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BACKGROUND
L Field
[0002] The following description relates generally to wireless communications,
and more particularly to providing uplink delay budget feedback in a wireless

communication system.

1L Background

[0003] Wireless communication systems are widely deployed to provide various
types of communication; for instance, voice and/or data can be provided via such
wireless communication systems. A typical wireless communication system, or
network, can provide multiple users access to one or more shared resources (e.g.,
bandwidth, transmit power, ...). For instance, a system can use a varicty of multiple
access techniques such as Frequency Division Multiplexing (FDM), Time Division
Multiplexing (TDM), Code Division Multiplexing (CDM), Orthogonal Frequency
Division Multiplexing (OFDM), and others.

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

[0005] MIMO systems commonly employ multiple (Ny) transmit antennas and
multiple {Ng) receive antennas for data transmission. A MIMO channel formed by the

Ny transmit and N receive antennas can be decomposed into Ny independent channels,
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antennas ar ggihd @héleﬁovide a coverage area. A typical base station can transmit multiple data
streams for broadcast, multicast and/or unicast services, wherein a data stream may be a
stream of data that can be of independent reception interest to an access terminal. An
access terminal within the coverage area of such base station can be employed to
receive one, more than one, or all the data streams carried by the composite stream.
Likewise, an access terminal can transmit data to the base station or another access
terminal.
[0008] In Long Term Evolution (LTE) based systems, a base station typically
schedules uplink transmissions for an access terminal. Accordingly, the access terminal
can be unable to send an uplink transmission unless scheduled by the base station. The
base station can obtain knowledge of data arrival at the access terminal, which can be
utilized for scheduling purposes. Moreover, the base station can schedule uplink
transmissions for the access terminal to fulfill Quality of Service (QoS) requirements.
To schedule the access terminal, feedback related to buffer information can be provided
by the access terminal to the base station. In general, more up-to-date and accurate
feedback can lead to the more efficient scheduling. However, a tradeoff can exist such
that as more feedback 1s sent by the access terminal over the uplink, more uplink
overhead can be utilized.
[6009] Conventionally, an access terminal can notify a base station about data

arrival and buffer size using a Buffer Status Report. The Buffer Status Report can
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scope of any or all embodiments. Ifs sole purpose is to present some concepts of one or
more embodiments in a simplified form as a prelude to the more detailed description
that is presented later.
[0012] In accordance with one or more embodiments and corresponding
disclosure thereof, various aspects are described in connection with facilitating signaling
and/or utilization of uplink delay budget related feedback in a wireless communication
environment. A lowest delay budget associated with a most urgent Radio Link Control
(RLC) service data unit (SDU) retained in a buffer of an access terminal can be
determined. Further, a portion of a Medium Access Control (MAC) header (e.g., two
reserved bits, ...) can be configured to carry a code related to a delay threshold
corresponding to the lowest delay budget. Moreover, the MAC header can be

transferred to a base station. The base station can detect the code carried by the portion
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[06015] Yet another aspect relates to a wireless communications apparatus that

enables signaling delay budget related feedback to a base station in a wireless
communication environment. The wireless communications apparatus can include
means for identifying a Radio Link Control (RLC) service data unit (SDU) with a
lowest delay budget from a set of RLC SDUS retained in a buffer awaiting uplink
transmission. Moreover, the wireless communications apparatus can include means for
configuring a portion of a Medium Access Control (MAC) header to include a code
corresponding to a delay threshold associated with the lowest delay budget. Further, the
wireless communications apparatus can include means for sending the MAC header to a
base station.

[0016] Still another aspect relates to a computer program product that can
comprise a computer-readable medium. The computer-readable medium can include
code for identifying a Radio Link Control (RL.C) service data unit (SDU) with a lowest
delay budget from a set of RLC SDUS retained in a buffer awaiting uplink transmission.
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[0019] Yet another aspect relates to a wireless communications apparatus that
can include a memory that retains instructions related to detecting a code carried by a
portion of a Medium Access Control (MAC) header received from an access terminal,
identifying a delay threshold that corresponds to the code, the delay threshold relates to
a delay budget of a Radio Link Control (RLC) service data unit (SDU) retained in a
buffer of the access terminal, and scheduling the access terminal for uplink transmission
based at least in part upon the delay threshold. Further, the wireless communications
apparatus can comprise a processor, coupled to the memory, configured to execute the
instructions rctained in the memory.
{0020] Another aspect relates to a wircless communications apparatus that
enables obtaining delay budget related feedback from an access terminal in a wireless

communication cnvironment. The wireless communications apparatus can include
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corresponds doafigired to determine a delay threshold that corresponds to the code, the delay
threshold being a range that includes a lowest delay budget associated with a particular
Radio Link Control (RLC) service data unit (SDU) from a set of RLC SDUs retained in
a buffer of the access terminal. Mareover, the processor can be configured to schedule
the access terminal for uplink transmission based at least in part upon the delay
threshold.
[0023] Toward the accomplishment of the foregoing and related ends, the one or
more embodiments comprise the features hereinafter fully described and particularly
pointed out in the claims. The following description and the annexed drawings set forth
herein detail certain illustrative aspects of the one or more embodiments. These aspects
are indicative, however, of but a few of the various ways in which the principles of
various embodiments can be employed and the described embodiments are intended to

include all such aspects and their equivalents.
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t he various ways in which the gﬁﬁnm pl es of various enbodi nents can
be enpl oyed ARt he dEXSrE iban ilbwBRinRiAn sxammle Mielspdistvers epwedninsat hed
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DRAW NGS [ 0024] F is an Illustration of a W rel ess conmuni cation
systemin [0032] FIG. 9 is an illustration of an example system that enables signaling

delay budget related feedback to a base station in a wireless communication
environment.

[0033] FIG. 10 is an illustration of an example system that enables obtaining
delay budget related feedback from an access terminal in a wireless communication

environment.

DETAILED DESCRIPTION
[0034] Various embodiments are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout, 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 embodiments. 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 one or more embodiments.



accordance with various aspects set forth herein. [0025]FIG 2 is an
Il lustration of an exanpl e systemthat transfers and enpl oys upl i nk
del ay bud § e%gﬁack in a wireless communi cation environnen
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system
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 can 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 can 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).
[0036] The techniques described herein can be used for various wireless
communication systems such as code division multiple access (CDMA), time division
multiple access (TDMA), frequency division multiple access (FDMA), orthogonal
frequency division multiple access (OFDMA), single carrier-frequency division
multiple access (SC-FDMA) and other systems. The terms “system” and “network” are
often used interchangeably. A CDMA system can implement a radio technology such
as Universal Terrestrial Radio Access (UTRA), CDMA2000, ete. UTRA includes
Wideband-CDMA (W-CDMA) and other variants of CDMA. CDMAZ2000 covers IS-
2000, 18-95 and 1S-856 standards. A TDMA system can implement a radio technology
such as Global System for Mobile Communications (GSM). An OFDMA system can
implement a radio technology such as Evolved UTRA (E-UTRA), Ultra Mobile
Broadband (UMB), IEEE §02.11 (Wi-Fi), IEEE 802.16 (WiMAX), 1EEE 802.20, Flash-
OFDM, efc. UTRA and E-UTRA are part of Universal Mobile Telecommunication
System (UMTS). 3GPP Long Term Evolution (LTE) is an upcoming release of UMTS
that uses E-UTRA, which employs OFDMA on the downlink and SC-FDMA on the
uplink.
[0037] Single carrier frequency division multiple access (SC-FDMA) utilizes

single carricr modulation and frequency domain equalization. SC-FDMA has similar



[0030]FIG 7 is an illustration of an exanpl e systemthat enploys
uplink del ay budget feedback in a wireless comruni cati on environnent.
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8 is an illustration of an exanple wreless network

envi r onment AL 1U3H be enpl oyed in conjunction with tHEEREPYHE3105
systens and net hods described herein. [Q032]FIG 9 is an illustration
of an exanpl e systemthat enabl es signalilng delay budget related
f eedback to ajpase station in gﬁmﬁreles% [of0) ni cation environment.
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devices are shown in block diagramformin order to facilitate .
descri bi ng OHE Brachess ETOH3h i hETHEss terminal can also be called a system, subscriber unit,

subscriber station, mobile station, mobile, remote station, remote terminal, mobile
device, user terminal, terminal, wireless communication device, user agent, user device,
or user equipment (UE). An access terminal can 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 connection
with a base station. A base station can be utilized for communicating with access
terminal(s) and can also be referred to as an access point, Node B, Evolved Node B
(eNodeB) or some other terminology.

[0039] Various aspects or features described herein can be implemented as a
method, apparatus, or article of manufacture using standard programming and/or
engineering techniques. The term "article of manufacture" as used herein is intended to
encompass a computer program accessible from any computer-readable device, carrier,
or media. For example, computer-readable media can include but are not limited to
magnetic storage devices (e.g., hard disk, floppy disk, magnetic strips, etc.), optical
disks {e.g., compact disk (CD), digital versatile disk (DVD), etc.), smart cards, and flash
memory devices (e.g., EPROM, card, stick, key drive, efc.). 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.

{0040] Referring now to Fig. 1, a wireless communication system 100 is
illustrated in accordance with various embodiments presented hercin. System 100

comprises a base station 102 that can include multiple antenna groups. For example,
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reverse link 120 can utilize a common frequency band and forward link 124 and reverse
link 126 can utilize a common frequency band.

[0042] Each group of antennas and/or the area in which they are designated to
communicate can be referred to as a sector of base station 102. For example, antenna
groups can be designed to communicate to access terminals in a scctor of the arcas
covered by base station 102. In communication over forward links 118 and 124, the
transmitting antennas of base station 102 can utilize beamforming to improve signal-to-

noisc ratio of forward links 118 and 124 for access terminals 116 and 122. Also, while
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contemplated that any number of access terminals similar to access terminal 202 can be

included in system 200 and/or any number of base stations similar to base station 204
can be included in system 200. According to an illustration, system 200 can be a Long
Term Evolution (LTE) based system; however, the claimed subject matter is not so

limited.
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[0048] Data to be transmitted by access terminal 202 can be processed prior to

being retained in buffer 206. For instance, compression and/or ciphering can be
cffectuated upon the data at a Packet Data Control Protocol (PDCP) layer. Further, the
data can be formatted at a Radio Link Control (RLC) layer. Upon being scheduled for
uplink transmission, the RLC layer can provide reliable layer 2 transmission of the data

(e.g., the RLC layer can mitigate crror(s) introduced at a Physical (PHY) layer during



uplink del ay budget feedback in a wireless comruni cation environnent.
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exanpl e, datige GifRaRl kibyRs 8Néhabe It AlBhREGIRY tfi’é%fafl RLEZIOURGN AELESShe
termnal 202 until an uplink assignnment is obtained from base station

204. Upon bdtlHg PBEhaderrest obthe BES S gamfl intpope #d¢ FPHAe i teaving adat a
using uplin g i t n

budget r epoir<rte lélrgﬁlg%lég Eiﬁeq‘gﬁ{ e?%ﬂﬁgﬂ %bgé'd' #I{alesf)ﬁ%%%ie ‘{gce&[’ AL PR 7bn
i nf or mat i on Hon RASIRDUE) wheredtransnidtdr ot sSROG) iHeadls mfn:ahsmésmmlr(éf er
to data to gﬁ)ﬁ{ignsm’tted first (e.g., nost urgent, ...) froma set
of data (e. ta retained in buffer 206, ...). The head-of-line
del ay budget[oo@] be aBaskKRNUBDIE taybetthad staapedae ot o) aelay Baideetepster 208,
exceedlngad ata with_a highest urgency retained in

S g‘P bound for tg B&h
buffer 206. AdCCRUIAGMed LTSk APhlee R brifen &t “é}m?eﬂamm%é?lfléﬁa%fs

can be a RadisQ aldifknaf9mk ﬁ&z’era@gﬂ—@paﬁ‘%{f\éh (Sﬁtﬂ(ﬁlﬁ.c%rdlﬁhéndns@wthéredéiay bﬂ%et
RLC SDU can include conpressed Internet Protocol (IP) packets i

Fol | owi ng t hicgortsk Aphras, coptpeteriaapaiping del bydgeaPy bediyatngyahtrdioad by
del ay budget t
ooy D98y BB 208,550 0 S RHLRLAhI MBS FRBL o

RLC SDU can to ay bound corresponding to
such RLC SDUhetBsenweryrrert tinhd (@st, matvhish ,thddwyrhudgetusr@enge%ﬁem)anma be

a particular,RLC S S i at ed t unt

oo i be e e Bty a Sudr e SR R SO R eRre e
a | owest delwyidwe@et in buffer 20Z,0m).aMesbve! thRelrr&ldngthdieahat thd RLS tO
be appreci at ed élhat t he cl ai ngd subj ect matter is not so [imted.

