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CROSS-REFERENCE TO RELATED APPLICATIONS
[0801] This application claims the benefit of U.S. Provisional Patent application
Serial No. 60/957,305 entitled “METHOD AND APPARATUS FOR TRANSMISSION
OF CIRCUIT SWITCHED VOICE OVER PACKET SWITCHED NETWORKS”
which was filed August 22, 2007. The entirety of the aforementioned application is

herein incorporated by reference.

BACKGROUND
I Field
[0002] The following description relates generally to wireless communications,

more particularly to methods and systems to improve network performance.

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 variety of multiple
access techniques such as Frequency Division Multiplexing (FDM), Time Division
Multiplexing (TDM), Code Division Multiplexing (CDM), Orthogonal Frequency
Division Multiplexing (OFDM), High Speed Packet (HSPA, HSPA+), and others.
Moreover, wireless communication systems can be designed to implement one or more
standards, such as IS-95, CDMA2000, IS-856, W-CDMA, TD-SCDMA, and the like.
Nevertheless, as the demand for high-rate and multimedia data services has grown there
now lies a challenge in implementing efficient and robust High Speed Packet Access

(HSPA) communication systems.
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originate from the communicating access terminal and/or user equipment.
[0006] In accordance with an aspect of the claimed matter a method that
effectuates transmission of circuit switched voice over packet switched networks 1s
provided comprising: receiving a first packet originating from an access terminal,
determining within which hybrid automatic repeat request (HARQ) the first packet is
received, ascertaining an amount of delay that is applied to the first packet before the
first packet is forwarded into a core circuit switched network, and establishing a
periodic time interval within which to convey subsequent packets originating from the
access terminal.
[0007] Additionally, in accordance with a further aspect of the claimed matter, a
wircless communication apparatus that cffectuates transmission of circuit switched
voice over packet switched networks is also disclosed. The wireless communication
apparatus can comprise means for receiving a first packet originating from an access

terminal, means for determining within which hybrid automatic repeat request (HARQ)
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access terminal is also described.
[0010] Furthermore, in accordance with a further aspect of the claimed subject
matter disclosure is made herein of in a wireless communications system, an apparatus
comprising: a processor configured to: receive a first packet originating from an access
terminal, determine within which hybrid automatic repeat request (HARQ) the first
packet is received, ascertain an amount of delay that is applied to the first packet before
the first packet is forwarded into a core circuit switched network, and establish a
periodic time interval within which to convey subsequent packets originating from the
access terminal. The first and subsequent packets can be conveyed with or without jitter
utilizing a high speed packet access protocol wherein real time protocol (RTP)

functionality can be provided by carrying a sequence number and a timestamp. The
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[06012] FIG. 1 is an illustration of a wircless communication system in

accordance with various aspects set forth herein.

[0013] FIG. 2 is an illustration of an example system that effectuates
transmitting circuit switched voice over packet switched networks in a wireless
communication environment,

[0014] FIG. 3 is an illustration of an example system that actuates transmitting
circuit switched voice over packet switched networks in a wireless communication
environment.

[0015] FIG. 4 is an illustration of an example de-jitter buffer that effectuates
transmitting circuit switched voice over packet switched networks in accordance with
various aspects of the subject disclosure.

[0016] FIG. 5 is a further illustration of an example de-jitter buffer that
effectuates transmitting circuit switched voice over packet switched networks in
accordance with various aspects of the claimed disclosure.

[0017] FIG. 6 provide further depiction of an example de-jitter buffer actuates
transmitting circuit switched voice over packet switched networks in accordance with

various aspects of the claimed subject matter.



[0013]FIG 2 is an illustration of an exanple systemthat effectuates
transmtting circuit switched voice over packet sw tched networks in
a W rel essygogiopitkfat i on environment. [0014]FIG 3 is gapipkiodgdhahl On
of an exanple systemthat actuates transmtting circuit swtched

voi ce over packet switched networks in a wrel ess conmunication
environnment. [O0015]FIG 4 is an illustration of an exanple de-jitter
buffer that effectuates transmtting circuit switched voice over
packet switched networks in accordance with various aspects of the
subj ect disclosure. 10016]FIG 5 is a further illustration of an
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transmitting circuit switched voice over packet switched networks in a wireless
communication system.
[0020] FIG. 9 is an illustration of an example system that effectuates
transmitting circuit switched voice over packet switched networks in a wireless
communication environment.
[G021] FIG. 10 is an illustration of an example wireless network environment
that can be employed in conjunction with the various systems and methods described
herein.
[0022] FIG. 11 is an illustration of an example system that effectuates
transmitting circuit switched voice over packet switched networks in a wireless

communication environment.,

DETAILED DESCRIPTION
[0023] 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.
[0024] 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 cxample, a component can 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
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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).
[0025] 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), High Speed Packet Access (HSPA), 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),
CDMAZ2000, efc. UTRA includes Wideband-CDMA (W-CDMA) and other variants of
CDMA. CDMA2000 covers 1S-2000, IS-95 and IS-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 802.11 (Wi-Fi), IEEE 802.16
(WIMAX), IEEE 802.20, Flash-OFDM, etc. 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.
[0026] Single carrier frequency division multiple access (SC-FDMA) utilizes
single carrier modulation and frequency domain equalization. SC-FDMA has similar
performance and essentially the same overall complexity as those of an OFDMA
system. A SC-FDMA signal has lower peak-to-average power ratio (PAPR) because of
its inherent single carrier structure. SC-FDMA can be used, for instance, in uplink

communications where lower PAPR greatly benefits access terminals in terms of
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from the termmal to the network As used herein, transmissions from the terminal to the

network can be referred to as the “uplink” (UL). Uplink data transmission methods can
allow data rates of several Mbit/s. HSPA+ provides even further improvements both in
the uplink and downlink as specified in Release 7 of the 3GPP specification. High
speed packet access (HSPA) methods typically allow for faster interactions between the
downlink and the uplink in data services transmitting large volumes of data, for instance
Voice over IP (VoIP), videoconferencing and mobile office applications

[0029] Fast data transmission protocols such as hybrid automatic repeat request,
(HARQ) can be used on the uplink and downlink. Such protocols, such as hybrid
automatic repeat request (HARQ), allow a recipient to automatically request
retransmission of a packet that might have been received in error.

[0030] Various embodiments are described herein in connection with an access
terminal. An access 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,
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other media capable of storing, containing, and/or carrying instruction(s) and/or data.
[0032] Referring now to Fig. 1, a wireless communication system 100 is
illustrated in accordance with various embodiments presented herein. System 100
comprises a base station 102 that can include multiple antenna groups. For example,
one antenna group can include antennas 104 and 106, another group can comprise
antennas 108 and 110, and an additional group can include antennas 112 and 114. Two
antennas are illustrated for each antenna group; however, more or fewer antennas can be
utilized for each group. Base station 102 can additionally include a transmitter chain
and a receiver chain, each of which can in turn comprise a plurality of components
associated with signal transmission and reception (e.g., processors, modulators,
multiplexers, demodulators, demultiplexers, antennas, efc.), as will be appreciated by
ong skilled in the art.

[0033] Base station 102 can communicate with one or more access terminals
such as access terminal 116 and access terminal 122; however, it is to be appreciated

that basc station 102 can communicate with substantially any number of access



transm ssion fromthe network to the user equipnment (UE). As used
herein, transm ssion fromthe network to the user equi pnent UE can be
referred L% %ﬂgﬁ'dovm! ink" (DL). Transm ssion met hogé St a8
data rates of Several Mits/s. H gh speed downlink packet "access
(HSDPA) can increase the capacity of nobile radi o networks. High
speed uplink packet access (HSUPA) can qptim ze data transm ssion
fromthe termnal to the network. As used herein, transm ssions from
the termnal to the network can be referred to as the "uplink"™ (UL).
Upl i nk data transm ssion nethods can allow data rates of several
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through a single antenna to all its access terminals.
[0035] The claimed subject matter in accordance with an aspect provides
architectures and methodologies for conveying circuit switched voice over packet
switched air interfaces such as high speed packet access/enhanced uplink technologies.
[0036] Tuming now to Fig. 2 which provides depiction of an illustrative

network architecture 200 that in accordance with an aspect facilitates and/or actuates



[0032] Referring now to Fig. 1, a wireless conmunication system 100 is
illustrated in accordance with various enbodi nents presented herein.
System 10%&9&9/{)@&5 a base station 102 that can i ncl uﬁegﬁieﬁz%@ctﬁso
ant enna groups. FOr exanple, one antenna group can include antennas
104 and 106, another group can conprise antennas 108 and 110, and an
addi tional group can include antennas 1]g and 114. Two antennas are
illustrated for each antenna group; however, nore or fewer antennas
can be utilized for each group. Base station 102 can additionally
include a transmitter chain and a receiver chain, each of which can
inturn conprise a plurality qf conponents associ.ated with sign
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be appreciated by one skilled in the art. [0033]Base station 102 can
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less interfddBite as Cdmpanadly a6 exanmidise isFig: 2.0 ARhitetuhg0q fiough
a single ant@ana;f0.48kldid hdwkGBRSolE R B3 Sm be responsible for control of a set

of one or more base stations (¢.g., base station 204) which can be connected to, or
grouped by, radio network controller 206. Radio network controller 206 typically
carries out radio resource management (¢.g., strategics and algorithms for controlling
parameters such as transmit power, channel allocation, handover criteria, modulation
scheme, error coding scheme, ¢tc.), and some of the mobility management functions

(e.g., keeping track of where access terminals/user equipment 202 is so that calls, text



[ 0035] The cl ai med subject matter in accordance with an aspect
provides architectures and nethodol ogi es for conveying circuit

swi t ched %ﬁbgﬁl %%5 packet switched air interfaces sucgc§ th?”aﬁ?ed
S ig.

packet acces anced uplink technol ogi es. [0036] Turni ng Now

2 whi ch provides depiction of an illustrative network architecture
200 that in accordance with an aspect fagilitates and/or actuates 10
carrying circuit switched packets (e.g., circuit switched voice
packets) over a packet switched air interface. As illustrated system
200 can include access termnal 202 that can be in continuous ancUor

operative or ora nd/or intermttent nIC nWIth
oo o S 0amsSBee b Blogt Ber e eryitn & s ABplls ailae «
208 (e.g., IdictEnanalibprrdddGines! Mirddves ¥§$1@H@t)vo¥ﬂo‘ﬁ&glﬁbrf2€6 id tyﬁxbﬁﬁx

and functionalities provided by radio network control ler 206. Access
t er m nal zoﬁne reint ssheresinEivpaen e bgaonmbeaiorsmestidatajis senbiocad Sropethaperasss

116 and 122, 1/9 o1 b@ﬁﬂ&g?bfdf( (% h&%M{ doﬂtr@ﬂrqwg&c?%%/cg 1cts circuit

conb|nat|on o ware in executl er, access
term nal 202wr.tar¢d berelmbfmrkm(m@t edrewictvurk 208)dhionglomedis gmtewajz mivam t h

