impulse response (IIR) filters,

as follows:

~ 1 ~ 1
Lz’n—cell (n) = [1 - T j : Lz’n—cell (n - 1) + [T j : Lz‘n—cell (n) H Eq (10)

in—cell in—cell



| 0 RoT [0041] RoT may be neasured as descri bed bel ow
L totai _cen may then be conputed based on the neasured
woibg/ 161225 hown i n equation (8). The outside | oRCI/DB2008/054178

then be conputed as: [0042] The users may transmt

pilot on the uplink in each slot of 0.667 m|liseconds
(ms). L in-ceii, L nSrAs and & out may be conputed in
each sl ot as described above.” These quantities may be
noi sy and may ,be filtered mnth infinite inpul se

| tl Lm cdl
5P A Sl A s
q (12) where L mcell (n) , L ns LS (n) and L OJn)

are conput ed vaLi_s in slot, n m- ceii ( n) > L ns,
LS (n) A LQQJ éﬁﬁe FLL l s in slot n., and;; 12
T Hc éwﬁlt)j oé"gu,etlr(re C):) ﬁ@té”t(?’? ceu, Lq( )
n S As and L out , respectively. [0043] FIG. 3 shows a
bl ock dlagran1of a design of a unit 300 for conputi ng

L W i () L Ve AL(”hé‘A‘i'SLé Ay) agorpyed valyy inslehe RoT of
the cell may measured in bl ock 310, as descrlbed
bel ow. LTh@(’f)otlasl,As@élan Lodt) Eretf6ﬁel§d|Va]@@“nlnﬁ¥9§/ ki’é
conmput ed on._the neasur | ock
o b etdst Torte Be Cflﬁ%ﬂf] Slgre sty 4 ﬁ%.sv?cﬁaély

he cel its ac P of .the y
0043} "Gt P Qg IoN o G Bt 14 Vg o o S0y gt
dezme g;mp ed i nbdn@ck (%32,Th@RQT toh@le Cén &%be Measur%dq{blba@sm, as
us be”det erm”hed in bl ock 324. N, ),
ofdeambhd bslew. may t(hzﬁbolén) mgutzg,gz Qm@db@mrﬁmﬁed(ba&dm the Metisured
QP and T2P in ock 326 , as shown in
ﬂP&H”F%}zeﬁhésﬁHH@‘BFmgggﬁgﬁser may be conput ed
[0044lpased 0 tia &SEIJhaNlﬁg jhei d3111h agkacB2S8 setthg. O2F€1%f$1|IB3Wér infhy be
equatlon (2) 0045] Each user that is served

cefeferipgd @Oﬁ%@e@etTng@fd&uﬂgway b detemuped g é#oclﬁ é@? rfgd the

t h@? cav 5 bithb LuSer Eh(fzfy' B’eede%e%[mgﬁtm Rk %Qﬁ quie %’5 ylb % GF E'ich user
may “be ‘passed to bl'ock 334. The 1 n-cel

€M RenpaRAEi@bni the PEOCK )33?2Pbxndm@1 'ﬁ%l@él& 31215 E% as shown
| oads of all users servel by the cell, e.g., as s

| Nn @gutaioh @M. (Phe 10ANSf BAR- & Wby Be %Qltngl‘!’t@d s@kdlogase kE /N)). in
ns.A s may be conputed in block 334 by accumul ating’

t Hdodkda8.s.of asahdwmioreqsaion €d). user s,
[0045] Each user that is served by the cell may be passed to block 332, and each user

having the cell in its active set but not served by the cell may be passed to block 334.
The in-cell load L;,.c.; may be computed in block 332 by accumulating the loads of all
users served by the cell, e.g., as shown in equation (5). The non-serving active set load
L,s.4s may be computed in block 334 by accumulating the loads of all non-served users,
¢.g., as shown in equation (6). The outside load Z,,, may be computed in block 330 by
subtracting the in-cell load L;,-.y and the non-serving active set load L, 45 from the total
cell load Liowi cen, €.8., as shown in equation (9). The outside load L,,, may be filtered in
block 340, e.g., as shown in equation (12). The in-cell load L;, ..y may be filtered in
block 342, e.g., as shown in equation (10). The non-serving active set load L, 45 may

L

in—cell

be filtered in block 344, e.g., as shown in equation (11). The filtered loads L

out ?

and Zm’ ,s may be used for scheduling as described below.



e.g., as shown in equation (6). The outside |oad L out
may be conputed in block 330 by subtracting the

w0 pe08ad1223 oad L m .cen and the non-servi ng actPUBEUSHENS/054178
load L HS>AS fromthe total cell load L to tai_ceu
e.g., as shown in equation (9). The outside |oad L out
may be filtered in block 340, e.g., as shown in
equation (12). The in-cell 108d L in .c en may be

iltered,j | ock 342, e.g. s _sh in.equation
onssd 1) =" FRESTERL 355 g s o B3p SRR HEH I Propr o,
f ivhier edy iba 2omepok 1844k, Eheusersamays howeheduled Gitatangnission on the

LBl T AT 58 o 0 G

| bekdSiRAed tisethgenByl loed scloreid:ed i n each transm ssion
time interval (TTl), which may be 2 ns or 10 ns. The

users may be scheduhed for transm ssion on the uplink
such that the-i | a target level, as shown in Eq(13)

FIG 2. Thi's tarBet_tReat nay be converted to a target
total load as follows: L,"al target =1 T' E1 3)
R et t.a i i.spthe target total | oad
fgﬁﬁ%ﬁ%g%@?¥g%F%8%%f %Q%%gpfggﬁe | oad for the cell

[00470 avai The ewilablminad ey thxgtlebsedrasay Beapeeted ass * -
"total target ~ *- 'out ~ ns ,AS' CL where LO111 and
L AS are the_current ;filtered values of L out and L . (14)
ns: LS ,riespectively. | 0048]" The users in the cell nayq
be schedul ed based on the avail able | oad in various

&L 3 Aﬂa pne 4 eetfﬁb Ol}ren Hﬁer@cy @elhlte@%kfml a?lg ns,qg¥espgctively.

al 'ocat®d to uffferent cFasses or types

[0048] I 2NSNMT$HS LORS i he (B nfaQ!UeQMh U1 HHEY: onlthe TVARBRTISRI BNRrious
on dedi cated channel s assigned to the users

2.
Ren3maas nis@lesks g fihqraatibirloadmay b ¢llpcatad different classes or types
Tr ARSAInSSER0S AUEARAMRUSLY- Sent by the users without

requiring scheduling, and 4. Transm ssions of new

dat a;  hOOR&AssiOnMSEdcdTR¥d BRnASSAGIRE BRI RErsTOT €

dedi cated channels to transmt data, signaling, pilot,
et c. 2ZARggasmigipnapinendiag dith s dLARQt ransmi t data at

any i ; r ' ; .
o SR, B LB BB ORI R B
r at ed.ndyansmispiowcgdmew dgar ed and nmay be used to send
del ay sensitive data (e.g., voice data) and/or snal

[004% nount Zofusedamay, bAwOgdous o muenilakdatd dfansalctp dransenit data,
B T
predetermined autonomous data rate, without having to be scheduled. This autonomous
data rate may be preconfigured and may be used to send delay sensitive data (e.g., voice
data) and/or small amount of data. Autonomous transmission of such data may reduce
scheduling overhead and latency. A user may also have a pending packet that has not

been decoded correctly by the cell and may need to send a retransmission of the packet.

[0050] The load of the dedicated channels for all users served by the cell may be
determined based on the (£,,/N,), and the O2P; and T2P; of each user. Users with

pending packets may be identified, and the load of retransmissions of pending packets
from these users may be determined. The load of autonomous transmissions by users
may also be determined. The load available for scheduling, Layir sched, may then be

expressed as:



been decoded correctly by the cell and may need to

send a retransm ssion of the packet. [0050] The | oad
w@boosher2eledi cat ed channels for all users serveRCDHYS100&054178

cell may be determ ned based on the (Ecp | Nt ) t

and the O2P and T2P of each user. Users with pending

packets may be identified, and the | oad of

retransm ssions of pending packets fromthese users

may be determ ned. The | oad of autononous Ba (15

tr ansni‘esi ons~ By uger'sraray-ar sdwbe-det er m ned. The a(15)

| oad avail able for scheduling, L avai i_sched, may
t nﬁ{bré’ %R/@B};Q{ e ﬁ%@ 0?§arfsm@§1%hf! onthE B@(ﬁca’fedachéfnréls cett ~ D
retran ~ ~autononous ' where L P CHis the

| oad oflrta #riBiosd plonEansmissiens @f&@n@_ag patkethandel s,
Lretr arlau'msm} ngtﬂe%% o‘PfautBE&rﬁ&l%thﬁ%ggs s of pending

packet s, aut ononmous 1s the of aut ononobus

[0051:1raansmﬁ’i 'aQﬁﬁbledQ 5&,1,111 ;E;tl,? aﬁpéa‘?edl tg%gerg' @]g@stlh%%&%qssmn

l'ocated to USErs r questlng transm ssio
th@1mpmphM<bas@@nonnmarmbu@msgh@@uk$n@lsmhsﬂ@®ﬂmgmd@m@ the