Furt her, theSIHg&as prepapleysd qen Spspiighte dom dafpyioend foyvigditiesemaingls a
retransni SSi Ry IMAEQOYRE delBPbéMhd RbCinstakbe QJ%éb'?roxhﬂecPin fq%ﬁhtﬁ@@s&(e g.,

wai ting prior 0 tfansmi ssion to base Station 204 del ay
budget of suépntieO @Y can continue to dininish over tinme. [0048]Data

to be ”ansn”?egé |d byf ?j%?aﬁf;%(qé&&%ﬂo%l Z&Oén%hep%cﬁﬁggﬁﬁé%e%}ef géneia?or

bei ng retai I'n bu I 1 nstance ressi on an
ci phering caziﬁhbatéémmam{eéldmumnsst@mtrdhmm h@déidlak@tulﬂatkm Ghrtaf dle

i ok Cont + o Redep T sl Sldg vt oS Sefha Siestoppiarip for Sanpl REAC

transni ssi orhealidiggeiir&iol Bdan CaMfigukOMilehet £ Rdrtiabbin Mamieaaertté aiEkesi on
of the data (e.g., the RLC |l ayer can mitigate error(s) .introduced at

a Physi cal (qu %91@ FOIH?}P?%“?% tp4 delay threshold for the delay budget yielded by delay
budget reporter 208. Each MAC header can include two reserved bits. These two

reserved bits can be utilized by delay budget reporter 208 to indicate a delay budget to

base station 204. For instance, MAC header generator 210 can set values for the two



transmssion, ...). An RLC SDU, however, cannot be transmtted over

the uplink until base station 202 schedul es access term nal 202 for

such transm ssion. Accordingly, RLC SDU(s) can renmain in buffer 206

for vari ol¥OF&MIGHEY) of tine. Delay budget reporter 208 TEEHOWOIENT o
an amount of tinme that remains until ipration of a delay budget of
a nost urgent, head-of-line RLC SDU. Nb over, del ay budget reporter
208 can send an indication corresponding to the head-of -1 i ne de|] ay

budget of t AESeREE Ll mgliIed RACMABU ederia senvey érl%hudzewnfqrm%o%fdlé%eosf

term nal 2020t Ri.OSAN (LP Imbst tRQf: szmmtﬁfna[fa@rt,bba@t@me )one or
nore RLC packet data unit can formed

al l ocat ed x [B93lds of dpery lﬂgItQ dfl @Kdt‘,f@iﬂ, espleabewndicambe 300 IRE(?.SDLS spemfied

fit into on LC

PDU (0. 9. - IRaeiy 3 PogRRTERterBhel I8 o Bl £ Aty buduf e PBRST

and so fort hurgéhhBEC $¥d.eBsscti @pon thalde@ﬁﬂmechdelsi}olmig&mm&a@r ghemtoa

transmtter J((not sho read Lans

[ 0049] Each ANECks” eats Tod 8 aehibg oS B MAS 5 ek Speinbdlucs provide

reporter 208,code that ¥HREpdnids &4 del@sth@tshdwta‘rﬁéd QB dcerfhined ADER bhudet. er ,
.). Time stanping, for inst ance can additional | g be | everaged. as

part of an SHEFUERIEE HyermRis MHC herser saeraty el d ganightervatug gothe &vo biggto

can conput e <goGIai thd Maﬂﬁtd a/upréglgﬁtn By mReHT O RinNgG. éératmgtﬂ i9Preater
operation(s). For exa e, w%et reporter 208 can determne a

di fference Beawenua te Fﬂérbtlt IﬁSﬁrban( gns, “HY wihin e delag budgeais dredgyahan s
bei ng eval “aotr%ﬂuﬂoctdgdﬁj.“ﬁ;atgebgh{ﬁ 135%[%’ 9y \gﬁeiﬂttﬁ%\%el b%‘dr ﬁé‘%mg@ﬂ%?

of tinme that a een

buffer 202, 150m)s. It\mmeb)a/aqaprectdmi hwmntthdt emjgmlapmﬁgsthefv&eh rdattay thehbdE
SDU has bee deI e an be su r froma de].a to yield.

t he remai ni Rﬁ dgFé} HétecsTh Bgﬁg‘ggﬂ}iﬁﬁlﬁ]df%%?dﬁl ‘éaﬁ) &S QS pe) In
provi ded in sddiidakd singbRST thdgoleinkh@ined Aebpingd KB kPRlF yd bedget, it is
reporter 208 can further include a MAC header generator 210 t hat

formats a MS@MGHPIEEEEY acshay bging aikep rrrelaa@md@g@w Ugdtiopand shqye of
the head- of cllzhfﬂ@d %&h@&&%ﬁ PR oW gt-’d)ﬂeﬁt M@%&a@ﬁ%&% z{cﬁlﬂpﬁz‘{g?r .

208. For exanple header generat or 210 can con ure at
portion of angigrd di@8@exs. t o i ncl ude at | east one code corresponding to

a delay thr gﬁ@%{;d for Bta ag%ln%béi Q!ﬂg ﬂl?tﬁmer 3 L\&ieeéj dé?f}/ Igl%g%yf%&ftﬂg& e%rﬁluator

reporter 20 er "can I nc WO feserv
two reservediBiahg acerdiler 2itdl IDetadddyetdeddayckvdigetor 2 Epaintaasly 208:1dy0

i ndicate a del,ay .b e stati.on 2 For |nst nce, MAC header
gener at or 2 £09ESfeBRR e T S PR 282 PRk RO BAE e FRETUGed
ina MAC he&@l@r‘mil@) aRaVRYIE RY iRtdes el ﬂt)@dg@afebmctetvam@xmgbamrgent
RLC SDU (e. g nmost. urgent RLC SDU wi t radi o bearer RB)

...). [005 1]15&%161’ arfwgbtd@efdﬁfoeaa&trﬁm @nveyed gl code e Bina partionof HAC
(e.g., as sprGidied kb @se@drblts inoludePE 2¥1 H&%Er d e)qgéét@erd fel¥Pac

determ ne a del ay udget for nost ur gent Based upon t
det er mi ned detngyal3dageer, mmel“@é@émdg@rf@dhmkrw@m@mtéﬁ @B empllyse s of

the two reser [ re the val.ues |d

code t hat cd’r%/%gngdn%ap}t%g 5fh(g?ealyt %‘hr esh M%\ef%%tdgf%’:g“t’% tfl \éak% & mﬁlﬁed
del ay budgetmaﬁiﬂmgsaaarbte knmﬁhysccessaemhml 20ahdiad ertigedddipaiboto 210 can
set the val ue of.the bi t when t.he budget is |ess

t han 50 ns, *fﬁimlwaﬂ¥Wée%%ﬁa@ebwgﬂw “i’%‘”@rﬂ@é’tpgrlkth %n or equal to 50
nms but | ess [phsy) 100 nB,a redhlt of B Bﬁg%ls@M?tmhdﬂﬁtcaﬁ Sor@in 8@ LsBf rebdidd

or equal to 100 nms but |ess than 15 , when t he del ay

budget is gredaoedetadetay bréeetﬂﬁorm%tionef 8 alowrawﬁé& SR8 drommsgesy dfrminah at
any mappi ngsgaetsieaint Q%!;t%( ﬁﬁ‘&hﬁ& ?ﬁ»t&-@at@dcl%\dﬁdd%& 19?5%%0 Q%Fv%n t;)nc

and MAC header reserved b| i t1on
or instead ofcheduber 3iHeanrpssigh gpiedr radip pésngrsectancesss erminaly2d (artﬁzrrrtahm

disparate access terminal(s)). For instance, scheduler 214 can prioritize access terminals

including access terminal 202 based at least in part upon the delay budget information.



[ 0052] Base station 204 can further include a delay budget feedback
eval uator 212 and a schedul er 214. Del ay budget feedback eval uator
212 can analyze del ay budget feedback obtained fromaccess term nal
202 (and/ oVOFAY 14V Shar at e access terminal (s) (not showBOT/USH}03310
i nstance, del ay budget feedback evaluatgé 212 can identify del ay
budget information conveyed via a code rried by a portion of a MAC
header (e.g. WO reseryv bits included in a MAC header, ...)

Fecel ved T it sbENTE 8t Y‘?@Z’?C%PS?SOP‘}%E%?F%‘E}GHH&E UBHR e

f eedback evabh@tions, #dific Qz@!ﬂm%[@bQqug;‘r&h@rﬁs?(é.g‘lﬁtﬂroﬂglﬁﬁ't,'Iﬂt eor Fd, A¥lay

t hreshol ds to MAC header reserved bit values (e.g., the mapping can
be known by bquedss).eed HiediP- 202 and base station 204 prior to

transm ssio 41t he dal.ay..h j 1 i Nk .
[0053] ns-a n2BiAl: "or “PedhBIDE iRl BBk ekl Aol 2Bz MdC )
recei ve up- theadtaigenedibrail Obio ek de viahfearf theet tivoresefved bitp st theiVfehbeddexC SDU

del ay. budger T bR tapFaRey PORREs Gmod ket LESRl HRES s EeiBiitign ©
upl i nk radi Quﬁ??tou?ﬁelsblbag amm@slgtt&irsEirc]ﬁg{iif,%eﬁezciﬁ&HQIManasw #h gihiak atadt
access termnal (s)). For_instance, schedul er 214 can prioritize

access tern‘itﬂé?‘é"sﬁ)tﬁ’&"i“ﬁﬂitha? %%B@é‘&&%‘?ﬁi”h’é@‘@@?%‘&@ébo ts teh&n B8y part

upon the deligysiyeefer i QUNBLY Qess i RhRNCThis AERBGYE Blts dhb‘beG@rred
yield radi o resource assi gnnments based upon radio conditions, traffic

vol une, QoS tpayuirresirshlosk( Bugguant faynoljgHystien, apjupliek grent yigldes bygehedypler
bound, ...), he. Li 4 ' - ! .
budger 7 eport bl ifistet A EI0BPLAL Bbe 10 BXRORL FrfiGL AR |

val ue of t hewotwegery sap bedphitisted that dry iMAGeheiddis camocdloditadta acdshe

del ay budget, of. st._u t SDU that.,is nof. .inclyded in a

cur rent -t rangripaPB Eeatk T anringh o e ERi i WPlet Bfu RSk
send an upl iMbregva@ decés® tamORs S0A @hRtRakaZQR sertvites. Uus dec @k atninaarm)?
indicate a nunber of bits that can be transferred over the uplink by
access ter mSaretoppine how o seappiertheeverl mingdshofitsof the fraagfet Yogstoy

transfer bl Qgfiza:3ars eaHectid ifh ihb WASSus LV REs se?&bdQHérEB}K_XQJc@ﬂﬁn%§,%Eﬂ§d
by schedul er 214 can assign a transfer block of 1000 'bits to be

utilized by tadseseorter 8man idronty oo vegent RECISOY wtdbesddp priberiZ4p et is
that any nurhef, %fsegt: atgiaﬁﬁ%?a D&k {rglﬁ?ér%gockl?e.%cﬁ%straﬁiﬁgﬁﬂe@Q.Jh%a%ﬁcffeaﬁs

part of a transfer assigned 1n an uplink gran y SC
214. Mor eoveaubscgoae ssnsdf@rbhochah reRpdhse tona st vdinkagram aBoted byiscleduleThlis

acce t er m nal 2 n.determ ne h 0, separate ral n e
oo rs of M af dieD BbS Ok SPoliirs bIuRRRR RS Kl SOER by PO
vari ous ser uipogshes@b\tedrich 8oy MACTIHaddrngdt Ys seaEhoatcdiy B@inal BI0ORIEH

208 can identify a nost urgent RLC SDU retained in buffer 206 that is
not to be séht CHENpUFPIEPI8kcyrrent transfer block (e.g., to be

transm tted @ggsfart o3 SHRRLAUSEL3, HLANREELs RYAEK 300 LSRRI tRIR
next uplink grant allotted by scheduler 214, .7.), and the delay
budget cor r exspisnthBispeefie Aelay Hissholds Genvirgless cobupatigeetenewded upon

the two res int:S1i t j y 1 enLphn
202 wi thi n CHEE el Aed RS B bl BB 0 A AEG S ik 20
iI'lustrated inslude syt 206 S00eldydtudganéroger 28, wadh oab@athercof@Bye MAC
speci fic del ay (L eehl S, WhoRovth EbERRich YR £3hbOBeI &Y Lo B Rhcr

evaluator 212 and scheduler 214.