Do S bus OTDP R SR FRBHE St SenRBIMACHS SR PR R dgs ©2"

processor a(\St/J‘SNs)I(ﬁot(éH&aM tBat@hn B feQnkibR fEOMNBly &R hhdkats\dnDarGiab ehe
network 208. Illustratjve machi nes_that can.conprise access ternna

202 can i ncREr§es GERRYEPSE sHpme 202 é@#qﬂvgfhvbhaﬁ@gulars&?agﬁaplaﬁ%ﬁ%@ﬂce
| apt op conpuyfgrs, notebook conputers, Tablet PCs, consuner and/or
i ndustrial devices and/or appliances, hand-held deV|ces per sonal

di gi tal assi@¥3ghts, nﬂﬁﬁditlﬁﬂ@(ﬂ]bfaﬂqm@rérﬂﬁéummﬂp% aslabivded to phivei qas dncdude
I !
players, ango%ggt\%og% 50% IhQPc%Z]b p@g ssvg&g?cg?éltgrh&z &Aﬁ?&\g\?{t&led networks

archltecture SO |nc can provi de
i nproved i ntgriapersines thyt émﬂahﬂeﬁmddtband:\ﬁkﬂhmmnitmrohamtsmmeanddelsocaI

| EEE 802, b d d | [ t
Cyprcal in AOHG GRAPDS (a<THBCE BHOT FoRRAEe: bl A RE SR cover,

base st ati Oer2@ihl/GRN cripMbrid@ 1§ HefGrehbdid @h copstuataRN divthit @@ﬂm@(
coverage extension to hone or small enterprise networks, for_ ex

and af f or ds PRRYAdes theinerrertion (5o by MERHIdiR%E sanstagt or GongteRt (bi) delﬁly)efihét fB? a
cel lul ar netyark,gRYicHAMIR Rl p%ﬁ@ﬁgﬁ dckdaanal dnt AsthE<AIPA Libdgeh i N

Fig. 2, network architecture 2 can
circuit. This is in contrast to packet switching, where factors such as packet queuing
can cause varying delays leading fo jitter, especially in the context of voice
transrnissions.
[0040] Furthermore as illustrated, network architecture 200 can additionally
include radio network controller 210, base station 212, and access terminal/user
equipment 214. Because much of the configuration and operation of the
aforementioned components is substantially similar to those described with respect to
access terminal/user equipment 202, base station 204, and radio network controller 206
explicated above, a detailed description of such features and functionalities has been
omitted to avoid needless prolixity and for the sake of brevity and conciseness.
[0041] Fig. 3 provides further and more detailed depiction of radio network
controller 206 in accordance with various aspects of the claimed matter, As illustrated
radio network controller 206 (and similarly radio network controller 210) can include

de-jitter buffer 302 that can be employed when radio network controller 206 is being

utilized in an uplink phase of communication (e.g., items 120 and 126 depicted in Fig,



further include radio network controller 206 that can be responsible
for control of a set of one or nore base stations (e.g., base station
204) whic onnected to, or grouped by, radio n

controll e&@%@?’pﬁa{?l o network controller 206 typicall y?c"lé@ﬁﬁgsgomoso
radi o resource managenent (e.g., strategies and algorithns for

control ling paranmeters such as transmt power, channel allocation
handover criteria, nodul ation schene, ertor coding schene, etc.), and
sonme of the nobility nmanagenent functions (e.g., keeping track of
where access term nal s/user equi pnent 202 is so that calls, text 11
messaging thro gh the short ssa service and other
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(e.g., itens 120 and 126 depicted in
equipment 202 can, for example, be disseminated at intervals of 20ms (or multiples of
20ms, for discontinuous transmission (DTXed) frames) from the first packet.
[0043] If on the other hand the initial packet received from access terminal/user
equipment 202 decodes in the second HARQ attempt, then this packet can see a delay of
by 50ms and should be delayed by Oms (e.g., Maximum Transmission dclay —
Transmission Delay of 1% packet (50ms — 50ms)) — it should be forwarded immediately
to core network 208. Thereafter, subsequent packets from access terminal/user

equipment 202 can be forwarded on to core network 208 at intervals of 20ms (or, once



12 1) with core network 208. In accordance with an aspect of the
claimed matter, de-jitter buffer 302 can be enployed to de-jitter

packets ( et switched packets emanating from
t er m nal /‘l?vsgr eq%ﬁ%nent 202 via base station 204) wt hge?%ﬁ§gg%7§%8ro| ly

decodi ng the oncom ng packets. In a further aspect, de-jitter buffer
302 can delay forwarding the incom ng pagkets onto core network 208

by a certain anmount of tine wherein the deI ay period can be dependent
upon the maximum jitter generated attributable to utilization of fast
data transm ssion protocols, such as hybrid automatic repeat request,

Cubj ottt F81 TSR a0 g rtonblolS kB RRen DX B S | o

order to acefepRmaiiend 1hﬁihﬁ;5aoﬁétlfﬁﬂrrﬂﬂ:césfs%ﬂmﬁdlfhge¥bﬁiﬁpthbQU'ﬂ fard-Qapld.
repeat request (HARQ transni ssions before forward packets onto

core networ K94dB. To Pigot pigaides f‘h"@‘?rrlﬁtlﬁ"’@ﬁo’bf"o%‘éf\/@edgtef P‘Effeérm%ﬂ'f fer 302
can provi de,gqfd.5e0,4ehay. sp?ét'o@fhe RO B DalpRC ﬁ%qlﬁs{rg&@ deQlter buffer

net wor k 208, consi der the lowing 11lustration. i's assumed
that the en Baihczeldndpdiq fredtdelam soinporteinh402 thatassestring Qietaermum dfidelog dmnds

(e.g., EUL Iﬂguld—be x%”f%d béfh re. %@rmg BJ{&I(Q ({&R% ? nﬁck&s)rfﬁo%? Al egsequeSt

(HARQ transSm'ssfon Ts se rransm’'ssi ons and
spaci ng bet wemmat/c2nsqiiga¢mA02 via béﬁbmtlohliemtddnee momﬁmﬂt Fard m\law on

del ay of a packet c e 50 e.g., 10ns + 40 if the first
packet i - aampmenfiB; Bedetgeeh Budisontei i s Vekie Sqir e deceggamen
decodes in t&QQrdidd it ntlABRAR AR LS HARD attdmpIEaR spadifBRpIFES] BB nelabay
of 10ns, and@gl‘e-lj |ttter buffer 302 can dgl %ﬁforvf/g?élgﬁg@t hgﬁgl ni %.ll al

packet to c6f atamisepkesbsh efiged dejay nerad whish can wftleﬁﬁi pforward received
cent er/ medi % %éfsqﬂ‘B%or%‘?feer @W%&Y@I&Qno@ Xf 1%@1%541‘6( zf"rrlgx1muMat’3(f1 NHERQ

Transm ssi o ay - Transm ssion Delay of 1sl packet(50ns - 10ns)).
Thereafter, aﬁ@mlstequtémmpmce?t?smﬂh@mrai@@e@@em eycmaternptu el wikegerihe ment

202 can, for i ssem nat.e intervals

oot oles o SRR B iR RO BE ln ARb S ior iRy Bles BB iona,
fromthe fi IdS&odBSiﬁth‘éI HAR@p&t&}ripis o fixbé delbheomprannt 40Rean doldyi tht igddat ket
recei ved from acce n [user eq 202 decodes in the
oot HAROPEHEERE IR RO Srrut St BV o a G ets peaiblas isiden
shoul d be deﬁeaei@@hdww@a@ﬁf@l dlay owﬂlgbﬁemﬁz @%ﬁdﬁéeﬁ;ﬁltﬁ@mﬁﬁh@a&’ldmg that the
Transm ssi on Del a | m packet nms - 50nms)) - it should be

f or war ded i rﬁﬁ?ﬁﬂm&{ 1@ ynteraaldaw lﬁ%mwwtk 42@%@%&%%@ £HPMPLS Wil 8 uwHIE
packets fr O%R}f?%gg@mﬁéﬁé OF Rld HeRS ﬁ Pé?%?hm #0s @é&l&ﬁuée%ei(@ﬁﬂ&ﬁ 209is

to core netwo intervals once
mul tiples ofreczimé alﬁtbd%dd@@@ﬁt{ﬁd\dﬂiwmmnwgémhe QGDTFI)(bH)f&Rﬂ ), fixedm

reception of ﬁfﬂ’ comﬂé&eh?cloz%%ﬁ‘éﬁ&t&a&&@d&&f&%ﬁﬁé 0 AL oS £¢ —8gHprent

202, for exa
Subsequent packets thereafter can be sent out at intervals of (or in the case of

discontinuous transmission (DTXed) frames, multiples of) 20ms, for example, from the
first packet.

[0045] In order to handle discontinuous transmission (DTXed) frames a de-jitter
buffer (e.g., de-jitter buffer 302) typically can use timestamp information carried or
associated with the received packets. Accordingly, packets received after the first
packet, for example, can be forwarded by de-jitter buffer 302 at time T, + (TS, - TSy) *
20) milliseconds, where T is the time of forwarding the first packet, TS; is the
timestamp associated with the first packet, and TS, is the timestamp of the n™ packet
(assuming without limitation, for example, that the timestamp is scaled down to units of

packets).



