1 VO P GROUP RESOURCE MANAGEMENT CROSS- REFERENCE [ 0001] Thi s

appl i cat ivoo 2edsassseo t he benefit of U S. Provisional Applpepukanegidsl
No. 60/843,804, filed 9/11/06, entitled "VO P GROUP RESOURCE

MANAGEMENT FOR LBC FDD, " the entirety ofl which is incorporated herein
by reference. BACKGROUND I. Field [0002] The foll owi ng description

rel ates generally toWOIPIGROUIMRIDS O ROE MANAGEMENTe
particularly to scheduling and nanagi ng group resources in a wreless
comuni cation network. 1. Background [0003]Wrel ess comuni cation
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{0002] The following description relates generally to wireless communication
systems and more particularly to scheduling and managing group resources in a wircless

communication network.

IL Background

[0003] Wireless communication systems are widely deployed to provide various
types of communication content such as voice, data, and other content. These systems
may be multiple-access systems capable of supporting communication with multiple
users by sharing the available system resources (e.g., bandwidth and transmit power).
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, 3rd Generation Partnership Project Long Term
Evolution (3GPP LTE) systems, orthogonal frequency division multiple access
(OFDMA) systems, and so forth.

[0004] Generally, a wireless multiple-access communication system can
simultaneously support communication for multiple wireless terminals. Each terminal
communicates with one or more base stations through transmissions on the forward and
reverse links. The forward link (or downlink) refers to the communication link from
base stations to the terminals, and the reverse link (or uplink) refers to the
communication link from the terminals to the base stations. This communication link
may be established through a single-in-single-out, multiple-in-single-out or a multiple-
in-multiple-out (MIMO) system.

[0005] A MIMO system employs multiple (N7) transmit antennas and multiple

(Np) receive antennas for data transmission. A MIMO channel formed by the Ny
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a basic
to the amount of information that needs fo be transmitted.

SUMMARY
[06008] The following presents a simplified summary in order to provide a basic
understanding of some aspects of the disclosed embodiments. This summary is not an
extensive overview and is intended to neither identify key or critical elements nor
delineate the scope of such embodiments. Its purpose is to present some concepts of the
described embodiments in a simplified form as a prelude to the more detailed
description that is presented later,
[0009] In accordance with one or more embodiments and corresponding
disclosure thereof, various aspects are described in connection group setup message and
bitmap encoding for VolP group resource allocation and management. Multiplexing of
various forward link assignments on a per frame basis to minimize partial loading
caused by traffic activity is enabled. Statistical multiplexing of Voice over Internet
Protocol (VoIP) traffic can be increased, and VoIP can be multiplexed with other traffic

types. The various embodiments can enable certain flexibility of rate and bandwidth
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apparatus. [0013] Another aspect relatés to a machi ne-readabl e medi um
havi ng st ofhegeroup is also included in apparatus.

[0013] Another aspect relates to a machine-readable medium having stored
thereon machine-executable instructions for establishing a group of member user
devices and generating a first bitmap equal to the number of group members, measured
in bits, and assigning each group member a position within a first bitmap. A second
bitmap equal to the number of “on” bits in the first bitmap is produced and indicates a
rate option or size option in the second bitmap as a function of a profile of each group
member. The instructions include transmitting the first bitmap and the second bitmap to
the group.

[0014] A further related aspect in a wireless communication system is an
apparatus comprising a processor. The processor is configured to create a group of

member user devices and produce a first bitmap equal to the number of group members,
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selectively receiving a second bitmap, and a means for determining a rate option or a
size option mcluded in the second bitmap based in part on the assigned position within
the first bitmap are also included in apparatus.

[0018] A further aspect relates to a machine-readable medium having stored
thereon machine-executable instructions for determining assigned resources. The
instructions include receiving a first bitmap in a VoIP frame, wherein the first bitmap is
intended for a group of user device members identified by a group identification, and
locating an assigned position within the first bitmap. A second bitmap is selectively
received depending on if the assigned position within the first bitmap is set to “1” or

“0”. The instructions also include determining a rate option or a size option included in
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BRIEF DESCRIPTION OF THE DRAWINGS
[0021] Fig. 1 illustrates a multiple access wireless communication system for

group resource management.

[0022] Fig. 2 illustrates an example OFDMA sub-structure.

[0023] Fig. 3 illustrates a bitmap in accordance with the disclosed aspects.
[0024] Fig. 4 illustrates an example system for group resource allocation.
[0025] Fig. 5 illustrates an example system for group resource management.
[0026] Fig. 6 illustrates another example bitmap.

(0027} Fig. 7 illustrated is a method for serving many users at substantially the

same time while mitigating the need to schedule every packet to every user.

[0028] Fig. 8 illustrates a method for determining assigned resource based on a
group assignment.

[0029] Fig. 9 illustrates a block diagram of an embodiment of a fransmitter

system and a receiver system
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DETAILED DESCRIPTION
[0032] Various embodiments are now described with reference to the drawings.
In the following description, for purposes of explanation, numerous specific details are
set forth in order to provide a thorough understanding of one or more aspects. It may be
evident, however, that such embodiment(s) may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block

diagram form in order to facilitate describing these embodiments.

LIS LI 1S

[0033] As used in this application, the terms “component”, “module”, “system”,
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, or software in execution.
For example, a component may be, but is not limited to being, a process running on a
processor, a processor, an object, an executable, a thread of execution, a program,
and/or a computer. By way of illustration, both an application running on a computing
device and the computing device can be a component. One or more components can
reside within a process and/or thread of execution and a component may be localized on
one computer and/or distributed between two or more computers. In addition, these
components can execute from various computer readable media having various data
structures stored thereon. The components may communicate by way of local and/or
remote processes such as in accordance with a signal having one or more data packets
(e.g., data from one component interacting with another component in a local system,
distributed system, and/or across a network such as the Internet with other systems by
way of the signal),

[0034] Furthermore, various embodiments are described herein in connection
with a wireless terminal. A wireless terminal can also be called a system, subscriber
unit, subscriber station, mobile station, mobile, mobile device, remote station, remote
terminal, access terminal, user terminal, terminal, wireless communication device, user
agent, user device, or user equipment (UE). A wireless terminal may be a cellular
telephone, a cordless telephone, a Session Initiation Protocol (SIP) phone, a wireless
local loop (WLL) station, a personal digital assistant (PDA), a handheld device having
wireless connection capability, computing device, or other processing device connected

to a wireless modem. Moreover, various embodiments are described herein in
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terns of sibsesd ftigachenennsdrents hawavarbaereotr fele antasnacmap baatilized for
nodul es, a t L ke, It, is to he ood and appr.eci at ed t hat

t he vari ougﬁgfgﬁagnn% grr(r)ély' iAr?(C:?Sﬁ ea &ﬂ?gg‘%if lsdgﬁ?lgg%lpfé@é%‘gﬁéﬁf@?nas 112

nmodul es, etmd 1 BH&/hefe deshnaot 12 4l Uderaakhitohfoligichersia6ess eEQMA0 NENGer

nodul es et¢. discussed in connection with the figures. A conbination

of these afpraukliis] Ivendapessvejafoqmaton from3epsas temingl &} @aves ravsvselink: he

drawi ngs, @ Adcekd {elfinh A £Sis % BthhbRIc&i ACESRE Sntennas 106 and 108, where
antennas 106 and 108 transmit information to access terminal 122 over forward link 124
and receive information from access terminal 122 over reverse link 126, In a FDD
system, communication links 118, 120, 124 and 126 may use different frequencies for
communication. For example, forward link 118 may use a different frequency then that
used by reverse link 120.
[0038] Each group of antennas and/or the area in which they are designed to

communicate is often referred to as a sector of the access point. As illustrated, antenna



Wi rel ess conmmuni cati on system 100 for group resource nmanagenent.
System 1080cens/oBzssd | i t at e assi gnnment of resources in a per/sssleis189
manner, which invol ves assigning a channel and resources to a user
device for a specified interval while aBl owing users within the group
to be nultiplexed dynam cally. Thus, each tinme a packet is sent to
the user d&dups can b dastarei! éncananuricafg ta sesessttammistls ass septorefthedves not

need to be s. b pecified interval has expired (e.g., the
channel hagg‘ﬁegéednbﬂg‘{cg%sqoéﬁgg "and a new channel needs to be assigned.

Wil e the yeo39pus aspecdmdhidstlicrseedr kavatdlidigliatand 024,18¢ @ashiiging
statistical multiplexing of VolP traffic; the aspects can also
provi de nmuPRFERRSHL decest Pypl POyttize Sesralormingrin oeder Yisrproyeihs Fignal-to-

further detai Al i ele]l (AR) ;hat can
i ncl ude rru?lté‘i;s%faetﬁ%nt en%%P%ﬂ%ﬁ%ﬁ%fa?%@ﬁ%ﬁ%?%&%ﬁ& %1131(4)0’%190@ 4 ' é{r% ot Rer
i ncl udi ng 26&ssapminthisihg weachfammingldi transmid to gtagptemniialsicagerdd Anandlyl 14.
In Fig. 1, onl%lr.two ant ennas l<'§i‘re_ i I%ustrat ed for each antenna group,

however, nOFEUEHS NETERATISAnKSS Mtepacatq socsudemypale seprigihoana sells
group. ACCERS ash@kfsdBbind bhshfitbhe iFrolith &6 trb'nfe%%xé Rl fbcallanNAgs 112

and 114, where antenhas 112 and~114 trans ormation to access
term nal 11®@48Ver f oAmeacdessipnint b bardixcd cetive usadffor cmhinomchtirgnwith the
access termnal .116 over, rever.se link 120. Access rmnal 122 is in
conmuni cat %%WIWS[ ?P%éﬂ?yeﬂﬁ% © EaRTeda _a%%f‘cc\ﬁf?eﬁ?oémaﬁ P}é’ﬁ?\ gls oﬁweaﬂaerlw
transmt i phQilBddyO Nt SecBRGB8SSinIGhsY N bd&dle@VRhcdRE Wahfhal, uk e@ﬁ@n&ﬂﬂ
receive information fromaccess term nal 122 over reverse |ink 126.

In a FDD s{dEbmwisdenvgninpamicstion demiec, 2185 de2®e, tt@dinaln ik R8s trapinake
di fferent i for c ni.cation. For exanple, forward |ink
118 may usé&ggsg%%ﬁg%lrglzor{t‘gg@?é’gttljrgéwn%nﬁn?%%?"that used by reverse |ink 120.

[ 0038] Each[uapp of artespamt aﬂm&@rbetdaﬁﬁgﬁ@a td Braiicd ditheYordfoth access
designed to conmunicate is often referred to as a sector of the

access poi FMIn&s § 16 apdtl24 infarmagiongglating & yehwnpel assigngsieo gadi apsess t o

i cat - I i . h . b
cocess pot Lrohsh PR A e BiBBEL HhraRleal TR B E LB RN
124, the t clemsaidssigngeaniae boasntof 2 pecBsEHt pamr, W& eltdabh Z&ess terminal

beanform ng.jn ﬁialer to inproye the signal-to-noise ratio of forward
links for ? héa‘lﬂo e PR SUgE g‘lrficéﬁpﬁf’g@génfﬂ?%m%d‘“ilﬂﬁ thay agsignethchapaes s
poi Nt usi ngyReFEERL M drtbount BNGAL br ﬁﬁii%%ﬁ@r%nﬁ&faﬁhé]% Sroviied rfcﬁ';uggby

random y through its coverage causes less interference to acce
term nal s ithat petighbioaceesy tesiiha. {harhamaoegsscgsotantital 203 cdnt deive large

through a sj ngl e ant tooall it termnals. [0040] A
poi ity DU AT AET L AP GH LS9 38 TORRER FRRIPTES PR DR, o -

term nal s andtafEYiP4hs Qe tihRfvHileaditioRtidSthdReaf ©ReRB MproRdNRASuBes
or sone other term nology. An access termnal may al so be called an

access t er fachdime ypaokeriq Gbpre Arch(aogmss taminal dll@end Exminiscersicon] 00 can
I ARt )
to transm mitigtepdriigiontinpohiBedbLasfic activity.
[0042] The various aspects disclosed herein can allow flexibility of resource
assignment to a group of users. Preferred selection of resources can be assigned to a
group.
[0043] To more fully appreciate the disclosed aspects, an OFDMA system will
be briefly described. Fig. 2 illustrates an example OFDMA sub-structure 400. The
vertical axis 202 illustrates frequency and the horizontal axis 404 illustrates time. There
arc cight slots or interlinks, illustrated at 406, labeled “0” through “7”. This sequence
repeats, as illustrated at 208. In the frequency domain, there are channels. Each

channel, one of which is illustrated at 210, can include sixteen tones (minimum



termnals 116 and 124 information relating to a channel assigned to
each accews2d0ensseml . The transm ssion can be mul ti castpEI/UsRIOBEISEBSt .
The information relating to channel assignnent can be sent in a
persi stent manner, wherein each access Perminal 116 and 124, upon
successful receipt of the information utilizes that assigned channel

for a predetaapgishedr gigbtQFDH symbads &g uthis ¢hapnal i ¢ighteiimbelshnhleg tofad
provi ded f rticula ess. terghngl uch a
manner, acggensd 'éﬁ ?%%Fylnn hgfetnfg)g 1%%1ﬁ18é.e?9§§x§quef glgnea ?&@%ép FgMgcsggtggl’ there are
term nal s 31B6toasswitR genorbillycdB(caned s aleilé ded todofieQbtiesisedi&Shifard Bhes.
substantially the same tine while mtigating the need to schedul e or
provi de r edBEp bl denesargdivided iig ghannglsswheremgagh ghangelcs sixtees toRchal

