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BACKGROUND
L Field
[0002] The following description relates generally to wireless communications,
and more particularly to delivering sequenced service data units (SDU) to wireless

communication devices.

II. Background

{0003] Wireless communication systems are widely deployed to provide various
types of communication content such as, for example, voice, data, and so on. Typical
wireless communication systems may be multiple-access systems capable of supporting
communication with multiple users by sharing available system resources (e.g.,
bandwidth, transmit power, ...). Examples of such multiple-access systems may
include code division multiple access (CDMA) systems, time division multiple access
(TDMA) systems, frequency division multiple access (FDMA) systems, orthogonal
frequency division multiple access (OFDMA) systems, and the like. Additionally, the
systems can conform to specifications such as third generation partnership project
(3GPP), 3GPP long term evolution (LTE), ultra mobile broadband (UMB), etc.

[0004] Generally, wireless multiple-access communication systems may
simultaneously support communication for multiple mobile devices. Each mobile
device may communicate with one or more base stations via transmissions on forward
and reverse links. The forward link (or downlink) rcfers to the communication link
from base stations to mobile devices, and the reverse link (or uplink) refers to the

communication link from mobile devices to base stations. Further, communications
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providing information to the target base station about the sequence number of the first

packet to expect..

SUMMARY
[0007] The following presents a simplified summary of one or more
embodiments in-order to provide a basic understanding of such embodiments, This
summary is not an extensive overview of all contemplated embodiments, and is

intended to neither identify key or critical elements of all embodiments nor delineate the
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method can further include determining one or more missing SDUs numbered between,
and including, the index of the first missing SDU in the received set of packets and the
last of the one or more subsequent SDUs.
[0010] Another aspect relates to a wireless communications apparatus. The
wireless communications apparatus can include at least one processor configured to
receive a command for handing over communication of a2 mobile device from a source
base station and determine one or more service data units (SDU) that are to be re-
transmitted following handing over communication. The at least one processor is
further configured to wait for the mobile device to transmit the one or more SDUs to be

re-transmitted before expiration. The amount of time to wait may be based upon a timer
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[0013] According to a further aspect, a method for facilitating in-order delivery

of data packets in wireless communication handover is presented. The method can
include receiving at a mobile device a handover command for transferring
communications to a target base station. Or the method can include the mobile device
making an autonomous decision for a handover to a target base station. Independently
of the trigger for the handover, the method can additionally include determining a
sequence index of a last SDU received in-order from the mobile device and transmitting
the sequence index to the target base station in response to a handover.

[0014] Another aspect relates to a wireless communications apparatus. The
wireless communications apparatus can include at least one processor configured to
issue a command for a handover of mobile device communications to a disparate
wireless communications apparatus. The at least one processor can be further
configured to obtain an index of a last SDU received in-order by the source base station

from the mobile device. The index may be transmitted from a source base station to a
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[0017] To actWRBMi%Sh the foregoing and rel ated ends, the one or nore
[0017] To accomplish 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 in
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 may be employed and the described embodiments are intended to include

all such aspects and their equivalents,
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10020] FIG. 3 is an illustration of an example wireless communications system

that effectuates in-order processing of service data units (SDU) during handover.

[0021] FIG. 4 is an illustration of an example wireless communication system
that displays sample message passing to process SDUs in-order during handover.

[0022] FIG. 5 is an illustration of an example methodology that facilitates
determining SDUs that are to be re-transmitted by a mobile device.

[0023] FIG. 6 is an illustration of an example methodology that facilitates
transmitting data to a target base station on handover indicating the last SDU received
in-order.

10024] FIG. 7 is an illustration of an example mobile device that facilitates
transmitting an index of the last SDU received in-order.

[0025] FIG. 8 is an illustration of an example system that determines the last
SDU received in-order for processing of the SDUs.

[0026] FIG. 9 is an illustration of an example wireless network environment that
can be employed in conjunction with the various systems and methods described herein.
[0027] FIG. 10 is an illustration of an example system that determines one or
more missing SDUs upon communication handover.

[0028] FIG. 11 is an illustration of an example system that transmits data related

to one or more SDUs in a re-transmit queue for in-order processing upon handover.

DETAILED DESCRIPTION
[0029] 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) can 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.
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met hodol ogy that facilitates transnmittifdg data to a target base
station on handover indicating the |last SDU received in-order.
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described herein. [0027]FIG 10 is an illustration of an exanpl e

syst em t hat PHSESPIR RESCHAR appbject, an executable, a thread of exccution, 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).
[0031] Furthermore, various embodiments are described herein in connection
with a mobile device. A mobile device can also be called a system, subscriber unit,
subscriber station, mobile station, mobile, remote station, remote terminal, access
terminal, user terminal, terminal, wireless communication device, user agent, user
device, or user equipment (UE). A mobile device 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 mobile
device(s) and can also be referred to as an access point, Node B, evolved Node B
(eNode B or eNB), base transceiver station (BTS), home NodeB, home evolved Node
B, wireless router or some other terminology.
[0032] Moreover, 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 cxample, computer-readable media can include

but are not limited to magnetic storage devices (e.g., hard disk, floppy disk, magnetic



nore m ssing SDUs upon communi cation handover. [0028]FIG 11 is an
illustration of an exanple systemthat transmts data related to one
or nore SDUs in a re-transmt queue for in-order processing upon
handover . YETMPLBEDIOESCRI PTI ON [ 0029] Var i ous enbodi nentPETAIS2008/075073
described with reference to the drawi ng$, wherein |like reference
nunerals are used to refer to |like elements throughout. In the
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di agr am f or ghd/tv- s @hachide r@@hbik hRHR BESGTHAhRINANR. Ohe S machine-
enbodi ments. WO 2009/ 023746PCT/ US2008/ 073073 7 [0030] As used in this
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sof twar e i n[®38kut i onTheReshngpantdseribed hewipmag e used forberiolsuyirélsssnot
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conmputing devi ce and. t he conputi ng vi ce can be a _component. One or
nore conpo ngﬁﬂ‘?nﬁ%ﬂvﬁs@gi”&'@“% AEfiH @%ﬁrhé‘% swusle gyt fegycaagdespain

executi on apgidl&HFISCHDMAIAndBthb0§ s EThORANEy GATPIM P e AR Ve
di stri buted between two or nore conXuters. In addition, these

conponent s eHen wréERrehaneeay ok COMA spvipumay implgiani aradiod¢chnolagy sigh
various dat g shitMdelUgestSLNR6 ﬁ%Eﬁ(gﬁRA béD%/PMBe&&SUE% includes
fol I or renot as 1n

communi cate by way of local an processes suc
accor dance Witd¢band-€D)hAIWAEDMY) adetlor venrme o IRMPAacKEVA 206 @gversdst a

[ om one Comanins L ASGLaRA 8 208 1P RERORERL . 24 0T

| nternet wi tithat Besbabgmtedirtor byolNe Y oafmiritisngaM). ALOBDIMAUS kel MBY €,

various enb?rr(ljgglgnqgr}t% raac{ig tegﬁrfo%giybs%gh Qseé\%l\?edil?ﬂﬁg r(]é]u%q.ftRi:f)?Ultra Mobile
Broadband (UMB), TEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 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 that uses
E-UTRA, which employs OFDMA on the downlink and SC-FDMA on the uplink.
UTRA, E-UTRA, UMTS, LTE and GSM are described in documents from an
organization named "3rd Generation Partnership Project” (3GPP). CDMA2000 and
UMB are described in documents from an organization named "3rd Generation
Partnership Project 2" (3GPP2).
[0034] Referring now to Fig. 1, a wircless communication system 100 is
illustrated in accordance with varions 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 rcceiver chain, each of which can in turn comprisc a plurality of components

associated with signal transmission and reception (e.g., processors, modulators,



with a nobile device. A nobile device can also be called a system
subscriber unit, subscriber station, nobile station, nobile, renote
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[0037] According to an cxample, system 100 can be a multiple-input multiple-

output (MIMO) communication system. Further, system 100 can utilize substantially
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source base statton 102 and/or the mobile device 116 and/or 122 upon handover, in onc

example.