[0044] Fig. 4 provides further illustration 400 of de-jitter buffer
302 in accordance with an aspect of the clainmed subject matter. As
illustrat - Liter buffer 302 can include fixed de t
402 t hat g@%%ﬂ?&#ﬁ% t he amount of delay that should bebgppﬁﬁggggﬁﬁ
before forwardi ng packets (e.g., voice packets) from access
term nal /user equi pnent 202 via base stajion 204 to core network 208.
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HARQ attenpts and spaci ng separating the nunber of attenpts, can

establish a fixed del eriqd ich tilized to. faorward ..
Coceived pallldis”; ot d P Eonae dmicton 800 etinerniiRess ot iner o
maxi mum of P, AABE abt et sufik B2, an SRReInNG fiRkd &185 ¢dnppasnads et ween
each attenpt, and where the first packet in a call emanating on the

upl i nk f r onfuaetenslit o whichdias hieesrexpepndpdrbrn ip ogiatipade ik 4isho g cananghde
attenpts, gf@guiﬂgﬁﬁ%yﬁa@xm@@@@pﬁgghaék%dggs? Bkt 1R, T bdrhAs BREKS!

by ((N - econds. provi de” a re concrete exanple,
consi der t hthesyarstaltiaprxpenieneed by eadclte batheophpofiemtacd@otegp@nldtses on

t he under st andi n t.he. t. mt tli i 2rval (TTL) i ith 4
i mum R P gl b GO BB g bR sk RS e e
first packetiud toHARQC Qusuihg tethy)atithoselimiedion prrbt c2f2ichcd beembo/sfhnant
e Ptk A K R TSR s R PSB! b P cpmes
2) * 16 = 3325%drlinftRsS@en Sitte RRRKEEM Tl TRIgBRh {8 (0rGRNt) REalRaniissidh of
intervals of (or in the case of discontinuous transm ssion (DTXed)

frames, mul MpieEpadkess woghscanreuirg keshBRRSMIisSEIRoMsE tof herexpendad R gceess
[ 0045] I n or : : i nt, | 1SS YN & a
oo 1t or pof ik PydPOflfingh S62RLL YU AR AR chedl G0 s BURS
ti mestanp i nhdeavet such fregmentgibnorn agwtizilas bavewnaivarsednodoen ¢féagt where

packets. Accqrdingly, kets received after .the ti.rst packet, for
bxarpl o, can BEnPa kRS shSRE A B R E I e e BT L (T
- TS') * 20)emmidal/isseeqiistent BOEc@nek,out 6f difv@ntinudes Ginsfoiysivan DIIKY, thdrBrst
first packet, TS, is the tjnesta ssociated with the first. packet,
and TS' 15 PHESTImLS sibieietio AReing fielpa daing JelliPusehriaatishaime,
limtation, cﬁrﬂﬂav@lﬁ?ﬁ'@ﬂéﬂ'iqr@ﬂlhnEH&%a_&l&e@'&ﬁJe&fﬁ_ﬂsﬁlﬁte&CN ed down to units
of packets). 14 [00461Fig. 5 provides depiction 500 of further

aspects asst4dt ed wi krpomeectipn Wtk pptketdeingdingmpricd (o allew fpukansmissgn of
in additi 0“3&911%%&%[3 | {R¥es§ QRGBT éﬁ@%&?zéy AGhiRa Bk hdik Qﬁtheé‘dg' ch

has been expoun pon in relation to Fi 4 3dbove, can Inclu
queui ng del dynitatorp trae wherb@Resnetmanid/psdar equipmbrty202 osnodtianthaGow povar sone

i nst ances, t.he st de xperienced by,a cket on.the upli .from
acocsst of more HebeedEls AR o5 e gho R PRl HE=1 Rt thir
del ay i n ad@hdkeBrinto@ndlisio sihlss sepaetiay Falutstime HARES tetdul/mgr etpligyent

without limtatiop,.can be experienced because of e or nore of the
fol | owi ng r@é@&f’r\’_s‘{é_ckdiibef”}“s%@ S TBROROEY G cigtied P e o, or
becones, pPOWeHmibditl L@ hatfPetkeRO MR cHAGHSL, Sce teRBndfBEERIHBEN(2D can
split) to allow transm ssion of smaller packets which can éggUlre

| ess transnipasition casbwarket Bidavosape AubenEo wdioawsvark eontrpdley oehe first
equi prrent 23%1 at G ifdednlce Pﬁiﬁ@&{cﬁﬁé c6ik ge)h e&*&%@&ﬁﬁ‘?&%x% Lighd) 1% Bofitd
field of endeavor, suc ragnentation can nonet hel ess have an adverse
knock on ef metet, aves wilsbbappeattd Yyabésstrsodsstdyreonyasasdn tigdres ofg

transm ssi on; en cess. term nal fuser, eqgui pnent 202 cones, out
of "0t scont | RoREHe, PR REERE el Erdey iemgR Bl oA BB e B OB
subj ect ed t eogipletd wigsnGdlltiaycongtdhcmdeb@pordchBhbiched urceRsd aslietomdsucted by
signaling, can have higher prigri thap the pa Hﬁ% 0 he
transmttedhqeee ?Fﬁ“f?ﬂg 6%?8@?‘? @ﬁ- WI’EILS%Q@R&%QB@ i “%‘P&éﬁ@r{%%lb‘ief}
successfully received, radio network controller 206 is unable to forward the “complete

packet” into core network 208.



15 [0048] Further, with regard to packets bei ng queued behi nd hi gher
priority traffic sources this can be an extrenely atypical situation
as genera has priority over the dissem nati

packets. k%%éﬁg@ﬂ#ggs where packets are del ayed due tQEER@ﬁMQbﬁEm
priority traffic, such as Session Initiation Protocol (SIP) (e.g., a
pr ot ocol typlcally enpl oyed for setting;gp and tearing down

mul ti medi a comruni cati on sessi ons), there can be del ays due to these
ot her factors. For exanple, access term nal/user equi pnent 202 can
send Sessi on Initiation Pr ot ocol (SIP) packets bef ore voi ce packets

in which ca e voi pack ts c C and ueyed. . .
[0049] Accor BTy, ' qUetMRG B g L Brapaen e s DGRtk ot o
queui ng del &HﬁicQMm‘céh&Hislcﬁﬁ’b@ﬂl éi@ﬂeﬁﬁé@ Ayl Biiaabh 8 dede@UeHIRBgIhaS UES
and automatically and/or dynam cally providing aq|ustnents to account

for such dePH§ty&erdhhdistRURAIO8 GE HoiERePary s WP EHNelsH. Mhea PR dtfe
m nor degr adat ki ﬁlgﬁer%%tyttyaf@é YA a@eeh%mﬂﬁﬁ&p%%c@(g)m)q&g!?hFor

some networ K oper ators e g. oper at ors of core network L
degr adat i onpiatocoheypiyally w:mylorﬁfd fovsettngtupand tdasiog dorgn myitinerdieagemnsenicatipyt

for other oBeLah gl Belebaf Bl AR hel Al PRLATOMIL I mor ance.  Thus,

de-jitter buft e can |nc 've onponent 504
t hat act uat &famaﬂbimer vauigheerit 202 e sogd Sdveioe Kmﬁathm Rietoj:dlt(sm plukk defors

autonaticall nanl E Y a]il t.ed tg nalngi ertai n underfl ow
rate defineH %p? 5 (I, aicg casg ! § RBPPHER ?Qﬁ%ﬁ “HEF% he tine at
whi ch they gmq d or M@dﬂ)‘rdinél?%ﬁmﬁﬁﬁﬂclﬁ?ﬁdiﬂﬁcﬂl@ﬁlt J0ntcln GieHe® Mgl Wfulsuid 8,

or nore partlcu arly, conveyed t he nobil e smntchln% center/ nedi a

gat eway ser¢ Y V) d%laxasp%fﬁr%taalé fagueprgsHerandsolomagpplly and/or

aut omat i cal ld na9ﬁ1fﬂm1&1ﬁ!g Ly @ERR td NRodlf T su‘:l?('iel Ihf @-ﬁl 1%“6‘(& §i2h delays
silence interva When a voi ce encoder co er

generating SmMén@ekmﬁgeammunm@e@nﬁmhnmnmibﬁmwmHﬁ}ﬁycwnwmma@Ugmgﬂed

transm ssio TX) fr nes - fra ony gr ound
i nformati onT(H{?ﬁ ng d| Lontr 8%”1?5 preéaﬁ%r (%grépera(tﬁéf,ﬁ?g%ﬁﬁémﬁ b?@id

during peri dégaddtion crrnthaqtmlue OSﬂe&Ctk’ahsrm'Eb‘lensj]E fnbemﬁme bheforuber ctph&.tors it
transm ssi on del a he first acket nd transm s
oS H Aoy

del ay (as efffftB5R a‘6‘§7 PRagouy! EatpEe

by adapti ve a@giiey dSyPaRRMEntI4 tis aeﬂateqrudhptade @q{t@ehﬂgwheemtm@d@ e:lty
[ 0051] To provide further elucidation of the functionality of adaptive

del ay conpoteffer iseuomaiinatly qedynermically piapigdig mai#ppecrtaip urdratlay Fase
packet is r %%ﬁla g gidaie Jrgd@o%ﬁ %%EE&&Q«H 3R e R Wit Ay hOME o’ Rbuld

de-jitter bu ms the first
have been forwarded mto core network 208, or more particularly, conveyed to the

mobile switching center/media gateway server (MSC/MGW). Adaptive delay
component 504 can automatically or dynamically adapt the de-jitter buffer during
“silence intervals” (e.g., when a voice encoder (vocoder) is generating Silence Insertion
Description (SID)/Discontinuous transmission (DTX) frames — frames used to convey
acoustic background information during discontinuous transmission (DTX) and inserted
during periods of non active speech). The difference between the transmission delay of
the first packet and the maximum transmission delay (as employed by fixed delay
component 402, above) can be used by adaptive delay component 504 as an initial
sctting for the delay.

[0051] To provide further elucidation of the functionality of adaptive delay
component 504, consider the following example. If the first packet is received from

access terminal/user equipment at 10ms and de-jitter buffer 302 waits for 40ms the first



16 packet can be sent into core network 208 at 50ns on the
expectation that a second packet should arrive at or before 70ns.
However, i easons stated above in connection wt I | ay
conponentw@%%ﬁ&gﬁggsecond packet is not forthcom ng bygsgﬁgﬂ%QQ%G£

t he second packet arrives at sone point after the 70ns deadl i ne)
de-jitter buffer 302 can send indicatiopsto core network 208 that the
second packet is has not been received. Core network 208 on receiving
such an indication fromde-jitter buffer 302 can interpret this as
enblematic of a | ost packet. To mlitate against this occurrence

adaptive del ay conponent 504 can keep track of all packets that
Fransi 1o PGSR DRSS it Bire Brpebs 208 ST of FueftxhsoBHPHF « i s ve
del ay conpopgmtt $h0dld @ivetab Brbediat G0k NEok B&r A1k eRbAESt0Id Abediabi | ity
of packets arriving | ate and based at least in part in the percentage

or probabi | FEpegonFEtk@IYing delay corpenghied lathe priond PirkemBo R oA T by
to the de-j ifhefe HUhE QondRckdiRRE R GEonRIBRE LHE HETRYs KATRRY 8ita04
can inplenment a policy wherein no nore than 0.1% of packets’ can

arrive | at ebufifdr3A?2 céresend widinaton foerantvirk 288 thohthesteong ohtket/is fdupti ve

del ay conpo t 5 C C Litter. onent: 18], |

the 1itrer. BrO0E g Cor BaTKGERbh beeh B A cirp A BBy e
addi ti onal a&pentisteasgaids at @dblemttic ae-1pdt phaket. BTdf Mditat8BainsDehig ddoteence
buffer 302, as_.an adjunct to fixed del ay ¢ onent . 402, .queyin el ay
component - 585 PIEH AR EIHODER IO A5 KGR pOt T BOReR il T P i 46
versatil ity jinanfbrsot dnaniad bfatef AdhbtER dBRY CoMF@RNENA da BleBdetefinine
connection wth Fig. 4 and Fig. 5 above,_ can include sequence nunber