[0056] Access terminal 202 and base station 204 can each further include radio
resource control {(RRC) {e.g., access terminal 202 can include RRC 302 and base station
204 can include RRC 304, ...). RRC 302 and RRC 304 can each be part of the
Umiversal Mobile Telecommunication System (UMTS) wideband code division

multiple access (WCDMA) protocol stack and can handle control plane signaling of



System 300 i ncludes access term nal 202 and base station 204. Access
term nal 202 can include buffer 206 and del ay budget reporter 208,

whi ch can further conprise MAC header generator 210. Moreover, base
station 20%WOCAKPHEP ude del ay budget feedback eval uat orPCI{UB2019433105

schedul er 214. [0056] Access term nal ? and base station 204 can
each further include radi o resource cont? ol (RRC) (e.g., access
termnal 20 an i ncl ude %&and pbase statl on 204 can include RRC

304, ...). é@?twéﬁ%la‘ﬁ% teyunal I eutchragie 35565t nEPOHHE Subrireadign 204, 2

Mobi | e Tel egaimpusiveat dRRoSt 8ok iMERe, WREEBNE d RIAEI6H d4h S Roc how
nmul tiple access (WCDVA) pr ot o¢ol stack and can handl e control pl ane

si gnal i ng ofresowges 2y dynanipalyasegncsde uplink and Wowalinlodigections of ap amu@ierfdce

access. net war i (erflC, i a8 KRR, BdymR L A0 AnBERIALE £ O,

.); for instante 4"can manage how resour ces
dynam cal | y basslcghesystemuipformktican pagiaalg, mktificatiestiicloas, of), ramneutmn

interface. Further 304 rformv rious functions
Soeh aac % orramains B SR br e e TR Y RN P&y oo
notificati Orbeatéﬁdfﬂﬁﬁﬂanagemént (LONReGlisRknRaRIR R Mon| Sldses, ...),
establishment, release, ...), nmobility functions/procedur es, radio

bearer (RB) TREFHGRREAEPOrENEyNd C@%‘?%lb?quﬁﬁm reconfi gurati on,

rel eases, . .05y neaSUS?é?@rﬁT?,Odi @a@ﬂfeté rHQEt@I%QacﬁQB&e{r&szst@zﬂd Asx‘adﬂb%!aﬂ@r (RB)
[0057]System30 can be a multiple radio bearer system radi o

bearer (RB) cemhe peinfrmar¢pathel eainpdedpasity, delfi}’,ﬁ?etcﬁﬂ@a}:ﬁé%letcy Acdessay |
bi t error ”%% nﬁbﬁz ACEERRDNE BT &}a&%@%%ﬁé@ﬁ?ﬁﬁﬁe\( P ﬁ@z dgdi o

bearers. Fur access term na are control
nmechani sns templwlqa@ek aneltonros hxacfmnispis itmklan@s auai/oemaaaoxpdms rdsh@cmraemss

nmore radi o b arers nst ance,. a radi,0 bearer can
Cor T esaond taoa G matgraaiyihien ViptBib Raasaths. & mdio i RRamEa g t
confi gure dellayicilkh@mbpl ds per radi o bearer (RB) (e.g., RB speci f| C

t hr eshol ds 306 RB specific thresholds 308, . . _For instance,
respective 98058bf fouRREetOAnd/or BBﬁ?oﬁodsca%awﬁﬁ@red@#ﬁmb@%W péaaaﬁlq adi o

bearer by RRca3PRMANELORBBEAD hreshbids Boé'lﬂiﬁmagié%ré&gldg 3031 §regan

have varyi ng degrees of' sensitive to ranges of del ays )
dependi ng onnsigsky arashicoivessssefdpatdsthywhreshoddsshn badéfoed étzrreeqch radio Dbearer

erotem 300 SaTygEQy S ate 3L oo g 11 E08, 304,00 gt 20

budget repordfeensRR8 tofangesaddslayefen, riapend iz o@aupphcmmem agecidBd with each
radio bearer, ...), system 300 can provide flexibility by enabling RRC 302 and/or RRC
304 to configure the four delay thresholds per radio bearer.
[0059] Delay budget reporter 208 of access terminal 202 can leverage RB
specific thresholds 306 and delay budget feedback evaluator 212 can leverage RB
specific thresholds 308. It is contemplated that RB specific thresholds 306 and RB
specific thresholds 308 can be substantially similar. By way of illustration, delay
budget reporter 208 (and/or MAC header generator 210, ...) can utilize RB specific
thresholds 306 to set values for two reserved bits included in a MAC header to
correspond to a delay budget as a function of radio bearer. The MAC header can carry a
logical channel identifier (ID), which is one-to-one mapped to the radio bearer.
Moteover, delay budget feedback evaluator 212 can determine the delay budget based
upon the values of the two reserved bits included in a MAC header received from access

terminal 202. For example, delay budget feedback evaluator 212 can recognize the

logical channel ID carried by the received MAC header, determine the radio bearer that



specific thresholds 306 and del ay budget feedback eval uator 212 can

| everage RB specific thresholds 308. It is contenplated that RB
specific threshol ds 306 and RB specific thresholds 308 can be

subst ant | aVOPIYIS4r . By way of illustration, delay buRfgé¥SPEMsH e
208 (and/ or MAC header generator 210, ) can utilize RB specific
threshol ds 306 to set values for two redérved bits included in a MAC
header to correspond to a del ay budget as a function of radi o bearer.

The MAC head®#bsdaiiesemopyized 'P%iﬂcféﬁmk?h%ﬁéﬁ deciiehier p £lay threshyld spgpificiojte
one-to0-one NRRPRSMHeY didGeafABhQdRBA RE- SRW@mveﬁaldyﬁde&%es of the
f eedback eval uator 212 can determne t del ay budget based upon the
val ues of t Heotrgservied buy inelpdey] inghd MAQiltaderi n a MAC header recei ved

from access nal e .

eval uat or Zfbﬁéd;]n recg:\gﬁ?rgfe:% t?1 ml’%af‘%%%dﬁéejﬁg% %Igﬁ? %g%%éed ‘tvﬁha

recei ved MAGirbisadare (e getveb braveset nem:eadl )cnnldeaa;e@:mdtrirhds beatet cmbmsts@mﬁthce

recogni zed | ogi cal annel , 1 D,..and de del a

Speci T o to VLS Hepu G ais PEsier e bt buitrn s BRE I endror

t hreshol ds 308C apdlcdnhRfivak fies s@for tikley Mh&emmechrbu rhdio bBgtUEed 1dsh

t he MAC header. [0060] According to an exanp a first radi o bearer

can be assochar ¥bmpierdites thanos equsbto/fhes Izadlsw tﬁ%oew PR akater digp of eamal to
.) and a s}%@%danaq&k%aﬁqao s, g[@aehﬁamse%m% 50 M ¥ had s%&ﬁﬁ%gr of dslay

serV|ce (e.g., file transfer protocol service, ...). %

and/ or RRC 3bushrdds faethe sesond fadicsheamate. g)f leasethayl Qrmaghsled ﬁlaﬁ or equaeto

first radio e han .50 re rth

50 ns and Ie?g%ﬁbh nd(lefbgmnzbs eé\ ﬁeﬂgﬁng‘% P%et%gg %%tsfth% ancfn‘T ess

t han 150 ns,grgtaaharorthan ta)30(Hqs)a|B0'tIDseﬂsEﬁ deky t}&a(ﬂomssacbﬁ’ndcisééd 1ﬁfboth

delay thres ds f t d| 0. r | ess .t han, 10
greater thanorP% l?éi“e%}l?k%gﬁg CFPF% %3'{ &?}8?6% fio utilizagion a5 depg
equal to 20Ghep®n.an e dogfpldiath3QRy RBmbe F S bE aéﬁ@lh%h&mm%@zlwg to
ns). Both sets of delay thresholds can be included in both

speci fi ¢t hr8¥RsMEe Sosliaherrmpeaphecinelpdedin REsTiris tBegokls p06 and RB
utilization 8 ﬁ@ BELhOEBeLSlchined by RRCABALATB! @hEdokhat any number
of sets of Cl ° J?[h ]’5(25‘89 Scoerrﬁes omglcng to any nunber of radio
bearers can [B@ﬁll]ncl ud@dfqrmg?@ Kgedis, imcthohelegihoiethsing 0bprandin@Bnd peci fi ¢
t hreshol ds 308 d 304, Ref erri.n
to Figs. 4-5, prré’ta%%fh{}% gbﬁ%% f %ﬁ%a% 014 %}"E{% Cr?b“ma““[‘a”agﬁpllm"“i‘mema ¢
upl i nk del awm&ﬂﬂgﬂt WIﬁEdﬁﬁ@krpbﬁes@fMpableﬁsf@prmumncaleIMﬁﬁbgre@aﬁent
are illustrated. i,le,. for pur es Q icity  of explanation
the met hodol$ awaé\’&?ec A 2 SHUES Fe i bl Bt Bad mpr%&t@ thethg o
to be under shanrstoddpiesapPR® tiniled By A ddrRE 1810 9610¢ R4 &%), ArRBcA@ince with
linited by the order of acts, as sone acts can, in accordance with
one or nor e WEHHIOFRRROIBEY Pcqus differnioidems parkpisconpretly with other acts
concurrent! ys W} r a Aegeyi in.
For exanpl e, r%osemgﬁﬁﬁng%%ﬁg% r&ﬂ Fms%*gmglr?gg@sstanﬁaéﬁggggﬁ gm ate
that a net homdbttstgyd @mmrwiatteemﬁ%@t rlnvfbb@oid!w qoekdraéismntm?dly besrearesettédess aof
interrel at ed s tes or. e ga%e résv%% |n 3 4 ?e rg agram . I\/brgolger,
not all |Ilus SYTLPE ere lg'e%l“tIl SRt et Hrddof ay
i n accordan Qﬁusmtatdd aof3eaidbe féﬁﬁl&dﬁﬁﬁlﬁﬂﬂ&ﬂiﬁiﬁﬂnétb&ﬂﬁ@r\ﬁﬁ atror@hes @hlk end @
Fig. 4, illustrat d is a methodol ogy 400 that facilitates providing
upl i nk del ay™¥G40P4iMEBEback in a wirel ess communication environment.
At 402, a | qeess del awﬂﬂueg@énofert@mgazt nliwtatddtiya pbhbaslh dgy Ao0nKat R thRY
(PLC) service data units can be deternined. A el ay budget can
be a maxi murATaBNRE Pk @qla}?@qdéﬁéfﬁfrﬁbﬁfé( if @V ERESRE@UBPUCR IS ViFQERHNA oYt
in a buffer upt DOULRRINGUES FroRVES AR Ao Bhk @bnt:Q (RK Bdfa
correspondi ng defb ysbo ag'gm %grmlﬁlns gncg}@t%e I owestndel( @g&g%}et

units (SDUs) can be determined. A delay budget can be a maximum amount of time

remaining for an RLC SDU to be retained in a buffer without being sent over an uplink

prior to cxceeding a corresponding delay bound. For instance, the lowest delay budget