[ 0038] Mor eover, the nobile devices 116/ 122 can comruni cate with the
base station 102 while traveling in a geographic region. Upon noving
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subsequent SDUs to the communi cati ons apparatus 200 as well;
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system for PHsTSHEEMCLL r‘f‘ﬂﬁtloHta%’B%Wt wqqp@ncg h S QM expires, t

reest abl i shemnhugitationeapaveis JWOGhGCRlivéray qlsenc@naut@ftmgml initiated
nmobility Suf@d?ﬁ forward handover or radio link failure recaqvery or

handover fa r ec V&Y vetepgg e R &1idestraigdis 2 wirdes cannuserationsfysema

base stati 080 KRRIah SeieNdTHUS ecAH L dnBRAcliNSEERN o f-bilieP ey BASIP! €,
wirel ess device 302 can transmt information to wirel ess device 304

over a for mramumm@omsy@mﬂor mistaperapiaity hdppen e reflessodrevi ce 302
can receive étﬂ)fh ?Hleflg@c[pp%t{)fgl ?ﬁ%ﬁd&%kﬁﬁ%ﬁ Qﬂitl?%ﬁg%o@lhgfsu%ﬁ ge | i nk

or uplink channg reover, "sys tem And the
wirel ess defdrees 186@vanct 304 link fai mosmeoon coatrehandovar faaid;ecreddvaﬂy @acit r ol

RLO) | t hat dat to dat
{ranem aoi of B0t RARE BREICHGY BF S veGefhal Bt FoRFE r en tideor. T

conponent s aiexbthpl viBiRbd dovRRs 3821 O trRElit GEBAdtRa do RateY deRick R84 over
w rel ess device 302 can be present in the wreless device 304 as well

and vice vef &qvaiddinkfE dewalinh dramighubsirTiglrsativr We st reaeveidoageen
these conpopgmtwirdiQs d@sﬁé&@%»@%%&@@& liR0or Lﬂpﬁ&%éﬁéﬁﬁéﬁ 'h@&%ox%?‘é};&&n%@@

i ncl udes an SDU recei ver 306 that can receive fromwreless
devi ce 304 aamd;/e@rMHt/Iﬁ)ewstmnr @ndetb@werewsa@glcemw eslldé\%):an eomrSDiikate on a

o der ot 300 Nt A0, BEGYGBH BhL B S005 N LECSLYSH '

transmissmn over a protocol layer, such as PDCP. Also, the components and
functionalities shown and described below in the wireless device 302 can be present in
the wireless device 304 as well and vice versa, in one example; the configuration
depicted excludes these components for ease of explanation.

[0044] Wireless device 302 includes an SDU receiver 306 that can receive
SDUs from wircless device 304 and/or other wircless devices (not shown), an SDU

reorderer 308 that can sequentially arrange SDUSs received out of sequence, and an SDU



wait tinmer 310 that can specify an anount of tine to await

re-transm ssion of SDUs not received by the wireless device 304 while
in comrunication with a previous w rel ess device for which a handover
command i swoeaeioxzeh W rel ess device 304 can include arcasis:®Rursondex
determ ner 312 that can obtain the indeld of a | ast SDU recei ved and
delivered in- order prior to a handover fromthe wrel ess device 304

to the vmrelei mﬁlsoz as%(\:a as an. . SDU transmtter 314 that can

transnmit SDOE!HEE AN SRIRYja AU of Bpieda awprs T iEansssion of Rk Us ot
nore prior kddiesety HRMErIRE Bcvigd 303UAERSS EdthidnitAGAIWAt R¥vibiewircless.

wi rel ess device 304. The SDU transmtter 314 is capable of forwarding
SDUs over adfdssisF whichpdwerdaver eqmumpandgs raceiveds \Wirplees doyige 304 can include a
af orementi o I |

That The. tr aacerer s SRoRREetyipdha el SHHATR: b et SDUARER g2
(e.g., in adglidctadriy-ovder pleomﬁmnmcefmreihcr\am@:ﬂs dsvion3 @ to shawviselbssg

sequence nu S Al al | | ted. t

m ssing squgﬁcgjb%ud%{’grleggggggﬂm ﬁeri”%%‘ ttcﬁ‘g%ﬁ‘igg@ gﬁt)]arff‘“‘g’ivf:(ggy the
transm ssi omjirelead deeice 304 fmwﬂnﬁ)(@mﬂrmor@ﬁﬁ(al ihddked $RUS McESiod Buddsdsiidly
mul tiple antenna

be util d wh
SDUs ban borGaRes beeatieist Sl od S B niEp B AtPblagl P ES e,

[ 0045] Accor gD ofvér a&{kn@%ﬁmbﬁacetsﬁﬁl M FoR bRaSp1€l QlYd ﬁ@reﬁ@ﬂn&ﬁ& X2 interface or
comunicate with a nobile device (not shown) provid % Wi rel ess
e

access ser vt dderfacarlgwgl beranpraeitind thatdls fransmetted S@Bfﬁmn atoeedwit the t he
wireless deWn‘%ﬁiS@&‘xl/t)c’é%'OQQt EORQ aﬂﬁle%ﬂﬁ{n 2§ remmdﬁoﬁr & @gggg‘f

such that SDUs can m t the rel ess device
f ol | owi ng ssﬂ;@el@ﬂﬂelmnlbyred Sﬂéke@dlly,ot pilbreoperesiatdelss iitsinggleiquency  of

t he SDUs. th can request .a handov ! to

the wirel ess %g(%?cg%ﬁg}gﬂeed fot E‘h evr? Srlel0 gaéle(ggrv‘fsggsswfa Ky ' P

handover onphe]hcaItﬁan@ﬁrsﬁ&teusﬁi[gmhlap&&Mteﬁﬁasy\bl&hﬂnpﬂ&eiAJRQliﬁﬁ{}cess&?b&h @ Bge in
| owi ng the handover

the re-trans gﬁéuelﬁfé t he nobi | e devjce

request, th&" FAODEIRESIE] QU G CRECBIC? H@ee@e%mhaasﬁnﬁ%@
mobi | e devi g4s] 0046] AfrotdihStoe@TRamPIRVRY Rlirclc W\ &F R BDEELS dotnRthicate with
outstanding SDU to be re- transmtted by the nobile device, the |ast

SDU i ndex daimobils AeficcInot hawn} pravidinetvirdiess peegesscryices therdtasThegmobile
recei ved angq.del % %Eﬁrﬁ'ruhf&a vﬂ&rtgé Q/JI‘EQ W EhEs ﬁszggtel\-'ﬁ (ﬁ?%‘%g{%% or othrfr &L

Additionally, where t evi ce as trans I'ona
i ndexed subeer@memomsohctmfes@li)ﬂhat 8Dble carebd redngsiitteed th tht hdéreBRIHevice 304

transmtter can wrel e devi.ce ,
wh ch can' r B EPTRERRE e SORR TR B P pe i R ERT Y 8ble SIS v
306. The nobid &ad@lﬂ,&ﬁn@:ﬁﬁieh@vwmé@rrB@QSﬁhWaﬁHM'ef okt waktleMevabant, oa
m ssing SDU.in need of retransm ssi n ased on the index of the |ast