conponent 68% PsFETEEHY EeRPitY phpickdndrigimg latpandpased gdeaghigmatimthed by
those 1 easonall . £Q9Ridastity ot philcss difthgl 8 caf PRBY Som Cidabidlidn to the de-
sw t ched pagilg% sa%g’g’?g."? ?/}lolitylcdgppa‘gﬁsetsl) %aan (i:anrbsome i_c’rI]]%tarE]i eé nbg ede
carried in gtteyhudhr. droirstdnck @demiva delap vempdren 04 ser inperokd e pabieess
protocol s (HRPA),. and in [ el es.. Ci i .t che ts
can be carri ar%l%“’r% rﬁlt%arncq‘{r}%é)ﬁ Egﬁ%étggg%?mﬁ‘?lj’#&%@é@%@%@&?’ tgr@(g%lgs
(HSPA) nodabidet es thispallry tab@itive telen borygonpoisidi khe cduee dwjitgrebmpoened it we
the frame nunber fromthe tine of arrival of the frane. Were circuit
switched palWRetatsheitier i ed at regular intervals over high speed

packet accesmseHSPA) FRA@bidvides i@ rertiee alustraios®db bhgdddbratapédye mul ti
rate (AMR) frame type can be errBI oyed. Under this conception a new

packet dat aawefivEd yathds-iienbyés POZ-PReRterrdien 26, syt adivnst to fppbdylay
types can b i t : i : i MR
frame type, gogﬁidgﬂﬁ%&é@bﬁg? %F%%%IE&F{??%?%?}P@A l‘flgéileh s&?%fgn exi st ithr?g
packet dat aattdlfutescegrsatilige ek fupeigme byl of (hDOMRVpbesn saplicattd imcamicetion PDU)
types, or | R}H%h'ﬁg.ti M FE SR 'égn 9{%‘1%‘&%{: %%Ec% n@hbbNS Pl Y65l AR
Under the foregorng scefiari o and exanp AE g., In reration 1o
conveyi ng Cistagipicompndne 6B Aaekidieuppicciaed blyaliost Adagimablyognhiesnt i i3

speed packe ccess (HSPA) .protocols), utilizatiqn of de-jitter

Ui fer 305 M) Ho0omeEed T oGSkt HIcR A0t £33 1 AT fiefmces be
thrust of theridd ﬁpw%bmanodsh%wﬁ_ﬁwvﬁnﬁ%ﬁg@e@Q&ka@ctmbﬁ%@% (ASRAR
circuit swtched g;qkets are carried with jitter with sone real tine

protocol (R iNfQibms insGREss, eRcussHiiclrdpapketc by icagicd afisaraidnisriasevs:
and where di j NS | 4 . e

over -t hes ai T RLAHONE alcRNHSR0 LRI Shot [ATR S AL R
carried wi t Kefeiminethediasre u8LA; framdhaline ofdriival ofithetfrazmes Whese oncuf{tDT Xed)

franmes can bhe..i,ndi cated by sendi " i ti-r
o St SR Pt RE i Aor BB Bycr BB okl sk i)
need to si gmaddaliticsipactb@dd Goraliae el adubtivemnil rhic{ AMBRD ffabddR)ypd caarve type.

This indication c b roovi ded, by defining a new packet dat

conver gence BPBYELOY MIBRAP ONGFBIBAIIN PR e LTSGR BIRCRHEPCRYn,
protocol data unit (PDU) types can be defined that can carry the adaptive multi rate
(AMR) frame type, using unused packet identifier (PID) values for existing packet data



18 that voice capacity can, but is not necessarily limted to, be

| ess than the maxi mum possi bl e. [0054] Further there can be instances
where Ci r%E 0§mﬁ%&hed packets can be carried with jit{er Mo Qoe
real time protocol (RTP) functionality provided by carrying sequence
nunbers, and where di scontinuous transm ssion (DTX) franes are not
transmtted over-the-air. In this eventyality, circuit swtched
packets (e.g., voice packets) can be carried with jitter over HSPA
and di sconti nuous transm ssion (DTXed) frames are not sent over the
air. In accordance with an aspect of the clained matter therefore,

there can be a requirenent t indicatior he adaptive nulti-rate
(AR 11 amocepiects v ehCPiehes S Ghul D er Rnintirosh b
defining a pewedskFihedatciATrWRY gﬁf@l@ﬁth@m&@ﬁq sceiPeRhd Rk 9k @g.g.,ctata
unit (PDU) type that can carry the adaptive multi-rate (AMR) franme
type. Furt heatiogiecanyeying cirgutswitshed Rcketbpitpilas datervals quen g BrRed
(DTXed) fra 1201 of dEBNYINRBI08 $raGRBAGI LY can
be achievedgﬁ%ﬁﬁggﬁggﬁ%% el?ﬁgﬁﬁg%é ?ﬁ?seas ect of the g'ained
matter, de-pegesry.buffer 302 associated with the uplink radi o network
controller an b epl oyed, reover -jlrter fer sim]ar
to that uti f@z %ﬁ by ‘ra%%'i“gmr%e%%\?\vot? kl}@ec%%fl r orP‘T'tg’F ﬂ%}’g C%%ﬁmb%e%lé%r%%lv%r@gcrl&gny
access t er ncaahd ingenceeqhémp ealit 2AZhedpactih any capred atithgittenfvithl eerhi¢ tehler

buf fer 302 under thi of erati de-jitter buffer. 302 requires
i cati on breerost TREREnhorbly baviRhe Sibitn Sapdie nophets ind Sete
functional i 4pcEARUAR tRLGMsEe8 (DX PIRarhdstab@fralRphitfc@lovéOBealt. HEMUERGSCe,
nunber conponent 602 by di spatching the sequence nunber associ ated

with the ra@iretit svitehedorpckds candipearrerivash jittsy ol §1SPio Aud digcoatipyays
alternative . | eaHE: 2 » : cket
data conver E%%Sggysbr o? ocol T%I%I%%P Wgréot oc%ﬁ%ﬁggmﬁ%ilt@@(g%%ﬁ&pbgfgg%r,
si nce di scomt¢ AMEBS framas simaseirdancé Bitkeu pspiertdhersio, thermtandepmeed to
over-the-air, de-jitter,buffer 302 ¢ uire ti st a i.nf ormat i on
ChCsome 1 noripntesddeRl iy dlepile SRE-GRMAME e MharEt BB AR s
transm ssi oprdvidedes defitiage sew Puckat ddtaeonst@apeippdtodaltRD OP) catucdielata unit

provi ded by ti st copponent 604. It should be note hat where
P o St o (GIPTT e PR SRl 7t he g SR HE GRBOTAT CAMTION T He
stanp fiel dyesoiAs ad e Be-liRg RFEKR Afct@OiteRaRNetydk 06tk
(PDCP) protocol data uni voi ce quality can be slightly |ower

unit (PDU), e . :
in sone cas&BNENP eakisasbe wizsd bpdditiamdisen Aol bater, sigalaptodh# be
i nst ances i A 1 : ke . C i i |t
weh roar 1Rl LOREE ARG bR MRGCANI 300 Wl R AT |
19 sequence wilkdnéuslizaddytacemss sraimplsiuséreqmgpienh(s.gaackestiemanals/user
di sconti nuous .tra 1 SSL0 DT, fr are not Ltk i t.e .
over ot he i ATy R Rl she, CR R Rl SaiE obfB g Pl iy pmder s
swW t ched paeksitof Ogergtion dekltetibiffes 302 atwdsl fuodi-ampamketappriednf e

conveyed with jitter over HSPA and dj sconti nuous trapsm ssion TXed)
framss are AGAICRERTIGRET o HES ﬁﬂmefrhﬂfﬂedﬁgf?%@wﬁpwﬁ%ﬁwwg fii s
aspect, as ORROKER: 8O AIRES Bt HaMBSAT 1RIPM s chih BSeffRtlahd bly36juchat

time stanp data is additionally conveyed in the real tinme protocol
( RTP) heademMumBCrL@aIPene: 603 Jraufice nyBgeraeworanspes derefaie sancstdtince

Wth Lhis aspRslopls blacl ATRA AULAGL, ARELAL 1 BRUGGAR BGif: buffer

necessity that notification e adaptive nulti-rate { .
type be prowsidée.radiy pink adrtsp] (RIUGHayan Sequmedei rambeanr dispasahpyg to dd-jityr

defining a ne ket data convergenc r,ot.ocol rotoc dat a
ani ¢ (Poy SR TR R RO RIS SR BT B R pe e SRR ¢ arre
type. Due t @rithe] {RDCPthetbhodidaaantti(PDUYSIH ticuidsid seddohat(uidotehiy afpcands
are not generall, ransm.tted over the air r.this conception of
the ol ai ned Fhdtiled TSy 913108%“@&5%}%9%3)0%&%%5%’? SPHOGh der

potentially as adaptive multi-rate (AMR) “No Data” frames (e.g., frame type = 15), and



100561As will be appreciated and apparent to those reasonably skil
in the art variant aspects of the foregoing described aspects can be

i npl enment ] o departing fromthe intent and scop
e S i, ¢ byl

clainmed s r. For exanple, in aspects discuss

wherei n sequence nunbers are transmtted, such transm ssion need not
be over the air, rather base station 204¢(or a Node B) can

communi cat e thls information to radio ne%mnrk controller 206 whenever
it detects an erased frame. Such a policy can avoid the need to
transmt the sequence nunber over the air, for exanple 20

[0057] Additionally, as wll reci d by those r di nar sk|II
in the art MBAYOIY HRAGIYSERAYS wmg%ce%é@é@%fe% e 4o ﬁwﬁ

bytes for sggugnce nunbers and four bytes for tine stanp |nfornat|on
Nevert hel ess, the sizes of the sequence nunber and the tine stanp

fields convlﬂﬂééﬂ in anfuréer ﬁ@ca@b@w@n@%wem@auiuﬁwh%ﬁwe@&ﬁnb@a
smal | er gargﬁ@@ﬁﬂ gﬂ&twﬁ?s IjeﬁrtﬂrFe)a?r%)gcl g?j’ fungtﬂfna{?tg?)?a%n?eds qulé'?fllélg

accordance W spect the ¢ | ect mat
nunber and saqmcsmanqbeﬁsmmmta discoatimioas ttedsmismea (PYiXe fiatrick azadt f or

t he sequenc one -byt.e enpl pyed f ar the ti can be
LTt oot R R o Baths i R T RR A B G Blsp bl BT B B
thereof . [ O@&kbEydnttRIcaRice withgittet bler #SPA. dnd cﬁsﬁ@ﬁtﬁﬁbﬁﬁt&ﬂlsrﬁi&smn (DTXed)
i ndi vi dual s conversant in this area of expertise, fr a circuit

swi t ched ai F2MRs &F MLt JghbERTe Iwopida?%‘@ff( wye%P the clapnggmatter

classified @rrdh@SHercabbe Qfeqsaréahérﬁ tha@ﬁgx&mﬁ‘tﬁé Ifp SR MBE- r@trecexmgd
to unequal error protectlon (UEP). Were this is the case,