SQ h(ﬁl%k’t&ﬂg?%g? gﬂg e prl&niaze& FAYE glﬁ {, uy Paelors a%&?ﬁr squported data

on varil ous s sucC
S Uptpo ralveldge:iﬁltcmghlatts gpalay ef sgyeict ((D«Z&) gbpuresentsjuad. i Inyoref design,

S renent etc. In one design, the
TPy SRRt ar bR eReT Bpr cssed as: Priorily -

Rsupporled ' , Eq (16) where R SuPPorted, is the

maxi mum supporkgd, data rate for user i, TP 1 is the
averagéyﬂﬁﬂbugﬁﬁﬁr_for user i, and Priority is the Eq (16)
priority of user i. [0052] The users may al so be
prioritized in other manners and/or based on other
paﬂ&ﬂemg&gwmﬁmmanmxﬁmﬁ@mmp®ﬁﬁuﬁen&eﬁ&ymae,sorted based

on thegr prioriti F vallablg | oad Lavaii sched
may t héh' B e&‘IVFrS%% By R L LAy users, one at a
time, $aFbi Rghdyriokitt srasdtiighest priority user. [0053]
For the highest priority user to be scheduled first,

[0052] he namhmmlsuﬁ@oalts@med@tofmmzat & BRh&uRRafidrednd/bobadethen other

user e co d based on t queue. si ze and power,
e S R ot et AN L g v o
edodd DRY . hensghrabedildateditb e WS 3S EsheNa tilR, (AXLE W the
supported data rate R supPorted, and the avail abl e

Idﬁ@wE15@HW““§bhed The schedul ed data rate is equa
(005310 O IFES e thiABsttRBHABKEY e SHRAAKY Bebt AR Aakidtudr ARPoked data

rate Rypporieq; for the user may be computed based on the queue size and power
headroom information for the user. A data rate R,..s; may be selected for the user
based on the maximum supported data rate Rgppore; and the available load Ly sched.
The scheduled data rate is equal to or less than the maximum supported data rate and is
further limited by the available load. The load of the scheduled user, Z;ceq;, may be
computed based on the scheduled data rate Ryenes; and the (E,,/N,), of the user.

Different supported data rates may be associated with different £ /N, values and hence

different T2P values. The T2P value for the scheduled data rate may be determined,
c.g., via a look-up table. The load of the scheduled user may then be determined based

on the T2P value for the scheduled data rate and the (E,,/N,), of the user, e.g., as

shown in equations (1) and (2). The available load Ly schea may then be reduced by



further imted by the available |oad. The | oad of the
schedul ed user, L sch ed, , may be conputed based on

wo bmsgenexiul ed data rate R sch ed, and the (E PEI/USN0L)54178
1 of the user. Different supported data rates may be
associated with different Ec | N 1 values and hence
di fferent T2P val ues. The T2P vaI ue for the schedul ed
data rate may be deterrrined , viaalook up

L ol S R DRt
dah ainti&r enaang. tTe réceePmby be trepteated uﬁtiielllus@restneg Ghers lase been

5 Uhhulof (B R R POR e Gt o BU BRE g LS o ned. i

[0054pf t he FIGhadiwach BIs&T diaghh® on&XEsigh @hasit 400ifer schadulisEtisers on
may be scheduled in simlar. manner. The process may be
r éé%al?léﬂf ubei filtesgd oytsadpuload iZng 20 dresfilfeardengsesgrying active set load
schedul ed or the available load L avai t_s ched is

zeboisdPa RorubwHTqd rqrogs et iesa] ek hone «a P SERMET HYria pptain
ofad [ f a unit _400.for scedulln use

o U TR el prorilit B Lol SRAN™ it T Yhe 1088 Lovcr
f i dftranasisNaR-oHenhy dédcatlt dhifneSeihay BaCorhpuiddAinDlsoky418e The load
subtractedfromtheta | oad as

et total mer 410 t
ot P HEHERNSRST PR dep g%jpafi%rs valmbeeesﬂpuff lflﬂ<é< %‘ér |T%e load
€. D sonon@S oBRRMINoDs BEM4AGIsRAs hetbe calh@lté@acbldekaFf@Hmé dedicated
transm ssions on the dedi cated channel s may be

c Wb a)afi HJDMHO(EI}@ r@‘g@anqs‘@m IB%deL'ie_tm’r’ élpgl tlg;‘n alg(f;nomous transmission

r QBJ@E}%MYTLM%u% hﬂ? $e AfbtRERIFDS tRaskaiTe FaYIoRELEOND %1% g Quihfher 420
bl ock 416. | oad “aut ononobus of autononous

t rtaABtRinghg @ﬁﬂa%lya%éav@m frreghadpling wek- 418. The
[0055?90“ catpg LhanBeleqh Rtk HRRMsichnGg MRS %csﬁl'aﬁﬁluhpﬁﬁgported

retran, and the autononous transm Sssion
Ladataoﬁmwﬁu@mwaynauéoesmm@dt@ublbﬂ@ 12 h@seé\pau thalqlu@wcseiel, power

la\(}h%lg rQ anld C/ I@ Vpoy t}% S m e avega ! Qh u}lghﬁu{] oft eagh user may be

or s

é§[]:d El?cﬂo&aﬁ@b wiefdvef @19 Ltﬁ?e?tlé &Qe&uﬁe@ns{%%ﬁb o @acthl'h%er may be

maxi mum supported data rate R SUpP ort
nﬁvtem;med) tphlockdi oy c.bl ecihodnin paustion i)t Bee wg@aéngmsw may be

PQW&RLq lpa‘:s‘ {08 ﬁ&ﬁw& 1nEb18(ﬁ< 428 NTBer)éaf{e fo{I eSE alt?sggt%iec%'scﬁretaﬁled, a

average t rou ut of "each user
bI sobdduwaztlamh@uae’ié@frdz whe b@lﬁeﬂernmsedsbh elwullsedby Bloek A3G basid yn the

h us y e d i ?I ock )
hnaa\ll\)% g%or[rg dap ? %o?fﬁle urgeéqadlgs e currenz%l2 avaﬁa‘tﬁ’e loaa from a
smeleﬁdr bﬁbeﬂheoload lﬁ@;&ecrz af theogchéduéesl dser 1inh3obé< dét%lned by block 432
qu aft h_user to be SCE ?y
a6 st e R 5 o BB R DB pon ReRERER 4 Bices
blthié?it(vaﬁaﬂe as ed.,qn. e sWendupo fd fRdiritederdall provrRitetht apdated
t he user agthe curr allableloadfrom
S BB oo eI Gt foL i1l SHES BTt e SUHURUISd sYidap the
mayhdaaled @t @NeudNed,, yorP e GkaithBR 1oad L sehes to update the available load
for remaining users.
[0056] The cell may decrease the data rates of non-served users having the cell in their
active sets but not served by the cell. In one design, relative grants to decrease the data
rates of the non-served users may be generated by block 412 if the following conditions

are met:

Zm,AS Lthresh,AS AND Zm,AS > Kns,AS Loy » Eq (17)

+L

cell



based on the schedul ed data rate and ot her pertinent
i nformati on. Sel ector 434 provides the avail abl e | oad
wo2@8a01223 sche d from summer 420 for the firstPCEES20881054178
provi des the updated avail able | oad froma sumer 436
for each subsequent user. Sunmer 436 subtracts the
schedul ed user load L s ¢ hed,,i fromthe avail able
Ioad L avai t_s ched to updaﬂé the avallable | oad for
SPBROLPS SR BB LR R Tl BRI B T8 non
acsbtv\zeugbeqt srhla dhtanats delioren-sbiwel hercaby alsd e rohecdiBsiedjon other
éjve nts to decrease the data rates of the
néﬁn lpRyegd ng?ﬁnﬁﬁ§ be generated by bl ock 412 if the
[0os7j ol | OWIIIIﬂ@heCdH’SC@nt de@é}ﬁ)eafaﬁowfthe nASetvihg eddve skt h)ﬁ@%sg'may be
A#B > K L @f Egl f 7)where L thresh,
?§1H’61F‘%| Sl A wed g Seharisfiff R ¢ ghc ety of P Both
dat, g, raat €5,, Ghayt BE siAASE \eeh Heehet A 16aL 8,,[,31.65%0 WUbtain the
the non-served users may al so be reduced based on

ot"Wéﬁla Kot b heiarid FEr Pabarpirreuaipoosh] frnistad Los may be

dedhgfrdeaahd d@@ﬂho@@ OV usbRGoNRA§ BY WieRgy act i ve set
load L ns AS may be determ ned separately and used to