SDU recei velleatitfeh devierdt comagau angpyescPeaybekiba aiopile devigravines t o
be re-transghd éafbore WHRIY aROh thdNe- t?&‘é&%lt qa&%%%%&&%%@%@ 7ﬁ&m1&éthe

informed, the nobile can retransmt all SDUs starting fromthe | ast
known recei baylore rewigiiethe avitslespilgvidesd3 caebﬁg@eresewng UsHenmethieanadiie
outstandi nggSRM in the re-transmt queue of the nobile device in this
exanpl e, the SDU wait timer 310 can be set to establish a tine at

whi ch t he willddbess delvrith;iec@@ﬂlcnmveldefharemﬁlemeistah@utsanﬂmgﬂﬁm to beas- ti med

out or that_fhe SS Vi, ce es. nNot. .ex ect t.0
recei ve thetrzruesfnrl%aéﬁ{s tﬁ @Bgﬁ fﬁ&f’??‘@)&a@é%ﬁém%ﬁ dg%@é"éle’ﬂ% i trﬁ’f’fé““ the
recei ves t hindSDbf the 1at,f$)lSWemmand délﬁbreahﬂoﬁ&pﬂortl@éwrrélegs ®R¥REPHE, the
SDU reorderg;id308 can, arrange f sequentially to interpret data

within one ihgpallyspiere ShecmeRile; C\‘?é‘rce 37 tHngBitied 2dditienpho B s skt s t o

the upper | ayRéqueSius e D RELd RIABhitRA AhOSOU thahBhittet §‘14Qﬁﬁ HRNGRPIHE
the wirel ess device 302 can be an base station in a wrel ess

conmuni cat i 9RYS fethastitelesadryiaeid2yivhieh ensreerive the SBUA fivane mrswark interface
via SDU receiver 306. The mobile device can be informed by SDU receiver 306 about

a missing SDU in neced of retransmission based on the index of the last SDU received

and the additional SDUs indexed subsequent to the SDU to be re-transmitted. When not



[ 0048] Turning now to Fig. 4, illustrated is an exanple wreless
conmuni cations network 400 that facilitates in-order delivery of SDUs
in wreless comruni cati on handover. A nobile device 402 is provided

t hat commw eewes378DUs over a protocol |ayer (which camcwam2msmiesor
a PDCP, for exanple) to one or nore bask stations 406 and/or 412. In
t he exanpl e depicted the nobile device 402 can communi cate sequenced
SDUs a, b, c stat on 40 bas tation 406

recei ves onlf y %mght o g z’ﬁ%%aéls iHSW ms\rl\%?fg% ffgmﬁ%@&g&“f% recered Bt

b, where thecqnetgﬁtblymrdl@@&tb\@éc 308 Aﬁldicfoabeﬂoﬁtytaﬁd}ﬁ%]%UAﬁ tHéa s Elah i,
nmobi | e devi ce 40 cgn,'ff' li.ze a retransm ssion sc such that b

can be stor 8F%R H‘etni1 & APticohigripis cxample.dre $IRE wdkimes 348 ¢icks Wb f or
subsequent E@aHIKRASHSS WARK tHNGirdAS eFtAs 10 HREHAL 'Ehesfe%%ﬁsﬁat His' y

receiving a and ¢ can store a in an uplink receive buff

ot herwi se pﬂ@@é%’f osithgt the vrgnlpsy devica HE dsbaswiss dagsinohe4o6 twmcps'cttwrmb

before proc and thus stores ¢ in a receive buffer 408.

[ 0049] Accor ng to ?hl s exanple, before SDU b is successfully

recei ved by[ld3e st atQuomwr thOGirvles deeict Bah=sntissi thaSHUaM B U aradet(ﬂe@e

402, a hand r of 402 |cat|on ase s |on
205 t o bacoslfhpRen TGSt SBIL RIS e e SBLA ey

nobi | e devi trerffR2dLoOWRBInWNE B Mok STPECAT RHvET0%6kdBddst@im ov\ﬁlckets to the
20091023746PCT/ US2008/ 073073 15 base station 412 additional services
of fered by PHRET B8k supap fhsrintepst iefoseh(ion Ibgnapsmpe. themicinss des 2
the like. Sthog #oRid §atd%Vﬁ 9%%&%5 aﬁ\%&rﬁmag ah6%, Md'the Qﬂgg Sk on
412, the re-transm ssion of go ase Station sl nce
base st ati oA04o® bse dlﬁpﬁ@éﬂrbap? ﬁi@tém§esvh8mwnﬁmwmatlh@wm binodild éWIC)EHS 402
However, |if a 4 [ng i.n [,acess|

nobi | e deV| lézgﬁ%ga&lr H %th%gé%el véqt}%%l?%&s%g%fego éﬁﬁseantmb%‘? g%‘f 8eer
and the reshdrtdmgga%mmycameﬂﬁmbaebqae @ta&@rstedhe ﬂ?helsss detiec BOMI Tins, the
devi ce 402 ang/ or_base tatl otB 4%6 ca det ég ndeﬁ of th
last SDU r eRPURIFIRe For BTl Ba e By e ol 0% viaing g Eex |

addi ti on, bagentiaBiDes ¢06ay@Ysalue SO 6athe S\mu BaBRRERPBI4,34 Bne
S|gnallng that sequence nunbers up to and including "a' are received,
and additi offM*that 'c' is also received to facilitate the nobile
term nal degpagon to FghihaAsded FROLYiuddrat d wth
transm ssi ogj ofplcll 1 go Otce%rdetlelrl%aneggpgl iﬁﬁ.@ndeﬁ)&gsgn be
transmtt edcqmvmeaf@a%@efwoléit‘i(}@ﬁha@f@ilaﬂtgmg-wﬂtrtdebmgss efiSiRHs inywrr@essl ved

SDUs, which The. b station 4
utilize thi sd@ghrggzﬁgjtl %&Q’? ﬂhaﬁ‘ E@bﬁv\egévﬁc%ﬁqﬁ 5 %ra‘élf(i %@agﬁﬁln& néﬁ%e

SDU b has n@terb@e:nocroétagén/(&dhch‘ﬁamsse DRBE o8 h RDICPN fot ERarmyse) tavat br HoN b
to be retrapsmt fromth bil e devjce 40 ho t he nobil e
devi ce 402 Sﬁ@h‘? 40@6@/81" gzgﬁ@ﬂtﬁnef‘ﬁmﬁleﬁé%%%lﬁhﬁmpg‘&t %“ﬁé@%%ﬁ ation
412. Upon reseminitde Squkdeed DEshasangtead baB séhdsn 489 10Er, 3Rl satleﬁ ess
the SDUs b and c.as well as neV\Ay acqwred SDU d. I'n addition,

i ndi cat ed b{PGRe Bl 4 ¥ Bassestullatnddrmands ¢ acastiveARBbior &, Wﬁr tbe
402, base si@hii@ctls 15@1)510'&1!3@%?%&:‘% VWA L BesBRRLOR Bbﬁ’ér vRle a2k, 1lsz§tre-at
Ieast sequence nunbers 'a' and are receive I n-or

del i very antarsmosessriegmeofucBbiig bdam bﬂgowdmd@)trarsnmtfbtﬂbrm&ﬁnfdm mobnla S
achi eved asy ferrin net hod i es
rel ati ng to %E@gpa?&%\é&e %ﬁ%@?ni]rﬁglf’msg n Q‘hag?se ﬁ%ﬁon ?()ﬁﬁ %nso success%aigrg
conmuni cat i @ncihiapdeuédr: car goield inah mplﬁﬁdecéi% Btﬁ“fer 100 onulidp@ e proebss SDU
simplicity of the t hodo ies are shown and descri bed
as a series? 0?°‘§{§‘{¢§ r{ﬁl? ft’aSF Statiop f) u?tﬁg ?f@e&ﬁﬁe%‘eé?‘gthéﬂﬁf’ﬁéf 1} he
met hodol ogi Rseciad umologi Mted by the order of acts, as sone acts may,

in accor dancS with one or nore enbodi ments, occur in different orders
and/ or concl®t8nt |y viieardigie thinexasme, batorhSpU s suscessbally seseive byl

base station 406 vig re-transmission from mobile device 402, a handover of mobile
device 402 communication from base station 406 to base station 412 occurs. As

indicated, this can result when mobile device 402 comes within a specified proximity of



[0052] Turning to Fig. 5, a nethodology 500 that facilitates ordered
processing of SDUs in wreless comunication handover is displayed.