carrying ci fieuietypswictreradedy Sneleingivetiaat eanbe erovideg by spbeing ba@‘K @thkétdf’é% s
7K. S EaRERBLEL bl PR FBSRTe i 0of) 38, ol i
shoul d be nchﬂMImhaﬂMRmﬁhmeQ@@p@mﬁgxdhsc¢ﬂ@éﬂﬁQHMquydmmmmeﬂmmb®Wm
SOUGARGIAE TN CHNE 1 TN e TR e
order to effectuate this aspect of the claimed matter, de-jitter buffer 302 associated with
the uplink radio network controller 206 can be deployed. Moreover, a de-jitter buffer
similar to that utilized by radio network controller 206 can be employed by access
terminal/user equipment 202, To allow operation of de-jitter buffer 302 under this
mode of operation de-jitter buffer 302 requires indication of the sequence number of the
speech frame. This functionality can be provided to de-jitter buffer 302 by sequence
number component 602 by dispatching the sequence number associated with the radio
link control layer (RLC), or additionally and/or alternatively, by conveying a new
sequence number added to the packet data convergence protocol (PDCP) protocol data
unit (PDU). Moreover, since discontinuous transmission (DTXed) frames are not sent
over-the-air, de-jitter buffer 302 can require time stamp information in some instances
to differentiate between erased and discontinuous transmission (DTXed) frames. Such
time stamp information can be provided by time stamp component 604. 1t should be
noted that where time stamp information is not utilized or incorporated in a time stamp
field associated with the packet data convergence protocol (PDCP) protocol data unit
(PDU), voice quality can be slightly lower in some cases than the best possible.
[0055] Moreover, there can be instances where circuit switched packets can be

carried with jitter with real time protocol (RTP) functionality provided by carrying both



[ 0060] Referring to Fig. 7, a nethodology relating to transmtting
circuit switched voice over packet switched networks is illustrated.
Wi le, for, 5, of sinplicity of explanation, the LES
are shom%‘gg({o(%%g% bed as a series of acts, it isto gg*@ﬁ%@%’%gggd
and appreciated that the nethodologies are not |imted by the order
of acts, as sone acts can, in accordancesw th one or nore

enbodi nents, occur in different orders and/or concurrently with other
acts fromthat shown and descri bed herein. For exanple, those skilled
in the art will understand and appreci ate that a net hodol ogy coul d
alternatively be represented as a.series of interrel ated states or
Bvent o, sucHHERAIEDGS ARG SRR OB B8V VHRGT AT MO SR PR
acts can be(meRyiriBes 4@nbtiRhQAREE oferiR NOAOhQGYhib BorRERidh GR 1AM ED
one or nore enbodi ments. [0061]Wth reference to Fig. 7, illustrated
i s a met hod#lasey cred spwghednaekaty Car-cirovif aished veinyPeckeielaen be gpveet
voi ce over pag SV HEPRGNA R e R0 b rAGRRSHR NS EX W) AR aRSREGH o P

t he cl ai ned sugij%tglét matter.Il I\/ESt oglo?osgy 700 1cagﬁcor’r‘r;tsnce gt 702 \(/)\hére
a first packKetair Vididétipaoiang featare dighis espettvedbpbossrhtanspads disgosed above,
termnal. At. 704, a.2 termnagion . gan na Lo wiihin whi
e e T e e
can be del ayrtPYfietdaim akidtonttapacket €qpaice asmbdrs.t innecostierce imith tilkie agpestiodd

of time is determned,using the rubric N.- N) * S) where denot es
Che. i mum IR THBES SRR ot PSS vt patectyy P bp diRtiebhobnadieia.
been agr eed nhiQptd QIMRY Frhing &fpe®B provide@NMOpieS Iy s akfoRFath chih B€supplicd
between the N HARQ attenpts, and Ni indicates within which HA
attenpt thebpdefieing aaew gecketidad comperepnss pariew@! RipePeretpetl datp yni
transmt ti i : ' a
spaci ng of ﬁéﬂﬁgiﬁé@dﬁéﬁgg%ﬁﬁh&?%yﬂ%ﬁc et gg%%%g@ggga% ogﬁgga%%ﬁgtd
HARQ at t enptijscortimnos tohabmipsiof (FPXed) fiahes a@)not gehgielly smndpaittedeser thgtagd
or inposed on,the for rcrili :}g%eofa.t h{g flgrrst %Jla%ket .ice,%llacsul%geﬁgaerllﬁev d
packets recdP{BATE RUCERPS! 1o GHINSL BBYE: P& ANt @A AR b Re mt e et
be forwar degh erdectoreiieyteste tits idpectodthe chtrhwbmbktteaf depjitee St 308 hedciated
dynami cally determ ned periodic intervals thereafter (e.g.,. ever
20ms, or muPHiheulik e psiopiciasy i 208 Berdd b tPripaeoTpasks ygience
“infer” or ‘hhfbek et patdt SéicARNRdk! dinthe obRtheR HRGEEHS rAlfo lifa®anbing
about or inferring states of the system environnent, and/or user
froma set &RLEbEensagyenprnarbessy pt idépngilnansies piternatiglo pew sgqience

I nference c i ' P j
O R S s
The i nf er encle maket detappotzagenté stocelt (RBCP) protachedatowpuiPEXi o Matovar,

probability distribution over. sta interest, based on. a o
Cone: der at | oitpfeiita AR ATERTLR D B PRERbL PR Rl Byogtheaiv o

t echni ques ¢t Byfee 30Deananiipabiimg sthing irformative bereyaad By fimosmmapset of
events and/or data, Such.inference results in the constr jon of new
cvents or - acemsmst oG ke e e ééﬁ%%ﬁ?@@%@fﬁ?%@ REVerR
data, whet hektaQnitTPbUY RAIEVERMe RétRedisel s BsdoRtiflARS Gat2iRmA
proximty, and whether the events and data cone from one or several

event and ddPaXeduffaess. [0063]Fig. 8 is an illustration 800 of an
access term 202 t dachli r 1.t 1] [ ' i

Voi e over  HOTLe owi fenaBE ik EPari ARRER L ke ERLGRYY SR RREH |
recei ver 80%atifrauspeesof hesomgangdatribadapectsoran ba gnplaentedwithoe demrting
ant enna (gﬁ%{oﬂlﬁ‘&%&%%&gﬁ%ﬁééf {hg?élagrxgcf s%g_]lectan% e?nlgorteggéglg,r]in(agpegts’

filters,

discussed above wherein sequence numbers are transmitted, such transmission need not
be over the air, rather base station 204 (or a Node B) can communicate this information
to radio network controller 206 whenever it detects an erased frame. Such a policy can

avoid the need to transmit the sequence number over the air, for example.



etc.) the received signal and digitizes the conditioned signal to
obtain sanpl es. Receiver 802 can be, for exanple, an MVSE receiver,
and can c i denodul ator 804 that can denodul ate |

synbol s a&ﬁy%P%@F g themto a processor 806 for channeF&%‘@Si()\g%ims0
estimation. Processor 806 can be a processor dedicated to anal yzing
i nfol mation received by receiver 802 angjor generating information
for transm ssion by a transmtter 814, a processor that controls one
or nore conponents of access term nal 202, and/or a processor that
bot h anal yzes information received by receiver 802, generates

i nformation_f transp ssion by transmtter 814, a ontrol.s gne or
mor e porrpon[a%%él of a o 'gy’ﬁ%éﬁ‘ﬁﬁ%?@rec[‘*ﬁ%ﬁ)] W&ﬁ%&’“ﬁ%ﬁlﬁ?]ﬂglm g’@z‘rtcan
addi ti onal | Yeal@w® ploSo MBI e tsélhaauylpamqw@ﬁ@tuy«@!fm@ keguhBers and
processor 806 and that can store data to be transmtted, received

data, and affprBytRefor Sestasianfosmaiaa ¥ A thebishbesiEes o dlerseauen g T
various act Long. ahd sfaﬂ@cﬁéflék%ﬁ dFlf{]rg'bflﬂ?é'aglg&ts 5@5@#8?5 CovdERReY

808 can store group-specific signa constraints oyed by one or
nore base ssmslicolsg. Medopibe8argeiror ddghirt Foreamples inprceordange gathlag aspect

and/ or al gorjthms. associ at wi.th identifyin iLanal in traints
used for co #ﬁlﬁfq%g??dz%ig#egtsrg%treé’e&% g%q%eé%%l?gegrr?%%%[@ “an f/ig$°?§%% noayr? ng
such si gnal addgdcamrdtyteaititibed oo tlenaduene: madetr webbmrdsicgnpnied fesbates .

[0065] 1t will be appreci.ated that the data store (e, g., .nmenory 808)
descri bed h&f&p ﬁa‘bggs"gfgm@ittt%ﬁﬁtfec\?@fea&? F@%’r‘?ﬁtﬁ‘i?wegﬁ g%‘?ﬂ?’&fl%‘isgﬁeég%mr Y,
or can incl ygggpot h vEliteihde 2R iNQRY 8L B rk@atbEBPIMividBKls\WBNve@ant in this
illustration, and not limtation, nonvolatile nmenory can include read

only menory aeRORFRPeHisBAvaIHRIEIE SROMIIPRANerTags, adaptive anltyragy Gdfiankitibl e
ROM ( EPROM car{al.l)eecqclisgfﬁ%&%sl[ %‘l&ggﬂ?@, & GROMdGEERR M an I%r'&’{);w%ﬁ‘r%}?gﬁﬁ Lierror

Vol atil e nenory can inc random access menory ( RAN _ cts as
ext er nal caphgectrent/EL). Byharathisok thel dases forzpirping amehitsotitché¢dryoicet adkets RAM

is avail able in.nman or such:. as nchr onpus M (SRAM), .dynam c
Rant ( DrAY | Xy e R e e B R b SR el PR
SD%M, enhaﬁqﬁd?\oﬁﬂﬁiﬁfﬂd(@m&s,inﬁwﬂfﬁ?&bﬂtml@s@@AM (SLDRAM), and di rﬁc'sj
Ranmbus RAM . The nenory 8 of t subj ect systens,k an t hods
is int ended%%gs' onpr i g@feoﬁfrtﬁélﬁﬁu?“g@i ?Fﬁe$tg?ﬁ193{i? %B?Cts%/‘ﬁ%g@e%?ﬂﬂid e&‘ﬁnscated
ot her suit ab&cta@ 8y RrialRARAYOT, Q0064 RASRIY &1d/BUnd farhpFnFdktion can be
operatively coupled to a de-jitter buffer 810 which can be

subst ant i al Ic§irisd gid-terendansiradiof perdinkbuf fer 302 of Fig. 3. De-jitter
buffer 810 Gdsope emPhaxemolOFlAs!d mtabiddABRISR ey k!

swi t ched voi ce over packet “sw tche net work: ess termna
still furthewitdedppics escraanimdenithod n@w2rianglillastrated Sihild, éor @ipbstshdt
transm ts the, S a3kl finabl aleRLAME Reicd R38R AL IQ2in 104 NETes 3P ESSS

it is to be understood and appreciated that the methodologies are not limited by the order

of acts, as some acts can, in accordance with one or more embodiments, occur in
different orders and/or concurrently with other acts from that shown and described
herein. For example, 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. Moreover, not all illustrated acts can be required to
implement a methodology in accordance with one or more embodiments.