116 and 12 04?;”5’ SYfL a;gnﬁgga&aggn%gr{é -owhgérglm%mgaq% i}{@ih{i?cgiﬁa

forward Ii signments on a per nme bases mt1 gate par
| oadi ng cagseg, biyeremahth oseacs dharacterizEDOdiddmiifediard das Idspécition (ID).

di scl osed rein can allo | exi bility.of resource assi nt t

group of UEE?I@ .Ofwwgr%&‘?'sftévse@&a direof i @gle}tﬁgefeéhec%fﬁuw%ggéid@%ﬁed? ¥ a
roup. [00 nor i i :

group. [ 004g3Ldg, N0 }@aélwg!}yﬁaap%ﬁgb g@&?@ﬂ@&é&g@%ﬁ%ﬁ@ ﬁ%@%

systemw || be briefly describ ustrates an exanple

sub- st r uct ¢atéded@d b hectaiMadREs). aklicge 20215014 msnhbetgshinmeti€ic whemed is
the horizontal axis, 404 ilJlustrates tine.. Thepe are, eight slats or .
nter i1 nkooh (hisedty Fatidle Gl <ot BR i g Tt oyRn Ea oy Bicerblp is
sequence r ggfartiDy tASsdt bf Usehy @M@@tmt..a@&m\lzﬂaﬁm&efséﬁﬁwﬁaﬁmsdpgamgh
there are channel's., Each channel, one of which is illustrated at 210,
can i ncl ud€xbi Xhissignilinidkat @himi given pOnidhdmreths pet@f apere mghs toaGEDRt of

synbol s (e,qg. hi i i | s he 1ot al wi gt h
can dependc%rrlmfltcs)‘cg ?g%%?ggérnnglééﬁ%ﬁg?es?ﬁﬁgﬂ? mg‘ﬁ%b@f&aﬁ%%ﬁq@ ﬁ’érogly
are 512 t oagsit MYooigenaseal dry 2B 4t ainemoni¢at. | abl e due to sone tones
used as guard tones._ The avail able tones are_divided into channels,

wher ei n eatif4€hannel Howexsritheappragsy gt thegsaugerpdesdhaptrkeicaapet béent t o
o . . ton: . ; |
oer |6 ot Pbooi Tl HiRRA M AR RER | RS ERR YT [R5 i

Ther ef or e, sénttaathguserpifolie gacksten siatavireenceis Guicessinily ddcodeat a poditevegr oup
will be identified as { DI Macl DG.. Each grou nber can be a
Singl e useroRRHIAdEFmER! A esitfo %Dﬂgﬁrae%r@ftﬁ% VHf?_- I GEPaET KO Ds) .
There are @|c3essthilRUHERSA=d0k r&ﬁﬁﬁlﬁ%ki@néﬁﬁ?sﬁ‘@gﬁ endfe ire_lﬁ_lﬁﬁééhn'c?qﬁﬁ@% senfh4s

the channels can be referred to as { ough CO , e ’'group is
defi ned bytimkeutswhichfprargesss: ehpahlpe vy hIDB} thended v testspafd whinanAICK

{C1 though . Thi ignifi that at. a i ve int in time the set
of users mepsPBor et B AT ARbieE Ty StEC eim s a5 ces
than the s@eOfhe dsRier DELANGRIs tIfd @itd Shin6alrbyide®@A bitdeRaHined @lmBér dfhe
users are active at any nonent. [0045] However, the nonent that the
user decodaiéerepiehiaratdeercasaesicdbe i dentified because of Hybrid

Aut omati c t-re \ en acket..is,sent .to,the user,
if the pacﬁgj'?ggr da?gﬁ%%g%{gtﬁg%%oceggfeg f‘{/m g)gg&egleg{]rgt&gﬁhle%@e feecver
acknow edgesmminatds AGK hd ssc@RINb duing p&idds ah fakctitityn@hid eatoaé sodrte dhe
packet is not successfully decoded,, a retransm ssion request (e.g.,
mor e r edundEHYIIRvEH Pediscusspd belawrwidkisiiRrencgip £k §9-oMhga & user(@gsonabl e

interval for.{he J&58H %ﬁgiﬁa%s,rtgg gﬁgg%lyﬂbf{et{%ngrﬂisé% oA \Q?iglg%gﬁltg? }#3 f

the ACK is not recelved by sen ore expiration o
t he sender d@R2ds exs elrrigeltand intatferchecarmditionawild eldisawop peedatabiaainkd
nunber of att .er}‘ipt has not been exceeded.
receiving device.
[0047] To illustrate further, Fig. 3 depicts a bitmap 300 in accordance with the
disclosed aspects. Each position, a representative few are labeled at 302, 304 and 306,
can be assigned to a different user device (or receiver). Information relating to the
position or block assigned to the user device can be transmitted once per interval (e.g.,

every 20 milliseconds). A block size can be the minimum granularity of group



[ 0046] There are at | east two sources of variability: the first is

when t he weaaisweisss er m nates and the second i s during peet/adsmoDirsigo
inactivity (this second source of variability will be discussed bel ow

with reference to Fig. 3). Wien a user [e.g., receiving device)

term nates, the nunber of transm ssions needed is variable since it
depends onrashemeeincamtd intuerts ef e eodwopwd iPHY frismewlihe huimbemaftblocks in a
predi ctable at the r?eéei Vi ng devi ce. [.004 %To illustrat % fﬁrt her

Fig. 3 depPt® S BTTRLS2BHT 4T Ha e 8l Base podssdcnss & Mok Femepdtt 5.
Each posi t kigfuld Be LERE-RSRNMhALiMEaf TN isalﬂﬁl_s{r@t@@ hedngbighPdits, B0Fe@ndh3Q%an

can be assigned to a different user device (or réceiver). Information
rel ating tbeemenyokdirof bis sansmittek assi gned to the user device can be

transmtte e perinterval .every 20 mllisgconds). bl.ock
i 6 can HIERES A dbclisSiiior bt st RS0 yrerb DT RE e Tac B
in units ofolreser vedbilipels widY the RBveriBeninuEberd Ok séﬂo@@@dﬂrm\%q)eﬁb@y@f
assi gnnent . can span a certajn nunber of base nodes across a Vol P

frame. |t SHEUYE. déorantepls: Boere As0Bivseraptabtcally an qvgmee.cndyhabof the
ei ght bi ts,, NOVRAYVEL 1 ddABRS S GRR 1RE. Y, ,’g%ﬁg;e{escﬁfrcé%ﬁﬁa LLARPH &k o
% fg ? eds rgces (0]

[ 0048] As discussed above, there are a WO Sou
vari abi | i t pitmdmB800 aftatthsgueng és idéntféadi abi ity is when the receiver
i s during_ periods of inactivity. F

t er m nat es anrg‘ﬁ t he_secon }jﬂé or
exanpl e, i f00br e Hice2500 s ifraap sarvhith earessnts redwatoanet ussi o Maalps
of the usefsr Wit 01}{1? g}g;‘@&%rﬂlﬁsttfa%g%aff ift a?’h{gﬁfraﬂ@%er@fsﬁ% nEﬁ?S?feréige

managenent can crea bi t map afte e group is identi

[ 0049] The sitareled fortzhesebivithiypadlB,, Eervthe st be 302 seset © t1e Tha ndve wvithf
users or I ( of ich.only_.ei ght e illustrated). If in a given
frane, “t herlend: % paRefulR hiotribnmahe rpnd Sholh Rakt 10 Mec Renheen
the first Bitind®Ricll; RS nbOhavd any Hita SueB &% i%%&mﬁ@&é@garlfftﬁe%a%t for
transmitted information, the second bit 304 i's set to "1°. If a third
user, havi Hgt Mee BDD itiessilsoee praind aad yhakit 306 ssaediatad with that userisbeiae ed
early, the. ket J.or_that user goes into a silence period and the
bit 306 aslsﬂégﬁ\é éerdovxii%nﬁlsf)i%lt user is set to inactive or "0", and so

on. [0050] Tdes0pi t MeHe b3k 30LE BRAEEST bthe A PafR BltRdticath $@r Ik
each user in the grou&can nodul ate. If a user device receives a

bi tmap, fi B¥UPCARMedBlatedyp veerlprica secaiyes o bitppi firsighe wharidevice perluates

O b L0 gt ey B G bk s

set bits (8ct'ts)0agre 1Py, ilaradtidionf themsdrhievioe demminddigovn vt etdits E1s Pirk s

user devi BRGNP GG DRTTRR] e FB DB e A 8 IR, PIoOODE B ik

encodi ng cagitdgbikdRs iRl Rhinfd 8RB Qi AIMBRAR i zIng th Rivehdpacket.
[0051] Bitmap encoding can include joint encoding of bitmaps. In this joint
encoding, bitmap ! and bitmap 2 (if present) can be encoded in a single codeword. A
bitmap segment can be carried over forward-link control segments within PHY frames
of the VoIP frame. In accordance with some aspects, two PHY frames can be combined
into a “VoIP frame” with a common group definition to improve statistical multiplexing
of bandwidth and power. In a UMB system, a bitmap segment can replace a certain
number of forward link shared code channel (F-SCCH) segments, which are a set of
modulation symbols allocated to carry a Link Assignment Block (LAB). User devices
that are unaware of the presence and size of a bitmap segment can demodulate forward
link control segments successfully.

[0052]  The location and order of F-SCCH segments replaced by a bitmap segment
can be specified in a group setup message. With a large number of F-SCCH segments,



encoding, bitmap | and bitmap 2 (if present) can be encoded in a

si ngl e cepeyerdsssép bi t map segnment can be carried over frmessotiRige
control segnents within PHY franes of the Vol P frane. |In accordance

wi th some aspects, two PEWfranmes can bid conbined into a "Vol P frane"
with a common group definition to inprove statistical nultiplexing of
bandwi dt h whthpembe usddnnacddvBoswhtegrow tnsmigsicneg nedf sccanusceftacs a

tai f f d Link, sh d h |l (F- ts,
whi ch ar . Hohs despodiiiiiecy raReL Rt o B e e e T g e RS
Assi gnent .68y (WiB)this PeRbildeViciefulinbRhn aéﬁgweaaeﬁrslaeeﬁoﬁ der-Bresence

and size of ‘a bitmap segnent can denodul ate forwar i nk control
segnent s ssago@ststused for bitoRftMiscaviosling ¢oninsegnenidacedsd for SOGH:ser
segnent s rgg‘j.&%ed by a bitmap segnment can be specified in a group
setup ness gé. Wth a | arge nunber of F-SCCH segnents, 11 which can

be used i nj@esNar ilpacHiéinge YitdUPmcla8pEes, & itep sk dan BOBRoHSEWith
devices will be denodul at i né a limted nunber of F-SCCH segnents
based on t fecHehaiaercyffabt €t yAn pyooringef ground {itppitiz gpn agkipediueaty

can desi g”ﬁﬁfeg?{%b%%‘wﬁp#gg%ggé O segnent s used for bitmps, thus

avoi di ng certain segnents or ‘some user devices. [0053]1In

accor dance[0f5dh s@ig adipecdtss ancexaivipiagy seapiiEnior ganp besoarte atechtioht Fach
spectral efficiency of F-SCCH An encodi nggof around 1 bps/ can
achi eve a @%96&3‘9?% ASYENFLIRAFEMOY USSHHRECS FRY Ak AFISTISHLANIEFQYTCSs

L1 ustrat eg,- ik g¥HHRh & paik &Mt ifed Qhicl QN Be E&ﬁ%g&ﬁ%ﬁé;h@g&%ﬂri{%”- Each

user device can be assigned to a group of user vi ces~an
assi gnnent indérmragisn weletew thassigiaentgritugch packepelwicn ¢00 inchrnea sendai 402,

can be utilized to mtigate.sendjng .informjion relating t .