At 502, an index for the last WD 20091023746PCT/ US20081073073 16 SDU
recei ved iwioawder37ie recei ved. In one exanple, this camCibasteseisrsd
froma source base station in response t% a handover command. The
index identifies the last SDU received froma nobil e device where the
nobi | e devi

a st an S i s Je-transmt eue, f
Cvampr e At PEgantgh D RAReRGees el o Vi e b RRE Bl LG e
| east |3 pardrminal ﬁdﬁlﬁ)rltlﬁtdlﬁ?zc Sﬁﬁtcﬁiﬁﬁ)ﬁb bgbﬁﬁb 4(Eub$»ezfmﬁﬂd A Imcﬁl WSV_iﬂl&j’ascﬁﬁation
receive m ssin e determn ne eval yating. t
recei ved i nggiﬂ%ﬂ TGHEDY ‘t"“ﬁo’? F\%ﬁg@é’ voil gor %B?&‘a’ﬁlé]‘ﬁ ‘qué% gﬁm

[ 0053] At 50@ng¥airbdeRgs SO Font M nedilk MSFiYe A2, ISy QRS It Phsd WltRn M 3Si NG
SDUs. In one exanple, since the mssing SDUs are identified, waiti ng

can occur ufEmpdiptkly hesis pecersing S Ys em mobic devican02sit mgy SBOYCTe-om i t s

re- E fﬁgs?utc nahiEHRed $HURBALIS I EX AT Eresfeird ég | §53015 F0n8 BH& géoggsgéﬂd Ik he

at upon explration, recelv ered an
processed witichoehileavicaé0 @dmr\bm statien AG sinndpteBbis . theindSOH the fasttSTEJ

m ssing SDUs, ar are . rde rocessed

the m ssi ngre§BUsd ai}iisdegl(‘)r%rﬁ&i in'or V'l?ugé \?a?fi? afaedgqlloﬁ Lfaﬁ? gat';o&glgfpd

data i ncl udagyiao titcaGDhsh E@ﬂoﬂi&td@éﬂaﬁﬁg gt dequetppelimbay &f & dnd-iful€Rig
ilJustrated |s .a nethodol ogy

for exanpl e, [0054] Turnin Fig

600 that tr af’h§Fﬁ HeeCiy s mﬂr?%fiitwﬁalbuh?fn@ Wi resiyedVrebtatdheimbi®at i on
handover t otd@gial idciich tb@et%%ft of 06€§§d fh6n elfoce%@uﬁm tﬁtnsﬁ%@m%f ‘&,
handover indication is received hi s can froma nobil devi ce or

base stati of®AH can Becedstarmingdribeingdex @nrhﬁbtan@nmd’toctée h@mstagomﬁlﬂjt a
geogr aphi ¢ Eﬁ% Qkh SIllgSr ﬂl@ﬁggpécgweﬁéi)gg%mh{]ﬁc élﬂé%__Sﬁw it gﬁ’ﬁe&x\éﬁgle The

in-order from vice 1S t erm ne or ex
negati ve- ACKaacatatlbe412 eemsintiliv¢ thib th deteemine toi badedDk mde::hoft $12lt! atdné SDU

i redi ately DUthat uces fuII recelve det er mi ned
Loe the ¥ s E e o Bt e, TR T8 R Al B SRS U B B e
transmtted trﬁ@imﬂéd frch;DltJSe péeRed g 4oﬁtA§Qﬁwn; he riobtedede 40nerahasits SDU
received in alternatively, the index of first m.ssing SDU)

can be tr an§]?ﬁ[[f @8“% ‘(‘f”%aﬁﬁ‘é’éual{ 419 ‘i’i‘ﬁ bass sfasien 14 QYoo S DB, Bisoi I e

devi ce cOMMYpcGakibRA1 B&ndREG hh® Rk e 1SS ¥ and DB iRy a?z:hu@&ﬁsnu
subsequent | y recei ved SDU along with its sequence nunmber can

transnmi tt eddt & wdsdtigpageindicaied bnthe errowdraobese s@@ommélil to bﬁmm@mrﬁmﬂee
the SDUs Caag)g%a&es%tgnaﬁ% g ORAIRE A SRR §53 thLiPaﬁ 12N it Pe

appr eci at ed i'naccord nce W t
herei n, infemmboes’ eath’ df)erenm]bevedeg“husdnmgrddled@wmyranmgreﬁﬂsmgtoﬁSDéIq
retransmtt ow n des ri bed. As used

ot er o™ ho St b et G A o Ao B oo [t he
process of [@EIpNi Ng RdFoRing@s Fighf R, thétBodbldi®Felefind t8en-5)et fdtessing of

environnment . _and/ ar user froma _ set of observations as captured via
SDUs during wireless communication handover are illustrated. While, for purposes of
simplicity of explanation, the methodologies are shown and described as a series of acts,
it is to be understood and appreciated that the methodologies are not limited by the order
of acts, as some acts may, 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 may be required to
implement a methodology in accordance with one or more embodiments.

[0052] Turning to Fig. 5, a methodology 500 that facilitatcs ordered processing

of SDUs in wireless communication handover is displayed. At 502, an index for the last



WO 20091023746PCT/ US2008/ 073073 17 events and/or data. Inference can
be enployed to identify a specific context or action, or can generate
a probability distribution over states, for exanple. The inference
can be provabikizsric-that is, the conputation of a prolBabiuStNNg073073
distribution over states of interest ba¥ed on a consideration of data
and events. Inference can also refer to techni ques enpl oyed for
conposi ng hj r-l.evel events fr a set of, eyents,and/or, data. Such
Cnfrence raompe TR sl Rl HOReeRels il o B Skt BT o
set of obsebaedtagweht Ssppagy 10n hahdovedcogeald. dat tndewbdehtifes the lagdDW he

events are correlated in.close t or al oximty, and et t he
evonts and GRERCCBHE PO oRYc PSR s AP sHE: de G S
[0056] I n ong.-exARR @eud, rRkSAFIES AC 30U, BRe HBEEreinisSHs SHUE MeRgewhabaer
there are SDUs outstanding in a nobile device re-transmt queue upon

handi ng ovebasedatiget Berdrtomsthe mgex. ekadgsriabedgdiuppesueritS e Ran e recsivedin be
utilized in i.S: L . r UF S : J ned.
" one. exantl'g MisigSD0s Bt AtEmBI ARG ovil i The RS TANARR d LG