[00461] With reference to Fig. 7, illustrated is a methodology 700 that facilitates
transmitting circuit switched voice over packet switched networks in accordance with an
aspect of the claimed subject matter. Methodology 700 can commence at 702 where a

first packet (voice packet) can be received from an access terminal. At 704 a



23 termnal, etc. Although depicted as being separate fromthe
processor 806, it is to be appreciated that de-jitter buffer 810
and/ or no 2 can be part of processor 806 or a

processors %%8$%ﬁ%vm). [0067]Fig. 9 is an iIIustratioﬁegﬁﬁgﬁg§%w2n1
900 that facilitates transmtting circuit switched voi ce over packet
swi tched networks. System 900 conprises,a radio network controller
206 (e.g., access point, ...) wth a receiver 908 that receives
signal (s) fromone or nore access termnals 902 through a plurality
of receive antennas 904, and a transmtter 920 that transmts to the
one or nore access.ter 'na[$’902 L row% ransm t antenng g%?. N,
Recei ver Q0HCEHHR4IOREY RS PAIGHSHRIIGI ¥ FHROPE ICERITRE T SBACHRE i s

operativel ydagaati &t ®a i it phclemBetd adificd 9:Qntab@ttabieho et &Sime
recei ved information. Denodul ated synbols are anal yzed g a processor

912 that cathpeinstheperiad of gmeriedypratieadasingdesbrioEl aloeShwvkee Negar d
to Fig. 8, @%@téﬁ@ﬁ%aii&uﬁﬂﬂﬂﬁﬁ?of%ﬁt@ﬁb& tﬁ&%ﬁ%%&ﬁ bHsesus Rl sBheb?

be transmtt to or receive rom access termhal (s) 902 (or a

di spar at e bagechtmnifortilimgions i gomiofes andiang efriynaetvweenshs NAARQ

i nfol mation_rel .perform.n h i ions_.and f i Qns
set “tort h nabEmit s b2 REGAGTYAT R RSO SRS PR A dbgtRE)
buffer 916 iMsahcd, atileithat & 4 Imnisamsmititome ioferal (1K) tvits winiaghadn vH# ERRQ
over packet sw tched net.wor Further, de-jitter buffer 916 cgn

o ovi de. 1 nf BHFIBRS B % BOUES PF LiTeR 14 Waett g otEh A Lo I HNBE At or
918 can mul HAH®@$ttdnt! BELa 8y &1 ﬁﬁﬁf{(@szpnlég)éa@bé naMaEd bt Bhpodedon the
t hrough antennas 906 to_access ternm nal (s) 902. Although depicted as

bei ng separ &reaxdingraittheefiist rrckes ol sybsequent prakets sedsived PisFeateraren 2¢dgan
de-jitter b%Ienrﬁfaggsjeg? ? aﬁcgfpﬁe%awﬁea%%o P8 HAEdre ﬁétwgﬁ%ﬁ RSOf

912 or a nu cessors (not shown). 10068]Fig. 10 s n
exanpl e wi r estegshabmdyniniatliyodetapgted peri@tiointcrivds thicrcefierds.g., every 20ms, or
comuni cat i on SI}fStEme]fgoo depi cts one base station 1010 and one
access term r}i%l TI8G°¥Sr sake of brevity. However, it is to be
appreci at ed[008a] syst &suskQ@Ereta theitared Wodenfedpe “hfadhcohefdagmesliato hB

and/ or nore than qQne access ternm nal, wherein additional bas
st ations an@%?ssé’g&f‘éé@lﬁgear H4 1&168% Sff’éesﬁgéﬁt%ﬁ?l?‘a?wo%‘??ﬁt1 ohpser

di fferent f QM £eabPdiRedassal phitd 0 bPerddfhdAf A8E S IifeeRdenah »hd 050
described below. In addition, it is to be appreciated that base

station 1016MaIIFdIo identids s spesHivicaniexIUBEa P Emeresyate AETPgREibs

(7 0,1, ity D6 Bl Somsager mnapnamiacif e

traffic dat aomputaigonafmpesbabilitylditsizibatioreeues statss of interest based on a consideration
of data and events. Inference can also refer to techniques employed for composing
higher-level events from a set of events and/or data. Such inference results in the
construction of new events or actions from a set of observed events and/or stored event
data, whether or not the events are correlated in close temporal proximity, and whether
the events and data come from one or several event and data sources.
[0063] Fig. 8 is an illustration 800 of an access terminal 202 that facilitates
transmitting circuit switched voice over packet switched networks. Access terminal 202
comprises a receiver 802 that receives a signal from, for instance, a receive antenna (not
shown), and performs typical actions thercon (e.g., filters, amplifies, downconverts,
ete.) the received signal and digitizes the conditioned signal to obtain samples. Receiver

802 can be, for example, an MMSE receiver, and can comprise a demodulator 804 that

can demodulate received symbols and provide them to a processor 806 for channel



provided froma data source 1012 to a transmt (TX) data processor
1014. According to an exanple, each data stream can be transm’tted

over a rew&g@bmfﬁ sphtenna. TX data processor 1014 for gg}gﬁosoand
i nterl eaves e traffic data stream based on a particu ar co ng

schenme selected for that data streamto provi de coded data [0070] The
coded data for each data stream can be ltiplexed wwth pilot data
usi ng orthogonal frequency division multiplexing (OFDM techni ques.
Additionally or alternatively, the pilot synbols can be frequency
division nultiplexed (FDM, tinme division rrul tipl exed (TDM or code

di vision nul ti Iexe The |Iot dat i C wn dat a
pattern t hafst t‘BPog@ggé?%/,goﬁ cgn 6%‘?"%?? W‘E'J}Icgﬁﬁg%ﬁéd%@ %’tonaccess
term nal 108Rcived B fdcHREES02 faamﬁgene@ﬁ@g)m&mefdw’aﬁsnﬂbmﬂ@ epﬂrir@ﬁnt@emd
coded data for each data stream can be nodul ated (e.g

mapped) bas & GPIROCHAF HREMNEPISPBEAT latfwec?ﬁn@ealféirﬁé)f@écegs te“E]Pﬁ'a?rO;’f and/or a
phase- shi fFPJ%%é@s&gthétPEPmnaIk«;ﬂéﬁﬁfﬁ%&l ROARe b§7'}bcfe§vel‘§€)ﬁ g&leé&%SK)

M phase-shift keyi ng M quadr ature anplitude nodul ation

(M QAM), et ;fymzébe fardunsoissiothixt tratwmittes §1 4z contypisowic e mepoiesnatonems
synbol s. Thgfgc%gsgt%r%&mg?dl ng, and nodul ati on for each data stream
can be determne y i nStructions perfornmed or provided by processor
1030. 100711{ed] nodul Ataesertesmmddlos choadditivaaliptangise ewmore 808 thet is
provided to a TX cessor ich can further C

Podul at | on_ SiFBIeL (PR S ppesegsinp e Rk e ghib oot terbpgeTgsrived
provi des NT dalcihdahi 8feSmRBIE ifFbim@@oR rdlQedNb feffonsin} tethfiods YRS 2hd22a
t hrough 1022t. In various enbodi nents, TX M MO processor 1020 appl.ies

beanf ouni ng ﬁw&ﬂgmﬁ%t forrh g™ o B1staness MemoTy848:c28 SloBREFEURPRECHTS Stenaling
antenna fromp, 1022 r eefggal%\)%m’g%e bemb&IAS &diBns Mg, sokQA gdcﬁf?&ﬁuy store

transmtter processes a respectl ve synbo streamto
provi de one pwom@d@naﬂgogthmsgmb@tedamﬂl 1ﬂmﬁ’1eg siguaids comstreingsaised for

S N
Further, NTtomiyzategived gsa@nﬁleﬁtrrﬂemigeansm tters 1022a through 1022t
o0 ane g T om N1 gL conac, A0R4A,. Mhough 1020 LeRRSELLELY.
recei ved by nbRiadah @b eager YORAR thdbid?y 8PndidaRikilcaféhdri orlct Ricka@d bsthgnal
fromeach antenna 1052 is
volatile and nonvolatile memory. By way of illustration, and not limitation, nonvolatile
memory can include read only memory (ROM), programmable ROM (PROM),
electrically programmable ROM (EPROM), electrically erasable PROM (EEPROM), or
flash memory. Volatile memory can include random access memory (RAM), which
acts as external cache memory. By way of illustration and not limitation, RAM is
available in many forms such as synchronous RAM (SRAM), dynamic RAM (DRAM),
synchronous DRAM (SDRAM), double data rate SDRAM (DDR SDRAM), enhanced
SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and direct Rambus RAM
(DRRAM). The memory 808 of the subject systems and methods is intended to
comprise, without being limited to, these and any other suitable types of memory.
[0066] Receiver 802 is further operatively coupled to a de-jitter buffer 810
which can be substantially similar to de-jitter buffer 302 of Fig. 3. De-jitter buffer 810
can be employed to facilitate transmission of circuit switched voice over packet
switched networks. Access terminal 202 still further comprises a modulator 8§12 and a

transmitter 814 that transmits the signal to, for instance, a base station, another access



25 provided to a respective receiver (RCVR) 1054a through 1054r. Each
recei ver 1054 conditions (e.g., filters, anplifies, and downconverts)
a respect W@z@&g{%ﬁiw digitizes the conditioned signal E@Tfﬁﬁﬂ“&/ﬁjﬁms
sanpl es, and turthér processes the sanples to provide a correspondin
"received" synbol stream [0074] An RX data processor 1060 can receive
and process the NE received synbol stregys from NE receivers 1054
based on a particular receiver processing technique to provide NT
"det ected"” synbol streans. RX data processor 1060 can denvodul at e,

dei nterl eave, and decode each detected synbol streamto recover the

traffic data for the ta,strea he processi ng by RX d .processor
1000 1o confrniahea: ARaT bR s IR e ot S0 iPL 5
TX dat a pr oggssdiedBddiedtted 8eferl 0bhd@6r thOdQato] DO Ta) e PirOEBHE@Ks0LBTH
can periodically determne which available technology to utilize as

di scussed aPotBmles e OPSSSYSP GOBERBM1070 can formul ate a reverse |ink
Teesage Compine?) N9 ?n{iﬁ.tgis&n'ilﬂgﬁéti&lq{f{a's?&ezﬂ@@o fhaf ﬁ@iﬁtafalﬁaﬁsrgﬁﬁﬁg GRuit