2asi gnment "RoR BE A" piRELoINGpE BT VHEP Sb.s BeLRRAGS RSCIVEHR Pt
can be an pGERERBAVA! thrailth RESRIYS wherd Biifdh BRBel and RFErdBYI GBS tively
Recei vers are | abel ed Recelveri through ReceiverG where Gis an

i nteger, afrepafeRABY to col lectively as receivers 404. [0055] To
facilitate. g resaur.ce..al l ocation, sender 402 cap.d ncl.ude,a qgrou
T oat or UBESE D oo el PR B Sre SRRy PP I (i 86150 S oG
(e.g., menbigicalor 06l thas sdrdie @ndigOted td dRAtIHT 4 @buf 6F RYSivER)e. g.-,rh‘@rr@’eﬁs?' Bnd

I D can be utilized to identify then%rog for subsequent updates o
group par afisigarasgroup snaiierdCeenp Hindde SrovpH grckesutdizsd §nelgntify thavgroup

| g H . —
By & numbel® g e ach ydRet U ABym G Ao Brp e slofiles F¥fiped
to whi ch gtootp geraphandswerfonkl Thggrdup cante plasadi¢rimed aga aigh-10e:1 by a number

communi categd taq each receiver. Each receiver 404 can be identifjed by
a uni que MACCPHEFHE PF Ft Ofrﬁaw%y-. IHMAERR HERENE Torwhipl o up sach wepbrlorss

e, el AL LA S LR B 0

units of gideofpfiediounmgee MAC Identifier (MacID). For example, if there is a group of
users identified by group allocator 406 that consists of G users, then there will be a
number of MaclDs labeled {MacID, ... MacIDg}. The units of group resources
assigned to sets of users (e.g., MacIDs) can support both broadcast and multicast. Each
user can be a single user (MaclID) or a multicast set (defined by a set of MaclDs), thus,
both broadcast and multicast can be accommodated.
[0056] Group allocator 406 can also be configured to identify a group based on
a set of channels “C” in addition to the set of users. For example, there are K number of
channels, where X is an integer. Thus there are a number of channels “C” from 0 to X,

which can be labeled {C; ... Cx}. Thus, group allocator 406, at any point in time, can

map the group of receivers to the group channels.



assigned to sets of users (e.g., MaclDs) can support both broadcast
and nul t ivg@3bos/obskelh user can be a single user (MaclD) opcpusabolbaamt
set (defined by a set of MaclDs), thus, both broadcast and nulti cast
can be accommodat ed. 100561Group al |l ocatbr 406 can al so be confi gured
to identify a group based on a set of channels "C' in addition to the
set of usei{®57For exatmalleimdsIfmreEgmczeermﬂwmbbrecefvecmagimﬁb&ﬁcmﬁ padket. S
an integer. Thus there are nunbe {gechannels 'C'" from0 to K,

whi ch can 8 TEBEPGY dou fifty eRicentefdle regPiges vallIog caits ndoke OBEF any
point in tké&wef%%urﬁwnéd?ﬁegirp&lpof’f)lxﬁ @fs%érﬂ%ﬁeia éﬁ@t’wt&h%% &%m&% S.
12 [0057] At all times for a given frane, each erver

receive a peiticett serdy aad excayss patkets abbutLaveryi 3&1y11£bmcomdst Fof exdmple 1f there

- Orom oy Stecifo Hes e Tt ot ol SR b Lingund T WRE (Sl
and recei ves agtaeKels taRahiktcENA Vpadletth bt ONAS, thEALmB%edMh&aneld can be

there are 300 receivers in the group, statistically at any tine only
around 150la58 8128 theoygbegiof rechiwerse 1f wistepred (P needs trpsheduleeachasdividpalc ket

of recer vtk el Bt BRSL 2 i E0RE By Ao T Rn<0F B FeREC

recei ved abeoethemMehigh20 m | liseconds for each of the 150 users, the
i rhead is hig 0058] Transm tter 402 al so_incl udes a

hedul
Eict ﬁaB bgﬁéifﬂégbr 408 Tf%émlt&%ﬁb%éise dnftndps pddmap ey Righ 1e% Rt s ver
404 t bj
or oupol 2 agé?%eﬁlagglgﬁte% r{@coef#errﬁgﬁllg(% L gﬁgr pJé 'lllb% or?e?ﬁgngﬁﬁa]ia : '?Iéé(sb €ach
whi ch can bsercu gwteeckipbiy agnigned aqjolsmmatocnrthe'l&&na;ﬂaﬂ gdﬁfpl memberfinddxt ivbith

for each gr menb one recei Wi t hi.n bi t map. Wi chever
bit (e.g. ,C?Pougq fFgRT h}ﬁg'foﬁ’g alPeaiens306, Fan ﬂf@é‘@s@w@?m% or e@ﬂ%ggug meantics
represent s HeofERey ?wﬁtﬁﬂia Bﬁﬁaﬁ e%iéﬁ%{fer%@ﬂe%agok'iﬁgn BH'Ehea\Jltmap) the
predeternined anmount of tine assi gni ng ources in

per si st ent rdcaiyhi &) is aEf@@EQJtmptrtqgh’G tichss@ese bt tharescber ﬁ%cayms'e hdr a
size can be 0.. A_second. bitma

generated t% B%Ctﬁgn(%& 3m8%“ {}(fém%;ef (tergataémg?m%?f’bﬁ%lr?ta %fi@gtem%n@l?’at e or

assi gnnent [GI5BE can bRilg @%ﬁacésrmateroah@lgemnt !;lge cdt be edBnPudkd be"
whi ch consists of nmultiple rate O%[I ons and iple size options

respect i vePyptentA@0.r étsécwl@ilai’e?ap e fenasated émmd@at@mhﬁm of sateor asmgomght
a group setyp FRSSA06 ash gﬁmgfﬁas té b8 chi&ieh AR Oj‘xja{)lprg 1> be“ S%uel 1;[1‘?? e

for VoIPtra?flc and a's can ve sui t'a

(BE) traf f inhichkaakiste bﬁfrluﬂtfpi@&ﬂ’e b]ftﬁin@ dad h‘@lltl]ﬂe kied!bptals |ré§i)§ct1v|e[y "The rate
accordance th so asp cts, 2 bits roup menber in a Bitmap 2
i's provi deﬁg\g{ H7&pighitad cgn P@P@m‘@&aﬁﬁttﬁ P@UB@]SAtU@éﬁ@éﬁﬂeerFoﬁiwr’@éﬁa
be configu t

part 1 cul ar by Propis PSRN 1 A8 et ald 4 Sre Pl TPEn BE sBEG R bes
assi gned t effoh&BEposifici Eacthpefike @adketde dhie fnunndi;ﬁmnmf Irtﬁcb@rdhﬂbetm
second bitmap can b ual to the nunber  of " bits in the fir

bi t map. Re G EC5i62 PLPe S FROSTHR A REMaR %'é@k%‘ﬁquwﬁsnsba Bei

and the espppigt ed anount of tine bef ore that packet arrives based on
whether the bit is set to "0" or "1" and the nunber of bits

posi ti oned[®¥0br e t hé sshedudereid Otsin be hertfigned toseledtivelyFencotiethe first bitmap

Ir 2; g: gﬁzleop% ?rf‘_l ngé i)qgl%cular bﬂb Fo ‘roace" Y’e rde;%n'd&ngbc?n xgrﬁestﬁer t ee %cg%roeygmvgmnetxp to

that position has a packet. The number of bits in the second bitmap can be equal to the

number of “1” bits in the first bitmap. Receiver 402 can determine whether a packet is
to be expected and the estimated amount of time before that packet arrives based on
whether the bit is set to “0” or “1” and the number of bits positioned before the assigned
bit that set to “1”. Further information relating to the receiver will be described below

with reference to Fig. 5.



13 [0061] A transmtter 412 can be configured to transmt the bitnmaps
and/ or paedéietmsosidseo accor dance with some aspects, the bipEBRsioh RN

at substantially the sane tine as the packet, included wthin the
packet or transmtted separately. Upon teceipt of the bitmap, each
recei ver reads the bitrmap and determ nes where its assigned position
is "set" (€l0gl] "1") A twmsmhitdrdd? cat bscdrfi@urddhe transrsit thefaieiopt afidor t hat
receiver. |f the position is not "set" (e.g., "0"), it_indicates that
there ts nBroiip IR REPHBre Wi bSie adtepts, M pRirknds 1ht ot swbyttally g same
recei ver capitas thoycRanncRast iBRShapsckstds RekRid s!é@ar@t@@'. U reddihiof
allows receiver to determne the resources it I's using bécause not
only is théedioup. eashiregsbar feadathe Wimapaind determuies wherests dssignaal [®wition is

certain resguwges ,hat .are "set. " 0621System.4 can.inc e nenory
414 oper at i é\%‘ I g‘%'gt’fou1 p ’@r&ll?holnglgﬁtﬁﬁfhagg‘f?e 1%??6?%? H&Qfgéﬁce&‘fe&r k%ge position 13
i nf or mat i onotrgbili(ed., t'e”)ait GidediresithbR Midré isGak b YBeckcB fdHtRH PeFRRPEIT thdSie s
and the nenber profile generated by the processor. The _groulg).

i dent i fi caf§tofiat@esYSrcPeas haw reanyaiesitions aresetdwéera disposiiomt Bhistllgweup

_ o eosiioa Ehiot g
O oup. momoe ot ) s PR R R DR BolR N e e 806

menory 4l4froar aaimeset of wsersbitaiisor @haingdsdubecg tigii pee ‘@t user devi ces,
assi gnnment esour of users and other suitable

_ _ %f f es, sggeduj iG,g C _
i nformati ofPU02| at ed tHIgR ALY Caws e acmoRa gbheptrativehacauphadiasender 402.
net wor k. ANRIRELS $DEarfkkEe GRB AR ABLAL t}é%'r%o@gp&ﬁﬁﬁcgﬂ?%% AGIHGEA67