[0058send r &t anqthes dgyigihtthe el Headnbnwis@py, el defgmpiged, BEt 14s Bigyn in

ASEqﬁ'HQ)nL(SP Wt TR @eﬁlﬂgtagt?\%t £A10hd em L R0t BL&Sin Otﬂle out51de
oad L total target tain the avail able ce

LlaMhLMnnuemmﬂau@nmuagashomn in equation (14). L nS AS
and L out may be considered as the total |oad of al
users nqt served by the cell. [0058] In another
desi gn, Lot Rdwinaicelit« 0ad L m ceu may be det erm ned, Eq (18)
e.g., as shown in equation (5), but the non- serV|ng

[0059ﬁlCt | ve ol 1ncil odas bol't? Sé n%S sér%lnn %Ettlvq%tetelrogﬁ él&i[ H{(‘j ou 51d% loa% Lous.

oad Lo™ be“'¢d

i nglu r I

n’grmt ﬁ%ﬁ Bg?itl 'E? g égﬂﬂﬁsa% Yk f%ﬁkL@% o\éﬁmﬁ% b%? abalﬂﬁle?\?n load
(& 9,; ce }ﬂ'a§r ﬁleﬁ‘Be Hﬁeﬁﬂulléd%ragedtog mw} aln nh Zom UlS folloWie
aval i abl e cell [oad Lavm ceil e be determ ned
based on ~L total _target and L o ut , as follows avai
cell ~ am prngrgeLL* out Lavm ceii may then be  Eq(19)

al | ocated to the Users as described above. [0060] In
anot her schedul i ng schene, each requesting user (or
edchi uswry gehbdallaalted to the presvds desritdd dbommy be assi gned

[0060‘?l reseny glgotlge?ts&leﬁlﬂ}n% sElpe%e, OBY rgq%eitl?l\é%gert(graéacﬁ Qs%r scheduled in a
previous TTI) may be assigned a reserved data rate that may be lower than the
maximum supported data rate for that user. In one design, the reserved data rate for
cach user may be one data rate below the last scheduled data rate for that user. The load
of the reserved data rates for all users may be computed and subtracted from the
available load Laii schea. The remaining available load may then be allocated to the
requesting users, e.g., as described above. This scheduling scheme may ensure that the
requesting users (or the previously scheduled users) are allocated at least a fraction of
their maximum supported data rates.

[0061] Other scheduling schemes may also be used to allocate the available load
Lavail schea t0 the requesting users. For example, the available load may be allocated
based on a round robin scheme, a proportional fairness scheme based on reported power

headroom, a proportional fairness scheme based on reported power headroom and



maxi mum supported data rate for that user. In one

design, the reserved data rate for each user may be
wop@sden2s r at e bel ow t he | ast schedul ed data re¢EUS08/054178

that user. The | oad of the reserved data rates for al

users may be conputed and subtracted fromthe

avail able load L avmi scf , % The remai ni ng

avai |l abl e | oad nay t hen be alﬁocated to the requestlng

uscizﬁogvﬁeconn%l a aéprorgesrﬁ ta%%elgsg%qléealﬁebs elrzllno(\:]n rSéC gr?eg qogvegP%agroom and

anmmhﬂskwmsﬁM@@ml@ﬂhusﬁcs) are allocated at |east a

AT A S T T RN S S

tHgm@%@rhﬁbhﬁ\hgﬂﬁnkpMﬁkda§Ched to the requesting

users. For exanple, the avail able | oad nay be

al | ocat ed bqsed on a round robin schene, a
proporthHEu_ialrness scheme based on reported power Eq(20)
headroom aMproportional fairness scheme based on

reported pomer headr oom andpower control, a

[0063ﬁ ropor tTth ?06[% ng% ]FCF %Eer%?eﬁgenls él%.%%% Qea(apy m%g %gettdeag the t%f received

eadr oom an I ecei
[ (@62t atfthe cdR0 TTlef thédal n@lsd Nmyy be memmlun eelvelrai nmndas In one
to, co te the total ei.i- The

%?515 'c}yel% SRFSY gd d%n,g a sﬂ%nce i eava?%\)/ 1@1 Be tls(egéansnﬂ]i an the
t aipéihk. N o, Seayathch bﬂh&ﬁsftﬂié’dediscme /totﬁ)l reatvdd Iﬁbvxfeead theycell during the

sured as, the tot recei ve ower at [l. The
t r? PRIy Pl 40 ﬂ“%ﬁﬁ%m% ﬂi‘Feté??g FEEE‘V? %ﬁ‘vé‘} %Flﬁﬁﬁ“ﬂﬁ Beteen two
| WOoDR1AlRSiHgR, miY Be ARYsuRR ARasEd ededitiate,. aFsi &@ABR, samples
interval in which ng users transmt on the uplink. N O

mefiof et PEsebaring diten et e cqlb gy heetfe}s\fpéla%dm@r st Fourier

t RRnBih (G B Bblakia %b%@i‘q%@ctfamtdgﬁs‘i@'of bbih BRAUNAH sideband. No
design, the total received power in a sideband between

t VBPVIREIVARS dsternised bawd dethpagionedf thndowgietpestrl density for the

esfdeBRide I\Dbl fay AT beSH @RS in §Mha%§er@r Pdny c‘aseathe RoT of the cell
pul se- shaplngbfllter at the cell may be transforned

wingy ke computedbesed en thempasfret frpidbg mepsmragbYoai n a power
[0064?’360t r %e %%{lﬁry %EIBIH@EE' de&plﬁﬁp h@l@ﬁ{l ﬁih}ﬁ %P&% eNafﬁ 'ﬂRantages

hen be determ e portion of the
s paost, rahord epsirdty a¥aplpble lrell &iad éhan@z mhy beraftaiabd by Idetermlnlng the

neq%?s%ﬁeeiga(fbi] m%&!&ﬁ q%%%ga%u enta %¥IISC allo&gﬁe &(1)1 o%éer%nﬁ%loser
ce may based on the sure e
neasha edgeN t(Etal 1[0610 64} Jhe whchedal mmgo‘teecdpmlqzu e§he more accurate
dea%glliab eec%ll Ii]oearcl avm; cell 1¥1a3p 0Sy alllf%w & Eé olgperat\é% gl%%l?esr ‘target total load
while still ensuring stability.
[0065] FIG. 5 shows a design of a process 500 for scheduling users in a cell. Process
500 may be performed by a scheduler, which may be located at Node B 110 or network
controller 130. An outside load due to users in neighbor cells and not served by the cell

may be determined (block 512). The outside load may correspond to L,,; in equation (9)

or L/, in equation (18). An available load for the cell may be determined based on a

target total load for the cell and the outside load (block 514). The target total load for
the cell may be determined based on a target RoT, e.g., as shown in equation (13). The
outside load may be filtered to obtain a filtered outside load, and the available load may

be determined based on the target total load and the filtered outside load. Users in the



First, a nore accurate available cell load L a
Vaii _ceii may be obtained by determ ning the outside
wo omd/101228it based on RoT neasurenent. This nmayPEl/U8408/054178
the cell to operate closer to the target total |oad
whi ch may i nprove capacity The nore accurate
avai |l able cell | oad avm i lgn may al so all ow the
cell to operate at a hlgher target total |oad while
E]ECI%I1 ma?ngéé eggls%% agrransm%smdluq | ngll[i}g]!lér%‘élse% nongl% ava%ab‘ii Ig'oaugJ Por the
anneﬂ&mﬁﬂﬁ)nay be perforned by a schedul er, mhlch may

s o Posdama e ebPedt s ke e .
sabiMEbadYortthe cdemby bayetoeninlel Rked aeah RbT atdesibdint (Fibek 612).

outS|de a corres nd.to out . i n equat

orA1L igyeel Eﬂag' A I SURCFEH %Istjle Aﬁ 5 bE dsican %%3%%@% 0n uplink
t ReinGBisdioniB¥cdpd dRihemhbicnReks hesads a ﬁo@[@ﬁ/‘ingt Rt set load for
| oad for the cell and the outside [oad (block 514

THEMSEMgEPsesghad|arg eh sery sk byt the cdidhyt h%@yh%@“détﬂ@f*fr?ﬁz\%ﬁcﬁets may

baeﬁ’s%%e%teﬁnfn@d gﬁ&ck%@a) ﬁe%utsm@%a?lhﬂé@ﬂhéxf‘b@&‘t@ﬁﬁ&ﬂ based on the
he outside | oad ma tered to obtain a

i |tptta1'elpa_fb thsvuwplal@aqi 8 posai gfﬂlheorawmwt@e b &g d9eshown in
dqhg&ﬂhgggopagggﬂ?ﬁfhgf target total |oad and the