18 can correspond to a nost urgent RLC SDU fromthe plurality of RLC
SDUs retained in a buffer of an access termnal. According to an
exanpl e, the | owest del ay budget can be a head-of-1line del ay budget
that corr e¥WPAWs0§180 an RLC SDU to be transmitted first HGIQR20(3833105
plurality of RLC SDUs. Pursuant to another exanple, the |owest del ay
budget can correspond to a nost urgent REC SDU within a radio bearer.
[ 0063] At 404, a portion of a Medium Access Control (MAC) header can
be confi gur e&n traspidie é repst weeriRIn 8D themiwalgp niRky S areiiedyn
threshol d fgry, ?‘@Pﬁijﬁ%ééss S, DNdORline mnva?a/mﬁé FERTRU Loy BHER il e

reserved bits , two reserve bits, er can
set to conveyhetdref-tied dofayt lmdgethb&tdorfrmpommeo hioRESISIAE koalye tmmdrgmed Festg. |

associ at ed th.th )

The deray ¢ ML Rty op HLE St dicwiantap S irca ol heioveRe [réré’éld%%

Lowest del ayabuclgspondron rﬁt)satﬂﬂgblﬁ(;{l\(aSDE]Smﬂfmhi’ef&hdmrd’reser ved bits can
e set accorgj to a.r I ni ng et of a rgent RLC SDU
that is not @Wuded Aﬁﬁgf@LPPFté’ﬁ‘to ?ﬁ?‘fg CB’?%@R“‘W&M adeg cdi ng

(e.g., pr edQ:Bhf' ed UM AU 8L sthe agH &rﬂe%‘ﬁﬂﬁlg?o £90khy ﬂlresﬁcﬁﬁz@r’the towkst
bet ween del a reshol ds and codes (e.g., header” reserved bit

val ues, ...) eltaarbué@t eRpMey eficrapievalyes erreqeeredrbﬁﬁéega,fmrorre%earedlbeast)m
one code f ofy, {518, daf bk B8 t&@tz%vgfﬂlg%%lag’ﬁﬁgﬁ'ef# 30k Por &%Wa@a

each radio bearer can be associ especti ve nappi
del ay t hr esHekdsssacigted edbshe most uirgest RHCED1H wr‘élppa rdiodwgeci.a).i g debayr

neadr 1 eser et eopsiareeebBRp ildel Thltyfls b0y ERATR AR ol

configured hyakRRe, R@les baticowb eatetd b@dah@;‘éﬁsétgtc&d?&lﬁg exarplagningddiggi cal
channel |dent|f| er. that is gne-to- one mapped Lg a particular radio

bearer can B®dEHOf #awat yrent Ré-Oiel Hesd dhaiot nghdedingaruprepilransterdipting
bet ween del ayolehi@siahsinge %%&%ﬁn&p%ﬁ%ﬂ%@ngdlé Beshiiee &ﬁﬁ&!fi&eﬁ /

radi o bearer can be utilized to seleét one or nore of the at

as
one code f orbetwrehdslap thresholdn enmehe@rmqmmrmmm bit velnes, MAGan be
header can 1 -NO it
is contenpl ge& ggé}t%ﬁg({@eg&gg%s%ﬁoerg %89& Ccﬁ#‘%ﬁg&{hé}} %’r* e y the
base st at i orheaderaAtumding dmaroéxadmleayacbmaigebearrmcan Imhsismiate@wtth ededpyctivhe

MAC header, d fro ase station,.

ot hodal ogy THeiRREn JRRY hOHest pET SRR Rk S Pt BRocinine four
corresponds deﬁyttﬁt@s}@lth%@ﬂﬂﬁﬂﬁ a w@bwak(e ghiPdttfour] BAESENOWIA O hBidREres@vEd J.
5, illustrated is a 0 that faciljtates obtaining uplink

del ay budgetbltf‘@éﬁﬁra@&?ph /éov(nlgel esendERiiiewst PoRREMFT rdiorksater At
502, a Nedi UmiBesRssis Cohgela oMMk RRARENARAIRPITHRCR YRinbg AT

access term nal eader can be obtained fromthe ac ess
term nal as psrculapfadip eagrar epn beminglidddein theMAR] lpatter, md aquticutar gwgiping

carri od By aRflh il Blredlfs YAC DRAURT GBS, ARIGRIGH: BN LIRS LANGS:

t he code can e carr reserve t'wo reserve

...) of the M@edr@aellect ont bumprertﬂt]mzerﬁ lankt dﬂeeodeeﬁaermmshobnﬁ theiMaCudadtri n
the MAC head[%&ﬁ an beArtﬁgg’qﬁg 16[%% header can be transmitted to a base station. Although
not shown, it is contemplated that a subsequent uplink grant (e.g., yielded by the base
station as a function of delay budget information carried by the MAC header, ...) can be
obtained from the base station, and methodology 400 can return to 402 for a next
Transfer Block that corresponds to the subsequent uplink grant.

[0065] Now turning to Fig. 5, illustrated is a methodology 500 that facilitates
obtaining uplink delay budget feedback in a wireless communication environment, At
502, a Medium Access Control (MAC) header can be received from an access terminal,

The MAC header can be obtained from the access terminal as part of a current Transfer



[ 0066] At 506, a delay threshold that corresponds to the code can be
determ ned. The delay threshold can be a range that includes a | owest
del ay budget associated with a particular Radio Link Control (RLC)
servi ce daW® AMVWOEEDU) from a set of Radi o Li nk Cont r dICT§32649/033105
service data units (SDUs) retained in a_buffer of the access
termnal. The particular RLC SDU, for i Adt ance, can be a nost ur gent

RLC SDU (e. %] within a given radio bearer, not included in the
current Trardper A dke code cyriedby apartieg of reddAshsrdsr sanbredeiectade Fende

is carried ryed of MAC
header, theq%s(’atgr%g/e[{1 %?@gﬁgﬁﬁ gle éagrr%&l)? %eé\ééﬁdﬁﬁ?éﬁgagﬁaﬁe euﬁrfﬁ:d b&s 31‘0 bl

det ect ed valM&E tehdarhtaus, asleesafdhdicsgyediotslimbded in ﬂmeé\/bégémﬂeepdrd)e

mappi ng (e. grdo[gﬁéeéjef' ned, configured by radi o resource control

(RRO), ehi del ay threshol ds and codes (e.g., MAC header
reserved b| t[00&d)ues, At3P6, @aialalyeh@mlcbmetobohesﬁﬂsemﬁmmdhb&@hede&ymmed

threshold b pon - erve bi t

et uded i n Tl eRREHen g s et T der & fopyias delop i ges afwﬁted &b
radi o bear erpagian P Rads I @6&%1{!\]2@) R @SRt ME DB BRI s 8F REEH Link
del ay thresholds and codes; for instance, a mapping associating four
del ay t hr esHemis! Edeh spivigs datanaisn (VS ectained ra Tusisr oktbelaeeysdergiinal NAC
header reser ) ed
by RRC por v PRt RLESDI, Bt cehbE oot weend RIEESDERSE AN
identifier tdvedn radiobpaeer, oetandudmippéd cuoest Tparsfarcﬁlﬂcar r)adicoorbmgrt@an can
be recogni zed from.the MAC header,, and a ticu tween
ol ay. ¢ b esraPaE AT B eeecs praibbRFe Bl e b il RErLPe, S i
bearer can haaut helaﬂﬂﬁtﬁe Hﬂaﬁﬁ@ésﬁblﬁl’caﬁ beiddrdfead ok hiraskioh of dsed wpenof he

code carried. b n of the MAC header. At 50 t he acgces
t er ni nal carrh%é %aﬂ%mg@“ﬁﬁ FWH% areapPugi(pg Bdelineds con %@3 PR

part upon th@dle%s%ume h&&ﬁﬁl@t@c Scﬂ%i"%én%la‘}%eﬁféﬂistah@e@dek Ye.£TMAC

alternatively be based at Ieast in part upon radi o conditions,
traffic vol Umederdesspad ditealashect andr coniayed tp dstergimevhadelgyabsyhalébeged
thr OUQ.hDUt Lgn'hh ﬂ?er({oﬁé g{%tr%s rved)Ent t hZulclu‘ﬁ@d in[t%)@l?ﬁl(ll Pea\ﬂgll lPulP nt oa
appreci ated that, dance vv| or nore aspec escri
herein, inf eﬁueh@egus@amrbeaqhad@o beger i ivg apooieticd it aa'mlbécirvemlqpbuml ng

uplink del ay udget . f eedba in a wgtel ess conmunicat i on Vi r

2% used her e gtoy SREPEL ande B PSR ecF BNERE Pip Sl
to the proc aBfsiafidy @as oith Agespbalit 0fE of ihhﬁcfddb@ge Shasehetder tdvervay i em
envi ronnent , r..user froma_set of ervatl &ns as. 20 captured

via events 4 &891&05/ ’}pr{flérvena:%a”éﬁrf% pebradipdiveict. yF%nowmg

specific Coﬂhﬁ;,)é%arﬁfileaé:lbgi‘éﬁ! chQﬁne@ﬁi@nt@?e?%aﬂs%n@t@[)ﬁ@ﬁ%ﬂeﬁtté/ a partlcular radio
di stribution over stat es, for exa%h@ﬂe i nf erence can

probabi | i st i kearersan hegecaghized Sapha e@a@i@mwmtwapmr@theﬁmm on
over states gf t

Phfer onae. cabia BisSIRend35 BBl ARPIARE Bl thaif BB A e YRRk o
hi gher - | evel degipbert the flelgnheesbat b@a‘edeapenths cadfdiaO‘Hedd}ytthe p@tiahod thé 8tAahice
results in the,co tion of new, events. or tions from.a.s

Cboorved oveladSomahi s BRel i SR st Tl SR iR dredt a
are corr el atlegkt inpaed @58 tHealtRG tRdesHal D X3 it dling @RtadditeinBiRY oit derrRY ey Be
and data cone fromone or several event and data sources.

[ 0068] Accor diaigf #tdeasiin @1 HpPetadigrenditions Fatisyphuys dishaade atrses abRydity

can include Jrafing (Qibfs?g Qﬁ@ugﬁg&%{emr&@ OpLhdiing g an order of
RLC SDUs retained in a fer of an access termnal for transm ssion

over an upl il@R6%lo i denﬂﬁvf’ly bg appyseiatgd Hahtin Mcordsmig, willyongey neke dspesther
Il T ustrationg.an .l Enfn%fne ﬂﬁ&e&%@ DEJRAR rls%alﬁggErmgfalﬁk%gfo%ahi(}?%lugmk

optinized de a get ‘ranges fFor mappi N en codes a
t hr eshol ds pcmlayrlmdgﬁ ftrdbadrin amirelds$ tormmuapgiioa echetathanhads tseé herein, the
term to “infer” or “inference” refers generally to the process of reasoning about or

inferring states of the system, environment, and/or user from a set of observations as



exanpl e, an MVBE receiver, and can conprise a denodul ator 604 that
can denodul ate recei ved synbols and provide themto a processor 606
for channel estimation. Processor 606 can be a processor dedicated to
anal yzi ng WARHPHEIPON recei ved by receiver 602 and/ or JF&ETESAPHAZF105
information for transmi ssion by a transpgjtter 616, a processor that
controls one or nore conponents of accegi term nal 600, and/or a
processor that both analyzes information received by receiver 602,

gener at es i SESHHFAPIAGTERD AN Oratani BET9Ae Ap hercampdevied tidewifp 2 spesific
control s On%or?céxt%%&jo%%ﬁpéaﬁlﬁeﬁe?até’ﬁ Pﬁﬁoﬁﬁﬁ diGFPRRAl ovEO0ated, %%Qirﬁjggess

term nal 600 can additionally conprise mory 608 that 1S operatively
coupl ed to [Jheadssnre @O be arodabihstic-thanis she renplaatwntod a lpebebidifysdittiben

received 21 da nd a ot,ner sui.table information related to
o for onng e s SRS SHL ARG M RLTR bha, T RE S oddise.