[ 0076] The reverse message can conpfise various types o
i nf or mat i onswitghad doing ordi@adenswitthedindtonrksi Bistam 8beonpsey eedionstivatht a

stream The rever | i nk S can_.he pr TX.

processor 16%&0?1%5@@ I{e'gi’ gg‘%%epg%?vé‘j Wy aafrgfeg‘?eg 2? %ﬂ’fag%écegveﬁ:’ § }gg@lt@g?o at a
streans frosh@ordadra asesy eenihfls 602 twewligh atpbdality ofireeide brations ABBand a
conditioned by transm tters 1054a t hrough 1054r, and transm tted back
o base. ot alFHI4BLR0 HabGHrA hasene s w0 PR oGP g onsmt
signal s fromaakens. ReENDBDE dDLcA EinfRaIoNERoR YecaiRt aMbafs $024hd is
conditioned by receivers 1022, denodul ated by a denodul at or 1040, and

processed bypdatRXItRiserigiebwisk 3 dpmadyiaton Y Odhat demedulaies eesywddeformatien.
message traﬁ%ﬂ*gh&l@@d QYm Qﬁénéiﬁeﬁ‘bg%haré&é% o34 ﬂ%%be Qi'hﬁfégﬁ)stﬁé 1030

hh
can process t ext ra(_:t e rress_age t eterm ne \_I\/(‘II'C precodi ng mat rix
to use for gwceison deserpetl hbovsedtif ogard hpFiges.gint svhich is coupled to a memory 914

that stores data to be transmitted to or received from access terminal(s) 902 (ora

disparate base station (not shown)) and/or any other suitable information related to
performing the various actions and functions set forth herein. Processor 912 is further
coupled to a de-jitter buffer 916 that facilitate transmission of circuit switched voice
over packet switched networks. Further, de-jitter buffer 916 can provide information to
be transmitted to a modulator 918. Modulator 918 can multiplex a frame for
transmission by a transmitter 920 through antennas 906 to access terminal(s) 902.
Although depicted as being separate from the processor 912, it is to be appreciated that
de-jitter buffer 916 and/or modulator 918 can be part of processor 912 or a number of
processors (not shown).

[0068] Fig. 10 shows an example wireless communication system 1000. The
wireless communication system 1000 depicts one base station 1010 and one access
terminal 1050 for sake of brevity. However, it is to be appreciated that system 1000 can
include more than one base station and/or more than one access terminal, wherein
additional base stations and/or access terminals can be substantially similar or different
from example base station 1010 and access terminal 1050 described below. In addition,
it is to be appreciated that base station 1010 and/or access terminal 1050 can employ the
systems (Figs. 1-6) and/or method (Fig. 7) described herein to facilitate wireless

communication there between.



[ 0078] Processors 1030 and 1070 can direct (e.g., control, coordinate,
manage, etc.) operation at base station 1010 and access term nal
1050, res I Respective processors 1030 and 107
associategsgk(%ﬁﬁéﬁ%ry 1032 and 1072 that store progra%Fgggggggmgm
data. Processors 1030 and 1070 can al so perform conputations to
derive frequency and i npul se response eaglnates for the uplink and
downl i nk, respectively. [0079]1n an aspéct, l|ogical channels are

classified into Control Channels and Traffic Channels. Logi cal
Control Channels can incl ude a Broadcast Control Channel (BCCH),

which is a annel for broadcastin m control i nfornmation.
Furt her, @“&ﬁr Cont*‘r‘b‘?db%:ﬁa‘ilﬁ{’e {0 it dip %ﬁié nymbEHeT iy tasREPOI
Channel ( P%zdeﬂ@x‘oﬁh& 2 Soukle m@m‘@{raﬂsﬁﬁﬁ(T%:{R a&&&)ﬁfcﬁssﬂﬁﬂllﬁg According to

i nformati on. Moreover, the Logical Control annel s can conprise a
Mil ti cast C8he¥aPGKRatiriata ommgpn bovpnsmities oyerpieppective #itnNR-pdiKriiataDL

channel use 095501{;(@ A5t E‘(giec K n{:\ 'IrHFrﬁjél %s@ﬁ@éﬁ‘ﬁ@ﬁﬁt}g RhnMilsk GRgt

Service (MB ul'ing a ormati on one or several
MICHs. Generpattikcwylar wﬁtrgrscmeadalacgmfmgha dmdtraarﬂt;smuwde c@@edtiatel ( RRC)

ti h d UEs t hat i .
D NocH T o507 PR cotip 8 Yor SR EhaRlsed it Bt b R o e
L_ncg_ude ?_ Dagilngaﬁmoﬁ?m‘teﬁotnc:ﬂﬂmm@i mﬁﬁl@xbn,gd x (?ﬁgm téctSmalluEk)i;]gﬁdltﬁc@l?mpbmt
| -dlrectl on channe a ran edl C e contro II’IOI‘ITRIO
and can be ﬁ@“éﬂafﬁg? Yethe PHBHYH&OEO@%‘?%B‘&}W%X rgigion mppitiplexed (EM), tipg

Logi cal Tr afsfyiGodRampRkSd fl@jM QFBSdcBvidor Rl i5adxed (dHR f TR Qg s
(DTCH), which 1|os a Pgl nt-to- gl nt SI dllcr)ectlg)ﬁéa{l E:ha%fr)lel %Igglﬁcated to

one UE for t¥rcally aksewn dap p@tﬁ%‘n thahis prasassed i a oz, mermer fmdgﬁ@ b¢ used at
Traffic Cha d f

Poi nt -t o- nu{a?(i%%)%ﬁe%?lﬂﬁl}%gg% Atifha %l&bﬁén%gﬁg -B'% ‘fﬁl i\ﬂé)' Q;[u?fg Rat a%&%cg] I n
an aspect, Tradepech d@hsrmel csménr: encclhasdi(é. e slymbui mamledz)hdselilbn ali)bmcular

Shar o0 Dat a "CRARHOR SPORE G §ineth s smRl i e GRRR. G PAG-Pk1 can

support UE peyies (SRSK)NYI- ﬁi&is@-shlftmeﬁﬁQOMLHﬂlQUM—Jﬁeﬁﬂiﬂlrb @ﬂﬂpKlﬂDﬁ@%o@M@tEcﬁl
can be indi cat ed

t he net t he UE, i ng adcast ed
over an entiMeQ éMIef%S: legds 'rfg’é‘”tﬁt’feé"nlﬁ%?@ika?élqué}tj?'é‘Pnﬁ s. The data

resources that Gang bﬁnd‘fﬁﬁﬂla‘h@ﬁ fRh@T daBOiMehR Wk BE fdiGrnihia hamctmﬁ UL
Transport Channel s can cog‘grl se a Random Access Channel (RACH),

Request ChamadprmieRBODKyided byjpracakosHiiPed Data Channel (UL- SDCH) and a
plurality Of?(ﬁHY chanpg i&od&l%%%%ﬂgls'?ﬁxh@m&%aﬁls%ﬁpbé A6 HEPS Bt

of DL chann nd UL
MIMOQ processor 1020, which can further process the modulation symbols (e.g., for

OFDM). TX MIMO processor 1020 then provides Ny modulation symbol streams to Ny
transmitters (TMTR) 1022a through 1022t. In various embodiments, TX MIMO

processor 1020 applies beamforming weights to the symbols of the data streams and to
the antenna from which the symbol is being transmitted.

[0072] Each transmitter 1022 receives and processes a respective symbol stream
to provide one or more analog signals, and further conditions (e.g., amplifies, filters,
and upconverts) the analog signals to provide a modulated signal suitable for
transmission over the MIMO channel. Further, Ny modulated signals from transmitters
1022a through 1022t arc transmitted from Nyrantennas 1024a through 1024,
respectively.

10073] At access terminal 1050, the transmitted modulated signals are received

by Ng antennas 1052a through 1052r and the received signal from cach antenna 1052 is



For exanple, the DL PRY channels can include: Conmon Pil ot Channel
(CPICH); Synchronization Channel (SCH); Conmmon Control Channel

(CCCH) ; ntrol Channel (SDCCH); Milticast el
(MCCH) ; S%gﬂ @?5%7 Assi gnnent Channel (SUACH); Ackggﬁ@g%g%ﬁ@
Channel (ACKCH); DL Physical Shared Data Channel (DL-PSDCH); UL Power
Control Channel (UPCCH); Paging Indicatet Channel (PICH); and/or Load
I ndi cator Channel (LICH). By way of further illustration, the UL PEW
Channel s can include: Physical Random Access Channel (PRACH); Channel
Qual ity Indicator Channel (CQ CH); Acknow edgenment Channel (ACKCH);
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[0077] At base station 1010, the modulated signals from access terminal 1050
are received by antennas 1024, conditioned by receivers 1022, demodulated by a
demodulator 1040, and processed by a RX data processor 1042 to extract the reverse
link message transmitted by access terminal 1050. Further, processor 1030 can process
the extracted message to determine which precoding matrix to use for determining the
beamforming weights.

[0078] Processors 1030 and 1070 can direct (e.g., control, coordinate, manage,
efc.) operation at basc station 1010 and access terminal 1050, respectively. Respective
processors 1030 and 1070 can be associated with memory 1032 and 1072 that store

program codes and data. Processors 1030 and 1070 can also perform computations to



28 functions described herein. The software codes can be stored in
menory units and executed by processors. The nenory unit can be

i npl errent%%ogmﬁgﬁt he processor or external to the preggfsRisioiabso

which case it can be comunicatively coupled to the processor via
various neans as is known in the art. 10085] Turning to Fig. 11,
illustrated is a system 1100 that enableg utilizing a radio network
controller in a wireless comruni cation environnment. System 1100 can
reside within a radio network controller, for instance. As depicted,
system 1100 i ncludes functional blocks that can represent functions
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channel for transmlttmg trafﬁc data.