I'tered outside ad.” Users in thecell may be
[00674 c hedulle dng dﬁﬂ@lr@ﬂ@m $42.0he BaT mivesuigrndnt knaly s ebitaingd Hhsed on a

avtfi‘érhﬁphcgsel ﬁggulfe actg fEre(splLf%f@\é% @eas%%&ﬂforﬁh@c%lg The

hows a desi gn o Iock etermne t
outhagindke nbi@mmeas&retmﬁnalmalydardo‘tﬁt@med hased aln| a mgyalbmeasurement for a
det ermined based. on 0T measur.e é | ock 612). 'An
i ns_lcgeé?qdq?e e n arrlebsSe Flgn% él}e\?séuaergent tnhnge cc:hé e a}rléli(?n%e epe)rlod with no
damesnnmmﬂnhgsedwomhMwank transm ssi ons received from

hese ser s bl oc 4) erving acti set |.oad
0 Pl g - i 4D e g PR N R T S R T
3Ltietehﬁmed gah@glccﬂi h td)tl—dnb@y:]peﬁeﬁlpil@aoﬁe&fn&sg&a/tioabSﬂlebﬁgr, e.g., as
et erm ne ck 616 The outsi de . may. then be
d %Wﬁf‘h%a‘é%égbkg}? t?‘)ﬂfee“tefﬁyd?er F@B&O‘toﬁﬁélolsﬂ-r Iq?%Ted’é%f, may be
anidtcpamsd Bhytd bhe fieneRerVpRGhipabiota-dak rhtRad tra€ficto-pildBratio,
shown in equation (14) or 19& (block 618). [0067] In

orf@d desibinanevepicadfo-g Ozrattorf@r B TS FHeas LNt Meyatsa (1. The

ohh ALINREd RS 86 dQ@BmAnddNRALMIN (ROIE® JTRASWEIBIY L3NEE @11 c.g., as
total received power neasurenent for the cell. The

t HEpYIN 8ted (Measur ement may be obtai ned based on a
[0069§! 9nal HTBASIKBRABADbIOEIOS ] 6Bin Fi1d SN AN BRINLBIY M8 Efsﬁﬁéallo@ated to

signal neasurenent nmade during a silence period
noragsessonsy ethglpdlicated ghannels resignsidi tekuseest @etransmlssmns of pending

packets, autonomous transmissions by the users, and/or other types of transmissions
before new transmissions. A load due to the dedicated channels may be determined and
subtracted from the available load. A load due to the retransmissions may be
determined and subtracted from the available load. A load due to the autonomous
transmissions may be determined and subtracted from the available load. The updated
available load may then be allocated to the users in the cell.

[0070] FIG. 7 shows a design of a process 700 for scheduling users based on the
available load. Process 700 may be used for block 516 in FIG. 5. Priorities of the users

to be scheduled in the cell may be determined, e.g., as shown in equation (16) or based



[0068] In one design of block 614, a | oad of each user
served by the cell may be determ ned based on a
W edoalieener gy -per-chip-to-total-noise rati o OPCT/H82008/054178
user, e.g., as shown in equation (2). The total-energy
-per-chip-to-total-noise ratio of the user may be
determ ned based on a
piIot-energy-per-chip-to-tot&ﬁ-noise ratio, a traffic
-to-pilot ratio si-bly an overhead:to-pilqgt. . ..
- B G Rt (P08 PP RS nfl 5 "GRELIRER O B prioriies
Thelotlh7 o] ITht ealdlalsia Yoad enagehar b allechtdiibs etk onted herd, oagdsser at a

el 1 B T8y 00yl A s et DR ouR) ol mey be

Flagsigied tb iR w@ak kabied beagdowayhdatiosih dae aajubcadeas thouser, the

transm ssi ons o edj cat e hannel s assi ed to er

r &V?%?n_kﬂogfgi%éﬁaﬁ e goagag wSr BRY bR drpaned Bated on the
t IS H8IaGRE aRY othBEpIHSRNSinfoRMEH AN (bRED 20! YRE &valkble load may
transm ssi ons before new transm ssions. A

¢ | oad due to )
t HhengRegipdated by sybaciiiedhariegd pletheivice fHoGked2hrid any available load is

suftinae hedirhn a8t RfcavebéaltRediRAhs RckAREd HUS 040740 hen the
retransm ssions nmay be determ ned and subtracted from

t HEoGssalictusns| te blashd16 2o schednleithe new highsstautoshiowsts Otherwise, the
UIANRN RAhiRASs. Fﬁé’lat‘% 1%‘%&@&% Bgd b@%gnel?é;tg(? go@ﬁlgg-ger%&@ers based

the avail abl e | oad. updat ed avai ' y
t marthgeongichviegaactive teblopthend e mscelldoadheg.ced showp 00FRtion (17).

|G 7 [ . [
oL . I8 A 0 ERRCTES RRLRL SRS e
ushd td e rdsbrvek ddd Gtds malF IbSdetormiPrd andistibtested firothtbe axs@nlge load.

{ orRe SERPAUNSR by fREuEShL TRy, PE deferm ned, e g,
as shown 1 n equation % ? or basedon sone ot her schene
[0072( bl ock FIG28 shohke dasign of aayccse’@qrctfedndddyad anTHNEE may send a

priorities | ock 714). .The available | oad may then be

P dies(ed ¢ S e dp P hine o Sl Bty n TR e e iga cen
htheBBLﬁrhmbﬂﬂymM§&£dmaygbﬁt&eh@m&ﬁ@kﬁhm&heﬁﬂhmﬁkmlmech
716).. A data.rate nmay. be assigne ot ser . g.

badilthg regt bieetetoraugd B%?ﬁﬁ? g %.Vaﬂiré%@aéfoz el iack 814). The
USRhilabld18acfoaihk 3Bl May Badbterdfited badtd ek taE&otalAoddOREhetell and

t he user nqﬁ be determ ned based on the assigned data
r dePusile lorhete t9arer mehtn thacelt mhbs B may tseg a7spymisspgon the

a\/@inhlama%cdr@ﬁldemutﬁefg%t;k;&omaed by subtracting the
| oad of the user (block 722). If any available load is

10073t i | | [Tae UFamey send a1 leasi 9Be dediratpd chgincbiedhe edlh ddgaggjlable load
a%%@&e@rﬁﬁféd ipBseB rQfer SR the 1bRERIClD ®ARERS cltia%h%lg Bfall users

to block 716 to schedul e the next highest priori
userthe @lheFhg g mayreng p gefeansmisspiriohaperlingRedcketi to ghe cell. The

T L L S

i ruserelin thoedl, EhgUE may ghtonmndunlye&qu@tai tomsifikdipn to the cell. The

available load may be determined based further on the load due to autonomous
transmissions of all users in the cell.

[0074] FIG. 9 shows a block diagram of a design of UE 120, which may be one of the
UEs in FIG. 1. On the uplink, an encoder 912 may receive data and signaling (e.g.,
requests or SI messages) to be sent by UE 120 on the uplink. Encoder 912 may process
(e.g., format, encode, and interleave) the data and signaling. A modulator (Mod) 914

may further process (e.g., modulate, channelize, and scramble) the encoded data and



[0071] In another design, reserved data rates may be

assigned to the users. The | oad due to the reserved
wa@l2a108/1022s may be determ ned and subtracted fPORNUS1008/054178

avai |l abl e | oad. The updated avail abl e | oad may then be

all ocated to the users. [0072] FIG 8 shows a design

of a process 800 perforned by _a UE. The UE nay send a

request (e g., a schedullng i 7 or mat i on nmessage) for

trans u nk,to a 812 )

e AR BP0 S Pub i A, PudufifLLrURRESS RESordlife e

f rdomdrh&) @ﬁdld)g, fitltetr,harhplefy g pah tfrelpenog uﬂ;}edrﬁém)l ﬂfedmblaﬁedlhlps and

on an avai l for the cell
aVifai5 8 up 1$“6‘f “fq‘ﬁcél 1231 be TRy Ef bataélr GHB%”D ’Qé)a‘e ghmeore
aNakegrt total load for the cell and an outside |oad

not in the send a

due to us The
1007  ans Y’ ﬁ%ﬁ%ﬂl%@t%ﬂ OF e A A areh Ganitied by one
gr@nhorc ONGEK B816). rebQOFRCNTE Wi HRy &anﬁoﬂt(elgeafﬂter OfBplify,

dedi cated channel to the cell. The available |oad may
beffegaensy dpyaer et ead digitzrkthe gqeiveibsignshfoppateppr 94eand provide

dedinprt.ed &hramelos Ofmad) I91y%ﬁ§§)rdcesst@§ Q@JctambTéW%h&Eehze and

na send a retransm ssi on of pen I Ng pac ket tO
emoduipte) theapmalss end e@dldﬁe@ymb@l fEmater rﬁeéw@é@e% may further

f lﬂ’r&!%%r (e@N ateﬁ?erfe%danq lﬂ%c&d@) {h@tsf/lﬁﬂoﬁ %ﬁﬁét%dq;roﬁﬁé decoded data

users 1 n the cel may aut ononousl Yy send
t raad sgnelngoe.g.0 abw@t@ eﬂnﬂ refmee ateais) abiteto] bEdlay E@eoder 912,

d base her -

oSS AR 18T BTG LR PAE AR e
srmmssar 9l @c KTesagnigsnmey mrfdms ipgreesingUR dc20rdawhiwith ey radio
git(iccl?mglog%]; %%%’I Vﬁ[\ﬁégusedgy the WIOTQSS Qesz lillPl ink, an encoder

e.g., requests or
[0076B]l nes sﬁaqmﬁ))lletr@rdmesssewo ﬂngly MECﬂ.ﬂl@ opératldilﬁofl,t{ahblﬁskumts at UE 120.