608, for i nstfanweschafnesdnyleyedfol @aglosinghibher-lcad! godntd fom aasisdevaited
with determni and/or .indi cati .del ay budget jnformation.. Menory
608 can al san?/é?%ﬁf% é&ﬁ’[‘ﬁ_fﬁnﬁ%@(ﬁs"g‘g}%@ﬁFgWéF“‘H‘rPfJ&’ﬁWieHR’FS Wo%e%srf?f?re Re
cl ai med subjsecif oBBRE§Revifts HRWorSPréd chCshid ShBther HGREMS VA BbrrERE
can include a buffer (not shown) that can be substantially simlar to

buf f er 206 &t clppgiemporakpreniniys pusk whetlher Hee qvert aubdpta spopaeliern pne ogseveral
separate frQmTePLE% s combi nation thereof, and so forth, ...).
[007111t will be apperlg%?%%sed that the data store (e.g., nmenory 608)

descri bed hdd@i8h can Becailingéranvedanipid, enaxemprry nethode presdnédi dbevanemor vy,

i ncl ud th.vol atil d. r | atil C
1 et at i ot e R do B T G ) R P et e R
%gw y( EE gg'rv;/ b@HG\Of,aan@lgf amiabl fef) Msﬁmﬁ%b%ﬁhk 'tdiia]lcaljlltbfy Pyl agembl e
e rica erasahbl e , or ash nmenory.
Vol atil e rrer?ﬁf(ggﬁfarn ﬁyn%ﬁl)}&tféuﬁi &)‘lﬂ’rﬁrﬁgﬁ‘e%“‘%@?ﬁfﬁ?a‘( eniopde tikafedio ac%/s as
external Caghe ARy optimied WMy Bhddet Fanpls BE maPhiARDbRMen lchddstbhad hQny RAM
is available in nmany fornms such as synchronous M ( SRA

, dynam c
RAM ( DRAM) , teipsholdsproudiorRams- (ISBRAM sipmmimcbthelfa*hafqr%aoékgamwiéﬁ DR
Ranbll\?s RZnM ?%%%h);l i i%ggmam)ry oégﬁé!%h%ﬁ!{t%fgﬁgu ] ec b%ls—ys errei'sﬂcgsrr}t at%lélg ﬁ%ds

i s i nt ended nalecothemaesr inivthidhuictheifargnaes are tnede irogonjunet@ witld tharvgrious
other suitable types of, nmempry. [ 0072] Processor 606 can be

operati vel yegﬁﬂg%%aﬁt38w§r§gﬁlgéq %E{ﬁ‘c‘fajeefzih?]éeﬁporter 610 and/or a MAC
header generja#69 612. Figehayabiidgeition 6Par dceéss GHRAiRas0(1Ratsk1ed @tink ablay

simlar to delay budget reporter 208 of Fig. 2 and/or MAC header .
gener at or 6 PPIg feogRack b a PAKISSHIQYMENCAtIoR ST \AES R igHRInAl fUH cpmpHes 2

210 of Fi g. 1Zecivdl bOOMaeshRAA s?g?albfﬁ&rﬂ,qgﬁlﬁl%ﬁ%'g ﬁréccéiqghﬁ@ﬁrﬁXn&gg%@ﬁ), and

reporter 610, it is contenplated that delay budget reporter can
i ncl ude MAC Dseiamres typied actensthaaon (eBe fdgrsharap]Ees rdopoeenyerts 2@ )dhgreceived

determ ne a - Qf = .1 el ay:. ] g :

Furt her, deIS%&gaﬁlggd-é%lh%gE)lgerétog%{lgﬁ%%g nﬁpaée%%teééﬁ?ga%l&lﬂ%y%%g%g g§ orbeétfor

pl urality ofexeinplpamaVsI R EcSBivsamaat corgprise ablembda@ntef 604 thet dan demadid@s s

termnal 600. MAC header generator 612 can c Lgur e ortion of a

VAC hoader 5 iEisunes 5 DB B BB B Ryt 8% ke chbal SERHRE der ay

budget of tIRodesE 606 gaItie Arbeeiidddeditiicd tOShaNLifg inARaheattesivgeRer at or

612 can incorporate a two bit code, which can be carri edg&% t wo

reserved bi t8CCYRPE? FHETIMRRSTHERIBIOTMAHE TELERISEANIOB 5Y FdupBRCt & 0

del ay threshpbdssoiablbri®lstnt 8P88reonfhehds AULERE Rrminal 600, and/or a
processor that both analyzes information received by receiver 602, generates
information for transmission by transmitter 616, and controls one or more components
of access terminal 600.

[0070] Access terminal 600 can additionally comprise memory 608 that is

operatively coupled to processor 606 and that can store data to be transmitted, received



22 that includes the head-of-line delay budget of the nobst urgent RLC
SDU. According to an illustration, delay budget reporter 610 can
convey the delay budget information for a nost urgent RLC SDU that is
not i ncl ud¥® 208/18018%rrent Transfer Bl ock. Al though not RHNG009{0831D%
contenpl ated that access term nal 600 can include an RRC that can be
substantially simlar to RRC 302 of Fig?l3. Mreover, a mapping of
four delay thresholds to Qodesmé)e.g:, val ues for reserved bits of the
MAC header, data, yndeany offsr swisblegifioauatiop relaten tptfopaing thrivasiopeeations afdor
exanpl e. ACGHSS; kgl j r ' r 614
and a transm ttlg&§%€%&?‘hh§t§e%? r]g]%@%n}%gsdgij%? E{Stag?%géd g&%g?oct%?%& ng]" Qase
station. Al tahgouigimcksgicetetivils ddeimging epdoritdicdtingrictap dugred odsrsmtios06,

B S W e ol o
nunber of prsobjesseatier ismot soSlivaidd) (e.of, QEcESd tkirfinal K00 Sadihciuldt Bstffatithen of
a system 700, t hat . enpl oys upl i del ay budg f eedback .in W rel ess
comuni cat i &howé&mt&ﬁﬁﬁﬁfubsg%f@@rﬂ%@_‘f%g#g?rﬁééeF lgb%\s*?éCh_sliLﬁ%F & bro2
(e.g., accesgcHhRidnit memor;) 608, géﬁaﬁtéf?&ﬁ&ﬂéﬁfor;é@,ﬁr&%bﬁl% HE&SoS bl (S)
fromone or nore access term nals 704 through a plurality of receive
ant ennas 70dottnd)-a transnmitter 724 that transnits to the one or nore
access term 704 . . \ 7 he 10.can
recei ve inf Jra@rr-{al ion f?tg;rﬁﬂ;ﬁgggﬁ séelggﬁlﬁ{é%l{nhgg%ggggﬁd& ,ﬁge op r%g%si fg%ypfgd
associ at ed wictdm eanderstter vatatite MdiBotyhahodeiidkinanesy, pemeiinaddle both

i nfornati on. nodul at e nbol s e analyzed by a.,processor 714 that
can be st o aRER b el B BRR i Sy Ar Bt S BB P RO BRER RR e 1R
6, and whi chndrBorgoupinelidé &ad oy HMYory IROM)Alro S @hRBlcdadM (PRODS,
transmtted to or_received from aéEcess termna 04 and/ or _an

| (s) 704
ot her sui t alt €MD PREAERANGRAMETONE P%esffrm%erﬂﬁéle\?mw@E%%@@n@
and funct i o RlermbRY. tVo1HEE Blehory EAGRIRR raddehn A& edsUhdRy (I@Rk)‘/ﬁ! Bhick O a
del ay budget feedback eval uator 718 that analyzes recei ved MAC
headers to rags@gakigmalrachgmpuaiye Byredaaiedustiabeibeckot hoititane BEM is

termnal (s) r i L 06| |.&1
720 t hat canaza btl)é(\:{gtnga%\égé?nns %ﬂ(?g%szsgfﬁéﬂég%tu%% Mr%g%gﬁg@a ?/(g' as)’a
function of syhchraehalpRFd DR AM)aded o dedbacEOR ARNDIOR SORAMNethasced
recei ved MA It 1S.10..b pRArLegi t hat ..del bu t

f eedback evgl Iﬂﬁ?@f@?@@% gﬁlécq’élﬂ% P?’fﬁ\ﬂ ﬁ%@g&)ﬁq%ﬁref%ﬁ%%qlﬁg&%dget

f eedback evabraa. 21z @émdﬁiﬁgos 31 B GhIsIEct SEIReA dn@rmefZfYs eAiftehed to
substantially simlar tqo schedul er 214 of Fi 2. Moreover, although

not shown, iCMPESSIHTENHIcHEdEMtHde: tbﬁ%éﬂ%wqthﬁ SYFPISCPES o Q198Y -an
RRC, which qggrhe SubstBisbRbdeycat bBbh@htife®y @ﬁg}leé%la BlabiligeepdRP 810
station 702 can further include a rodul ator 722. Modulator 722 can

mul tipl ex a andare MAE headgnesrcsdiron2 belay brdges raporter6 1§ 24n bhwubsigitially
antennas 708 ] 704 | r |

af orenent i oﬁsggﬂ%g(g g‘??‘%ﬁ%ﬁmeﬁﬁe% ggggﬂgﬁép?%ldé% “géeglee?‘%g ggné%%érﬁlgq I}B?n
t he processaubstddially siniilar todVIBE lepiarecnatted? t0hdFig el aythbuglgdbwhesbdag k

eval uator 718, scheduler 720, and/o dul ator 722 can.b art of
processor Yfﬁp%?tegmﬁh iy étﬁ?@ﬁ&%é% ] W&%e%%ﬁﬁsh?t C{%’@%&‘?’F‘?"é@c’ger
shows an examplcen Wchudk 865C GOHAtIRINeAldr @12 SPSlag BudR0repdit@ 60 &l &S&mine a
comuni cati gn system 800 depicts one base station 810 and one access

term nal 850°rGPH-ERKeI T bRt aynosHigey &L.C PPU; Furtberpiclayddactivenoster
that systemd@Qagadeds Ba:aygg%@%rfsr 1 PRALANSE R3aR1SRIBE SO sAAM Y 1o BT ©

t han one access term nal’ erei n addi ti onall base stations and/or

access t er nitrpabisrredfiobacenspisramel G0N WIAC hichdgr generagdrffld cameonfigorma
exanpl e bas - at | an < e 1.hed hel ¢ I n
addition, i tep O?tg 65% [)Lgﬁ §815?‘5ebg it(g}%gﬁafﬁg(?&cggggggpg ? cii? 7 g)ntﬁg &!@%aogc}?lg rdga cess
term nal 85Mudget of thelnyst tilgentRIE SBE]. (Her gstands, BJAG hddeagre@tat @) 2 eand/ or
incorporate a two bit code, which can be carried by two reserved bits, into the MAC

header. The code can correspond to a delay threshold, which is a range of delay budgets



usi ng orthogonal frequency division nultiplexing (OFDM techniques.
Additionally or alternatively, the pilot synbols can be frequency
division nultiplexed (FDM, tinme division nultiplexed (TDM, or code
di vi si on nWPt2D918%8¢8l (CDM). The pilot data is typical | YWCI/FS60UI3HEE a
pattern that is processed in a known manner and can be used at access
terminal 850 to estinmate channel respon3®. The nultiplexed pilot and
coded data for each data stream can be nodul ated (e.g., synbol

mapped) bas élept oreludepthe theahpalinerdstyl batlge of the maspurgentRLC BPHargcording to
hase-shi ft i (B I I - shi i )
e T 8 TR AR BESR N bl e -

(M QAV), et angst sebm@IgdSDUrthitiahotdathaled in 2 amdno Tansfer Beckodlthaish aot
synbol s. The data rate, coding, and nodulatjon for eac ta stream
oan be: det oRiPREd: ByoTiHEE Rt AR ASESCPRONHoR0 6 BT FearOp Bt i aor
830. [0077] Fhsstanpidy sitriilertoRROOBof [E. 1 Modatad, ShhganBotair Ry
provided to a TX M I\/D{grocessor 820, which can further process the

nodul ati on <Bistwlds te godgs (e.g.oyahegshipyresersed ithey (he baS dstdeg20) ¢4

provi des NT Al d t 4 111 .8r, gﬁ@]
822a thr ougﬁ: 8 tlsél?ygﬁggrl o} se]reg lﬁm’n?g%%ﬁM%/%@%ﬁ%égﬁog% o
appl i es bearsboprisasg nveiugters 1¢ end b gramsynitter] 64 6 diat trivesmdiatdatassigredarsicamd t o
t he ant enna

L o cran tabOMAMY Anbildh GYIRA o bBinb SR FARTE ibeSearkBOIPLERC,

recei ves rocesse respecti
provi de one apprenipicd tlamdtlegbsiggnapster @@l MACtHeeder garegitdd dd2anfler g.

anplifies, filters, .and converts) t anal og signals to, provide a
modul ated s ir@ﬁf‘%efatwl? b1 BERBT ot eier 885 Gt Ty ERORRIS ERasRen)
Further, NT [pwayl at ed Fid. gR@4sSililigtRmbE bRNSHIhT BI0ShA 237 1dyR LeMahd B2 Afudgée
transmtted from NT antennas 824a t hrough 824t FES§§CtlveJy.

