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lll. Description of the Related Art

Communication access in system may be provided to one user at a time.
Therefore, when a first user is granted access to the system, other user must
wait until the first user has released the systern; then access is granied to a new
user. A scheduler may select the new user among the users waiting for access
to the system. Each user may send a request for access to the scheduler. The
scheduler then selects the new user from among the users that have made a
request for access.

In a code division multiple access system, access may be granted fo
several users at the same time over the same channel frequency. Access may
be granted to the users based upon several criteria. The first criteria may relate
to the type of services that each user has subscribed with the communication
system. Access is provided to each user based on the priority of the subscribed



variable bit rate (VBR). service, or available bit

rate (ABR) service. Users with CBR service are
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common ftransmitiing station and the user). Accordingly, each user may be
associated with at least one channel. In a CDMA system, each channel is
associated with a unique CDMA code. Typically, the condition (i.e. quality) of
the channel directed to each user is changing over time. Furthermore, the
condition of the channels varies from user to user. Access may be granted to
the user that can use the system most efficiently. Such a user is associated
with the best channel condition that is able to receive data at the highest rate.



with the best channel condition that is able to
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The features, objects, and advantages of the present invention will
become more apparent from the detailed description set forth below when taken
in conjunction with the drawings in which like reference characters identify
correspondingly throughout and wherein:

FIG. 1 is a simplified block diagram of a communication system capable
of operating in accordance with various aspects of the invention;

FIG. 2A is a graphical representation of the channel condition seen by a
first user and a second user over time;

FIG. 2B is a graphical representation of the channel condition seen by a

first user and a second user over time;
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least some of the receivers (users) are uniquely located with respect to other
receivers. Due to the differing propagation paths and scattering, the variations
in the link conditions seen by different receivers (users) would be uncorrelated.
Therefore, at any pariicular time, the link to some receivers (users) has a better
instantaneous quality relative to the average quality of that link measured over a
period of time.
Various aspects of the invention achieve two essentially competing goals
in a system in which access is provided to less than all of the users at any one
time. The first of these two goals is to equitably provide access to the users of
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station filters the instantaneous link quality indicators associated with each user
to generate a filtered output value for each link at each time slot. In accordance
with one or more aspects of the invention, the filter function may be defined
such that a filter output value associated with each user (link) and each
transmission time slot represents the average throughput (i.e. average amount
of data transmitted to that user over a period of time). Alternatively, the filter
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In accordance with one or more aspects of the invention, the filler output
value is updated only when the user (link) associated with that filier has been
provided access. In accordance with one or more aspects of the invention, the
filter output value is updated based on the rate at which that user received data.
In this way, the filter output value reflects the average throughput to each user
(link). This results in a built-in feedback mechanism that works to bias the

selection of which user is to gain access. As such, in accordance with one or



systemfor the first 100 mlIliseconds of the second

woul d not be considered to be fair. In accordance
WOREh/0T9e6 or nore aspects of the invention, theCt/U51004/002937

out put value is updated only when the user (Ilink)

associated with that filter hé&s been provided access.

In accordance with gne or nore as s of th

MARAEPRFS of e inventiep, whepa Usel &S eemsa%@tee 3peesy that user
mﬁ %%Jt@ﬁﬁtl@éll)}"@éﬁ&lz%@%héﬁ% Tp% ?Y&da(%"sé in nkAr futil@.

ut value re s the average
t hr oudjibgretively e e theusese i [whigh thagHilier cadputt walue rgpresents the

built-i.n fee nechani i t
Aqrage link Q&F‘F&ﬁeaﬁi *Bbéérdl.eir%%g.snwé%%gs Q@&aﬁfﬁcreasmg the
SeHeIUERNS i t&c@hpeﬁﬁaﬁéﬂoii@l@é/ f5t888é in the throughput to that user
PCT/ US2004/ 002937 nore aspects of the ipventi
diing thﬁgpeggd The