P lerpbfeer R o AL TRt G im0 ad EEGY Sty b gjocesses
9 1f4r threyechiliiied deschb&iCiRssn. (Betiory 950 Hyatds probam@ldészad data for

aqg%i%£anble) t he encoded data andsignaling and
provi out put chips. Atransmtter (TMIR) 922 may

[0077¢0ondi t iFe®. ¢ @ls@ shovxONWBEK dia%raﬁln@ Dosighi dftredde E?snpﬂohfaﬁd 110b in
and fre enc upconvert) the output chips andagene

arf il i mayuppOTh erpias plh e § d 2 apd Aodn B 10 may
g%ﬁ gagilﬂopcaﬂ@r A ndARER ifNORBvBSet cEIPRFRUE O, t REeach Node B

i nk, antenna 924 may recei ve downlink signals
t rldRs ritRERTBFeRReT OB 8 iPes URBRTE IR0 COMBRIEITPBWIHREFR)20 and

9Z2fndrRYyEs ONdit 'c%r&l%r/?mcesidr | ogg m%npﬁérfoﬁlm LESANEe G tions for

downconvert, and di gi the received signal from
arqogmw@loggqp witlel therldhs deor uphnk transmission, the uplink signal from UE 120

may be received and conditioned by receiver 938 and further processed by
controller/processor 940 to recover the uplink data and signaling sent by the UE. For
downlink transmission, data and signaling may be processed by controller/processor
940 and conditioned by transmitter 938 to generate a downlink signal, which may be
transmitted to the UEs. Memory 942 may store program codes and data for the Node B.
A communication (Comm) unit 944 may support communication with network
controller 130.

[0078] FIG. 9 also shows a block diagram of a design of network controller 130. At

network controller 130, a controller/processor 950 may perform various functions to



sanpl es. A denodul ator (Denod) 916 may process (e.g.,

descranbl e, channelize, and denodul ate) the sanples
w@anwspees de synbol estimates. A decoder 918 negTI/US2008/054178

further process (e.g., deinterleave and decode) the

synbol estimates and provi de decoded data and

signaling (e.g., absolute and relative grants) sent to

UE 120. Encoder 912, nndulat&@ 914, denndulator 916,

and decoder 91

SR EC B ol B o BT S pi 5 BRE are o codes
acmdrﬁmnd&-mm&hﬂthemhﬂmrd3necthMm@Mm¢ﬁmg uniVWVOGDMAYy support

used e W r stem [0076] A
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[0079}’ ari OUSth Béhegulinlg oPasct2fay E@p&rfdﬂﬂnb&‘by‘ FOoQCB I SO oD 82 sBmihg cell,

inpl e pr.oc 800 in FIG and/ or. ot her pro sse
RIS ‘étE‘HWf Eﬁisoros@glerqﬂafé&nﬁwr eaﬂltf%}EEZHiP%FS@é ﬁré“{/ 38 may
Stlﬁfpﬁ:ﬂ{éﬁ@ﬂb&m sodiasiens fadeds 10rin BEG 1(2%0(:&@077)6]111 51@7 @nd/or
al so shows a bl ock dlagran1of a desi of Node Bs

arfdhaoreceesfas they teclignes gesetibed bragins dysppierprasersos %0 or 950
C%Ay lelmyﬁn;bgpum@rod iNORE 3Bnd/d0kit My iSHRRAI T a

nei ghbor cell or an non-serving active set cell for UE
100801 20, AtThéﬁrfCQf skidlde e arg gould undeiniand theleinformaiéqnyand sggls may be

”%préééﬁ{é@ szmrgaQiyO?PQ%@ﬂycé’tt LR R&hhﬁ?égso af cRRillRS.  For

Es. A control rocessor 940 nm or mvari ous '
f Lnx@mplsnéatmnst@gtnnmmmmr@m lmforrhatMemg@és bﬁ@rSYG}blOlSnknd chips

t rtffmsﬂh %' 0 ferént&gc} tﬂlﬁgfﬁéglg %'tl%néﬂovg r&%ggrgggr} Q{ﬁ’eésrented by

recelved and con y recelver
pn@hassamnbmsaﬁwnpmhgen¢pmuﬂem@gwngﬁemSorpanduepmmmbﬁddsor
at a aq%o %n%l g sent by the UE. For downlink

tﬁ?ﬁ§§¥§ga% avan S|gnallng may be processed by

[0081¢ ont r olTheye/ pff eldk ssarld Fdbhearmgpeoinai thaohedvdiipus illustrative logical
mtter 938 to gener te a downlink sjgna
e oS ieu PR AEO TR SRR biHh My BhE i e
Prdig@ioaiine AREMS maf d)edﬂlb&nfe@ﬂ‘ed tab elebostec Bardﬁareompmm@abﬂ@ﬂe or
(Cb uni t 944 u ni.cati on
grefis ofspth. %@ffg’l @“S‘Qat m@% ndeERpossy B’I%&E Rardrt and

dl sRfvaid) Riiods HeSade &mpdatM blockD Riot@kd, elrculid Gand AMeps have been
network controller 130, a controller/processor 950 ma

y
peleraiord doarr sererallyrie frpn el e dpsdenalivomviisthe sughdfynctionality is
SQh}Sleﬁféﬁteﬁ% HalGvdeEDr YRIRE YdeBarls m@%n sth@gﬁmemga@namn and

codes and data for network contro
colerighcenstrrish imaped 98 4haexeraluypiemt %&mﬁm@aﬂt g inggplement the

Nogdl&rfB8d ]f{!t&tlonahty in varying ways for each particular application, but such
implementation decisions should not be interpreted as causing a departure from the
scope of the present disclosure.

[0082] The wvarious illustrative logical blocks, modules, and circuits described in
connection with the disclosure herein may be implemented or performed with a general-
purpose processor, a digital signal processor (DSP), an application specific integrated
circuit (ASIC), a field programmable gate array (FPGA) or other programmable logic
device, discrete gate or transistor logic, discrete hardware components, or any
combination thereof designed to perform the functions described herein. A general-
purpose processor may be a microprocessor, but in the alternative, the processor may be

any conventional processor, controller, microcontroller, or state machine. A processor



[0079] The scheduling of users may b e perforned by

Node B 110a for the serving cell, network controller
was@g/1er2sone other entity. Controll er/ processpeT/04m08054178

950 may i npl ement process 500 in FIG 5, process 512

in FIG 6, process 700 in FIG 7, and/or other

processes for the techni ques descri bed herein.

Cbntroller/processor 940 or 0 may al so i npl enent
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di scl.osure herein may be inplenmented or perfornmed with

a Tadliereaprafsoée Cama%térs@agramafr%m gia Rlpcedp @W.{herp rdsREggmedia

( B8R ve afy apRlabRahiAD 15RQGH fok CactRERUB AL EL Gl ﬁ’rb&se or special
(ASIC) a field programmabl e gate array ( FPGA

OtiTHEIOSH FOpPPaBY vAYoRfi examelpi ewd nefi lipitaioe. yab éO@puter -readable
trA0E] Sh0onh Pl RAMI REKEERPRAMIVIED R AN TR ORRP biticaPliis@S¥rage,

conbi nati on t hereof designed to performthe functions
desanplisedishepragnor gheyenpgnetiopinrpgeséevices, or any other medium that can

be used to carry or store desired program code means in the form of instructions or data
structures and that can be accessed by a general-purpose or special-purpose computer,
or a general-purpose or special-purpose processor. Also, any connection is properly
termed a computer-readable medium. For example, if the software is transmitted from a
website, server, or other remote source using a coaxial cable, fiber optic cable, twisted
pair, digital subscriber line (DSL), or wireless technologies such as infrared, radio, and
microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or wireless
technologies such as infrared, radio, and microwave are included in the definition of

medium. Disk and disc, as used herein, includes compact disc (CD), laser disc, optical



processor may be a m croprocessor, but in the
alternative, the processor may be any conventi ona

w@e@sasrey , controller, mcrocontroller, or stBCBEUS2008/054178

machi ne. A processornay al so be inplenented as a
conmbi nation of conputing devices, e.g., a conbination
of a DSP and a m croprocessor, a plurality of

m croprocessors, one or nnre:%ﬁcroprocessors in

e ocﬂ%cr g{: t1ta o{)erggtl 618(‘8@?5?%%?{1330&51{0% qtﬁg'%ey[] glgé'l gvhere disks usually
al rg@ndhich nddesmagrheallyn vﬂﬂ]ﬁnem:si aeprodict ddwe c;jmsailyosmhe lasers.