[0079] At ac deasbagkdp #i iEAlesg SEMMPEAtON LREHRITIICEE PSRl MACTaTigera asar e
ived b ; - i { gnal
received by s%gﬁzwégk%%isagg%g goﬁlhr..o}lgiah SR2Livanf olh rERRRL Mg&l?k%{)}g)one

fromeach ante vided to a respective recelv
854a t hr ougler 8®de accEmdtrmmmrde? OdghroBEl a plundity diomsei{eandenpas 706 @rdsy

O R N e e T T P

sanpl es to paewhd?isa RxetiasHorah rgeive ed@imaedi fisyrbadivesdnteaam 706084 An

RX data proges s alets adociated Win % demodiGtoP Y P BS uembaulbiss resived Sibrmation.
Demodulated symbols are analyzed by a processor 714 that can be similar to the
processor described above with regard to Fig. 6, and which is coupled to a memory 716
that stores data to be transmitted to or received from access terminal(s) 704 and/or any
other suitable information related to performing the various actions and functions set
forth herein. Processor 714 is further coupled to a delay budget feedback evaluator 718
that analyzes received MAC headers to recognize delay budget related feedback from
access terminal(s) 704. Moreover, base station 702 can include a scheduler 720 that can
allocate uplink resources to access terminal(s) 704 as a function of the delay budget
related feedback identified from the received MAC headers. It is to be appreciated that
delay budget feedback evaluator 718 can be substantially similar to delay budget
feedback evaluator 212 of Fig. 2 and/or scheduler 720 can be substantially similar to
scheduler 214 of Fig. 2. Moreover, although not shown, it is contemplated that base
station 702 can include an RRC, which can be substantially similar to RRC 304 of Fig.
3. Base station 702 can further include a modulator 722. Modulator 722 can multiplex

a frame for transmission by a transmitter 724 through antecnnas 708 to access terminal(s)



synbol streans from NR receivers 854 based on a particul ar receiver
processi ng techni que to provide NT "detected" synmbol streans. RX data
processor 860 can denodul ate, deinterl eave, and decode each detected
synbol st r¥Q@Pe0&kover the traffic data for the data B{TERPROTHES
processi ng by RX data processor 860 is conplenentary to that
performed by TX M MO processor 820 and X data processor 814 at base
station 810. [0Q081] A processor 870 can peri odi cal l ﬁ det erm ne which
avai | abl e t dOAAbRGEIAaRGS Wilh the 2’@@@6@9%&&@@@*@%%. oyghdepisted as being

processor 870, 6a0 b UhALEsG ”/1%}’#[&81;!35 RSP g%gage]?%g{gétifé&béck

matri x index portion and a rank value portion. reverse |ink
nmessage can evalpppr 38, vaedwdes/20ypeldorefodulta 788 tinoe paeigdipdicagsot Plet or a
conmuni cat i Qn lbi n(l;f and/ or hte recgi ved data stream The reverse |ink
nmessage canl%@’ﬁ?od%%?gﬁnﬂéoé; ata processor 838, which al so

recei ves trgbh14 dat arig®8 showsiarbsamfe wiadlas sbmaanatonaystamda@daThour ce
836, nodul ated by a nodul ator 88Q, conditioned b% t% nsgitters 854a
t hr ough 854rVITelgsy CPPRHRISHHPSYSERAR0 dpipts gBe ass piation BHRNA0pRRSF®R base

station 810, tehligal ¥86 Hlrakiethrokang! FoleAn ARAESS abREMBRhaBIKeAT B0 can
recei ved by antennas 824, conditioned by receivers 822, dénodul ated

by a denpdulibglade Bag thagnge brsceasion dndigr moRhaamg apjestiensiael, ghgeino
extract the i k. ' i .

Furt hor ,  pr QO Sy i oE BRAG Lo PREME S, YRR BRT M BRle
det er m ne whimhexpngdodisa gtatiait 8 10antaceesetefromaldsalesaribedbelowe In addition, it

Egﬁ{n; 8{ ,m gg d\?l\go: ga{pgfec%%ﬁglgd]é Eggs%%?a%i%g $T0 gr?dgor%@gesss t7<e(1-)m1l1:1?11n$5%i can %Itnplgj?r i
systems (Figs. -3, 6-7, and 9-10) and/or methods (Figs. 4-5) described herein to
facilitate wireless communication there between,

[0075] At base station 810, traffic data for a number of data streams is provided
from a data source 812 to a transmit (TX) data processor §14. According to an
example, each data stream can be transmitted over a respective antenna. TX data
processor 814 formats, codes, and interleaves the traffic data stream based on a
particular coding scheme selected for that data stream to provide coded data.

[0076] The coded data for each data stream can be multiplexed with pilot data
using orthogonal frequency division multiplexing (OFDM) techniques. Additionally or
alternatively, the pilot symbols can be frequency division muitiplexed (FDM), time
division multiplexed (TDM), or code division multiplexed (CDM). The pilot data is
typically a known data pattern that is processed in a known manner and can be used at
access terminal 850 to estimate channel response. The multiplexed pilot and coded data
for each data stream can be modulated (e.g., symbol mapped) based on a particular
modulation scheme (e.g., binary phase-shift keying (BPSK), quadrature phase-shift
keying (QPSK), M-phase-shift keying (M-PSK), M-quadrature amplitade modulation
(M-QAM), efc.) selected for that data stream to provide modulation symbols. The data
rate, coding, and modulation for each data stream can be determined by instructions
performed or provided by processor 830.

[0077] The modulation symbols for the data streams can be provided to a TX
MIMO processor 8§20, which can further process the modulation symbols (e.g., for
OFDM). TX MIMO processor 820 then provides Nr modulation symbol streams to N7



etc.) operation at base station 810 and access term nal 850,
respectively. Respective processors 830 and 870 can be associ at ed
with nmenory 832 and 872 that store program codes and data. Processors
830 and 8MYOCHN/18418% perfoi m conputations to derive frd&TEREYPI4RYOS

i mpul se response estimtes for the uplipk and downlink, respectively.
[0085] I n an aspect, |ogical channels aré&iclassified into Contr ol
Channel s and Traffic Channel s. glcal Control Channel s can_ include a
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by UEs having a ARC connection. In an aspect, the Lo Tra
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(DL- SDCH) and a Pagin Channe (PCH). The PCH can support UE power
saving (e.g. [ﬂﬂﬂﬁ scont Adbt datReEspIsPOTD (BRIYCer) enepeasss Be Yaigicewded by
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Br oadband Pi | ot Chanpel (BPICH). %0088 ]It is_to be understood that
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sof tvare, T ifMahaberBF dith SAGER frof Qﬂﬁﬁg&lﬁ@e 6, ABYulSed By BalddfRtor 880,
thereof. For a hardware inplenmentation, cip;rocesm ng units can be

i npl ement ed wathﬁpnﬁddnfetr@ﬁmmwe%épﬁlrwﬁlt&%h anpbelsitéed bacletorhapegation 810.

circuits (ASy di gi o+ P, gég;s 1,
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840, and processed by a RX data processor 842 to extract the reverse link message

transmitted by access terminal 850. Further, processor 830 can process the extracted



[ 0089] When t he enbodi nents are inplenented in software, firmare,

m ddl eware or m crocode, program code or code segnents, they can be
stored in a machi ne-readabl e nedi um such as a storage conponent.
code segmeW0 84¥0iSHresent a procedure, a function, a s‘lﬂ?ﬂﬁ%@(}”@ﬁ%mﬁ
program a routine, a subroutine, a nndz a softmare package, a
cl ass, or any conbination of instructio 3, data structures, or
program statenents. A code segnent can be coupled to another code
segnent or ANHEIEGIRAFCENRCHIEN BiEcoiBE MAGIxdAHsOr feeEining e beamforming
|nfornat|onﬁwgg&§ argunments, paraneters, or nmenory contents.

I nformation, argunents, paraneters, data, etc. can be passed,
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based upon & PRIk REL e eb S, Wieghok dsindedpGRde1irddnal channel
Addi tionally, system 900 can i nclude a nenory 912 that retains
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(REQCH), a Uplink Shared Data Channel (UL-SDCH) and a plurality of PHY channels.



28 carried by a subset of bits of the MAC header 1006. Moreover,

| ogi cal grouping 1002 can include an electrical conmponent for

deci phering a delay threshold that corresponds to the code 1008. The
del ay thrégﬁ6W8P°? ¢ instance, can relate to a head- of -BGTE2908{033105
budget of a Radio Link Control (RLC) se gice data unit (SDU) retained
in a buffer of the access termnal. Addftionally, |ogical grouping
1002 can optionally include an electrical conmponent for scheduling

the access t&8final f ke BPNicARIDEl£AR HickYF 8cted DI ghapeals W g chapeels.
del ay t hreshgl gkl theASDPHYOGRhANs caf YRUED E0ARoR N0t @EJnHQE(CPI@P?JgDr y

1012 that retains’instructions for executing functions associ ate€
wi th el ect r iSvathrewmpon &irsnel (R4F]); Coosron1B0go! Grrdnd (CCCHMShaedPbwn as

bei ng externa| r R IR r C&hat e or

Wi t hi n nenorAss n ae e ica
exanpl es of _one re ' s. It is, of cqurse, B si bl e
to describe S@%F‘@J a&%?%&ﬁ?‘%ﬁ%’ %éwr gP“‘E@r@Hﬂ%ﬁl@ gﬁH%%‘lgmg
net hodol ogi aditQér LRGSR D] aliR& Uk ilicatdr € haf aNErt)i BY&ehy of further
enbodi nents, but one of ordinary skill in the art may recogni ze that

many f ur t herlle§AT e W BHehapelatandnslades PoysicrReedpm SppsettChamels are
possi bl e. A?Pﬁﬁ;@ﬁ?%ﬁ’aun@l@uaﬁ%ﬁ%ﬂ&?ﬁ%%&%@@ﬁi @J@oﬁﬁﬁ%ﬁ%@Cﬁ%e\

enbrace all ‘such alterations, ) Ications and’variations that fa

W t hi n t he $pCKIGHaAdteseppdsefindipmorpipenddd SETRY; SbaredBequesrGloanegl t o
the extent t . "1, udes”. .8 US I Roeither the, deta

tocor 1 pet on GREQERS, PERRLL ShHEEBan CheiRF i BBCHICd ABREb A Ffte |
manner si m |Ghantead (BPIE€H)er m "conpri sing” as "conprising” is

interpreted enpl gyed .as transi fiona rd in a claim 9
a1 A W0 PafPir it fert ol BebR Smhed Gt R L Tt ayeke
f eedback i n igpliichice $5hL4 @RI NoBdateO NrrRiMt [ RIITRWare, BRFBEIIS] R dhy

determ ning a | owest del ay budget fpon1a plurality of,Radip Li nk
Cont rol ( RLCpmbatpredegat &oydibegiwaspopjementation, the processing units can be

implemented within one or more application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FPGAS), processors, controllers,
micro-controllers, microprocessors, other electronic units designed to perform the
functions described herein, or a combination thereof.