Wi fespepldp thﬁs“ﬂ?é%ﬁh%tr difk et recewsd aqarpgp
QMBBH?H i J:dm RSAticrEhal flﬁéWBﬁFrla'?Qbéc Sfop@ﬁél‘f“d?‘fh?r td the amount

near Tuture. ternalv l'y, in the Case in which the
6f datarthatimastrecaivad dusingetheniast aeeessy etligalipwsiihe control of the

318 ST i B PRt Mlasg goers tat nave

eeeheddetedhty. the increase in the throughput to that

;iﬁgsg L? Hélé.sgﬁllf%gr%lggku e tggénglrgfn%aé%%eéys?em 100 in

éﬁéﬁ?eaﬁé’é AR df%yorbr‘ho?é %8Fe@b ohe bﬁ/eam@on‘he@y@tem QOO includes
amount of data that was received during the

awgmonmr@nattmv@aﬂm 108ranchbp Ripralieof YserFalgit I l. 1, four
S el'?gg%%;ﬁ Oé%ré'ss% oWl OH% 'rgili‘gﬁ{i‘ bteoﬁéﬁ@/@foddhﬂﬁ?hose skilled in

ave recelve
tHemphti fhatdar/ wmlmtmbragf asers 184cowmyubé dacludadsipsthemsysiem 100.
accor dance with él\(?H mre a

FHU@%WQ{@ IR-(G2Se$ i '%(Pr]enefu épgfc ﬁ\@omﬁhﬁ4 are mobile, the

hﬁﬁl‘b‘éﬁb\‘ fUsBEs $O46r e d(steANehay Wy Iover tivherf EaSISYLSeitGGM can be
1, four such users 104 are shown. K Howev

wmld@r@duasj@r wcebind plamerieols distabuted repReR A RGeS all, or
?@%e, ngﬁﬁ% HerdSRIL . 108vaTt, e \Hgfelrﬁq%q b n@rééé‘-‘rﬁl?”dhsclosed

hernore, 'in cases’in one or re of
tiethos end apparaiue nesili nat, contleine namprewvids tous epmM@nend user, the

B P IRl L e et 0%, AR HIF A8y aloobo

. E6RSItERYd 10138 complaieigsn@épendant. sone, of the users
104. However, the users 104 of the esentl di.scl psed
met ho&aghd Usspari Q¢uds neapablt Yormamypunigati tg‘ tBS gommon

Bﬁ{;‘% ARFT 102 I'(‘ﬁ/er Qaéh farb8@hahfiel $66 ‘T%@ éhérf?@q?hOS provides

user ccordlng Y, e users 104 may al so be
aomshier eticemmmicatiop inlsl ip thedegriaddrar example, as shown in FIG.

1, a first user 104A receives transmissions from the common transmitting station
102 over the channel through link 106A. However, it should be noted that each
user 104 may receive communications from the common transmitiing station
102 over more than one channel. Moreover, each user 104 may have more
than one communication links with the common transmitting station. Each of the
communication links with a user may be over one channel or multiple channels.
Such additional channels may be created using different frequencies, antennas,
etc. In addition, such additional channels may exist due to multiple propagation
paths between the common transmitting station 102 and the user 104.



Each user 104 is capable of communicating with the

comon transmtting station 102 over a shared channe
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communi cation links to the users. For exanple, as
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Var 1 ous aspec S O e i nvention pr ovi de
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%?él?ont | @Qi%tﬁaer%nm’seén %sﬁgﬁ&'ﬂ%bus link quality indicator to the common

transmitting station 102. Each instantaneous link quality indicator is a value
representative of the link condition experienced by one user during one or more
fime slots. In accordance with various aspecis of the invention, the
instantaneous link quality indicators are values representing a desired rate at
which data is to be transmitted to the user 104 by the common transmitting
station 102. In one such embodiment, the instantaneous channel condition
indicators are data rate request (DRC) messages. Such DRCs typically indicate
the maximum data rate at which data can be transmitted (through the



relative to the data rate that the channel can
support. However, various aspects nmay be adjusted to
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providing nore access to users using channels that
can support higher data rates9over the fairness
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conditions seen by the user (i.e., the i nk
qhaﬂ hheﬂualﬂgafqr@gﬁh iaks vaiy signiiaanheeeer time. Furthermore, at nearly

every point in time, the link 1068 has superior conditions as compared to the
link 106A. This can be understood by referring to FIG. 1 which shows that user