det er mi ne exidstentihe subsepraeSP Yt engecddf an SDU. Additionally or
alternative tinme an be sim.larl ilized in this ard.
A so " Snus 130 cechtidl Rat AR R B Rel S s e el g SHRAG 18
f or enhanceoff exauptesiatdthe deaaw STHUS de QREtiBx@MRItRE chiDO&EL Initl) thefmdlslean
illustration of a device 700 that facilitates det erni' ni ng a | ast SDU
i ndex recei $8HCS FrgMYR Fhe ene D Yo HoRdssfrapenibayesgefnApiopexamply @

receives a gh@Padn deh@ifked i@thd WatANGR (it (FGRIXYBafAl RBNIed SIS 8Hown) |
performs typical actions on (e.g., filters, anplifies, downconverts,
BLc.) the T eusiodend siagasrd wihet Brgng foeiscd the B S 6n ebt FBGhAT { o
obtain sanp : I%q@g' C R IR : : can
denodul at e %ng%énlg\/e éséér%g%q\g:?eghg]@gr ovi 3‘%&?%3%9?&39@%6?%%%@? ﬂ{}%g{gf or
channel est Sk srsooPanibesb@rmE@6ailzble. hethds pgodeksancldédi io dteefDWocan
anal yzing i gf grlnpti ﬁn recei ved bgd rﬁcei ver. 702 and/ or generating

i nf or mat i on °F SFEFAHS HPREE TR gy Ollel FU&APPiSr 716, a processor t hat
control s ongposy) nor e TEARGRE RIS 60iludRwddea #thodelogy 600 atifReeRs Or
that both anafl yzes i,nfornation received by, r%c@e}l ver 702, %enerdgt es
i nf or mat i onHeMAtPRAYREYIrgRssKFvics somampriration prelovaiig fuderdr-erishe or

mor e COWponj%fH&ssi;]fg g@%ﬂtﬁ? A£@02, d RARREPAMIcG6onQ0:£RBd A/ Ichd B ¥

conpri se nenor 3 that is operatively coupled to processor 706 and
that can st ordlededcae beee stationsnd cane, in respense daja dabds devifearavits ahgut

rel ated o Al Al & IS o AASSORLAL S W ae OBl E Rl

and/or inte , information re to an assig
channel , povevice isdtermioed.t Fre ekarkgle, caregativeyACKhen bs trafisatittesl fond seemtd on

oL o o ASPE B GATIULEE0 R e, el o
determined to be the last SDU received in-order. Alternatively, an ACK can be
transmitted for all SDUs preceding. At 606, the index of the last SDU received in-order
(or, alternatively, the index of first missing SDU) can be transmitted to a base station to
facilitate handover of mobile device communication as described previously. In
addition, at 608, subsequently received SDU along with its sequence number can be
transmitted to the base station for handover as well. For example, the SDUs can be
deciphered and header-decompressed.

[0055] It will be appreciated that, in accordance with one or more aspects
described herein, inferences can be made regarding determining SDUs to be re-
transmitted during or following handover as described. As used 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 captured via



WD 2009/ 023746PCT/ US2008/ 073073 18 with estimating and/or utilizing a
channel (e.g., performance based, capacity based, etc.). [0059]It

w Il be appreciated that the data store (e.g., nenory 708) described
herei n carwteoceitdier vol atile nenory or nonvol atil e nmerorsz208/0Gan
i nclude both volatile and nonvol atile néhory. By way of illustration,

and not limtation, nonvolatile menory can i ncl ude read onl y menory

, t mbl
(00, T OSERTIRLE TN LG oS octal Sl o iR, AT S

Vol ati |l e nmegpey geadtate @@kdhd&lxtﬁ&l@k@ﬁht@ﬁﬁﬁ@ﬁstﬂ@%%xéﬁﬁﬂﬁ Th&‘hif@rbnc@%ﬁ§b@s
ext ernal cache nenor By way of jllustration and not limtation, RAM

i s avail abl erthbfhﬁ}?y%ﬁblp e gqa%wtaa@nﬁ A @ FRLaRIG st et OB RARA StateR af aRirest

RAM ( DRA 1 Tl a.
SDRAY | CNh R SR DR T e | e ST 4Bt T ke cct

Ranbus RAM ¢DRRp for ¢¢mpmgﬂnghcmcmvcnthérosmaqcecﬁcvsmstaedmdamtml Sweh hods
ded
I's intende br}tf&er?c%ggéi@ %thg\ﬁcénh%étr[ogg)ggﬁﬁeven}b ofrd ttl%é:mgh%]?% gbésg g/ er

ot her suita rocesso

702 can furbhmmeh&bﬂmemﬂmwmehwaQQMpme@rmmtms&aﬁ@aﬁﬂunbnﬁﬁxndﬁﬁern1ner
710 that can determ ne an éngeﬁ aL an SDU successfully received

i mredi at el y “HIPCE PIOSURI0H AR JRRAGWM 2 THFEE 2BHERt $H18° FPrBicids Sbpevatbeveh
addi ti onal | ynd@tLsplegd to a re-transmt processor 712 that can
re-transmt SDUB whi ch are not successfully recei ved at an base
station (e. {056k non-laore pxampie dpfpacHs canb madypiasstesniaiigon)ether fste are

re-transmit SB‘UQ%G@&HHT%%% ﬁ%ﬂ?gﬁv&gﬁﬁ%@g SKI ozﬂ{a%ﬁg fgé}e like.

According to an exanp ete m ner can obtain
t he i ndex oforimanikations. Sﬁhnwmglﬁy@ffenent-@ndﬁrcs bg/n bwtiluad 1nrtg1saegquh|aedthb
the re-tran If therei re-trans

b ocessor - 7ioPe AR R peibirely 1 18 Ralnfio SBTubbf ki ri b ER
be one i ndeke utilided suberaticastistsnoand fa- emfnﬂsﬁm of arf $18UT @dtitidngdii gr SDU,
for exanple. Device 700 may further ca}r;grl sa a_nodul at or 714 and

transmitt er 2HeRRIVAL @ RIS SERPI SR PG SHOATY Atikized inythis gercri Also; SRHF cangbe
for i nstancgscodedBeRichAMt i pre AR S8 i Pl &Efor @ﬁlﬁnce’%rtsh@éﬁlﬂxiqgéﬂd%{gﬁ t
a

as being separate fromthe processor 706, it will be appreciated t
the | ast SDONG Gide®lcdet ermi ner 710, re-transnit processor 712,

derodul at or jof34, and/ ﬁg TR ALA4 011104?a%?lagZ(ﬂ)@%faagtafte@%eﬁﬁﬁﬁﬁ%sa%st

706 or nultlple processors (not s own)
illustrati oSDbfflné?m@iimlﬁ(Oﬂiet hdgtvide 46D Icorna:tws amodezer?{@tmw&edmsang
Wi rel ess comaqlﬁ% lan hangover -usin trans syst em 800

r insta 5t r{:cewe. a1nt acc né)s sl'ﬁmévnﬂ?tpsets'form% ty%celhac Oons on

conprlses a pase S IOﬂ

recei ver 81(}zghﬁter¢ amghﬁﬁ@dmxgmabe(rs) ett ) resRbredKighBll sndridditiked tilevi ces
804 through a lur it receive e&gt ennas. . WO