<o P46 1 0t Gl S epinbBudCh R sy or compuer

cabhlabldinicdfa. of the two. A softvvare rmdul e may reside

I n RAM nmenory,
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the art. An exenpl ar storgge mediumis coupled to the

privllesaisrdily apRarendp thase shilleE dks thsrarte apfl the £angrisrRsingiRics sisfined

friQmsin ag ¥ hfpied W QIRBLLGRIOhO withB& &hA%AY qrdﬁﬁqieugebpé Bf the
the alternative, the storage nedi um may be integral

t HhischpweesEwr, trHlschrwees 99 iniended fie bstlimitegetortbel |619'4ﬂ1p165 and
n%émrg@ssii&@riﬁeﬁ I%%lfﬁg{ncls t-(l;% AbledTae & RSl C&@oﬂe co%m%‘t%ﬁrwnh the
term na In the alternative, t he processor and
snmma@@Sﬁ@bmnﬁiﬁﬁyW$é@dd@dégemlscrete conponents |n a
user termnal. [0084] In one or nore exenplary

desi gns, the functions described may be inplenented in

[0086har dwaVEHASOStWABMED ISmwar e, or any conbi nati on

thereof. If inplenented in software, the functions may
be stored on or transmtted over as one or nore

i nstructions or code on a conputer-readabl e nmedi um
Comput er - r eadabl e nedi a i ncl udes both conputer storage
medi a and conmuni cation nmedi a i ncludi ng any nedi um
that facilitates transfer of a conputer programfrom
one place to another. A storage nedia may be any
avai |l abl e nedi a that can be accessed by a genera

pur pose or special purpose conputer. By way of

exanpl e, and not limtation, such conputer-readable
nmedi a can conpri se RAM ROM EEPROM CD- ROM or ot her
opti cal disk storage, magnetic di sk storage or other
magneti ¢ storage devices, or any other mediumthat can
be used to carry or store desired program code neans
in the formof instructions or data structures and
that can be accessed by a general - purpose or
speci al - pur pose conputer, or a general -purpose or
speci al - pur pose processor. Al so, any connection is

properly



ternmed a conputer-readabl e medium For exanple, if the

software is transmtted froma website, server, or
wo@eleenorenot e source using a coaxial cable, fiPEr/USWS/ES4178

cable, twisted pair, digital subscriber line (DSL), or

wi rel ess technol ogi es such as infrared, radio, and

m crowave, then the coaxial cgble, fiber optic cable,

twisted pair, DSL, or wirele t echnol ogi es such as

infrared, radio, and nlcro%ﬁygi e included in the

def|n|t|on of medium Di sk an S as used herein,

i ncl udes conpact disc (CD), |aser dISC opti cal di sc,

digital versatile VD) , di sk_and bl u- ray

i 5c wiler o n eReFu AP i B e Rt G (cal 1y

Whin‘loe di kes dhé?f&ﬁ%@ﬁ%(dﬂgﬁlrewm lkietaﬂn}lm wbbllitsﬁa?iﬁgsdge to users in

Conbi pat i t he abov u al s e include

wi ECHPROT 458 %88@“&?"* %‘bﬁﬁﬁ?@‘? foé%g%{ rPé%ﬁdaPn { BsEieteffpad for

Prey éUsd (ﬂﬁﬁcﬁ&shdétlbﬁﬁ aif tolsBIRd e %@ér@ﬁﬁﬁ@edlﬁopﬁmm@a@n bR uplink

enabl e any person skilled in the art to make or use

t Hesei wdhouigiable lgad fosths calbdinfli cati ons to the

dl scl oauk@nor bdupRQ 1 @R leYst RAGH&Mort O those skill ed
in the art, and the generic principles defined herein

may be applled to other variations wthout departing
fromthe scepe aB%arﬁtﬁ@ S a&hpslur\%ere:m Ufe dthRadi GR! Bl%%s@m is

is not I ntended limted t he exanpl es and
decohfigiseditosdaterbent héatddi lnadyipr thes cqlbber;»ed at cofggeayer-thermal (RoT)

f . ri.nci .
r (AR ireREAPE AN REMcallibid BERP RO PLFR R NpBR Brermine
| ShhuidEodd badpd apiha tadl isndfaod theiim-e¢lklesd. conmmuni cat i on,
conprising: at |east one processor configured to

determ ne an outside | oad due to users in neighbor
ceI I's, 3to d@heerappnﬁuamfac/lai'rﬂ ablxehelrcﬁmdhémt laastedde pmsador is

gaﬁgué%ogto ds‘gegrfnllﬁ% 8 BPIé seﬁ\élgg gct Ve s?tﬁ%ad Cfa i r?on}sgl;eveg uge%%i rgo? served by
t rtad&dili 188 horin®me gl innktibasedofahe fids, adab ldadtgint dadutsale load
the cell; an menory coupl o the at |east one
pﬂ@@%@%@@?oﬁﬂwfﬂgSﬂﬁﬂﬁ?ﬁ?@§e§9a laim 1, wherein the at
| east one processor is configured to determne a total

| oad for the cell based on a rise-qver-thermal (RoT)
measur dment 1h¢ GPeRsttEY (it ngelgh 2 nvhesiin he ) it gepicessor is

S &loMBeLrY tot e 88! dusid@ad @ GRlie %rﬁlﬁ%dtdﬁ%ldéulb% d8d kP@dermine
based on the total |oad and the in-cell |oad. 3. The

appatatithic lpd basad an the tagees fsgldoadinad ghe filsred outsiflg load.
processor S
5. The apparatus of claim 2, wherein the at least one processor is

configured to determine a load of each user served by the cell, and to determine the in-

cell load based on loads of all users served by the cell.

6. The apparatus of claim 5, wherein the at least one processor is
configured to determine a pilot-energy-per-chip-to-total-noise ratio of each user served
by the cell, to determine a total-energy-per-chip-to-total-noise ratio of each user based
on the pilot-energy-per-chip-to-total-noise ratio and at least one of a traffic-to-pilot ratio
and an overhead-to-pilot ratio for the user, and to determine the load of each user based

on the total-energy-per-chip-to-total-noise ratio of the user.



configured to determ ne a non-serving active set | oad
for non-served users not served by the cell but having

W@ b@sael2k3 i n active sets of the users, and to PET/ESI90$E54178
t he outside | oad based further on the non-serving
active set load. 4. The apparatus of claim2, wherein
the at | east one processor is_ configured to filter the
outside load to obtain a filt®red outside | oad, and to
determ ne the avail abl e | oad based on the target total
| oad and the filtered outside |load. 5. The apparatus
of cl aifm 2, Twheppirtugt hd dbinl dasthentie the mekemrorieSprocessor is

conf j dto det r.mne d of each us erve

C BT O giferdE e o e PGP s SRy herving
| crdce s&fload hnduBemscelésaded by the cell. 6. The

apparatus of claim5, wherein the at | east one

processor is configured to determ ne a

pi | ot - @ner gyhd tbﬂaﬁrﬂhsp -dfoclhiat al -wigk&e thatdtOle®ht &RCProcessor is

user _served by e cell, to deternine a

t rafigwsbiygbtara thermal (gise GRearurpmFetor ohitgip agiotah eegived power
UsRéas g8, QRd tiheothih Othe ERET Measurement based on the thermal noise
-per-chip-to-total-noise ratio and at |east one of a

t ragepyremens apd thefotplgpqesycd AW IMBVEPHYEd- t 0-pi l ot ratio

for the user, and to determ ne the | oad of each user
based on the total -energy -per-chip-to-total-noise

rati o 8f th&haqgepargtus THeclaippar avhescinfthe| 4 kepsg, onghproggspor is

6 AL Rl e RIAASRRE nlSeFORIk BUESTn b QoA Ement for
relattve grants e non-served USers ed on the
norsidband lvgvaao caviersset | oad and the in-cell |oad. 8.