(and/or nenory 414) to execute instructio atin si'gni ng

group r esoudepsint divi mgmbenmblegphéirated by thd grocapdr. dheasow iHentiidaten of
a generated profile for .each nmenber contained in the groyp. [0063]]n
accor danc elqgﬁttllﬁessfhﬁﬁmﬁg U WbserusRiagaie Oggwl@@ﬁqﬁ%erﬁ 8¢ PGP ygember

relating tpdanabiielss pafitibh Fa a8l bRAp nRinded hifhQ ASOMBnd L IRYE SR dance with

managenent 1 n a communi cation ne vvo_rk. Pr_ocessor 414 can execute
i nstruct i offNT pees.auamery 4d 4 fchr stordoinforemptipravdlated ® gremgtdf uerelesiceed in

bits) that,jgs 0 nunber ,.of grou ers ssigning a
position i %gsﬁﬁlgl%ﬁ ?#fsr%s%l?cfeﬁn%%%‘llmgggHseég)?f%%ngﬂg?ﬁe élgg‘é’&att’i%\‘?é?l?ted to
setting thgroppsdsbined maRagdiihint &f £cdrhmbifiRaGsl A2FRNA PRHcOLUP T@RARRrN 1S
on or off In a current VolP frame, and transmtting the first bitmap

in each VoPHST#tivghecommededvsendesd0p fangéar memonyitl4) fo exepute knstrugtions

transmtte d i e et to "offr if
there is n%tlét%gggg sgh'ir%g‘:%ﬁgﬁ] t@%&%@%‘%ﬁ%@%ﬁ ‘F%&P tg?no%fpa %%Oé]rc’f
in the curzgaterafel profiicaive cachdnérhbarahlaihed pi theessg). 414 can execute

instructio or trapsmtting the first bitmap on a Shared Signaling
Channel ( havilrgCPHHanGE Yt $rRRSEsPRHTS MEPTES 10K S IFe SOE Ipssastonss

transm tt eqifscRehtal s & 8k ; 5@9[% r. 414 can
execute instr u%t_i o_nasglsi n lagg%&?té(zrﬁ%de&éve ﬂtgt%%s msélgggéﬁ%ggﬁgﬁﬁgraeati ng a
second bi t ¢rapmhvagitng etwekgProdesmad 4 eth éxzente struntiedsSor wbaing axfirsss an

e e o o B B e o e b
by Tap Can B § B o e ) SEERY g% APTER RIS o
defaul t sipasitipttp émﬁi@émifa@qrresmr@mmmmmm@n dgreffine cabseriéalPof
a second bfrﬁrﬁ@,%nd transmitting the first bitmap in each VoIP frame. The position is set to “on”
if a packet is transmitted to the corresponding group member and set to “off” if there is
not a packet transmitted to the corresponding group member in the current VoIP frame.
Additionally, processor 414 can execute instructions for transmitting the first bitmap on
a Shared Signaling Channel (F-SCCH) having its own index, wherein the F-SCCH
index is transmitted as part of a group set-up message
[0064] Processor 414 can execute instructions, in accordance with some aspects,

for creating a second bitmap having a length (measured in x-bit units, where x is an



[ 0065] Processor 416 can be a processor dedicated to anal yzi ng and/ or
gener ati ngorous@BIBes i on received by transmtter 402 (e. gpgT/ivembiA7sise
information, |ocation of user devices, packets to be conmunicated to
user devices, and so forth). Processor Ui16 can al so be a processor
that controls one or nore conponents of system 400, and/or a
processor {irtieger bod tanaveay \thags equl pethe namnber dfivihdritset tenfisdognapeshdby

transmtter_and control s..one aor nmore .conponents .af system 400,
L 00se] hermoitad B e @ e Br 7o MBi B EAB0T Er oasifen i Be ST R e
devi ces t OalscHEOO scEbRFiteh Gin@eQhdicdtly b ARINKIZRIn@RALRNI ¢HE BhIMG a

Macl Ds, taking action to control comunication between transmtter
402 and r edeliylépizagprtiontan applyde lsaethgioup prsmber 0be abaenemnsl agcetddritraap.

prot ocol s lpr al gari aghieve graoup,re rce,nmana nt in a
Wi rel ess ng{u\;\%?k as g{éoscéﬁr}?;ﬁ%tﬁo%aélr ST ey S(ghd(%ﬁllca eggo %Iba&zéllg %1%2(% t hat
the data sgefeating igformatsiictEsdd BOMMRALMESINdes gf MWD hebehilichabceon

either volatile nmenory or nonvolatile nenory, or can include both
vol atil e afbussbAOBrs: Packetrdtbe ommynigaipd b usex dewiees. anssorferth). Processor

limtation v ' Can.j
pr ogr ammbﬁleélg%wﬂ%%ﬁoggﬁgg@ﬁ% %QFPII;%%? gg@%@%@ﬁ&%wm/ or
el ectri cal hyreecsoathebddeh{lFiRROVpenwites infismanemescgive¥ ol atahdrgiteEamr y

can include random access menor (fRAI\/p, %i ch acts as external cache
menory. Bycgﬁgpl%@neeggmpéogﬁgnqqéo 153#d%n, RAMis available in
many forns as sy &Megm HSvifRAM :
synchronougﬂ]‘6G M ( SDRAM ,&ggﬂ%?e dat'a ratlséa%bléélg%\{lg/lﬂ(%[l)m S1 .%M,Qer devices
enhanced SORAMOGESDRANE 2 Gpnp D) caphDRAMNASE BRAMNg MadDdj trldag aRambius
RAM ( DREAM) . nmory 414 .of the djsclosed enbodi ment re intended to
g T e S B R Y AR
nmenory. [ OB6Y tdn @nply bolddSirbBEAS a0 hAs Y BB REo@EOUP

resource managenment. System 500 can be configured to assign resources
for a groupapigomonkinesyirelessioneprk, asWasribied hetgo. dsdioghhappiesiated that the

R T O Th N

mtigate assi@vbhglamemesnveynigelifeb@b SbRriteRd hvilesewidRsy e B way
time a packgt is to be sent to a receiving device, thus mtigating
the anmount OpFxamploandat Smitatan, neaxefatiesnaseory camgieiudesepd onpmemory

[ 0068] Syst i S i | § 4

receivers @g@%ﬁ%ﬂ@gﬁgﬁ f@ﬁ?@)bﬁg&’%@ﬂ? %Q(L?%r?l?l g[a%ﬁ?ﬁfa Pé{roeM?’n
W rel ess celruiinalbadraible RONDEERRGIMY dr ilaglamlemver eVyiatilcaatind® can inviwgise
Macl D 506. Uaer devi ce 504&@%@{ be jgcl uded w tP a nmultitude of other
recei ves WA %P SirgerY ) VBIGh Bgts @f SHSHRL fashe BI§DI0RA BREE Phed a
group i dengianhfE a®l n@liGkaBRARANs abvSied i L RUR
502 can be conlﬁi gured to sgﬁ’edul esegcﬁﬁgéslél%hé}mﬂt%?ﬁs tgﬁglégrs%%%?d;%gg
encode t he(I3kA¥MPullymagmic RAM fBRAMM), wytchiamoas BIRAM GSDRIAIN ) doabic Heta rate

504 1n ¢ heoBRAN DR BRAMEPRIBsR SR aMs Chngr afhe STERyHE BN °°
W rel ess t@SUDRAM)I &ndasifcORSEbESTRASAIBR R ASOU N ShofyQf 1437 BRY Jidgodear
length of time. After expiration of the tinme, a néw scheduling m ght
be cr eat edepbpdimgats groingendahioscoramse.chisiput beige davited éo,dlaso eyddthen t he
user devi C%E%%%£%¥n%%£¢ze the old scheduling until information

€ edu

relating to W SC e is received. [0069] Base station 502 can

broadcast p06Y7E map SBR. Sdllushatces an exampls 8ystele $00 SoraRdupiekdiirée b pi@hip
(not showné can _npdul ate. In order to facilitate recei pt of packets,
Y

user devi ceY%em 588 RN brendiguredie apsignoiseuesstips ¢ glouB 08 Milskess eamingls,
configured I I : i i i .
W Eh nEhe B b e R R (ot BecoldbFbP RSSO deviges
been conmumiwd¢rdd determinp mesilablesresraasnilidizong, 2 Bihmigy capasitiphtonssigning and

conveying the assignment of resources each time a packet is to be sent to a receiving

device, thus mitigating the amount of information that needs to be transmitted.



many channels will be used before the packet is received at user

devi ce 5@vo 2d8@bssas det ermi nati on can incl ude eval uati ngpdhEsIbIPRig00f
positions that are set to "1" prior to the position of user device
504. The nunber of positions indicates Mhich channel to use. Thus,
dependi ng on the nunber of positions set to "1", channel establisher
510 can def®68] ne whBgpdicmhabne inacbde ades taidmB02wint lmiigplk ecdebdrs ortuder

[ 0071] Syst em.50 n .include nmeno 512 operatively coupled to user
evi ce. 04T NRAT0) (s O LTI HebFirdt noi oo ol Caben MtppHied
assi gned amh%@c@%wa&qn%@%ﬁnﬁ@@-M&mrs%.emefdér%énsg)arba{?%e ARBIRH WHE &

connected to user device 504 (and/or nenory 512) and can execute
i nstruct i opwliftode ofadkdrvegegves Withise gtoupnapntiftedsbyodnBmfttea 58?2 awhessinad a

the first bitmap i-s_intepnded for rou f user _devic er
dent | 11 ectigyPatentiet iR TRRa? bf PoiPiE RatBE! Rt SO bR
posi ti on Wedrfighrdde séliddsle dablh 0%R withe] M6 kiR a}ﬁdreﬁ@&ie}’ché‘ﬂ:_h@dtﬁﬁ%ond_
bitmap, and identifying a rate option or a size option included in

t he secondinbpriatien padiera biimprrwhiencans transmiftrsdo prskicate o neraistent sehedide
first bit i ot Q. O 4 i i.s indicated in each
abit posi Torsadfhef AeCRid PP hnolh ™ Pup Bredfle Loy s £ Simi e e

mul ti pl e rafrelesplcimingl hasgghednh@sapiaicbdugcd) fova patisidsOlanth 00tige o Wher
menber. The size pttgg;:i | e can prgq\%de myl ti pl e assi gnnent size options
based on aSHHGHP &L BF i ANEYSERHUIAG gl s crasfasdeT thogseups sdtis B2 can
further ex ] f i Al i I | tl.en
i A e e R e T
to "1", thmfsewdod rdatingp thenewe sdptield is teteivde position is set to "0",

t he second hi p is,ignored. [00721ln accprdance with sonme aspects,
processor E@gbggn ex@ﬁ%tsgatioﬁéo&l?@? ORECH bR ’&‘@f‘%gﬁg?ﬂfﬁi‘ﬁt HNDNET gRder
posi tion Ws4ivihi 1B BRI nHGhEVEY BRBroRSAET 1raiAiNe féécilit%{%ere&‘?pﬁ:cog;)%[kﬁgé

A
"on" or "off', and sélectively d)ye_t_er'm ning a current channel
current VobRr flgdneSe4 cantncladst pereidorpidsitifiash08 thag ean beocohfiglired The
position i et. to "on" if cket. for. the .correspondi ra 1
menber is THErBRAPPR et obp PRREDNsSs o matv g et 1 9 PP 8B rithiy
"of f' if athpaskRb nflight lfave lreaFRRE chenih ReRd e FRRVidS tRaimisish UERE, | n
the current Vol P. [_073}]Processor 514 can further determ ne a )
posi ti on wPesHion igentifies SUBEYatages the pevibeupssisged Hesederi¢anSArradisictammmes
a nynber O\Evh%hétsﬁ%eaevtic?eS ist reféwe a%)gc‘:i(tet.aé h%hf?%qm%ati'ﬁﬁ%gn geer\ﬁ'agéabs
position, and other suitable 1ntormtion re ated 1o managi ng groupy
resources d¢teraniapEieiicaticdnisretONoE k <171 ssshped tohp eespedtivid posifiBn in the
aspects, processor 514 facilitatgs analysis of information related to
group r esobitRaP-nH AhsRasEn 1 fetdo COnmiRpEs SA0ingRkH SeRgBR tppes dskise S8k 41F
can be a PheGeSEBS eHioabef A AR hne AN .
i nformation recel vé%%bf us’erlcifgc\;d?éc%eESélzé,?g}a ggéetslggget%%gftnﬂ%gr% Fol's
one or noréevweanf@nent s of system 500, and/or a processor that both

anal yzes a ner at i nformation received er device 504 an
control s oﬂﬂ@f noreﬁ._(sg}b' (Ef‘ﬁté%tlé SO s@éﬁ?@ngSt%@@BWlﬁé%PQetS@nﬁ AW
store prot @eRy sShaARSRGALEdsW bdlodeREpREENY rReKBOW SUBIBRLS; 04" &uEh Y NY

scheduling information, taking action to control communication
bet ween uséstergunitinn ®0dncludt dyabeting teinumbs0ef pasitions thatiede sehtat 18 psbein

500 o TSRO F SRS R RS T BB TR
L??zgéV\gggus{egfI&h&ﬂﬁ@em b®theingmbls oPFRitRNaERIE “ Dt LHERSI csldbBishidr 530 can
determine which channel user device 504 will be locked into.
[0071] System 500 can include memory 512 operatively coupled to user device
504. Memory 512 can store information related to a MaclD assigned and an assigned
position. A processor 514 can be operatively connected to user device 504 (and/or
memory 512) and can execute instructions for receiving a first bitmap in a VolP frame,

wherein the first bitmap is intended for a group of user device members identified by a



considered a Bitmap |I. G oup setup nessage fields can take a few

di fferentwbenglobsss@nd 17 rates. Bitmap 1 (600) has a |edgiobfdisides
equal to the nunber of group nenbers, neasured in bits. Bitmp 1