104A, which receives signals from the transmitier through the link 108A, is

farther from the commeon transmitting station 102 than the user 1048, which
receives communicates with the transmitter through the link 106B. The greater
distance between the common transmitiing station 102 and the user 104A
results in greater attenuation of the signal being received by the first user 104A.
This results in an average quality for the first link 106A (represented by a line
205) that is poorer then the average quality (represented by a dotted line 207) of
the second link 106B.
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i asebeiata@t vk a link 108A that has relauvely greai variations in the link
guality, while a second user 104B is associated with a link 106B that has
relatively small variations in quality. FIG. 2B is a graphical representation of the
quality of such a first link 106A and second link 106B. A line 209 represents the
quality of the first link 106A and a dotted line 211 represents the quality of the
second link 106B. A line 213 represents the average quality of the first link

106A and a dotted line 215 represents the average quality of the second link
106B.
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Whenbase tfandsslgnah IeUCh6As mglp@xer down converters, filters, etc. The
base band signal is then coupled to a demodulator 305. The demodulator 305

demodulates the base band signal to allow the instantaneous link quality
indicator information io be accessed. The instantaneous link quality indicator
information is then coupled o a processor 307. The processor 307 may be any
programmable device, state machine, discrete logic, or combination of these
(such as might be included within an application specific integrated circuit
(ASIC) or programmable gate array) that is capable of performing the functions
associated with processor 307.

FIG. 4 is a functional block diagram of the functions performed by the
processor 307. As shown in FIG. 4, the processor 307 includes filter modules
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where Fy(t) is the current filter output value at time t for the K link, 1. is a

time constant of a low pass filter function provided by this expression, and ChCy
is the instantaneous link quality indicator for the K" link. The time constant
represents a “faimess time_scale”. The fairness time-scale represents the
duration of time over which it is desirable to have essentially equal amounts of
data transmitted to each user. It should be understood that the fairness time-
scale is dependent upon factors that include the type of data that is being
transmitted to the users. For example, assume the transmission of internet data

to users attempting to gain access to the internet. If each user receives
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that if the link 106A was selected, the filter output value will be modified to
become closer in value to the value representing the instantaneous link quality
at the time the value of the most recent instantaneous link quality indicator was
determined. Alternatively, if the link 106A was not selected in the last slot, the
filter output value is calculated by the following expression:

Fu(t+1) = (1-1/tc)*F () Eq. 4
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It should be noted that in one embodiment of the presently disclosed
method and apparatus, the initial value for the filter outpui value is equal to
Rmi/N, where Rmin is the minimum value allowed for the instantaneous link
quality indicator, and N is the fotal number of users 104. However, any
reasonable initial value may be predetermined for the filter output value.

In accordance with another embodiment of the presently disclosed
method and apparatus, the filter output value is biased upward by a constant
each time the link associated with that filter output value is selected. One such
method of biasing the filter output value is to add a positive constant value to the
filter output value, or to multiply the filter output value by a constant greater than
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AM = ChCy/F(t) Eq. 5

[t can be seen that the value of the scheduler metric is directly
proportional to the instantaneous link quality. The higher the instantaneous link
quality, the greater the scheduler metric for that particular link. The scheduler
metric is calculated for each link based upon the filter output value calculated
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disclosed method and apparatus, the transceiver front end 303 transmils the
information received on signal line 315 to the user 104 associated with the
selected link of the channel 106 at a rate that is proportional to the most recent
instantaneous link quality indicator received from selected user 104.