2009/ 0237 465BH11988¢) 8jgn: -;cs@a;gm pemples. Recetver 702 can comprise a demodulator 704
that can demodulate received symbols and provide them to a processor 706 for channel

estimation. Processor 706 can be a processor dedicated to analyzing information
received by receiver 702 and/or generating information for transmission by a transmitter
716, a processor that controls one or more components of device 700, and/or a processor
that both analyzes information received by receiver 702, generates information for
transmission by transmitter 716, and controls one or more components of device 700.
[0058] Device 700 can additionally comprise memory 708 that is operatively
coupled to processor 706 and that can store data to be transmitted, received data,
information related to available channels, data associated with analyzed signal and/or
interference strength, information related to an assigned channel, power, rate, or the
like, and any other suitable information for cstimating a channel and communicating vig

the channel. Memory 708 can additionally store protocols and/or algorithms associated



806, and a transmtter 824 that transmits to the one or nore nobile
devices 804 through a transmt antenna 808. Receiver 810 can receive
information fromreceive antennas 806 and is operatively associ ated
with a dempdabiabea74812 t hat denodul ates recei ved i nf or patriusE008/673073
Denodul at ed synbols are anal yzed by a ptcessor 814 that can be
simlar to the processor described above with regard to Fig. 7, and
which is coupled.to.a ry..816 that stores_.infornati,on related, to
oot i mating & CaHRINERNEOF Ll 5 Chappel K n DR FRIPBRCC AYedr FABPERASCC.
strength, daicg.to be transmtted to or received fromnobile device(s)
804 (or a di@%ﬁgate base Et ation (not shown)), and/or an¥ ot her,
suitable inf tion Ferlhbeapnrerigsed hathe Age bRE (G8r msaeradl) dasriberd

functions sgtrefnQish Be BRES iVE‘latiE:'rn‘ﬂi(h?)?§ OF néhhBlatif hathd &S &R b @ SDU

receiver 818 that receives SDUs fromdisparate baSe stations as
descri bed aloktlcasd nenvolagise mebpilye Beviyo (8)strgtun, apbrpt dioviation, canvadbatile

handover to . | S, I to a
SDU r eor der g{regﬁ?gg@ﬁg‘?{i@eaﬂﬁgg?l}lgrﬁggl%?%@ie(?@ig}r(g%i%l!ﬂfl lﬁlg%b(]i\f? g%tgdr)lglﬁ’e base
st ati ons upekcthiasigopegrammabiel ROMIEFROM ecldaucatigrauisic RBOM (EEPROM), or
re-transm ssign. [0062] According to.an exanple, one or r i.le
devi ces 804%15%@?1‘&%0 é’lla(%ﬁ%lﬁﬁ’f} 'ccﬁf‘inl?ﬂédetr?fld?ﬁ'eacﬁ‘ﬁ@Blegio&fn&oﬁwg[&g‘“?}} om
a source bases 8§ alidrddl chiRImERAYNBy v iIhBnsRvahd nbtheni®ibh) BAM is
device(s) 804 can transpmit SDUs on an RLC | ayer to the base station

802, whi ch @wniaplg ip BgaY {Asws Bychin 8yrshgneecRAVESREN), drenitlc BAM LaRAM),
descri bed hepghRnod SR ARPIIIR AQY] HE61E HaB0%e tﬁ,%%\fﬁok%ﬁﬁ&g@e@nhaé%

inits queue from previ ous conmini cati on w e source b

station. | nSPRASM(BHARAM)t fichivii DBRAYE(SLIRAM).804d daed RembuhBASSuUr ce

base statio r 1 N b 3 | as Lecei,ve t he
source baseﬂgggfqll\&c}ha[irﬂ?}@g%né% 7(?%2&3%6 Elbéefcgpgte Seak%%%)flﬂloﬁsﬁﬁrga}a%g?%ansmt
queue) . | n acdptisepwithduhdeiaglindied ha sessimttdng pitengiablergles bEmdaviyce( s)
804 can tra .1 subsequent to the e statiqn 802., The S

recei ver 81WQL recef@%esfﬂgﬁgé%@%ﬁéwer%%&a é’“\‘ﬂ%ﬂ € ORErAtiYeY FEE B f
the | ast SDist 8DBIiVRE deRrpingeT 10 thAQREBddheniRASEindd:adfa0BDIPAicedBrRbREN

determ ne one or nore SDUs m ssing between the sequence starting with

the index af#eRAdiTGediptel PriReiors ograckeydedasd FOUEDDe nrpcesoudOGiean
M sSing in_ bildifiolaAYE ouphdio BAS Frafthnlt bBlesSRZ1 & Aib MR k. olimit BBUTRHAS

t
device(s) 804 to re-transmt the appropriate SDU, such as par
HARQ r et r anerings pusaesbioky escarvpd et anlhasaddioni(eg,, a nhe-A¥s s reteateid drons02
can set a tiper..t. r Lving.th 1. SS) DU and ~continue wtho it
T the 11 mep ext 0L ERE Rl MEadl R8s FARGEPLO M St e ke
arrange t he ASBdddingos ape:aagés thedad BB erdetdrin@tcrD (canalbtAivothg hndex of the

depi cted as, bej separate fromthe processor. 814, it is to be
appr eci at ed 1%5%‘589‘?{3&&@6@'0% '@b%%%@%@ﬁﬁewﬁ@ﬁé@gﬁwwgcwrﬁ dtelfver
818, SDU reededels @h $820in thlermehiakdit @FocBhds 7 BN, tiOAM:refe 1842pran be

part of the processor 814 or nultiple processors (not shown). ]
[0064] Fi g. eeheha-rerernhppee reelruksibbamerione o indexf steamtooanit The

wi rel ess CoRMUNEEILLAReS »ﬁé&@%ag}ag%ﬁ %orﬁggsetm@dumim Un érgnsﬁmer
one nobile device 950 for sake o revity. wever, 1t is to be
appr eci at ed 71 hthat wyrsrevnlOO0ddat ahh rhnsdet ngréto framsones, bdsee sdtmnj on

and/ or nore n. bi devi ce rei n_addit.ional base tior
and/ o mobi PSR B0 TR0 AfhoSE hE e LRl BORIRE ipRSordioB 4 PR,
exanpl e basée sppatdined @i0hate: SWhitdex derimiae9A0, depntmbecbcbgbomn?2, | n
addition, it is , to he appreciated that base station 910_and/ or npbile
devi ce 950 EOBHRP 4t‘ﬁ'@/‘§%‘}%€ Orﬁgﬁ@. beypast of pr@)SS,Or(?gﬁPT@‘H'F‘gE’i ons
(Fig. 4), apfcedsoleidiQRsw()Fi gs. 5-6) described herein to facilitate
wi rel ess comuni cation there between. [0065] At base_ station 910,
traffic dat#0008F a nubiBed ison iluptration ¢faaritemOp thay fagdigetes ordering SDUs

during wireless communication handover using re-transmission. The system 800
compriscs a basc station 802 (e.g., access point, ...) with a receiver 810 that receives

signal(s) from one or more mobile devices 804 through a plurality of receive antennas



froma data source 912 to a transmt (TX) data processor 914.
According to an exanple, each data streamcan be transmtted over a
respective antenna. TX data processor 914 formats, codes, and

i nterl| eaveso tiweotx7el f i ¢ data stream based on a parti culper/useds/ogo7s
schenme sel ected for that data stream tol%rovi de coded data [0066] The
coded data for each data stream can be nultiplexed with pilot data

using ortho al . frequenc Lvision.multiplexin Ok t.echni ques.
Addr Ui onal | S0And PERAR e FREiIt o By RSP ae b G deriF S0 g ven
gi vi si on Whl@ﬁﬁnﬁ%ﬁidﬂcr%ﬁm., R@rdﬁmr gljiwdaag&i&imh&h@i@mﬁ)ld ﬂ}%‘{ﬁe ar@énngpde
i vision mu exe ( . The pilot data is typically a known data
pattern t ha%éé g‘ddl" ng'gm gsppciptedtsitng ﬁ%fﬁ%ﬁlat%ﬁ}gé}&ﬁ dﬁéo‘ﬁ%"éfﬁ raecivadhi | e
device 950 tfgo@mtibiBbem6NANBELyKIBIPR0 Sy FD 8y %k&cbab%ﬁclhﬁlcm},e aRlar
coded data for each data stream can be nodulated (e.g., synbo

mapped) bas&dheprogesserrdesaibicd pbonsdithar g tetigefrand whiph,is gsiupkedyo a