(600) is transmitted each Vol P frame. Edch position in Bitmap 1 (600)
i ndi cates that corresponding group nmenber is on ("1") or off ("0"_) in
t he cur r engrovplid@ntifiaaten, ﬂﬁ@ﬁﬁ%n@iﬂigm@l @s(tﬁﬁzgitﬁimmeeﬁrbtﬁﬁghdp ké16dtt)1ve1§r
equal to the nunber of, on-bits,i t ma 600 measur e Lnx it
i ts. | TherSBaaIR g e, 3¢ | o iR Dt oRiohior & Sl pludedaihe
2-bit posi tdeand biimBh bARA iRpHOSA tHengéigﬁ’édep%sﬁloﬁ%lﬁuﬁfhesﬁrgteoﬂﬁp' Oﬂle rate

depending on the profile of the corrésponding group ne
Bitmap 2 (6@Rn rsizglpénn Is mématad in ¢aghe- lahlmbsgmenalmmeyond/%ﬁmdup aThB tafee

rate optio nd _size ti there is

flexi b!ol i t DTOOHT Gy HIOY. ﬁ% 181& Pﬁol’gé’ﬁ% Eﬁ%ﬁ@ﬂ? a\Rf‘%ﬂF‘ RE AP spPRding group
resour ces. ﬁkﬁfﬂ;@ﬁ]’ﬂﬂ’lﬁii@%@ﬁl@r&fl i’(ﬁ/z@s’ﬂ\tﬂuﬂlgsd ﬁmg@tcswop%ni Baikd BRgket
formats, which are illustrated at 604 ustrated 00 = PF2, 01 =

PF4, 10 = Piofile gfpjcorrespqningessrpur meybar. H‘rﬁcqsmrtﬂiérca@lémmer exqsutsi tion 1

606) is S rate ofd.l,e
(oo )PFz @g\/\ﬁw}“g ﬁgﬁ%gbf&&g‘gg {fﬁéﬁs’sﬁ%%‘% ﬁ‘gc:srl\th"?ln F@Ett H"EF bi §Q{1t3p6ed
to channel of ‘m If thaipositios issePloS: 1”1@92&]0&(1 sltzep v abépted. CHmh sltﬂﬁa iflset

vect or of fo hannel slzes in terms of the nunber of blocks (e.g.,
1 bl ock, 2%l oc g secpng) bypgpys iggerefindi cat ed at 612. Thus, the position

i ndi cat ed 078114 Caninb&c&ﬁgﬂ&%ﬁﬁscgp@ Bts CPQ essab3i § %?ﬁ Eﬁ%u@@aznﬁxgﬁ&%g

the position indicated at 616 can ppe to channe
4 bl ocks. far dsteominthghan aseigeel] pdsatfonneiplpin agutrontch@ihthmd Gkleraindng famnel

"10" d. l.es..and t he act ot limted to
(s oxampPeTigioe 6 THe O ot letipeiraceane e aiegs apael iy he fwrent
resources VBIP"H&I@Q ifttheadii @@Boé,lﬁoﬂ 2 s@@tot“Bﬁ’n S’?Plé Kftionk §et% topae H?Xckgle

transmtted on the Shared Signaling Channel can ca
mul tiple bf%éh@cor@mdhm/grﬁga imembowm inaketied in the camoﬂziaﬂ?cfeamw t Bhean

aspect, ea I c hay ndex that consis

i ntegers, Ig&m Cﬁqgst%){ tg "B R’ac%‘ﬁrfa ) coqeﬁp(g@&%gfgmglemthpﬁméllqg{rﬁg}ded n

aspect, thﬂaeSﬁﬁbhtbhqpk |ndex may be given by a single integer tn. The
SCCH bl ock _index may_be included in the group setup nessage so as to

enabl e t held¥88i | e deliosesseio> etesdurthandetsimings nositioa ivéthin § Firgt dosop.2

I“{“ ngSt I mul ke 6t 19810%R q‘?ﬁ@’ﬁ'ﬂméﬂ] 4RSS of BtslsBftoUS 8 hr A6 FG MGLNE s

user device’s position, and other suitable information related to managing group
resources in a communication network. In accordance with some aspects, processor 514
facilitates analysis of information related to group resource management in a
communication network. Processor 514 can be a processor dedicated to analyzing
and/or generating information received by user device 504, a processor that controls one
or more components of system 500, and/or a processor that both analyzes and generates
information received by user device 504 and controls one or more components of
system 504.

[0074] Memory 512 can store protocols associated with generating
acknowledgments, receiving scheduling information, taking action to control
communication between user device 504 and base station 502, efc., such that system
500 can employ stored protocols and/or algorithms to achieve group resource
management in a wireless network as described herein,

[0075] With reference now to Fig. 6, are example bitmaps. The first bitmap 600 is

considered a Bitmap 1. Group setup message fields can take a few different lengths and



assigned a unicast or nmulticast position. In the case of a nmulticast

posi ti onwaoades/nsazansm sSsi on on group resources i s not agkpeydoeHg8iday
the user device and proceeds for the default maxi num nunber of

transm ssions. 18 [0081] Acknow edgenent7 of H ARQ transm ssi ons
within the group can follow existing rules and can utilize existing
R- ACKCH r esadesr dbsnapA (g6 hasreelength tee isequbbtorikd ninalse af RroA@aihbdrach
base node on the, forward |ink ess can, be a lated wth a R ACKCH.
The user dBUPUEL D o FimaR ORI atgBHEN eV A AseeH L8 seriapedn
with the | pnesh INGO®iRBAcS et QARSpRIME ordhd Hebkt & ATS1"9FBR07) i

[ 0082] Each bl o}ékwggk? 1i nlcl Sde an in%egerfégrfu ere of bact)sz( nggesﬁgno r11r§/
PHY frane #f cufrentV&IP ffaragre. A uni cast group menber (user device) can
use an R A asspgi.at e t he | owes del D wi .t hi n .t he.bl ocks

assi gned tgaﬁt s (jA(?) %&Bqaﬁgn%gg).ha@ﬂﬂﬁ%%&agggﬁugﬁ e W@ERRWE%@BWBM
mechani sm Bitfap ot(60@¢ 88sstiad in[08B3ditsh THe@Wske bNBitA%XEIRS AldicatASHEND
shown and descri bed above, methodol ogies that may be inplenented in

accor dance™ylf sige.t Bachdi-Bié pesiden subitraen 2(682) éndicajgs|a ratgeorisige gtion

appreci ate A ref - ts _of .Fi 7 -and .
W1 ec for desthiile of i RARE e Xiresp OIS BOLE pivoel sl s g0y
are shown assaniddsfanit kedaabsize spiy, @thic abllacks, option afd tige bgtisthdepfugod
and appreci ated that the clained s%ubj ect matter is not limted by the
nunber or BFEEFT ofhus) Beteds fagbdibnat piouddandyid syienmentivithiamaptiplexed
orders ancllgeancurrently with other blocks fromwhat is depicted
and descri bed herein. Mreover, not all illustrated bl ocks may be
requi red tB07Apl erfdetrate ipeofite thoddimeg wstod ef i beckehfreaafhehard t i s

to b iated that the f i it i at ith the bl ock
oy e o AEREHECH 08" A ydhled hT Rkt SRR 05 B pih 't Feh e Segyed
any ot her Bufukal d%:teﬁ?;?gﬁfgg@% 9606) BV inEFpedTy PLAR 0P @@ﬁ%ict?%ﬁﬁ@gx]@ﬁﬂ)er

Additionally, it shou urther appreciated that the nethodol ogies
di scl osed Fég profikst 108FPEAdshavwnoindhelt 60¢hi The ppeitivh intiitatadrnt &1 @ isonpapist ¢o

of being stored.gp.an.article of manufacture to facilitate
transporti %\%ang dqpr’éﬂg‘%épr_i }ﬁlgs'such nmet hodol ogi es to various devices.

Those skil [08d8] N tAsiz@piofitd bdn defide b Stabtomiod: @RRAEGIARSL & fhAl ofthe
met hodol ogy coul d_alternati V6|¥§Be represented as a series of

i nt err el at BBt dlocks (egrehblock.dlelnckss4 blpcks)sesindicacd g Gk, Thooghg W t h
reference | TN t ' « f ryi

user s at - seOMprEey o ¥ CRE e W PRARL OF g i Serbeld B e
schedul e ep@sityorpadieted bos Bvanbeusdiped Methatel 7007 aafic Rl Ylbdiat & svehid
group resource mhr&\a]g]grrent. Met hod 700 starts, at 702, a user group is
created thtn9tRe ghmarpiag faclapng “017 ard chapyslcddy arenised asrameledand dised
t hrough vagi@usy (S i roadcast, multicast, and so
forth). Creati ng@ﬁ%ﬁé@rlgﬁ%&ﬁq@gr?gélﬁ%llg'ude defining, at 704, the
Macl Ds assH978k ed Thktgmowpachipusessagorat hsogpenify, thehsoeices @awhich sier bitmap

FEIAER T E TN N RS A AT TN

19 (SCCH), which can carry multiple blocks, each having its own index. In accordance
with an aspect, each SCCH block may have an index that consists of two integers,
denoted by the pair (m,n). In accordance with another aspect, the SCCH block index
may be given by a single integer m. The SCCH block index may be included in the
group setup message so as to enable the mobile device to decode the bitmap efficiently.
[0080] A unicast/multicast group member indicates to the user device whether it is
assigned a unicast or multicast position. In the case of a multicast position, data
transmission on group resources is not acknowledge by the user device and proceeds for

the default maximum number of transmissions.



group of user devices can be determ ned. The group can al so be

defined byodemigsisng a number of channel's, at 706. The peyB8f00dbrs1s0
channel s does not have to be the sane as the nunber of users since,
on average, only about fifty percent ofi& he user devices wll be
active at any tinme. Each group nmenber can be defined a position on a
first bit mﬁ?ﬂSIht mﬁmomlgigempmrm“d‘b@ﬂ(h mrdesmissionsheitide thengdupesefdilon

th t f nb the first bit . Th
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(e.g., usevdadReGKCHeddwrser denidoictis seqdem%kmvdedmnmnam RehCE&H be
made whet h t user 1D (e.qg.
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i ntended for a user devices, a bit in the first bitmap is selectlvely

set to eitRBheA@IP fwme 4 ugieast grwpingnler Guser device) cpausestn R-AGKEBnded
for the Usggsogig%éh(f(? thetlgl\geé? :N:Qd%ﬁfglﬁ;‘lﬁlt tﬁg gl@flgk{‘ a&%ﬁ%@?}%ﬁhﬁ%ﬁﬁ%&emﬁg t he

devices is set to active

user devi cé?hamgaae tdoart eﬁ&ﬂfg@c&ﬂ@ﬂleﬂgbrﬁdmamepﬁdrﬁsn@uﬂeafot genéksagy.is set to
i nactive ?0 0086] At 710,. a second bitmap is created that can
i ndi cate alY88E opti Ghvigw of thy %m@ﬂﬁw&’?t%s shopipradidsserided abgyeof i | e of

each group e¥Rsho 1e}-tﬁ?at %?JQ)% 1m9 Le?l ih QEAO‘IJ(?Eﬁlge H]flh F@%Q?S&ﬁdsu%e&t map

can be equal to t enu Its 1n he rate
option or giatter, vpl bohettm{mpﬂnecmmdlvdéirefbrémee@dh ﬂ(wbclrtartrgfofl?igsomahm 8t he

second bit e absencge. of .t he second. bi be |nd|cated by a
nul | size. ;WI %’élpgrﬂoées SRR o Hﬁlﬁ‘banoﬁ’é‘é Ct 0"%&“@%& oym e a
defaul t si dagcHBdd A dcﬁe%isﬁigﬂédltﬁsot'b RaeRe o84 Rn @élateélaﬁ@me%m
first bitmap and the second bitmap are transmtted to t egroupo