[0080] In an aspect, Transport Channels are classified into DL and UL. DL
Transport Channels comprise a Broadcast Channel (BCH), a Downlink Shared Data
Channel (DL-SDCH) and a Paging Channel (PCH). The PCH can support UE power
saving (e.g., Discontinuous Reception (DRX) cycle can be indicated by the network to
the UE, ...) by being broadcasted over an entire cell and being mapped to Physical layer
(PHY) resources that can be used for other control/traffic channels. The UL Transport
Channels can comprise a Random Access Channel (RACH), a Request Channel
(REQCH), a Uplink Shared Data Channel (UL-SDCH) and a plurality of PHY channels.
[0081] The PHY channels can include a set of DL channels and UL channels,
For example, the DL PHY channels can include: Common Pilot Channel (CPICH);
Synchronization Channel (SCH); Common Control Channel (CCCH); Shared DL
Control Channel (SDCCH), Multicast Control Channel (MCCH); Shared UL



. A nethod that effectuates transm ssion of circuit swi tched voice
over packet sw tched networks, including: receiving a first packet

ori gi nati Rgh £do®AcUd access term nal ; det er m ni ngpiMuBiohsiabss h
hybrid autonatic repeat request (HARQ) transm ssion the first packet
IS received; ascertaining, based at least in part on the

determ ned HARQ transm ssion within whigh the first packet was
recei ved, an anmount of delay that is applied to the first packet
before the first packet is forwarded into a core circuit swtched
net wor k; and establishing a periodic tinme interval based at
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t erm nal ar g, %&FP@Q Hﬁ:pendent on a maximum jitter attributable to
utilization™0 8 a transm ssion protocols. 5. The nethod
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t he subsequesthbiR@thehsedt IFgi DBiHNEreimPRIARH AL BRSFodc8dingd Wiads 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.
[0083] 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, a 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, efc. can be passed,
forwarded, or transmitted using any suitable means including memory sharing, message
passing, token passing, network transmission, efc. Additionally, in some aspects, the
steps and/or actions of a method or algorithm can reside as one or any combination or
set of codes and/or instructions on a machine readable medium and/or computer
readable medium, which can be incorporated into a computer program product.
[0084] For a software implementation, the techniques described herein can be

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



6. The nethod according to any one of clains | to 5, further
including identifying fragmented packets attributable to the first

packet or whHessuRspauent packets originating fromthe agggss0seisdonal
or del ayi ng conveyance of the first packet or the subsequent packets

to the core circuit switched network until all fragmented packets
attributable to the first packet or thezgubsequent packets have been
received or reconstituted. 7. The nmethod according to any one of
claims | to 6, further including adaptively del ayi ng conveyance of
the first packet or the subsequent packets to the core circuit
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packets being forwarded into the core network at established periodic intervals 1108.

Additionally, system 1100 can include a memory 1110 that retains instructions for
executing functions associated with electrical components 1104, 1106, and 1108. While
shown as being external to memory 1110, it is to be understood that electrical
components 1104, 1106, and 1108 can exist within memory 1110.

[0086] 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 the spirit and scope of the appended claims. Furthermore, 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 2 manner similar to the term
“comprising” as “comprising” is interpreted when employed as a transitional word in a

claim.



means for establishing a periodic tinme interval within which to
convey subsequent packets originating fromthe access termnal. 10.
The w rel ess comruni cations apparatus of claim9, further including
means for determ ning whether the fir packet that is carried at
regular intervals utilizes at |east ofie of a high speed uplink packet
access protocol or a high speed downlink packet access protocol.
li.The WTHEIC28E8MEDRANING THE DIVENTINARE USFOLL@WVEI m 9 or 10, wherein a
frame nunber associated with the first packet is detern nabl e based
at least in part on a tine of arrival of a frame associated with the
first padket &rmethpdthgtefprmaiasirapemissioh of dirsuif §witched peicskaaer packet seiteied deivanks,
based at ,.{cma,gg in part on a I|mtat|on |rrposed on a nmeaxi num nunber of
HARQ t ransm ssi ons. é,12 The wirel ess communi cat i ons appar at us

according to BRVBAL 56?“}8?%{!%‘“@&% 3 qcoesyiRE@in the first packet

signal s an addspimhivieg withit ivhicleliybrid Addiatid fepeareduydd eHA KD rdslecbsibnha et
defi ned psarggé%(i data convergence protocol (PDCP) protocol data unit

(PDY) that enploys at |east one of an unused packet identifier (PID)
for an exi st i #erripaiokdesedaiticrstdorarendenisermired FHEE) rapRidER) wptinwbiciothe fat a
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ket
conmmuni cati ons .a par at us accord g$to any one clains 9t sﬁ ot s
further %ffﬁ?ﬁ'ﬂﬁg °°§1""Fﬁé%§W§°"FQ)‘F' &dni ni ng vvhet her the fi rst packet
is carried w gshblishing eperiadickint itdarvil®aded itlldﬁ’ﬂtrﬂfaﬁbﬁ)ﬂ@hmdumd?)jelay within which to

function %&Hv&)ysups@Bj\éﬁtg&%tp%lgﬁlgt{ng)fmrq 918 HCCESS lflfgiga(i.e nunber.

2, The method of claim I, the ascertaining further including utilizing a preduct of a difference
between a maximum number of HARQ transmissions and the HARQ transmission within which the first

packet is received and a time interval established between the maximum number of HARQ transmissions.

3. The method of claim | or 2, the ascertaining further including determining the amount of delay to

apply to the first packet without decoding the first packet.

4, The method according to any one of claims 1 to 3, the periodic time interval within which
subsequent packets originating from the access terminal are delayed dependent on a maximum Jitter

attributable to utilization of fast data transmission protocols.

5. The method according to any one of claims 1 to 4, further including identifying discontinuous
transmission (DTXed) frames by extracting timestamp information included in a header associated with

the first packet or the subsequent packets originating from the access terminal.

8. The method according to any one of claims 1 to 5, further including identifying fragmented
packets attributable to the first packet or the subsequent packets originating from the access terminal or
delaying conveyance of the first packet or the subsequent packets to the core circuit switched network
until all fragmented packets aftributable to the first packet or the subsequent packets have been received
or reconstituted,

7. The method according to any one of claims | to 6, further including adaptively delaying
conveyance of the first packet or the subsequent packets to the core circuit switched network to maintain

an underflow rate established as a rate of arrival of packets later than a time at which the first packet or



14. The wirel ess comruni cati ons apparatus according to any one of
claims 9 to 13, further including ascertaining whether the first
packet is carried with jitter by utilizing one or nore of a high
speed uplink access protocol or a high speed downl oad packet access
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comuni Catigidihg ARPAE MebiStefinl @i m 16, wherein the nenory further
retains instructions related to utilizing a product of a difference
bet ween a maxi mum nunber of HARQ transm ssions and the HARQ
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imposed on a maximum number of HARQ transmissions.

12. The wireless communications apparatus according to any one of claims 9 to 11, wherein the first
packet signals an adaptive multi-rate (AMR) frame type included in a newly defined packet data
convergence protocol (PDCP) protocol data unit (PDU) that employs at least one of an unused packet

identifier (PID) for an existing packet data convergence protocel (PDCP) protocol data unit (PDU) or a

packet size of a received frame.

13. The wireless communications apparatus according to any one of claims 9 1o 12, further including



32 19. The wirel ess conmunicati ons apparatus according to any one of
clainms 16 to 18, wherein the menory further retains instructions
related to at | east one of identifying fragnmented packets
attributable to the first packet or the subsequent packets

ori gi nat | ﬁh.g Gk ' o Ty LTI\ - e t
first pagﬁg?%%?g% é subs@%ﬁg%ﬁégggﬁg?sr?o fﬁé“@%?gqug%ﬁﬁﬁ’%ﬁﬁ?cﬁﬁﬁ’
net wor k fHigtionalisy grovided BrarY kR ssaeRefrynist t rj but abl e to the first packet
or the subsequent packets have been received or reconstituted. 20.
The wirel ess communi cati ons,. apparatus accordi ng to any one.of clains
16°t0 16 Eanel BT PRy BF i s Rt ey Pt e DI PEresehoe
at | east aweringle vhethgttiefidt yackke isgiringwitigineety axitzngohe bdveord éfrasigh parek eflinior
the subseguentaRBCke! Righ el BovnRhe p%k&g%we;s p?é%ci)f:@ge?e E'i?éomﬁ%&sgl?nsmission

mai ntain _an underflow rate established as a rate arriva i
packet s KRt¥s) frames arg indicptad Bt seqginecNg Prée sdpitive mplHeaetAM fieme a8d, psadaptivnt
packet s ) afuﬂiarhle (A R]{:ﬁdﬂr\é&lypﬁ(’a'ssbﬁatédhﬁtmw st (iaiadk?ld)i- the &}&queaengtw\mikmtd r.] na
where t he ive el ayi ng conve of the fi.r acket or e
o b equone I ditkd etk B8 h BlleS Ry PR ol s il bl my

established based at |least in pan on a difference between a

transm sgson ﬂ%lxﬂéétegéfcnrﬁun&(i)cffahﬁ l%gé?x@tﬁ&ka%onﬁ&qo Qnﬁ'gﬁ'lg 4 ﬁmgfti&%r&ér%cﬁgﬁg

bet ween a maxi num nunber transm ssi o

t ransni sSFtERInker Hetenhs S5t palest o sybseqnant lpatkets grecarvayed exith diger wilizipme high

I nter V_a| sgesd gdakdt sbred prRdcweetretN@scHmh i} FRndRHET (DK ediralRe are not transmitted

transm Sso‘lue?-t Selair, the first packet and the subsequent packets are conveyed with real time protocol (RTP)
functionality provided by carrying a sequence number and a timestamp, the timestamp is utilized to
differentiate between an erased frame and a discontinuous transmission (DTXed) frame, or the timestamp
is included in a newly defined packet data convergence protocol (PDCP) protocol data unit (PDU) type

that carries an adaptive multi-rate (AMR) frame type.

16, A wireless communications apparatus, including:

a memory that retains instructions related to receiving a first packet originating from an access
terminal, determining within which hybrid automatic repeat request (HARQ) transmission the first packet
is received, ascertaining, based at least in part on the determined HARQ transmission within which the
first packet was received, an amount of delay that is applied to the first packet before the first packet is
forwarded into & core cirenit switched network, and establishing a periodic time interval within which to
convey subsequent packets originating from the access terminal; and

a processor, coupled to the memory, configured o execute the instructions retained in the
memory.

17. The wireless communications apparatus of claim [6, wherein the memory further retains
instructions related to wutilizing a product of a difference between a maximum number of HARQ
transmissions and the HARQ transmission within which the first packet is received and a time interval

established between the maximum number of HARQ transmissions.

IB. The wireless communications apparatus of claim 16 or 17, wherein the memory further retains
instructions related to identifying discontinuous transmission (DTXed) frames by extracting timestamp
information included in a header associated with the first packet or the subsequent packets originating

from the access terminal.
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19, The wireless communications apparatus according to any one of claims 16 to 18, wherein the
memory further retains instructions related to at least one of identifying fragmented packets attributable to
the first packet or the subsequent packets originating from the access terminal or delaying conveyance of
the first packet or the subsequent packets to the core circuit switched network until all fragmented packets

attributable to the first packet or the subsequent packets have been received or reconstituted.

20, The wireless communications apparatus according to any one of claims 16 to 19, wherein the
memory further refains instructions related to at least one of adaptively delaying conveyance of the first
packet or the subsequent packets to the core circuit switched network to maintain an underflow rate
established as a rate of arrival of packets later than a time at which the first packet or the subsequent
packets are to be conveyed to the core circuit switched network, where the adaptively delaying
conveyance of the first packet or the subsequent packets based at least in part on an initial delay
established based at least in part on a difference between a transmission delay of the first packet and a
product of a difference between a maximum number of HARQ transmissions and the HARQ transmission

within which the first packet is received and a time interval established between the maximum number of
HARQ transmissions,