M phase- shi by P16 RTRl ke ARG At iR 2 8Sabhg b oS0 8 P eneen
(M QAM, et endorSefedfeteedt stongthhiata tdat arasdntietednoton r@eived Gemmehilealeyiod(s)
can be. det eb 5 PP AR SN SERT OB o P L o) PP g cor
930. [0067] ddred@Gistfatnhian tiewalehssactions dnh@udabms 3t foRf MBreGAPri@ssor 814
provided to.a TX M I\/D(gr ocessor 920, which can further process the

modul at i on I SoyRIcGo a Y raorivy 8 18 Ehatipavtyep S BEs St disrpents brsa
provi des NTsimdidl.atibLAbSYFIOL asShAEATRGR d%ﬂi%&%bﬁ@g&ﬁ @5@%&%@@1 922a
nbod TX M proc 920 app

through 922t. In various enbodi nents, TX ssor lies
beanf or mi nghawspytitie thedaschsatopniBedcsssof 8 ke fitthiencasipled dors SBROreomderech 820

2006/ 023740 BET D80, BA0TS S FOR R ARk P ron Badyer s

and pr ocessesbide daspee divineregyanirolssisti.r eam t o provi de one or nore

anal og sign and further conditions (e.g., anmplifies, filters, and
upconverts) ﬁ{(ﬁ%} anal oy GHaleSn{<EBPIGA é’rg’oﬁ%’ﬁ‘gglget%dlcg? 4aqang‘ﬁ?‘{°éﬁ5‘l e
for transm ss&h@niomhs id@e MYota6bR B rom AlbElE base MhtioP Gt FHotd) SUpRR! S

fromtransnitters 922a through 922t arc transmtted from NT ant ennas

924a t hr oughersions; the @obe devies(s) 80 oppioquamitpdliy e apekfi & lygsig the hrse

i ough 952 e e R e B e ey (R ived
provi ded t oh¢reinethp awbily devieatsidié car IREYR)-traSaat IPoingts (@Bukr frofEacivious
ol ver S0 BRIRLHL AN, Burol S, B GLER S SOURAGRA 4
sanpl es, anendarthheur@riasessen chileasatipdreiaddxfoptheVdisdSDH re@ived dpaiedi ng
‘received” bsc}{jgct:%qt!ases gtgtleo%rpn-order (e.g., before the SDU in the re-transmit queue). In addition,
the source base station and/or mobile device(s) 804 can transmit subsequent SDUs to
the base station 802. The SDU receiver 818 can receive the subsequent SDUs as well as
the index of the last SDU received in-order.

[0063] The base station 802 can then determine one or more SDUs missing
between the sequence starting with the index and ending with the first subsequent SDU.
If SDUs are missing in this regard, the base station 802 can wait for the mobile
device(s) 804 to re-transmit the appropriate SDU, such as part of a HARQ re-
transmission for example. In addition, the base station 802 can set a timer for receiving
the missing SDU and continue without it if the timer expires. In either case, the SDU
reorderer 820 can arrange the SDUs for processing thereof. Furthermore, although

depicted as being scparate from the processor 814, it is to be appreciated that the SDU



[ 0070] An RX data processor 960 can receive and process the NR
recei ved synbol streans from NR receivers 954 based on a particul ar
recei ver processing technique to provide NT "detected" synbol
streans. RXOdemwmuodcessor 960 can denodul ate, dei nt er Ipeauszooamtsors
decode each detected synmbol streamto rtover the traffic data for
the data stream The processing by RX data processor 960 is

or ooessor i aer YA sDR TR bYereipliya By SELe aptvisiy 2L fon ve put o

peri odi cal | yhedebessvk B&4 Mhalhpmrpamggofgqnff@hawm to uti I [ Ize Es di scussed
above. Furt . Proc of 970 can formul ate a reverse |ink nmessage
conpri sing E&iﬁ’?ﬁ rix |ﬁ’§ ibwdpﬁﬁdﬁﬂﬁ vareleghtoamigAtion Py sien 704 031?‘32] The
reverse | i nk/iRRSSQHBNEARBARPRS 900/ &pi QUShMBEStRh 910504 BB hfe deviee
regardi ng the conmunication 1ink and/or the received data stream e
reverse |inR> W%@é)f@m’fﬁbef’lpwe*@@sléédo by apprtietethihat sysiomd$8 oan B8B(C

whi ch al so Mol La strea froma
data sour cehg)g@!hgﬁéﬁﬁd%% I%It(&by‘ﬁltélﬂ%rrn) ul af ?g%@éblpcdgg Where d% uond?&be
transmtter stam:ﬁntlfnr oogie &vies carid subangiaily tzﬁﬂlaba:odqffémnﬁf&ﬁﬁ e®dngil¢ on
910. [0073] tlon 9 du ated s from mobile
devi ce 950 Sg SQ%(%?E/ Ohé%f dgﬁlﬁ‘¢é§5 &0“'%?6‘2’8 g E’EBQ}“ e 9 Reer s
922, denoduhﬁir&datbd/that m@mdmd@mran%ﬁmo&wd@m%a%ﬂderbmoﬁt@%yﬁé}hﬁ
processor zé tqQ extract the reverse |ink nessage transmtted

mobi | e devi £82930° and ¥ eontigyrabiens &g 4@31961/@%16@96%@3@ ﬁﬁéd@ﬁﬂw&e@m

message to Q?Fa@ill1%@@1r%§s%@mﬁ{ﬁ&9gbl{'ﬁem'é{v}@ént0 use for deternining
t he beanform ng hts. [0074] Processors 930 and 970 can direct
(e.g., cont (965 coor %ﬁ%@stamﬁ@etfafép datp foperatbiconf @tta fzses Straovided
910 and mb&%ﬁ@%%%@;{%?@%%?ﬁ?&ﬁﬁf (\f‘%)}{[a‘ca p?ocgssg%éldfe Accordmg to an

2009/ 023746

example, each data stream can be transmitted over a respective antenna. TX data
processor 914 formats, codes, and interleaves the traffic data stream based on a
particular coding scheme selected for that data stream to provide coded data.

[0066] 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 multiplexed (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
mobile device 950 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 amplitude modulation
(M-QAM), etc.) 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 930.

[0067] The modulation symbols for the data streams can be provided to a TX
MIMO processor 920, which can further process the modulation symbols (e.g., for
OFDM). TX MIMO processor 920 then provides Ny modulation symbol streams to N
transmitters (TMTR) 922a through 922t. In various embodiments, TX MIMO processor
920 applies beamforming weights to the symbols of the data streams and to the antenna

from which the symbol is being transmitted.