In accordance with various aspects of the invention, the common
transmitting station 102 transmits signals to more than one user in each time
slot. The common transmitting station 102 uses available power to first transmit
signals to all of the constant bit rate (CBR) users and all the variable bit rate
(VBR) users for which the common transmitting station 102 has data.
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for which the common transmitting station 102 has
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constant, and R(t) is the rate ai which data was last transmitted to the K" user.
In accordance with one embodiment of the disclosed method and

apparatus, if the common transmitter 102 has not transmitied to the K" user in

the last time slot, then Ry(t) is equal to zero. Accordingly, if the common

transmitter has not transmitted to the k™ user, then Eq. 6 reduces to the

following equation for the k™ user:
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In one embodiment of the presently disclosed method and apparaitus, a
user may indicate o the common transmitting station 102 that a frame of data
was not received or was received with more than a threshold number of errors.
In this case, the throughput value associated with that user is preferably
corrected to account for the fact that the data that was sent was not properly
received. In accordance with one embodiment of the presently disclosed

method and apparatus, the correction is made as follows:

Ty(new) = Ty(old) — (1/t)Rk(1) Eq. 8
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Anecresiabie faweid ManaPaRbARCEEY o 1 GRS on Algmatively, the
RARaBR E)(S\Nélo&‘én be allocated to each user based upon the relative value of

the scheduler metric associated with each ABR user. In yet another aliernative,
both the data rate and the amount of power to be used in ransmitling to each
user can be determined based on both the number of ABR users to which the
common transmitting station 102 desires o transmit and the amount of available
power.

For example, for N selected users wherein the i" user has an scheduler
metrics A;, each user can be given the following fraction of total available power:

A common transmitting station 102 can transmit to the five ABR users

Al Eq.9
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e sant & fhay user gf the W%H&qhw dmavaheeprasiestad ifyiniarametion were
fa%aﬁélﬂé fHﬁﬁén@rhlsts% hgb&sd, tf1 ﬁro?@ﬁﬁhpbﬁhle 'JEQF&M‘ FerfFunadjusled

is any additional power avai
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ROTMAHPEIa Baiea BRI GLUSErS Gnet omats tismeatiting station
4peNoydiea Jﬁhfﬁll‘tw %fch'Ha‘f'\ﬁe%f 106NA §°Jb?ﬁMhﬁfcahﬁ8eréy)%tem 100. The
associ ated wth each user. anot
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transmt an of avai, abl e
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mtﬁﬁwduh%themdrd§swﬁéﬁe@é}{3@ Us2R'is @8Bo&8tcd WRA 4 BRannel, the

following fraction of total avail able power:

channel contains a link from the fransmitter to that user. Therefore, a user may
have one link with the transmitter on each of the channels associated with that
user. For example, link 106A shown in FIG. 1 may represent, in accordance
with an embodiment, a number of links over a number of channels. Each one of
the plurality of channels may be characterized by at least one of transmission
frequency, transmission time and transmit antenna used for providing the
communication. For example, transmitting station 102 may include a number of
transmit antennas for transmission to the users 104. The transmit antenna 103
may include a number of radiating elements, not shown, where each element
may be considered an antenna. The elements may have different

characteristics, such as radiation pattern and direction. The transmission
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schedul er netric values with power being divided

anong the users in proportior2%to the schedul er netric

associ at ed th h
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%\%ﬁ'egéc% §67"Y§Y‘°t#ﬁén‘(i‘§%léﬁ Steliset BP9 of ehdie usERtRr eath assigned

users-an e rates at which information is to be
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E{:ﬁébﬁm\@%@ﬂh é/h@e 'ﬁﬁgeélsdﬁ airibéhef Reserss shenselink quality,

ase, the throughput val ue_associ ated
wahsmidsian tthreugbant bbtlmjjllolg,t ey the, tgmg@pugp f [the diser associated

thre . Eir t
WahChalirk Tiles ik U pa 3 baked n 8 @) of the link, the
f\?}e%rf\ﬁg{ ?Sﬁsnaga?gommdcdﬁmdfb@mamebedha’d link, etc. ASS|gn|ng the
erRet & e plusafisd oA el R B8 LhRed it Bl fost 2 tink
ﬁﬁt}\/s rt redeivbd B hf”léé&f‘cmd th@b%&aﬁtgnofbes@rdj 1®t.edhe link