The apparatus of claim 2, wherein the at |east one
processor is configured to obtain a thermal noise

nmeasur éfent Thd appdritas facldiot & wlecen vbe gpolsett one processor is

neas t obt.ain the Ro asur enent
PHBRIE R sl B St RS hrl ERY GOE ajenf 8 uremen
r eﬁ:eje\deﬂngamyi&ncdmaswwaﬁﬁnmsergtranﬂn&n@ga@ﬁnhatlplmkof claim

8, wherein the at | east one processor is configured to
obtain the thermal noi se neasurenent based on a signa

measur ement fTﬁ@{ap@ar&hﬁe&\fzaﬁinbat we@aeh iﬁ&lhé | ®1 Bast 1éhe PRCessor is
apparatus of c erejn the at st one ,
preoeett 1 B taia CWEF IS PR ec] RBEHEN higresrise-over-
MaASHLEMRM. based on a signal neasurement made during

a silence period with no users transmtting on the

uplink. 11. The apparatus of claim1l, wherein the at

| east qpe PrRCESSPhtud Hf claim 1, wherein the at least one processor is
configured to allocate the available load to dedicated channels assigned to users before
new transmissions, to determine a load due to the dedicated channels, and to update the

available load by subtracting the load due to the dedicated channels.

13. The apparatus of claim 1, wherein the at least one processor is
configured to allocate the available load to retransmissions before new transmissions, to
determine a load due to the retransmissions, and to update the available load by

subtracting the load due to the retransmissions.



configured to determne the target total |oad for the

cell based on a target rise-overthermal (RoT). 12. The
wappanaes of claiml1l, wherein the at | east oOnBCT/US2008/054178

processor is configured to allocate the avail abl e | oad

to dedi cated channel s assigned to users before new

transm ssions, to determ ne | oad due to the

dedi cated channels, and to uggate the avail abl e | oad

by subtracti the | oa ue t.o the.dedicated channels. .

13, ST app Pachfp® of oy 1° el o RE' B FER0PSERer &

proagasal tol glocadthegivaiddld adikd acatoendih aavdisicablbe vka@adefore

to retransn ssions before new trapsm ssions, to . .

0o TP &) S amps el P P ARS GRS iy, and o

upghaite tHeRCaidbRi 1balbysubteRdn Hihe Ssaltdoaet thegitédoenouOfshsehikgions.

to the retransm ssions. 14. The apparatus of claiml,

wherein the at | east one processor is configured to

al | ocatig. t hen@vgpdrald &fl Qaich 110 M GMOAPUS least one processor is
transm ssions by users before new transm ssjons

ers | , to
devBlighebtogdatgaineduiiorifies ehide astrs Hobberdedethdinthe el g sort the

anfed BadtBdatite piGitRY 3l iR ch@ack RAXilfIbIhaes iRGotidusers, one
| oad due to the autononpbus transm ssions. 15. The

apparaae tgcofaringivith 4 higheré peerHy Uit at | east one

processor is configured to determne priorities of the
users to be scheduled in the cell, to sort the users
based df t h&hgrapparite e, claind 1t ovisrdincthe eatt laest aqngi progseor is

{Moc?)ﬂﬁ%.ﬁ’%cf %ﬁaesglgﬁ ta%gtaufa%rttcﬁ 'a &Qleb%%ge gQPErieuleglb% H&ernﬁﬁeﬁ*{ icjaa Df the

priority user. par at us
clwmemhaigd ahbe edsigntdatatatd, eabto wpdee preoseisbbrloadby subtracting the
cqn&{ g&g%e}o assign a data rate to a user being
schedll'€d™t o determine a load of the user based on
the assigned data rate, and to update the avail able

| oad by_subtracting the | oad of the user. 17. The .
apparaﬁas o#ﬁ%ﬁ@?%$$%9 WWEWeﬂ@ PhRECHt Teeystcayngne processor is
ProoaRGsal tol dtetaint itiglis Sgnddalachaberfon the uidi a8 oh @pedetdidadroom
rate for the ? er based on a power headroom and a

que6é ByFe' 60 t'H¥%User. 18. The apparatus of claim1,
wherein the at | east one processor is configured to

assign reserved data rates tqo the users to be .
schedull8d i hhe repEapy oft Jaietle rhicdn e 4 dleitieoneo PoRessor s

r eefiMBdll €AhRichat&svedl RtaUREANUE hdascava) badmealiapth B cell, to
subtracting the load due to the reserved data rates,

arfgterging| 4 t Qe Weﬂ]lﬁp@% dafgirptap|ta update the available load by

subtracting the load due to the reserved data rates, and to allocate the updated available

load to the users to be scheduled in the cell.

19. The apparatus of claim 1, wherein the at least one processor is
configured to schedule the users in the cell for transmission on the uplink with High-

Speed Uplink Packet Access (HSUPA).

20. A method for wireless communication, comprising:
determining an outside load due to users in neighbor cells;
determining an available load for a cell based on a target total load for the cell

and the outside load; and



load to the users to be scheduled in the cell. 19. The

apparatus of claiml1l, wherein the at | east one
wpe@sasres is configured to schedul e the user SPETIUS1968/054178

cell for transm ssion on the uplink with H gh- Speed

Upl i nk Packet Access (HSUPA). 20. A nethod for

W rel ess conmuni cati on, conprjsing: determ ning an

out si de | oad due to users in 4e|ghbor cells;

d:tr S;{ns%‘ ? n?grusgr a tﬁae ?le%oE: gglilsfnﬁshs Ooa (%neu[z)hntlb(SIa degd o tha available
andsicthetiaktlng users |n the cell for transm ssion on
uplink based on the available load for the cell. 21.
The nmet hod of claim 20, wherein the determ ning the

out si dell oath« agodSeS cld@t eomwhemth et @dt@hidig@thel olitside load
the cell based on a rise-over-thermal (RoT)
meR8HFErent, deternmining an in-cell load for users

served dbyrrhiiRgCeltbtal a03d Bet@E BN B@ed RE PUlssiode-th@adl (RoT)
based on the total |load and the in-cell |oad. 22. The
mePFOY I el ai m 21, wherein the det ermining the

out si deeteR@Hing dh tD&Y! 16QNBF hs3RScH8d BY Kt REINUnd
non- serV|ng active set |oad for users not serve

t he celdpternining 2ig qygpidereadcdhapqd qnitheyfetal load ad the arceﬂlﬁ@ad
users, and determining the outside |oad based further
on the non- serving active set |oad. 23. The method of
cI ai m 22, wheeepthod plecladet2dr whertin ghetdetermipingehe oytgdeiload further
? s determning a | oad of each user served by
ell, and determning the in-cell |oad based on
| oads dfteahihingser@-seingettivy stthead &ir luser ot Enedript thodell but

th %nglth@c%llf’m ac%v% seef‘s %f‘%ﬁer{%{erls&nlag obtai ni ng at her mal
I'se~neas ng a total received power

neasurdmmnmnmgmwcmﬁh&ﬂmMﬂgxﬂhhnmm6nﬁﬁa@umanmgmmb&sadomi
on the thermal noi se neasurenent and
23. The method of claim 21, wherein the determining the in-cell load
comprises
determining a load of each user served by the cell, and

determining the in-cell load based on loads of all users served by the cell.

24, The method of claim 21, further comprising:

obtaining a thermal noise measurement;

obtaining a total received power measurement; and

obtaining the RoT measurement based on the thermal noise measurement and

the total received power measurement.

25. The method of claim 20, wherein the scheduling the users in the cell
comprises

assigning a data rate to a user being scheduled,

determining a load of the user based on the assigned data rate, and

updating the available load by subtracting the load of the user.



the total received power neasurenent. 25. The net hod
of claim 20, wherein the scheduling the users in the
w@elos/1eeepri ses assigning a data rate to a usePChER2008/054178

schedul ed, determning a | oad of the user based on the
assigned data rate, and updating the available | oad by
subtracting the I oad of the Q%er.ZG. An apparatus for

wi rel ess conmmruni cati on, conpr sing: nmeans for
detern1g|ng an _out si ue to_users in.neighbor

cel I's; “feans fa%?ar%‘éstfegr ‘r‘ﬁ“‘%?sr? CO%*H’“EI\?%“ R for a
cel | bat&:enh fondaecrtmivrigedn dmﬁnﬁ:l loddodad té oserstinacighthdr celisd t he

outside lo and.nmeans fqr,.scheduli users in

ol 1 1 By haEeTEAR S s T e slPaRoThEe st R g for
| ahdcdiland theuaealclload2#nd The apparatus of clai m 26,

wherein the ns for determ nj t he out side

conpr i %én%@éﬁ% ﬁﬂingd@?ré i CﬁB r}gf FHPRISSeB LY v ‘i‘k E‘ﬁ%d on the
celvhilddasiesl @Pthad céll.se- over -t hermal (RoT) neasurenent,

means for determning an in-cell l|oad for users served

by the cell, and means for determ ning the outside

| oad based ofe Lhsuri®! 3t cladab@nthetdi® th nfefhd fdrO@&erm%ﬁng the
The a paratus of claim27, wherein the neans

o eugsi WN#Q“PH@”OUtSlde | oad further conprlses neans

for det,gLpd By N3 tePmintHy a?%té/l' IBQd ?&tthé/ Cel® Bhseli 4da fri% -over-thermal
users not served by the cell but having the cell in
adRkamgéU@H@ntthe users, and means for deternlnlng

the outsi, - N

e, U R B RREE R 180 (LB AR LA

wher ei mephrefondatasnifiog thkeowsidd iad dpased eoni the ¢udl] loddoand the in-cell
cqngflses means for determning a | oad of each user

served by the cell, and nmeans for determning the
in-cell |oad based on |oads of all users served by the
28. The apparatus of claim 27, wherein the means for determining the

outside load further comprises

means for determining a non-serving active set load for users not served by the
cell but having the cell in active sets of the users, and

means for determining the outside load based further on the non-serving active

set load.