users, at gubgect W@Cwmﬁhbtn&ahbbéleummeaer adsi @ﬁﬂmks wfsomedbackeemyi n a

per si st ent e LN .a user devi d wth.a

parti cul aro{%g glucﬁlgfg%pg?r%grs BAPOr EeaFer t?) g&icg‘? gﬂﬂl‘@f‘t fsflepicted
resources midddscilaltgesid. OMotré”tﬁ&:r HOVAIC ﬁlusﬂr&@@glbl:!@s ﬁﬁﬁ@é D61 W 1%1&19&@
aspects, a_first bitmap (Bitm I) is created that a 1ength equal

to the nun@érmf‘élﬁ dolasiigs oserther dorematier. {1t Hﬁlaﬁ)mplat@dﬁhaiéhﬁzﬁmaﬂi@dhty
bef t bit
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have a paCkﬁﬁﬁﬁq\ogﬁh nt Vol P frame. The first bitmap can be
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created by determning t
manufacture to facilitate transporting and transferring such methodologies to various
devices. Those skilled in the art will understand and appreciate that a methodology
could alternatively be represented as a series of interrelated states or events, such as in a
state diagram.
[0084] With reference to Fig. 7, illustrated is a method 700 for serving many users
at substantially the same time while mitigating the need to schedule every packet to
every user. Method 700 can facilitate VoIP group resource management. Method 700
starts, at 702, a user group is created that includes users (e.g., user devices) that can be
designed through various means (e.g., location, broadcast, multicast, and so forth).
Creating the user group can include defining, at 704, the MaclDs associated with cach

user in the group, wherein each user device is defined by a MacID and a multicast set of

user devices is defined by a set of MacIDS. The number of MacIDs associated with the
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mul tiple rat tions and the zeot“,on provides nultiple
assi gnment?lsgﬁtepP ﬁ@vmerﬁese]; iagy n or size option is based on a

profile of {mseprre&moda B@ofd Bﬂﬁaﬁ%@@a&edﬁaﬂm 1ﬁcﬁ1€at€ﬁm@6pﬁc§§blg{‘§9eto
t he correspondl ng position on the first bitmap). [00
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froma data source 912 to a transmit (TX) data processor 914.
absence of the second bitmap can be indicated by a null size. If there is no second
bitmap, a default rate option or a default size option is assigned for each group member.
[6087] The first bitmap and the second bitmap are transmitted to the group of users,
at 712. The bitmap can be used as assignment of resources in a persistent manner,
wherein a user device is associated with a particular resource for a particular interval,
after which the resources might change for that device.
[0088] In accordance with some aspects, a first bitmap (Bitmap1) is created that has
a length equal to the number of group members. This first bitmap can be created before
assigning each group member a position. This first bit map can be encoded to indicate
if a corresponding group member (e.g., based on position) is “on” (e.g., has a packet) or
“off” {e.g., does not have a packet) in a current VoIP frame. The first bitmap can be
transmitted in each VoIP frame.
[0089] A second bitmap (Bitmap 2) can be provided in accordance with some

aspects. The second bitmap can be created by determining the number of “on” bits in



[ 0095] I n accordance with sonme aspects, each data streamis

transm t tvepol 2608@53880 r especti ve transmt antenna. TX dat ap@PfpeRsHPk1H14
formats, codes, and interleaves the traffic data for each data stream

based on a particular coding schene selZcted for that data streamto
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further conditions | es, ters convert
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transm tted nodul ated signals afe received by NR antennas
t hrough 95Zedawdcthpethe bé@sszg@dgpgkmdequeomeeacﬁl”amﬁeﬁwa Igma bﬂszs set to

provi ded t receiver R), 954 u 954

recei ver 954° géﬁ‘??a%g’soﬁr?%tt gegsho P?ﬁkg’g% %fefié%% gﬁﬁmﬁoéﬁmgﬁ&éﬁeg
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NR receivers ased on a particular receiver processi AT que
t o provi dechidinéldet ect ed” syrrbol streans. The RX data processor 960
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pr ocessi ngisyhalRet FREAIRIBERE $04r ROReiPa cifent VoIP frame. Ifthere is a packet
(e.g., corresponding bit set to “1”), the second bitmap is received. If there is no packet
(e.g., corresponding bit set to “0”), the second bitmap is ignored.
[0093] A rate option or size option included in the second bit map is determined, at
808. The rate option provides multiple rate options and the size option provides
multiple assignment size options. The rate option or size option is based on a profile of
a corresponding group member (e.g., the member assigned to the corresponding position
on the first bitmap).
[0094] Fig. 9 illustrates a block diagram of an embodiment of a transmitter system
910 (also known as the access point) and a receiver system 950 (also known as access
terminal) in a MIMO system 900. At the transmitter system 910, traffic data for a
number of data streams is provided from a data source 912 to a transmit (TX) data

processor 914,



conplementary to that performed by TX M MO processor 920 and TX data
processonw@®ighsmbsskd ansm tter system 910. [00101] A proceSE052097678180
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i npl enented by a processor, software, or conbination t .
firmar e) . d¢teaios] sy sisemetiods peiforciaddospracdsagi®8al  gr oupi ng 1002 of

el ectrical onents that.can ac eparately or ip conjunctio For
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for establ MIMOGrRe8o09H0, WhidBRREfiFthEPPrbce SN MBBITRES dyttole Y, FHP
can be a single user, identified by a MaclD, or a nulticast set of
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be an el ectrical. conponent for indicating a rate option or a size
option in Howewkiskthesymdel sdbemertiamemitisd- of a profile of each group
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assi gnment pivile copior ose analip 20084, @33 8GMRCIINISR0 14.9.7 ShBRAAA3 filters, and
upconverts) the analog signals to provide a modulated signal suitable for transmission
over the MIMO channel. Nrmodulated signals from transmitters 922a through 922t are
then transmitted from Ny antennas 924a through 924t, respectively.
[0099] At receiver system 950, the transmitted modulated signals are received by N
antennas 952a through 952r and the received signal from each antenna 952 is provided
to a respective receiver (RCVR) 954a through 954r. Each receiver 954 conditions {e.g.,
filters, amplifies, and downconverts) a respective received signal, digitizes the
conditioned signal to provide samples, and further processes the samples to provide a
corresponding “received” symbol stream.
[00100] An RX data processor 960 then receives and processes the Ny received
symbol streams from Ny receivers 954 based on a particular receiver processing
technique to provide Ny “detected” symbol streams. The RX data processor 960 then
demodulates, deinterleaves, and decodes each detected symbol stream to recover the

traffic data for the data stream. The processing by RX data processor 960 is



Further, |ogical grouping 1002 can also include an el ectrical
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represent PSAEEE HABSIIHRPI ByrEiereerityy sestpip 96 8s BecessenPIQdier detgrmines which

conbi nat i}?gret-&?ﬁrf‘g(ﬁ%t%&gg use fok AR Rl hOBIIADLRNRG SIRidO e BRUARS 1R
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separ at el yexracied ra@nagenct i on. For instance, |ogical grouping 1102 may
i nclude an_gel ectri cal _corrp?nent for receiving a first bitmap in a
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persistent b{o%ﬁsrr iW ich m.s%)ﬁ1 be functional blocks that represent functions implemented by a
processor, software, or combination thereof (e.g., firmware).

[00105] System 1000 includes a logical grouping 1002 of electrical components
that can act separately or in conjunction. For instance, logical grouping 1002 may
include an electrical component for establishing a group of members 1004. Each
member in the group can be a single user, identified by a MacID, or a multicast set of
users, identified by a set of MacIDs. Also included is an electrical component for
assigning each group member a position within a first bitmap 1006. The position in the
bitmap can be assigned in a persistent fashion.

[00106] Also included in logical grouping 1002 may be an electrical component
for indicating a rate option or a size option in a second bitmap as a function of a profile
of each group member 1008. A rate profile per group member allows for multiple rate

options. A size profile per group member allows for multiple assignment size options.
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are not mea fuugtr@er@&r ifhit 8 g Uitkeps Rasd fcfided 881 beodn hi&Fa QQMP%nent for

present ed. 115] Those of skill in the art would understand
i nf or mat i omdemiérng thpratesptiay obeize epticsio eedtx bmpngtlamyl bf secondbitery. bf

di fferent n For

i nstructi o%fgC%p%%ﬁé)rgln %Gl%e%?p 5t g?a[?)rgb Fg #2819 P%Wﬁllgéfg%) @blug‘i/ﬁ’%lpgmcaalnd

chi ps that cémyoreat foefifietiagdhd iUs@M@hﬁﬂie debenBbIONS WRBGhLDLIz@AndRY be
represented by vol tages, currents, electromagnetic waves, nagnetic

fields or P&ficalcepopet felarssen@rgcréie&\ultpraretqmpégradﬁfaahylze@mm@r cah
t her eof . g g’ Thase of skill would further appreciate that the
various il Fus ratl ve | ogi cal blocks, nmodules, circuits, and algorithm
st eps desc{00é8] i n caddiivhilin syétéh loh@ca&nﬂnetﬂuﬂaemiﬁndiysolpmadretheﬁsel n
may be |rrplerrent ed .as el ectronic hardware, nputer software, or

conbi nat i oHSTBFIWS{R, xPeritEenetipns rirsee@reétv@ﬂt ﬂr%nr%@@mewmﬂ&é%m 160p,
of har dwar @O(W‘gné@m()/‘@fcﬁher\é% BHsht, .'Mﬁ%g@:&cdrnlifﬁs %@%&R&ﬂaﬁon% 3012,

nmodul es, circuits, and steps have been e OvVe genera
terns of tHds Heumclt:rsmrndlthaty)ne vhebheo! dentticadl comporenss i00¢, 1096, 1008, and

i npl enent e hard or sof t depends upon the particul ar
appl i cati ogogﬁ%‘aﬁg’gﬁg‘ﬁl B%W%%ifl nposed on the overall system

Skilled ar{iaaop nayFiglh eiRehtes Be 48506 ls%%éinfwm}‘dr%%p%ébuk& varying
ways for each particular ap Ejﬁl cation, 25 but such inplenentation

deci si ons SW¥agemeibt Fayexpmp @rsmnedil%m@mmdqgt keagiapetrallyrvettin emnedess

scope of t sgnt, di_scl osure. vari ous | lustrati.ve

| ogi cal bl %% H{a? ﬁ ﬁoqj SDRICHIEST, tg%t % é‘ela‘el;ggﬁﬁso‘é’amf?}l %‘i) @P%ﬁ figgctipnal
t he enbodi b’bﬂk@ udnacm@;seaﬁhleﬁ@tam blRys het reﬁmse{rmmnprmmeﬁéﬁémWaw th
a general purpose processor, a digital signal processor (DSP),

appl i cat | oBFOSBET. FPEWRIS: @iombaration thaseal (¢.AsHOywaE)f i el d progr ammbl e
t t
or transt ST, O SGHART 100 A TR Rl DR ER0S Sr Kb BEhEh Brtfife

t her eof desageomhct sepramtélyo orid dedjnatied. | Bardndase] lobiedl frenshg 1102 geper al
pur pose proc ssor rocessor, _but in the alternative,

a mcro
the proc esg’d? E‘gﬁgﬁ&%’&?ﬂ}’éﬂ& bIRAPIYBIBGC RS ERiman-rit Y @iP) fggme 1104. ‘The
m crocont r gdt 8ftmap barbb@inenBE mr@egr PRECERRe rﬂaﬂbé?‘g ﬁﬁnﬁ)ﬁed by a group

i npl enented as a combi nati on of uting devi ces,
conbi nat i ordeotificatibsP Adsedingludedisap m@cmmqm;wnphmﬁoalqcatymgﬁn assigned
position with the first bitmap 1106. The position in the bitmap can be assigned in a

persistent fashion.