[6089] When the embodiments are implemented in software, firmware,
middleware or microcode, program code or code segments, they can be stored in a
machine-readable medium, such as a storage component. A code segment can represent
a procedure, a function, a subprogram, a program, a routine, a subroutine, 2 module, a
software package, a class, or any combination of instructions, data structures, or
program statements. A code segment can be coupled to another code segment or a
hardware circuit by passing and/or receiving information, data, arguments, parameters,
or memory contents. Information, arguments, parameters, data, etc. can be passed,
forwarded, or transmitted using any suitable means including memory sharing, message
passing, token passing, network transmission, efc.

[0090] For a software implementation, the techniques described herein can be
implemented with modules (e.g., procedures, functions, and so on) that perform the

functions described herein. The software codes can be stored in memory units and



configuring a portion of a Medium Access Control (MAC) header to

I nclude at | east one code corresponding to a delay threshold for the
| onest del ay budget; sel ecting one or nore of the at |east one
code for iWOIZA¥EHY n t he MAC header based upon a mappi g HRPREEHOS
del ay threshol ds and codes; and transm &il ng the MAC header to a base
station. 2. The nethod of claim1, wheréin the | owest del ay budget
Is a head-of-1ine delay budget that corresponds to an RLC SDU to be
transmitt ed SKEFERd By BPRepIEs: pihigragmpary upif can s implggnented withipthgpraseworner

claim 1, confiegisl ioWe bR i WitcPEast h%aﬁ/@&%ﬁﬁiﬁ?aﬁ?@\l\g‘. BEHILAR e

| east one code fiwther conprises setting values o reserved bits
in the MAC Ipeemgsnor vie veoosayeanhes idéhewyn intheshol d associated with an

RLC SDU to ansm tt. I, ..t hi n o) r __The nethod
oF ol o, 100 0o iRkt 1™ ekt RERIEIo0 mdtene S IRA A
| east one cakdhybudgdnedatediepdhasie o skedst stagonvialaueiselak communiesiemved bits

in the MAC header according to r i ni ng. del. budget of.an RLC SDU
Lhat Ts mot e Lo < Bk e Rl o BRaprRlh SO Zmidl od Tope
claim 1, whepbgicBiaRaehut EAHNOOMERE§rcseSc@sSBluahe tundtibhhl BlotRS REGhicHLbe

mappi ng between del ay thresholds and codes. 6. The nmethod of claim
1, wherei n tiRectiRaH bidels that waiepeng fmetonsymplsgicated by 8 (FQCesseb Ko itware(GrRC)

P r o DS 580 i (s O RO RAI r

conpri si ng: electrical components that can act in conjunction. For instance, logical grouping 902
can include an electrical component for identifying a Radio Link Control (RLC) service
data unit (SDU) with a lowest delay budget from a set of RLC SDUs retained in a buffer
awaiting uplink transmission 904. Moreover, logical grouping 902 can include an
electrical component for configuring a portion of a Medium Access Control (MAC)
header to include a code corresponding to a delay threshold associated with the lowest
delay budget 906. Further, logical grouping 902 can include an electrical component for
sending the MAC header to a base station 908. Logical grouping 902 can also
optionally include an electrical component for selecting the code for inclusion in the
MAC header based upon a mapping between delay thresholds and codes 910.
Additionally, system 900 can include a memory 912 that retains instructions for
executing functions associated with electrical components 904, 906, 908, and 910.
While shown as being external to memory 912, it is to be understood that one or more
of electrical components 904, 906, 908, and 910 can exist within memory 912,
[0092] With reference to Fig. 10, illustrated is a system 1000 that enables
obtaining delay budget related feedback from an access terminal in a wireless
communication environment. For example, system 1000 can reside at least partially
within a base station. It is to be appreciated that system 1000 is represented as
including functional blocks, which can be functional blocks that represent functions
implemented by a processor, software, or combination thereof (e.g., firmware). System
1000 includcs a logical grouping 1002 of electrical components that can act in
conjunction. For instance, logical grouping 1002 can include an electrical component
for receiving a Medium Access Control (MAC) header from an access terminal 1004.

Further, logical grouping 1002 can include an electrical component for detecting a code



incorporating a |ogical channel identifier that is one-to-one mapped
to a particular radio bearer in the MAC header; and utilizing a
parti cul ar miE(Pi n((); bet ween del ay threshol ds and codes corresg)ondi nsg
to the par¥PelPP4P%5%di o bearer to select the one or norf&TFS2PRE@3HP

| east one code for inclusion in the I\/AC2 eader. 8. A wreless

conmmuni cati ons apparatus, conpri sing: a nenory that retains
instructions related to identi fyi(]\%@;ahel owest del ay budget from a

plural ity ofIR&dLH 2isHhkt Lo Pt ader y90% Mereaveinpsisal ggmping 1002
setting a pehf iRhdOhn BleMBidhIUBMAGESRE for @d?%l{leﬁ#%ﬁ%@ ltﬂf‘@s‘ﬁg@rthatt(éoﬁrébﬁb%e

at |east one code corresponding to a del reshol d for the | owest
del ay budgetto thelvods1H0§. dihe delay Haesdoldf for nstaaee, Fanarstateona headtef-hey delay
i nclusion i (0] I.F _del

thr esnol ds. SHTE Sh g TR CORRE RiE AR RS PE) MRl B Bhter ot
and a tipr eces samjnat odpdiechdly, bpiealponring 002rhn gpticadllt Bckleaut e
the instructions retained.n the.nepory. 9. The. wireless . .
Commun; cat | GHELERREPRPIG Gt Seha T e s Rl domiBh FRmissinos
retains instfstgiohentheldelatigekhbR 1901 Adgitisad yes s 1000 chieBRnMed niintosy
in the MAC header to_caonvey the delay. threshold associated with an
RLC SDU to H&'? Hahwstainsiadriciionstiongxenitiedincaangispresie with gloctrigte
wirel ess Coa'EHi ngn beatd 908, RPBAFOAL UsidA0 16! HL ShoWNRRRING cllithaR FHf &%{%{

further ret instructions related to establishing values o
reserved bi tI®12.nt is febdvinderstond dhat gecordomg! elocttical pmpenants 1064.a006.UAG 8t

of an RLC S%Hd%?écén%x[é%vidﬁ%'le%‘%ggbi‘z.a current Transfer Block. 11.

The wirel ess comruni cati ons apparatus of claim8, wherein the mappi ng
i s configurgdodsy radi &Vieeboureeedsonbadabo(RROnd@examplds of deat ford 0
associ ate four gel a gh.re ol ds each wth.a r.gs ective .oqﬁq of f.our

codes. 12. “FIHQIRIL dLls ¥ SRMSHINELRISERY 1A ApRsrat uErotenesixitly @mbipation; n
t he menory f&%bﬁﬁéneh@@hﬁ&oﬂ@lﬁgfeyF&ripﬁfp‘ésés@faés%ﬂ%ﬁllg thGOERBftainkdg a

| ogi cal channel 1dentifier that is one-to-one i
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 the spirit and scope of the appended claims. Furthermore, to
the extent that the term “includes™ is used in either 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.



mapped to a particular radio bearer in the MAC header, and enpl oyi ng
a particul ar mappi ng between del ay threshol ds and codes correspondi ng
to the particular radio bearer to chooseqthe one or nore of the at

| east one code for inclusion in the MAC header. 13. A wireless
comuni cati ons apparatus that enables signaling delay budget rel ated
f eedback tocmilgse station in a wireless conmuni cati on environnent,
conpri si ng: means for identifying a Radio Link Control (RLC
service data unit (SDU) with a | owest delay budget froma set of RLC

For confi guri ng ' Bere ot oY e tal ok b ARy R3O redpacin TP Jess

i ncl ude a catencdcatespondomgentpcaneimy t hreshol d associated with the
| owest del ay budget ; rrgans for selecti nﬁ] t he code faor inclusion

in the MAC headefe'BunAS ajowesh dakay brdest Siome ahradldy af Redieddnp Caatral{&LC)

codes; and ggg@g@dgtg{lm%;@gjm. the MAC header to a base station. 14.
The wirel ess comuni catl ons apparatus of claim 13, wherein the

portion of the MaGfigeader pogidvel a Rednwedcbes Contrbb(MAIRY hebdeelte sisclude at
communi cations apparatus of claiml14, rein the two served bits
convey ¢ he Gt 9t Prilasimepnaisde ety oot e Bt ke

| owest del ay budg@lctiwhiohd of shok® oPehetdt 3aMbitd Eslicl fof ﬁiclﬁé'}cﬁﬂhr’[h@Mﬁ@l&ader

bearer. 16. The wireless conmuni cation apparatus of claim 14,
wher ei n t hebasgbupasemapping betsveendeley thrbsholilslaag codeseattbl d associ at ed

with the RLC SDU with_ the | el ay ,budgef. excluded froma current
Transfer B ock%ﬁ@%é?‘% ﬁﬁ@%a%S%ﬁ%ﬁRﬁs%%ﬁfl%s apparatus of claim
13, wherein the mapping is configured by radio resource control (RRC

per radio bearer to associate four delay thresholds each with a
respective dne ofhg mgthod gdelpim 1, wherein the lowest delay budget is a head-of-line delay

budget that corresponds to an RLC SDU to be transmitted first from the plurality of
RLC SDUs.

3. The method of claim 1, configuring the portion of the MAC header to include at
least one code further comprises setting values of two reserved bits in the MAC header
to convey the delay threshold associated with an RLC SDU to be transmitted first within

a radio bearer.

4. The method of claim 1, configuring the portion of the MAC header to include at
least one code further comprises setting values of two reserved bits in the MAC header
according to a remaining delay budget of an RLC SDU that is not included in a current

Transfer Block.

5. The method of claim 1, wherein each radio bearer is associated with a respective

mapping between delay thresholds and codes.

6. The method of claim 1, wherein the mapping is configured by radio resource
control (RRC) per radio bearer to associate four delay thresholds each with a respective

one of four codes.



32 18. A conputer-readabl e nmedi um conprising a conputer program
wherein the conputer program causes a conputer to performthe

foll ow ng steps: identifying a Radiho Link Control (RLC) service
data unit (SDU) with a | owest del ay budget froma set of RLC SDUs
retained in a buffer awaiting uplink transm ssion; setting

val ues of tmo resgMeHodbLE Saine] fuelRet dompaisMpdi um Access Control (MAC)
header to convey a delay threshold associated with the | owest del ay

budget ; sPeUPPIRENE He 19giraleshagnel identifier thafeisy ene-fsi-one agapped to a
function of @g J j i,0.resource control (RRC) per
radi o bear é)ra?tlan Qé@%&?ﬁg&ﬁ%%%@%%gra%flo a base station. 19. The

conput er - r eadablhweilizeg) apartéul el mappidghetwhet édlay thhahvidk ued c@fes thedpdRding
reserved bits_included in the MAC header convey the delay threshold

associ at ed i ik PRAEURE cadip Psarer Ho sgiect Bikedte gefgye Blidiet! lmstcons eodegfor
be transm tiﬁ@lﬁsigf-ﬁrﬁthe%}&@il%a@ﬁrr adi o bearer. 20. The
I [ c

conput er -readabl e nmedi um o aim 18, wherein the values of the two
reserved bits included in the MAC header convey the delay threshold

associated with fthe RLC SDU with the | owest del ay budget excluded
froma current Tr3AEtE? C‘E%PB’&IRI.%“‘?‘?.&PPW&H‘S\AW‘%HIB%%%‘cormuni cati ons

system an apparaidmoP EH%E ir&thiR® insRulfi M-S ERd fboi@feﬁt%fn%gc} %)onLeistn ﬂelay budget

determ ne a | owest delay budget froma plurality of "Ra
Cont r ol (RLf(gmseephjr@l'éydgt Radigiltigk (&BDs) (RLC) service data units (SDUs), setting a

portion of a Medium Access Control (MAC) header to include at least one code
corresponding to a delay threshold for the lowest delay budget, choosing one or more of
the at least one code for inclusion in the MAC header based upon a mapping between
delay thresholds and codes, and sending the MAC header to a base station; and

a processor, coupled to the memory, configured to execute the instructions

retained in the memory.