ane manner as if the user were n se ect ed

fquahtyrr&pgmrs@y includgpirepert i part i geigt gngd to one
@Et eﬁﬁgﬁ@?%fﬁt r§nf04mt Hod @ he&@em%rﬂh@tﬂb' ﬁfa be based on

ural users an tetransmttlng
shgthhianeold Paciver orafn’;elrerd fadiors as deserinesl raghouh a

connuni ¢ t| o st 100. The

ass6bf $coe %bq{gcr;n Jpay ipg Bﬁ@;ﬁ\ﬁﬁ%@%@?&%g@ﬁ@l%yr e%p link, a

%Idee%?ﬂeséfﬁﬁlgqhetd?ﬁo@ﬁttﬂfaiaté yrapbmifiednalench0ibk, or tostbe user at
e associ ated nore than one channel

venadl inpiginlse a2s9B81eH BTG sl Vel Py S eGRaY afount of
L{ﬁr% n%?éfluéerg e\é% gﬁgﬂfl‘h% quefs'i‘%afd G rHttvﬂﬁéh e4Ef liak¢an currently

assoctl at e user. I n other words,
whegieg atata, ansd:rfor eaabadEnae  vatich ohthshenedled yajue representing

JBann%ﬁélx%% q'v}% glthgglﬁp%gwthg&a“eaﬁ%éiﬁfngttﬁetﬂﬁéunt of data
ttfaﬁftfé‘iﬁﬂtéa ewBasiiehanhell tree Thasmittes sy eeieat adletdérntined number
of links, whose the scheduler metric is not worse than the scheduler metric of all
other links in that channel. The channel is then used to transmit data on
respective links to the users of the selected links.

The processor 307 determines a number of links, from among the plurality of
links contained in a plurality of channels, for the communication based on the
scheduling metric computed for each link. The links with a metric representing
a good link quality may be selected as the determined number of links for the
communication to the users 104. In one embodiment, the metric associated
with some of the links may indicate poor link quality, and the processor 307
does not include such links for the determined number of links for the
communication to the users 104. In another embodiment, all the links may
exhibit satisfactory link quality to be included in the determined number of

channels for the communication to the users 104.



user. For exanple, link 106A shown in FIG 1 may
represent, in accordance wth an enbodi nent, a nunber

wo@toosiomiess over a nunber of channels. Each one PET/US1964/002937
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recerved fromat |east one the plurality of users 104.
The Iink quality report may include a report of at
| east a set of channels assigned to one of the
plurality of users 104. The scheduling netric may be
based on instantaneous factors or filtered factors as
descri bed throughout. The scheduling nmetric may be
determ ned by determning for each link, a value
representing the anount of data transmtted on each
link, or to the user at over all that |inks
associated with that user, over a predeterm ned anount
of tinme, a value representing the highest data rate
at which each link can currently receive data, and,
for each channel, a ratio of the received val ue
representing the highest data rate, with respect to
the val ue representing the anount of data
transmtted. On each channel, the transmtter may
sel ect a determ ned nunber



of links, whose the scheduler netric is not worse than
the scheduler netric of all other links in that

W@ b@anzd996 The channel is then used to transm t PAGERUS2004002937
respective links to the users of the selected |inks.
The processor 307 determ nes &3nunber of |inks, from
anong the plurality of linhiéﬁﬁﬁiained inaplurality
of channels, for the conmun based on the
scheduling nmetric conmputed for each |ink. The links
with a nmetric representing a good link quality may be
sel ected as the determ ned nunmber of |inks for the
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links dvéif essmrtially arcommsh Qﬂ’an@ﬁtlﬁwﬂfﬂr@r frameConbi nat i on
of both. A number of enbodi nents have been descri bed.
Nevertheless, it will be understood that vari ous

wodi f et hatfodBY rdtStelBA Slatnt i‘%‘feré‘iﬁ%aaﬁ(ﬁ Hlt;/ chﬁﬁnunlcatlon

spirit and scope of the invention. Accor |ng

fiskparaavesr aitioast woadiffelest Ch@lv@eit’trammxssmmfretquebeles

limted by the specific illustrated enbodi nent, but

only by the scope of the appended clainms. W CLAI M

WO 2004e0mnedel £Ciditsaan 410028 3/her@id said plurality of communication

links are over at least two different transmission antennas.