[00118] The steps of a nmethod or al gorithm described in connection

Wi th t he veorbidiesasot s di scl osed herein nmay be enbodied dia®o$oy7/078189
hardware, in a software nodul e executed by a processor, or in a

combi nation of the two. A software nodwd4e may reside in RAM nenory,
flash nenor ROM nenory, EPROM nenory, EEPROM nenory, registers,

hard di sk, [tﬁnmmvabwodn@udedanmmomngawﬁzonme orenoal sompinge
medi um kno A ar t 8 medi un coup

el um KW e i o AL VoL RSB TR RS RPATE 6
i nf or mat i obitiay ist'N1e, the eccage bikdp Wiecdived. NE tR! doBrlehiRinting, pobifitn $4 GG
medi um may_ be 1 nteg ral to the processor. The processor and the

st orage medHEHP F?a;? riBe perengl hitep Agetoredh Buralsy Jogigyl sreupine 1102 ean plser
term nal . m
oy oot do "L in e FIcAR dnkfimehoter BUGEARAR RRItARTpPh BRI he
previ ous descor gitd aptionfcat he irdicaeddds edetexvbid gositon i ths squoad bitedp t dThe rate
enabl e any son skilled. in the art t ke or _use the presen

di'scl osur ePIObT T RO VigePRAtRls F4iertion aAdbeSiEBB o RAREOVIRS FUbtle
readily appgf nt Q-4 Bargsskilled in the art, and the generic
principles detined her eln may be applied to ot her enbodi nents w t hout
departing [00di3} he sﬁddntmnaﬁy systqpe 1000 cdneindiude b osuroey 1 THUthat fetuéns

pr esent dISC ur.e ended to be lipited.to the e

P hown her eltiegons SresBiiingdubR B essRuR i ilh I S8 ccopfurBRerb T ok
the princi pi@sagdl oe)thdreak ?6@&1@'%11@&%1{1@1%1 ex[t&ﬁél%@hl:e‘ﬁ{orﬁlm it
sof tware i npl ement ation, the echm@gues descri bed herei n may

i npl emrent et tabe anﬂﬁﬁm@(éﬂla( enapor, mye of elgairies], comnesente h04, dHO6, ddo&m)ld

t hat perfoE é)tlgg e}%g M{lﬁ&ne E(ﬁ:?frl bed herein. The software codes
may be store v e S and ‘éxecut ed by processors. The nenory

unit nay bgjoilng e rreistu@demmb& ittt tHeesppEific 060 br méraeéﬂyﬁff@&llps idthe @ﬁ)cesses
processor, in which case it _can be comunicatively coupled to the

processor HFlgERGHS 9 er e rbarps Ay YispPIeARies. Basadhipondesign preferences, it is
e am B ood B BLSyEMREGUS: AhiERhY b REAARGAS BB AILRY be

i npl ement e s a net appar a or a acture using
st andard praag‘amgmhwiglea'ﬁd)/ammn@wghmem sdoge bethb prapuesiiscldsard €fbm "articl e

of manuf acture" as useﬂ:l QEI‘EI nis |n ended(gttg enconpass, a conputer

progr am acRESTIPATENE PISHIOLRAIES RERIERClqrachinof tae H@'\W”@étﬁpﬁﬁ’r‘% pagpple gder,
medi a. For o @XauRbeme&R P ﬁﬁmwﬁ%@l gecﬁmlﬁelcmle&ﬁ yggesa%d.ar e not

limted to nagnetic storage devices di sk | oppy di sk,
magnet i ¢ s{GO1p8], ekhosy of skpll irctht adivekdd (lxmegstanddhatpa’Mmelm@kar(dG@n,als may

digital ve satlledsk DVD), etc rt card and .f

devi ces (eg Eﬁ%ﬁiﬂ% Py gfsef Yarﬂ?b) @fe@ﬁaaﬁﬁpb@gh@%glﬁs anﬂd%ﬁ%ﬂ"}%lﬁ%n%f
various st @Ea@z@lﬂe R, thsHeS ok Reehhaide] iRfdrmatise RIRSRNbitsO BEIRIs, MRA Ships
devi ces and/ or other machi ne-readabl e nedia for storing informnation.

The ter m " Hatmiey ée rfergaesiddhvepghentitheczheve dedcrigdon mey ke mpr@@mqg bli ni t ed

I n
cont ai nt ng keGP ee R R R B B PR B h®s SbR64 ks

has been dpaﬁclbnwaﬁ@mbiQOMe&oexarrpl es of one or nore
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concei vabl ¥ ééﬂb. H‘J{O%ﬂf gl &f@ﬁi@ofﬁgh%rsapamcm halBe s ﬂfluﬁtragm logisek
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skill in the aft nmay recogni ze at man er co I ons and
per mut at i oambadimeatsidissiosedrberdinmeat 1se art;éerpﬁﬁed i @ectdadratdwgt yoontpeer

descri bed enbodi nents,are i ntended.to e ce all suc altera
modi fi cat i %ﬁd)f&a@a]@ffwﬁsoﬁwﬂl dT%FIFa ﬁ et diprtee aﬁlﬁ%a%élﬂfﬁé’gded
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detail ed description or the claims, such termis Intended
i ncl usive $tnp5ahmﬂ?ﬁ@rd@mnbeldaibw@gttﬂwaib/enmrmscmrmteu@iunqionahty Whether such

functionality is implemented as hardware or software depends upon the particular
application and design constraints imposed on the overall system. Skilled artisans may

implement the described functionality in varying ways for each particular application,



27 CLAIMS 1. A nmethod for group resource nmanagenent, conpri sing:
creati ng vO geswp3seé nenbers, wherein each nmenber conprisegusdoot/edsdo
one user device (504); assi gni ng each group nenber a position
within a first bitmap (600) in a persisi®ent fashion to assign to the
group nmenber a channel for a predeterm ned period of timnme determ ned
by a schedbptesuchimplamientagonigdisensrshoeld anhbs mitesprgtesliagseusinga dérartgreoiapn

menber by | erein the scheduler is to assign channels
SR BB

bet ween or PR tThe group; indicating a rate

option or $i0ae7pptTi@variousilseeand 16ditdrcksdrddudss, and SRt Q8kclbedin
profile of each group nenber; and transmtting the first bitmap (600)
and the seEYHECHIR wﬁg thegmshodirgenth disglpsnddiergin mpydempleswntsd og paifarmed

ft Ii . oLt Mmri sidg: ..C ' a
firet bt munedFPhREBCHrodR iRt ol S pESIRE Oy LBRR °,
t he nunber sgecifgriategratendisug (ASEAS v ifiet pro gﬂahmzableagrde arraEyG%?gc)me)adridﬂgr?

d bit 602), .the.length of the secon itm i's equa
Lo the nunBRRREERAYR o8 de i dipata gy fmnﬁﬁ%?qge@ srefpb@drar in

X-bit unit h t o ' Med @%erBid i -
bi t map (60%?nPﬁﬁ?§éﬁg§5g£§§%kg?ﬁﬁgﬁaFﬁgmﬁgﬁgﬁﬁeg§;$gﬁﬂﬁhﬁgﬁ%ﬁéi‘P%#
4. The net hadinofA gémirahplpoke ptatessocmapbe 8 immigrogefcesson puainghealernaivieethe

i nd b d t | ' t,.. th ition of each group nenber
Wi thi n t nelfeRpr BT ey ROt Hions! broReie et ST, T AT\ S

conpr i si NgriaBihe.ahi fReeckftR nfiadt o0 nPlerMnt&d %0 QRUiRRiohbfe8&Puidi t
position | He\EiQe% es_e.c grc]:dmgljrfaggr? 0 a? Bg%’ and a microprocessor, a plurality of
,€.8.,8C0 processor, a p y

MICrOProcessors, one or more microprocessors in conjunction with a DSP core, or any
other such configuration.
[00118] The steps of a method or algorithm described in connection with the
embodiments disclosed herein may be embodied directly in hardware, in a software
module executed by a processor, or in a combination of the two. A software module
may reside in RAM memory, flash memory, ROM memory, EPROM memory,
EEPROM memory, registers, hard disk, a removable disk, a CD-ROM, or any other
form of storage medium known in the art. An exemplary storage medium is coupled to
the processor such the processor can read information from, and write information to,
the storage medium. In the alternative, the storage medium may be integral to the
processor. The processor and the storage medium may reside in an ASIC. The ASIC
may reside in a user terminal. In the alternative, the processor and the storage medium
may reside as discrete components in a user terminal.
[00119]  The previous description of the disclosed embodiments is provided to enable
any person skilled in the art to make or use the present disclosure. Various
modifications to these embodiments will be readily apparent to those skilled in the art,
and the generic principles defined herein may be applied to other embodiments without
departing from the spirit or scope of the disclosure. Thus, the present disclosure is not
intended to be limited to the embodiments shown herein but is to be accorded the widest
scope consistent with the principles and novel features disclosed herein.
[00120] For a software implementation, the techniques described herein may be

implemented with modules (e.g., procedures, functions, and so on) that perform the



6. The nethod of claim11, wherein each group nenber can be a single
user deviV@2¢M80a386er a nulticast set of user devices. BSI/UF2007mB189
nmet hod of claim1, further conprising: indicating an absence of the
second bitnmap (602) with a null size; affd assigning a defaul':1 rateh |
option or default size optign for each group nenber. 8. The netho
of claim!l ?”“FHP‘E%L?‘CY&%@W%W-@MW eqdehgaythe staredin hemempIits 60d gn
a Shared SpgRaldl CHQR _rff-@@%])e, A [.nﬁj i iMerein the
F- SCCH i ndex iﬂgut A)nsm %bf[%%d (fs part o Ijé{%glr)éo_u igl)é}?n-tg&@p]gv%isnsaagfoceﬁ)r%
wi r el ess cortemal oahe proseapp ar which ctdeait cdndm ddntxﬁﬁrﬁ@at@é@mupﬁawglﬁe
managenment , conprising: means for establishing a group o
menbgrs, mB@F%ﬁgﬁr%Wgﬁ@ﬁﬁ‘ésrmEWFFssl‘é@wé‘tmlt@aas‘?- one user device
(504);  [oo12BRNS fRfor@nsh aalin K6 S RMArIRINESH4 HBR ﬁlh}ﬁﬂew' thin
a first bitmap (600) in a persistent fashion to assign to the group
mermber a chapip@pnttdes amethodetmprratusedr péiciead nehufictuee detestandwedl by t he

| ] jfferent. ch | i ' t he group,
menber by DRetQbiadrdlr JGEtimg haRueh ol B §els o sEryficOrd e
bet ween or hasmrgididiRled tOsRoMPARS Smputer pro%glg)rh%césgﬂble' fasth GaY mel?tglr-at e

option or size option in a séecond bitmp ( as a function of
profile of reagdite gpaem carigher meditd Hes aramplorcoppuiayemigbleecdii et intiude

o0, 00t SO LR (1 R, ol e
means for gepgreat), nptial Hiskste.dj domacl BOO)CDY, Bt Pr@tdtiledist (BVD)T88),
bi t @p ( 609 arit gargg %gll ﬂtaé)h gqgr%onuget\)f(iacrcs (()g .g]rélgll{ Mn%:Trjde E;tsiék rlleeagrlf\rreegtcl.)h
bits; and ’ ry g ’ , » Key ,
Additionally, various storage media described herein can represent one or more devices
and/or other machine-readable media for storing information. The term “machine-
readable medium” can include, without being limited to, wireless channels and various
other media capable of storing, containing, and/or carrying instruction(s) and/or data.
[00122] What has been described above includes examples of one or more
embodiments. It is, of course, not possible to describe every conceivable combination
of components or methodologies for purposes of describing the aforementioned
embodiments, but one of ordinary skill in the art may recognize that many further
combinations and permutations of various embodiments are possible. Accordingly, the
described embodiments are intended to embrace all such alterations, modifications and
variations that fall within scope of the appended claims. To the extent that the term
“includes™ is used in cither the detailed description or the claims, such term is intended
to be inclusive in a manner similar to the term “comprising” as “comprising” is
interpreted when employed as a transitional word in a claim. Furthermore, the term

or” as used in either the detailed description of the claims is meant to be a “non-

exclusive or”.