5. The wireless communications apparatus of claim 8, wherein the memory further
retains instructions related to setting values of two reserved bits in the MAC header to
convey the delay threshold associated with an RLC SDU to be transmitted first within a

radio bearer.

10. The wireless communications apparatus of claim 8, wherein the memory further
retains instructions related to establishing values of two reserved bits in the MAC
header according to a remaining delay budget of an RLC SDU that is not included in a

current Transfer Block.

11 The wireless communications apparatus of claim 8, wherein the mapping is
configured by radio resource control (RRC) per radio bearer to associate four delay

thresholds each with a respective one of four codes.

12. The wireless communications apparatus of claim 8, wherein the memory further

retains instructions related to incorporating a logical channel identifier that is one-to-one



configure a portion of a Medium Access Control (MAC) header to

i nclude at | east one code corresponding to a delay threshold for the
| onest del ay budget; sel ect one oryjnmore of the at |east one
code for inclusion in the MAC header based upon a mappi ng between
del ay threshol ds and codes; and transmt the MAC header to a base

station. 2@appdnetHeetichiat rdde ibehlen i shed AT NcAderURhd RiipHSHRY a BfaSar
feedback in a wireless communi cati on environnent, conprising:

recei ving ampRRIng heresasdelon Mredioldsvag) codadentrespanding tadeeparticular radio
termnal; dgéa?ecf‘ttb r&o@secfglggogl%ﬁ;"rﬁlgﬁoﬁth% & %étslt e %det d)% '?@%iﬁlﬁ%@j glraééMAC

33 determning a d res that “correéspon
t he del ay tlwadshol d being a range that includes a | owest del ay budget
associated with a particular Radio Link Control (RLC) service data

unit (SDU) froma set of RLC SDUs retained in a buffer of the access

term nal ; ang ir &gl At r fon- upl
transm ssi o{lgjbas%&’v lgt Peast Lililln aggﬁﬂ)ﬁg%ﬁﬁtt %eggﬂgéy&“ rl I(Ialgﬁig ag I'Bud%g 'related
The net hod fsédimkhioa B&e swienén a witekse cdamugicaderr eredtohmenhyoompsenyed
bits of the MAC head

... 24. . The_net hod of cl aj 3, wherein values |
of the two r eser‘i‘?@ﬂlsﬁf"f geﬁtﬁfyfq'gea Mn%oHé’gﬂgp?fé%lrf_\‘f%tsﬁ’é“@é{%“mh@%%bw&h
associ at ed Mdwest RElapBbbGUrGH F& BRY.C WDGHrdtSin&K il HIRFef LOPRe uplink
current Transfer Bl ock.

transmission;

means for configuring a portion of a Medium Access Control (MAC) header to
include a code corresponding to a delay threshold associated with the lowest delay
budget;

means for selecting the code for inclusion in the MAC header based upon a
mapping between delay thresholds and codes; and

means for sending the MAC header to a base station.

14.  The wireless communications apparatus of claim 13, wherein the portion of the

MAC header is two reserved bits.

15, The wireless communications apparatus of claim 14, wherein the two reserved
bits convey the delay threshold associated with the RLC SDU with the lowest delay

budget which is to be transmitted first within a radio bearer.

16. The wireless communication apparatus of claim 14, wherein the two reserved
bits convey the delay threshold associated with the RLC SDU with the lowest delay

budget excluded from a current Transfer Block.

17.  The wireless communications apparatus of claim 13, wherein the mapping is
configured by radio resource control (RRC) per radio bearer to associate four delay

thresholds each with a respective one of four codes.



25. The nethod of claim 22, further conprising determ ning the del ay
threshol d that corresponds to the code by enploying a mappi ng between
del ay thresholds and codes. 26. The netshod of claim 25, wherein the
mappi ng is associated with a particular radio bearer and is
configured by radio resource control (RRC). 27. A wireless

comuni cat i S apPesndiuic-reSIBRY nfdfiGh comprising ARGRIpYiter NAbaafl alitgein the
instructions related to detecting a code carried by a portion of a

Medi um Acce@énmmrwa@m@%ﬁéaa@mqr scegrinse the Sroaringserss term nal ,

identifying a dej re
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and scheduling the access termnal for uplink transm ssion based
| east in part upGHERIFSOAWE FSeRe Pis m&i’rﬂie‘i in a Megligp drsgssdrontrol (MAC)

coupled to {@eTETRAYey aC&HZ‘Jg’ tﬂ%sﬁ&d%@so%ﬁ?é&%ﬁh fa8ohBR UEMG LA

retained in the nenory. he wi rel ess comuni cati on” app ratus of
cl ai m 27, wher ei seldching (Ibdevaihszs celr theetivbyretanoedr baerased fondtonobf tahenapPiGg
header. 34

9. The rel ess conmmy ion aratus of claim 28,
wher ei n val PEYEHFE tWémfil%eSPBE‘:&c\?}éﬁo E:R@é‘ﬁr{fﬁ Eh@der convey the
del ay threshol d gsaReitRd R Whidiet e BlsEs@ibh. Which is excluded froma
current Transfer Block. 30. The w rel ess comuni cati ons apparatus of

claim 27, wherel n a mapping confi gured by radi o resource contr ol

(RRC) per arer .S enn tlfy del t hr eshal

Lhat corr esfandst gl Bty Fedifin; oMains s, ke s galees B dhe two
appar at us tfRadrvenBsid eRIviRE ah rﬂlhdlMA@h@Mdd@lédﬂﬁéy the | Rl thierslbasiodi@myith
an access termnal in a wreless comunication environment,

conpri si ng: the RLC SDU with the lowest delay budget which is to be transmitted first within a

radio bearer.

20.  The computer-readable medium of claim 18, wherein the values of the two
reserved bits included in the MAC header convey the delay threshold associated with

the RLC SDU with the lowest delay budget excluded from a current Transfer Block.

21.  In awireless communications system, an apparatus comprising:
a processor configured to:

determine a lowest delay budget from a plurality of Radio Link Control (RLC)
service data units (SDUs);

configure a portion of a Medium Access Control (MAC) header to include at
least one code corresponding to a delay threshold for the lowest delay budget;

select one or more of the at least one code for inclusion in the MAC header
based upon a mapping between delay thresholds and codes; and

transmit the MAC header to a base station.

22, A method that facilitates obtaining uplink delay budget feedback in a wireless
communication environment, comprising:
receiving a Medium Access Control (MAC) header from an access terminal;

detecting a code carried by a portion of the MAC header;



means for receiving a Medium Access Control (MAC) header from an
access termnal; neans for detecting a code carried by a subset of
bits of the MAC header; and meansysf or deci phering a del ay
threshol d that corresponds to the code, the delay threshold rel ates
to a head-of-line delay budget of a Radio Link Control (RLC) service

data unit (SDU) deedrmiimiag al delsy ddsheld thit don@siiede $6 tiicedotle Ntk . delay2hretheld
W rel ess comuni cations apparatus of claim 31, further conprising

means for SEHREHAITPRF thﬁtemg 54 lowiest dekdy Pediseh prsostetedr Wik mi RtigHataBadio
function of hﬂ%d}ﬁllog_XLRL\AA%m?deddata %gtt (E@%Ja)lv‘frdlﬁ ! 5. ?Wg%g&ﬁﬁed in a

apparatus of clarm erein a radio rer speci
bet ween deﬂmyﬁrhféﬁhb&dSUammuédmds is enpl oyed to identify the del ay

threshol d that co ponds to the code 34. A conputer-rea abIe

medi um conpri si n%jﬁsdeh’il&avglm HCETBIFHAR ORI ttﬁnﬁweseaﬁsa %Sb’@rpélﬁt\ul’on
causes a CQﬂEHE@K&#QﬂBﬁ{fOFH]the foll ow ng nethod: receiving a Medium
Access Control C) header from an access termnal; detecting a code
carried by a subset of bits of t he MAC header; deciphering a

del ay thres hat rr the cod the d hres
relates to hea d@e et @ 8 &ﬁ g&@ Q?@_ ﬁ??ﬁ? %gigﬁﬂw
servi ce datgAamhéadeSDU) retained in a buffer of the access ten-ninal;

and 35 scheduling the access terminal for uplink transm ssion
as a function of the delay threshold.

24, The method of claim 23, wherein values of the two reserved bits of the MAC
header convey the delay threshold associated with the particular RLC SDU, which is

excluded from a current Transfer Block.

25.  The method of claim 22, further comprising determining the delay threshold that
corresponds to the code by employing a mapping between delay thresholds and codes.

26.  The method of claim 25, wherein the mapping is associated with a particular

radio bearer and 1s configured by radio resource control (RRC).

27. A wireless communications apparatus, comprising:

a memory that retains instructions related to detecting a code carried by a portion
of a Medium Access Control (MAC) header received from an access terminal,
identifying a delay threshold that corresponds to the code, the delay threshold relates to
a delay budget of a Radio Link Control (RLC) service data unit (SDU) retained in a
buffer of the access terminal, and scheduling the access terminal for uplink transmission
based at least in part upon the delay threshold; and

a processor, coupled to the memory, configured to execute the instructions

retained in the memory.

28.  The wireless communication apparatus of claim 27, wherein the code is carried

by two reserved bits of the MAC header.



35. The conputer-readabl e nmedi um of claim 34, wherein a radi o bearer
speci fic mappi ng between delay thresholds and codes is utilized to
deci pher the delay threshold that correggonds to the code. 36. In a
Wi rel ess communi cati ons system an apparatus conprising: a processor
configured to: detect a code carried by two reserved bits
i ncl uded i 2% Metheunirdlessessnitomtataln {fdAGnshefadsim 2&ceharest falwmn drthe two
access term nal ; ern1n§ a del a thresq¥ﬁg hat corresponds
threste
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service data unit (S froma set of RLC SDUs retained in a buffer
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configured by radio resource control (RRC) per radio bearer is employed to identify the

delay threshold that corresponds to the code.

31. A wireless communications apparatus that enables obtaining delay budget
related feedback from an access terminal in a wireless communication environment,
comprising:

means for receiving a Medium Access Control (MAC) header from an access
terminal;

means for detecting a code carried by a subset of bits of the MAC header; and

means for deciphering a delay threshold that corresponds to the code, the delay
threshold relates to a head-of-line delay budget of a Radio Link Control {RLC) service

data unit (SDU) retained in a buffer of the access terminal.

32.  The wireless communications apparatus of claim 31, further comprising means
for scheduling the access terminal for uplink transmission as a function of the delay
threshold.

33. The wireless communications apparatus of claim 31, wherein a radio bearer
specific mapping between delay thresholds and codes is employed to identify the delay
threshold that corresponds to the code.

34. A computer-readable medium comprising a computer program, wherein the
computer program causes a computer to perform the following method:

receiving a Medium Access Control (MAC) header from an access terminal;

detecting a code carried by a subset of bits of the MAC header;

deciphering a delay threshold that corresponds to the code, the delay threshold
relates to a head-of-line delay budget of a Radio Link Control (RLC) service data unit

(SDU) retained in a buffer of the access terminal; and
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scheduling the access terminal for uplink transmission as a function of the delay
threshold.

35.  The computer-readable medium of claim 34, wherein a radio bearer specific
mapping between delay thresholds and codes is utilized to decipher the delay threshold

that corresponds to the code.

36. In a wireless communications system, an apparatus comprising:
a processor configured to:

detect a code carried by two reserved bits included in a Medium Access Control
(MAC) header received from an access terminal;

determine a delay threshold that corresponds to the code, the delay threshold
being a range that includes a lowest delay budget associated with a particular Radio
Link Control (RLC) service data unit (SDU) from a set of RLC SDUs retained in a
buffer of the access terminal; and

schedule the access terminal for uplink transmission based at least in part upon

the delay threshold.