5. The method as recited in claim 1 further comprising:
determining said scheduling metric based on at least one of communication
link quality, communication link data throughput and user data throughput.

6. The method as recited in claim 5 wherein said communication link quality
includes a factor of a determined possible maximum communication data rate.

7. The method as recited in claim 5 wherein said communication link quality
includes a factor of a communication link carrier to noise-and-interference ratio.



CLAIMS 1. A nethod of conmunication between a
plurality of users and a renbte transmtting station

wo@@r/0209p6 ural ity of communication |inks in a PCT/US2004/002937

conmuni cation system conprising: assigning each one
of the pl urality of users to a# | east one of the

ur al omruni cati on |inks Si ni ng . a . .
B headiengneipf; g5, et T Bt *h AN ot e gehaduling metric
@@m@m@ucaélm DILFH Sy cﬁ%@ﬁﬁﬁﬁtﬁcé’hd?ﬂﬂ'ﬁﬁé @f b8déd on at least a
plurality of communication links for transm ssion of

gammunicaton dnk siwality poroeceiveddron atdpastaere gheaid plurality of
?‘g f‘ﬂul ing metric. 2. The method as recited in claiml
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transmtting station to at |east one of said
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recited in claim2 wherein-said plurality of

comunisation links prrdded by s epmamunieatian ehanngl charasterized by at
g r&)‘ﬁ% c?fﬁ%ﬁn%ﬁéﬂ e c{u%%ﬁ nt?érgﬁglrsé‘lrogﬁpr% gﬁ? RSt antenna.

recite el n’’'sal
communi cation |links are over at |east two different
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schashigming samd plu@alhﬁlw@oﬁﬁnlmcétﬁﬂsﬁnl@nﬁ)r@‘ald communlcation to at
onmmuni cat| on link agual ity, communication |ink data
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maxi mum conmuni cati on dat a rate 7. The net hod as

ddai 1 e PeBIBAL ReBgaf i HaBERImEENE: 11
cardetermtrtm@eiame@?ed}dhng enéigicenceeteanirmng Mer each communication

70996 P S2004/ 002937 24 8. The_ nethod as
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lurality of
P Y % value representing a highest possible communication data rate

over at least one of said communication links assigned to the user, and
a value representing a ratio of instantaneous or filtered values of

at least two of said number of guality factors.

i2.  The method as recited in claim 1 wherein said selecting said number of
said plurality of communication links for said communication based on said
assigned scheduling metric includes selecting the communication links
associated with high value scheduling metric. ‘

13.  The method as recited in claim 1 further comprising:

transmitting over said selected number of said plurality of communication
links for said communication.

i



conmuni cation |inks provided by a comuni cation
channel characterized by at |east one of transm ssion
WO e@gueey, transmission time and transmt ant BOTES2004/002937

10. The nmethod as recited in claim1 further

conpri sing: assigning said pl@bality of conmunication

i nks, for said conmunication, to at |east one of

comuni cation channel s characterized by at |east one

of4. trmp 188 SsBiR NBEIvFsY
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dfansmission oh datasfoosaid ¢aranenhicediondsaset! orasaitiemstgradescheduling
?’3 t?[%i d nunber of quality factors. 12. The nethod as

MFed in claim1 wherein said selecti ng sai d nunber
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14. An apparatus for conmunicati on between a pl urallty
s and a  renote transmttl{rl?% station over

f
aﬁur alliey apParalygumsScdected | Imkdainy 35 wharein; c%?t'ql oRlurality of

SYRIBINICERSP linksNEre NBANS af %aéls $egn Hﬁ‘i@r?ﬁc RhaRGelCtransmission
the plurality of users to at |east one

pegraneies. of “ communi cation |inks; neans for assigning

a scheduling netric to each one of said plurality of

conmuni cati on |inks;

17.  The apparatus as recited in claim 15 wherein said plurality of

communication links are over at least two different transmission antennas.