means for producing a second bitmap (602), the length of the second
bitmap (602) is equal to the nunber of "on" bits in the first bitmap
(600), neasured in x-bit units. 11. The wi rel ess conmuni cati ons
apparatus of claim9, wherein an "on" bit in the first bitnmap (600)

i ndi cates a packet for the nenber assigmed to the bit. 29 12. The
W rel ess conmuni cati ons apparatus of claim9, further conprising
means for defining a group nenber index based on the position of each
group nmenber within the first bitmap_(600). 13. The wrel ess
conmuni cat i ons appar at us of clai m 9k er conprising nmeans for
indicating the rate option or size option in each x-bit position in

t he secopnd bj ) . i aLni cati ons appar at us
0 A tn%ﬁ;d(f@ogl))tﬁp resfurcd ﬁl%r#%ﬁgﬁ%h@écﬁn% pp

of claim9, wherein each group IS a e user device (504)

or a nulticaxtativgie gndupuencnokevy, ewbstein caBh niEbentangirsssatdeasnensi watdesivs
apparat&@ Qf claim9, further conprising: nmeans for indicating the
absenceof’t he second bitmap (602) with a null size; and neans for
assi gni ng a asibriuf badhadréuoptnber agjosiod &fithid 4 {fiSt Biemapte00NinfaQiersid& fashion
group nenber. 6. A nac ine-reaqﬁble diun1haang EtOFEd t her eon
machi neRBBUICART &orR SepiRer # shranelHat @ Bedetendegh Resied oplimg dpeariaedby 2 n

a schedyhgduldrQr aadl ANFERANDRAS! RelWesi 8 'iheaéf&ﬂﬂm@i%ﬁa%gstl(]% %bg)@dﬁg@%e@{n

menber user devices to : generate a first bitnma

| engt h & s¢hisdulpy is &9 assignrehpneB0Biwesaion gmengidl nmembetsdn tmgyevp;of gr oup
menbers, mne in.hi Holy)! ! ition
wthin a i rogeghe el odSELaN Aty SFF R dh P R EEIZ ok RSl L grofls
menber af catlagmep nfeotbeq apd edet ermi ned period of tinme determ ned by the

schedul er or_unti). a_ different nnel is assjgne 0. the group
renber by ¢ HetSpHtag s B GRS REbe sl BhdeR shois TeeByp- o
| ength of the second bitmap (602) being equal to a nunber of "on"

bits in the first bitmap (600) indicating a rate option or size
option #n t heegertberbofisilaimal ager cieating she aspurodt membess furideigfongaisiregr oup

menber, nea I, 1. ' heby St I ot . 1SS f )

First bi t map (L08) ok yRrng ¢ She R O e B4 B SE LA B'tnd Bffer of

met hod grovp semeerts] medsyreded bitsyland ng assi gned resources, conprising:.
creating a second bitmap (602), the length of the second bitmap (602) is equal to the

number of ‘on” bits in the first bitmap (600), measured in x-bit units.

3. The method of claim 2, an “on” bit in the first bitmap (600) indicates a packet for the

member assigned to the bit.

4. The method of claim 1, further comprising defining a group member index based, at least

in part, on the position of each group member within the first bitmap (600).

3. The method of claim I, further comprising indicating the rate option or size option in

each x-bit position in the second bitmap (602).

6. The method of claim 1, wherein each group member can be a single user device (504) or

a multicast set of user devices.



receiving a first bitmap (600) in a VolP frame froma scheduler to
assign channel s between or anong nenbers of a group of nenbers, each
menber conprising at | east one user 30 device, wherein the first
bitmap (600) is intended for a group of user device (504) nenbers
identified by a group identification; 28 | ocating an assi gned
position within the first bitmp (600) indicative of an assignnent of
a channegl topone of .t .user. devi ce menbers for a predeterm ned

peri od ﬁ'f t?rn[%%ra(;‘etﬁ%dr%hcﬁaelgl @&u‘ﬂﬁéc%%ﬁ’fés&ﬁ'er or until a different
channel indigathgsingideshct of thB@edse bitaley (602) nlenlRirei 4@ schedul er;

sel ectivel h/ rece%vi n% a second hitmap (602); and determ ning a
rate opdSighingp dstayityae gRHONY & ds&aulids oPHOR His cacmspiy MeRep ( 602)
based in part on the assigned position within the first bitmap (600).
18. The method of claim 17, selectively receiving a second bitmp
(602), &onpritgimghodieficdaim hnifurgher omnprisirgsteingmetingis iftritditmap ( 600) ob A& hared
first bg: i N "0, and .acc i t he second

bi ¢ rmap. {BOBEa (5 SEEED Rund o Shpigish; ERGUR TIPSR bl SE e
of cl ai partldf,a elpeet-iy aleysapecei ving a second bitmap (602), conpri sing:
determning if the assigned position within the first bitmap (600) is
set to "1" or "0"; and ignoring the second bitmap (602) when the

assi gnegl pos WiRMRsd SondRiinitRiondapparatlh thd & B uB e BLRE Mahdgenier €i n
the rate option or size option is indicated in"each x-bit pogsltlon in
t he sec&PrBi€map (602). 21. The nethod of claim 17, wherein a rate
profile (60 A . t 18 .based on a profile of a
correspondi ?%eag% goggg%@rl%’,eﬂrg.dé} 51;3 5@h§n%g%’k@§§%$ga€ aim 5?&%résre%iﬂtr!eae§t one
si ze prwki deyice@I®); provi des nultiple assignnent size options based on
a profile of _a carrespandin

means Tor assigning eacﬁ ggoru%urﬁenql?egg?)gs'ition within a first bitmap (600) in a
persistent fashion to assign to the group member a channel for a predetermined period of time
determined by the scheduler or until a different channel is assigned to the group member by the
scheduler, wherein the scheduler is to assign channels between or among the group members;

means for indicating a rate option or size option in a second bitmap (602) as a function of

a profile of each group member; and

means for conveying the first bitmap (600) and the second bitmap (602) to the group.

10.  The wireless communications apparatus of claim 9, further comprising;

means for generating a first bitmap (600), the length of the first bitmap (600) is equal to
the number of group members, measured in bits; and

means for producing a second bitmap (602), the length of the second bitmap (602) is

equal to the number of “on” bits in the first bitmap (600), measured in x-bit units.

1. The wireless communications apparatus of claim 9, wherein an “on” bit in the first

bitmap (600) indicates a packet for the member assigned to the bit.



23. The nmethod of claim 17, further conprising transmtting an
acknow edgenent on an RACKCH associated with a | owest Nodel D at a
base |l evel within an assignnent, wherein each base node on a forward
link (118) is associated with an R-ACKCH 24. A wireless
communi cati ons apparatus, conprising: 261 means for receiving a
first bitmap (600) in a VolP frame, wherein the first bitmap (600) is
ener at by..a schedul er, the schedul er .to. assi gn channel s between or
among niiber Loy RS afiusicaubrpaude o 18RS, RGP P BAPFRIE by o
group i getiing d Gohp ARinber index HRENS e hodif&PST dAth fRuATRHIREHRRThE fiRD
within the first bitmap (600) indicative of an assignnent of a
channel b @0P) edet er ni ned period of tine determned by the
schedul er or until a different channel is assigned by the schedul er;
means for selectively receiving a second bitmap (602); and
means f ot detlerwirgiessgommuatcatioptappmaiws oficlsinz® fopldr oomprisihgdeehs far t he

second bi,t m 60 ased in part. on,the. assj.gne osition within the
Frret . pieIran g BoOT oBBh ot sia? oPRel s indim bl FonS apiskPhnti e
claim?24, further conprising: nmeans for determning if the assigned
osition within the first bitmap (600) is set to "1" or "0"; and.
geans f&F  acHEpVEHES CABTRBIEHNSHPP#ALYS pBaoim duvdisreimgachespypragmber is a

POSI ti 08nd1s u§SUedile (5b4) or2bimulliBt Wi be| &5 deg@IMUNI cations apparatus of
claim 24, further conprising: nmeans for determining if the assigned

position within the first bitmap (600) is set to "I" or "0"; and
nmeans f I GROr | ; second hitm 602). t he assi.gned position
is set ?% "8ﬂ?‘M%§?%$§@“&wﬁéﬁ%§§me%ﬁ%%ﬁﬁ%@p{%ﬁ@ﬂqﬁﬁg?gvﬂggof claim

24, whemeimn forhiedicating thpibsemce@t tisd seeorHiintp (662) Wit caflefizd; Bneach x- bi t

ition in the secon itm 02). . .
posit Omeans for assigning a%eguft ratg o;gt?on 31' a default size option for each group member.

16. A machine-readable medium having stored thereon machine-executable instructions that
are executable by a processor in a scheduler to assign channels between or among members in a
group of member user devices to :

generate a first bitmap (600), a length of the first bitmap (600) being equal to the number
of group members, measured in bits assigning each group member a position within a first bit
map in a persistent fashion to assign to the group member a channel for a predetermined period
of time determined by the scheduler or until a different channel is assigned to the group member
by the scheduler;

produce a second bitmap (602), a length of the second bitmap (602) being equal to a
number of “on” bits in the first bitmap (600) indicating a rate option or size option in the second
bitmap as a function of a profile of each group member, measured in x-bit units; and

initiate transmission of the first bitmap (600) and the second bitmap (602) to the group.

17. A method for selectively determining assigned resources, comprising:
receiving a first bitmap (600) in a VoIP frame from a scheduler to assign channels

between or among members of a group of members, each member comprising at least one user



28. The wirel ess communi cati ons apparatus of claim24, wherein a rate
profile (604) provides multiple rate options based on a profile of a
correspondi ng group nenber. 29. The w rel ess comuni cations
apparatus of claim 24, wherein a size profile (612) provides multiple
assignnment size options based on a pragfiil e of a correspondi ng group
menber. 30. A machi ne-readabl e nmedi um having stored thereon
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19.  The method of claim 17, selectively receiving a second bitmap (602), comprising:
determining if the assigned position within the first bitmap (600) is set to “1” or “0”; and

ignoring the second bitmap (602) when the assigned position is set to “0”.

20.  The method of claim 17, wherein the rate option or size option is indicated in each x-bit

position in the second bitmap (602).

21. The method of claim 17, wherein a rate profile (604) provides multiple rate options based

on a profile of a corresponding group member,

22, The method of claim 17, wherein a size profile (612) provides multiple assignment size

options based on a profile of a corresponding group member.
23.  The method of claim 17, further comprising transmitting an acknowledgement on an R-
ACKCH associated with a lowest NodeID at a base level within an assignment, wherein each

base node on a forward link (118) is associated with an R-ACKCH.

24. A wireless communications apparatus, comprising:
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means for receiving a first bitmap (600) in a VoIP frame, wherein the first bitmap (600)
is gererated by a scheduler, the scheduler to assign channels between or among members of -a
group of user device (504) members identified by a group identification;

means for locating an assigned position within the first bitmap (600) indicative of an
assignment of a channel for a predetermined period of time determined by the scheduler or until
a different channel is assigned by the scheduler;

means for selectively receiving a second bitmap (602); and

means for determining a rate option or a size option included in the second bitmap (602)

based in part on the assigned position within the first bitmap (600).

25.  The wireless communications apparatus of claim 24, further comprising:
means for determining if the assigned position within the first bitmap (600) is set to “1”
or “0”"; and

means for accepting the second bitmap (602) when the assigned position is set to “1”.

26.  The wireless communications apparatus of claim 24, further comprising:
means for determining if the assigned position within the first bitmap (600) is set to “I”
or “0”; and

means for ignoring the second bitmap (602) when the assigned position is set to “0”,

27.  The wireless communications apparatus of claim 24, wherein the rate option or size

option is indicated in each x-bit position in the second bitmap (602).

28.  The wireless communications apparatus of claim 24, wherein a rate profile (604)

provides multiple rate options based on a profile of a corresponding group member.

29.  The wireless communications apparatus of claim 24, wherein a size profile (612)
provides multiple assignment size options based on a profile of a corresponding group member.
30. A machine-readable medium having stored thereon machine-executable instructions that

are executable by a processor to:
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process a first bitmap (600) in a VoIP frame, wherein the first bitmap (600) is generated
by a scheduler to assign channels between or among members of a group of user device (504)
members identified by a group identification;

locate an assigned position within the first bitmap (600) indicative of an assignment of a
channel to at least one of the user device members for a predetermined period of time determined
by the scheduler or until a different channel is assigned to the at least one of the user device
members by the scheduler;

selectively receive a second bitmap (602) depending on if the assigned position within
the first bitmap (600) is set to “1” or “0”; and

ascertain a rate option or a size option included in the second bitmap (602) based in part
on the assigned position within the first bitmap (600), wherein the rate option or size option is

indicated in each x-bit position in the second bitmap (602).

31. The apparatus of claim 9, further comprising means for transmitting the first bitmap (600)
on a Shared Signaling Channel (F-SCCH) having its own index, wherein the F-SCCH index is

transmitted as part of a group set-up message.