29. The apparatus of claim 27, wherein the means for determining the in-cell
load comprises

means for determining a load of each user served by the cell, and

means for determining the in-cell load based on loads of all users served by the

cell.

30. The apparatus of claim 27, further comprising:

means for obtaining a thermal noise measurement;

means for obtaining a total received power measurement; and

means for obtaining the RoT measurement based on the thermal noise

measurement and the total received power measurement.



cell. 30. The apparatus of claim 27, further

conprising: nmeans for obtaining a thermal noise
woremsaoreent ; means for obtaining a total receP@BUS2008/054178

power mneasurenent; and neans for obtaining the RoT

measur enent based on the thermal noise neasurenent and

the total received power neasyrenent.31l. The apparatus

of claim 26, wherein the neans for scheduling the

users in the cell conprises nmeans for assigning a data

rate to a user being schedul ed, neans for determ ning

a | oad30f t ke apperatusas eldino?o, whercastht gred fodadchcdutih@the users in

aﬂg ans f.or updating the avail able | oad by

sUBt FactMig*The | oad of the user. 32. A conputer

pr ogr amecpfisofdtigkignia@ Alata $it6 & a ReCliUcRydulegadabl e

medi um co I Sing. .code for_ causjng, at | east e

conput &eawoﬂiﬁtgg?ﬁl%a f?ﬁd B{HI% e 13‘1‘5%%\811 s éssf%leg 5@? &1, gnd
nei ghbeicaietot 8pdatRti@e hiilaslausi BY siti@ctaly th€dsd ohEuser.
conputer to determne an available | oad for a cel

based on a target total load for the cell and the

out si dgs| oad;coppaicERESahProkdtisbhgistdpe at | east one
conmputer to schedule users in the cell for

t r ans nir§8MpHeioisadaplci PRdiR s@EPTHIE he avail abl e | oad for

the cell. 3c°’0de-|t—‘5‘190aﬁﬁg£5&t1@£st Qﬁep&rnﬂﬂ}e%cpﬁiéi'&}ni&f an%u?é.i(m load due
32, the conEuter-rea abl e nmedi umfurther conpri sing:
L

cddasdroin neignirgglls he at | east one conputer to

determ ne a Jc@tf&{ ca%%ggshr: f legstt1 Snecceolrﬂtpugflgbe(gete?ﬁli& an available load

ri se-over-therna measur enent; code for causing
t Her atelllbeasltonartergetdotplivet for the delt ardthneutside fond;@ed | | oad

for users Sgord\éefgr p si%grg1 %ecagll IaSt c%%dco dt%r too [hERYS LA ¥1 %ee cell
at | east oné conputercto erermne the outside foad
baseansmistine ot opladk bagxddnalmchvhiiebld loadfek thelcolhd. 34. The
comput er program product of claim 32, the
conput er -r eadabl e nedi um further conpri sing:

33. The computer program product of claim 32, the computer-readable
medium further comprising:
code for causing the at least one computer to determine a total load for
the cell based on a rise-over-thermal (RoT) measurement;
code for causing the at least one computer to determine an in-cell load
for users served by the cell; and
code for causing the at least one computer to determine the outside load

based on the total load and the in-cell load.

34, The computer program product of claim 32, the computer-readable
medium further comprising:
code for causing the at least one computer to assign a data rate to a user
being scheduled;
code for causing the at least one computer to determine a load of the user
based on the assigned data rate; and
code for causing the at least one computer to update the available load by

subtracting the load of the user.



code for causing the at | east one conputer to assign a
data rate to a user being schedul ed; code for causing

W0 b@sae12bast one conputer to determ ne a | oadP@F/US1068/054178
user based on the assigned data rate; and code for
causing the at |east one conputer to update the
avai |l abl e | oad by subtractin%ﬁthe | oad of the user. 35.
An apparatus for wireless co ni cati on, conpri sing:
at | east one processor configured to send a request
for transm ssion on uplink to a cell, to receive a
grant B6r tAangpargsd fonwoeletslromuphication comprising: cel |

and to nd a transm ssion on the upli in accordanc

o CRERRY ol o e R R st B e b AEE R G R fk v
avatdiialel ectioad drat foheansiskion tohehavplidkafbe theoadl, bed Rgsend a
det ernmi ned based on a target total | oad for the .cell )
arftSRIsYeR Sp 3%6 PQJK‘E 8 d‘écocr%anﬁ% éWEi‘ th%tgrainh t en%raE%E?“?g defgrmined
a JABIISYanCAMMbRIIoh® fdr iR @, the aSdilaBREAT RERS&Rrmind8 based on a
The apparatus of claim 35, wherein the at | east one

prigfeeideal lopdfor s el ptdet uiidsdord due to wasmopidherst #t ed

channely ff@ndrheoupRlilo th@RNRBREHDeLe available load is
deternmi ned based further on a |l oad due to dedi cat ed

channel s of users in the cell. 37. The apparatus of

claim3g, WRg! %bﬁ‘ar&tﬂse oRtcldifast, QMAGeR HeesS Rhst! Sne processor is
configured to send a retransm ssion of a pendin

parokBguredtotsied gtdpast ongrddishied ehannelte thaveslll andlveherayatheiagailable
d bal i@d&%if?&lso%gedffﬂlrtﬁe@ 6h a ?(Qld?lﬁé %a(gflﬁé&'t@%%lﬁnnﬁ%se of users in the cell.

retransm ssions of users in e ce
apparatus of claim 35, wherein the at | east one

processor is, configured to auton S e a .
transn§23io?hﬁgm?%%u%éﬁld%WHE%u?ﬁggﬁng%s%h%%ﬁl%&,pgﬁgyn '
whenggued tveseay ai tkadlsmiskioadf iaspedding patkeeth thaseld dndrwlieedin the

el el e BB PRI B M TPl RERS o ors i

cahpedlisi ng: sending a request for transm ssion on
uplink to a cell; receiving a grant for transm ssion
on the uplink fromthe cell, the grant being

det er mzged hRsegpDRuAnf aNaml 3b| ehéeAdtkost A8 6l brocessor is
the avai| abl e | oad bei ng determ ned based on a.target

t GPAIEYEhty Fmomeasz spd a fansaHs i Qi e ot baghet detng scheduled,
USHH SvheRn thd a¥dNeble ®laliis determined based further on a load due to autonomous

transmissions of users in the cell.

39. A method for wireless communication, comprising:

sending a request for transmission on uplink to a cell;

receiving a grant for transmission on the uplink from the cell, the grant being
determined based on an available load for the cell, the available load being determined
based on a target total load for the cell and an outside load due to users not in the cell;
and

sending a transmission on the uplink in accordance with the grant.



and sending a transm ssion on the uplink in accordance
wth the grant.40. The nethod of claim 39, further
w@owpnirehg: sending at | east one dedi cated che@mEb2008054178

the cell, and wherein the available |oad is determ ned
based further on a | oad due to dedi cated channel s of
users in the cell. 41. The nethod of claim39, further

conprising: sending a retranshi ssion of a pendi ng

packet ot efein the .available load is
detern1hed aseg&?%? %?%%h&a rcogpgmng
r et r ansendsgy an keast@he dsbicasedi clhartri&btoctbé dell, 'Aﬂlwﬂélmén hetaathble load

o el et one € R L PR St e

and wherein the available |oad is detern ned based

further on | oa u u onous .t.ransm ssi ons of
users it hih%l@F ocijoteclalm 3% %u er comprising:

sending a retransmission of a pending packet to the cell, and wherein the
available load is determined based further on a load due to retransmissions of users in

the cell.

42. The method of claim 39, further comprising:
autonomously sending a transmission to the cell without being scheduled, and
wherein the available load is determined based further on a load due to autonomous

transmissions of users in the cell.