18.  The apparatus as recited in claim 14 further comprising:
means for determining said scheduling meiric based on at least one of
communication link quality, communication link data throughput and user
data throughput.

19.  The apparatus as recited in claim 18 wherein said communication link

quality includes a factor of a determined possible maximum communication
data rate.



means for selecting a nunber of said plurality of
communi cation links for transm ssion of data for said

wa@eormamisg@t i on based on said assigned schedul i PQT/US2004/002937

metric. 15. The apparatus as recited in claim14
further conprising: a transm?ﬁer for transmtting

jd_remte trans to at .| east
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essentially a common transm ssion tine frane. 16. The
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two di fferent channel transm ssion frequencies. 17.
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determ ning said scheduling netric based on at | east

OP€'Hf  conmuni cation |ink quality, communication |ink

data t hroughput and user data throughput. 19. The

apparatus as recited in claim18 wherein said
e@mmunihcagpparatismias rgaigd tiy dlaiol @desherdimsait comnaunication link

FESh 0P d00RTRERab b A S ETe Lo bbRearaR 1B o SBisLouratiy

as coemntsmdaham Gihke proMidevhby @ comaiuhicatiomuchaadisl @hakadwnzed by
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apparatus as recited in claim14 wherein said

scheduling nmetric assi gned to said plurality of
esmuriineaaraialusrassrecied iz el@irr Aluriheasemprising:

co a ual .t t r .
amease e sl Lot WO o BERBicRGT" Rhks, for saia
a;ppanamluatlm;, toeailllaasi one of aonnmﬂjnmdttmreb}namamsi charactenzed by at

tion l.ink uality report in Judes ort,
SRt St rbtian FeBenty, e bsioR e ad SEPep it ghtenna.
comuni cation |inks provided by a conmuni cati on
channel characterized by at |east one of transm ssion
ﬁﬂequaﬁaﬂpwah@rﬁ%@pﬁﬁd in pRinNd urthes PMPssINGana.

23. mbBRs AP a&bHintYy 'SSfd (efebilit) Fhahit4 bl UGdiGhining, for each

conpri si ng:
communication link, at least a quality factor selected from a number of quality

factors including:

a value representing data throughput,

a value representing user data throughput as determined by an
amount of data transmitted to a user over a period of time over one or
more of the communication links assigned the user, ‘

a value representing a highest possible communication data rate
over at least one of said communication links assigned to the user, and

a value representing a ratio of instantaneous or filtered values of
at least two of said number of quality factors.

25.  The apparatus as recited in claim 14 wherein said selecting said number
of said plurality of communication links for said communication based on said



means for assigning said plurality of conmunication

links, for said comunication, to at |east one of
weorminioe@t i on channel s characterized by at | RPEBUSINE002937

of transm ssion frequency, transm ssion tinme and

transmt antenna. 24. The apParatus as recited in

|aim 14 further conprising:, neans for termning. .. .
E5RlgMet cattPiifio SRS DRRiesy el (e iaimiication tinks
eestinietplitioNigh Vllue abhé@aRig mettieal ity factor sel ected '
froma nunber of quality factors including: a value

representing data throughput, a value representing
er ' nt of
8Fa (T g oched SELENT Atk SRR Ouer
one o/ iramsmaitier fohtrassmitiimg osei said $elestedsmirgbedof baid plurality

[ ral ue resenti ng a hi ghest possible
giﬁﬂﬁWﬁgﬁﬁ%gﬂ]@ﬁ%gofﬁ?@(x%W@PnQ%HPﬁast one of said
communi cation |inks assigned to the user, and a val ue
representing a ratio of instantaneous or filtered
values of at least two of said nunber of quality
factors. 25. The apparatus as recited in claim 14
wherein said selecting said nunber of said plurality
of communication |links for said communi cati on based on
sai d WO 2004/ 070996 PCT/ US2004/ 002937 27 assi gned
scheduling metric includes selecting the conmunication
links associated with high value scheduling netric.
26. The apparatus as recited in claim14 further
conprising: a transmtter for transmtting over said
sel ected nunber of said plurality of communication
links for said comuni cati on.