22 processors 930 and 970 can be associated with nenory 932 and 972
that store program codes and data. Processors 930 and 970 can al so
perfaiin conputations to derive frequency and i npul se response

esti mat es WoropA74pl i nk and downl i nk, respectively. 100TASRMWS/HB0130
be understood that the enbodi ments desctli bed herein can be

i npl emented in hardware, software, firmwvare, m ddl eware, m crocode,
or any conbi jon thereof Fo ardware joplepentation, th

b ocexsi g IEL *Can st Sapalie r2dbci Rhind BReSTR Mrbes s s bolersim
speci fi c i niegoatedncirmart bsal¢ASHES), andifughéralonditigma(e. op hopHASD) Fifkers,

DSPs), digital signal  processing devices (DSPDs), progr ble logic
((:Ievi cZas (PE' ‘,lpcf’i“g?ré) %EG f %’r‘r&‘b’? Uégﬁvé‘ﬁ’&é‘%@atf‘%jp@g&)ﬂgwg%’éssors,g

control | er s trafinfi§sRmCReE he MIBAG chdthbll FRFRGETSMbEulatel Bighal €REGtFaARhSters
units designed to performthe functions described herein, or a

conbi nat i on#ehwygh IBYrETRENitA Eoanlountonaat L4atrougiptZépeempedively.
sof tware, fL{f re, madbEwaleei0osdm @&%ﬁfedgﬁo@gfﬁ@sgﬁm aperre&ﬁ‘ge% by
t apl e ne

segnents, ey can be stored in a rachine-rea um such as~a
st orage conpareninas ASotmugk §idrnd dencrcepdespalt fran prcheettuneds2as

St twar o BRURREH B ROk kg Oxg A e oSt ek it g, &

struct ures, cétditin® 4. @) 15dre la@ipkifies anddagdonsegeRbpdeaie dgnat igtiad i

anot her code segnent, or a hardware circuit by passing and/or )
receiving i FoiRes §gnal &Prgyldaﬁw%w%%c H’ﬂii?%ﬁf%‘feé?eé thegympissri Rrovide a

contents. | B§adsPRIdiRNreRIVIHNBMID stRAFANMEBL €rs, data, etc. can be
passed, forwarded, or transm'tted using any suitable neans including

menory shar (Mg mess atye Rfadast prgoessasiOeh cparsedivrpndmsesser the e sassivid si on,
etc. [00771Fah,4 sﬁ?&frﬁsvf?orn‘?]\’k P&%hf%@&%g%%és%? ontarﬁgﬁfcglﬁpf}éé:ly&z)r&?js%' bed

herein can be |1 nplenmented Wwth nodules (e.g., procedures, tunctions,
and so on) tdehtiqueetofporvidd MedetenetT omsboll gs@misbh 8K dwer @iocessof960 saf t war e

codes can be_stored in nenor its and. .execute rocessors. T
ooy uni ¢ R hgrele o febda 0% ERTREbBLeb B E R e e
t he processgita fornhoMutChreaMs Ehb prazaRidgey FRNEMA pEREIWEIA is esHpplededtaylihe
processor via various neans as i s kno inthe art. [0078]Wth
reference t 8P .OnI'B‘,be W(LM{Métpé?FeF@r gg%%f@twafé prpcesien © ldet byssisisan
SDUs to be peggtransmtted by a nobile device during wreless

comuni cati on handover. For exanple, system 1000 can reside at | east
partial ly wi@ilh a baderosessoi B capppriddcaliy deigenine pich|precoding snagréx to

i ated fhat . el udi )
B bcks, - whi SR TRELEH AH8 ForuicPREGIRPE SR @3 daidEh P Ik oAk
i mpl enent ed clyprisingy omesis ondex poftionaneé a rok velweiporimhi on t hereof (e. g.,

[ LLver o) gt om 100 el & o0 Cal 2R 008 Bl

2009/ 023746 Rgi/dup200 8drirhdfl 3iod Jink and/or the received data stream. The reverse link
message can be processed by a TX data processor 938, which also receives traffic data
for a number of data streams from a data source 936, modulated by a modulator 980,
conditioned by transmitters 954a through 954r, and transmitted back to base station 910.
[0073] At base station 910, the modulated signals from mobile device 950 are
received by antennas 924, conditioned by receivers 922, demodulated by a demodulator
940, and processed by a RX data processor 942 to extract the reverse link message
transmitted by mobile device 950. Further, processor 930 can process the extracted
message to determine which precoding matrix to use for determining the beamforming
weights.
[0074] Processors 930 and 970 can direct (e.g., control, coordinate, manage,

etc.) operation at base station 910 and mobile device 950, respectively. Respective



i nstance, |ogical grouping 1002 can include an el ectrical conponent
for receiving a sequence index of a |ast SDU received in-order at a
source base station 1004. For exanple, the index can relate to the
| ast succe¥@bubhgs7secei ved SDU without interruption (ePgGrUSposhisots
requiring re-transmssion), or the inde¥ can be received by neans of
radio signaling. In addition, thIS can occur during handover mhen a

nmobi | e devi ¢ce can e .of .restrans

R N G B R e
colrrpongnt L @?dc@gﬁtﬁﬂm n%mg:ﬁu’t@%l{ a7 cabhlso pafdie: cosipuatisHy tb Haﬁivdoy a
rel ate rYDI e devl ce based at east r (0] e sequence in
1006. Thus, TEeuAEEEH 1B’é’(:}ﬁe f%@oﬂbﬁaﬁwwé%%% ‘?@F aP‘@ﬂﬁd&gtdﬂ‘éfﬂﬁés f ef’li’ect“"i‘
successf ul | yoo7srei vedi: and bR LAERSSROh AR EMbRAUENEReriBddURreid b8 Hendex
conbi ned with subsequent SDUs transmitted to the system 1000 can be
utilized tolmdde@epEhia hrdgirggobpus, fél@twafr@rmlﬁ@cwran@wr@@d%ﬁr P t he
mobi | e devi ga,Adeh:th o |F¥,vr aﬁXxﬁ&&ﬂE‘lﬂaﬁ%}eﬁéﬂ g&bﬁh%'ﬁ{lg éx% ﬂ:?gs

that retains |nstruct|ons or executl unce |on assoct at e
el ectri cal ompipmmﬁm withi®@be annlmfc&ﬁ)ﬁhca%bn brecglrommgrasd betug (ASI@),n&gitai o]

menory 1008 is to der hat ane,oqr. f. el ectrical
Lo onents. vigbH pisDaDsEan flelh 3R] o RE 8o TO8HoY) SoSeTHIPR: ng
to Fig. 11, lddid dstdeatrads) Siokd pivgitagimabkOtd dvals (FPOYS)] frocedsoss dorartiers,
index of a |last SDU received in-order to facilitate se uentlal
processi ng GTCIIOERIGLIFrs MFPRIPESEOTS SRR RICEERTI QLS FEYBRFIRO BRRGAhe

handover . Sﬁ§kﬁ8&ﬁ%@9m@@Hméﬁﬁbﬂ%%dﬂ&ﬁﬁ@n%mﬁ%@e station, nobile
device, etc., for instance. As depi cted, system 1100 i ncl udes

functional H#W6ks t haWhemthercaprodisents ammﬁmméednnp«pfbwmfmwa
processor, r r stem
11001 ol ug SR BRhEor Bferbl ARG BE, sdpfrelln hl S e
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functional blocks, which can be functional blocks that represent functions implemented

by a processor, software, or combination thercof {e.g., firmware). System 1000 includes

a logical grouping 1002 of electrical components that can act in conjunction. For



| . A nethod of delivering data packets according to sequence nunbers
during handover performed in a first base station in a wireless
comuni cation network, including: receiving signaling related to a

| ast serviwe2wa0z74nit (SDU) received in-order at a seeonushasersors
station; obtai ning, fromthe sectnd base station, one or nore
subsequent SDUs received froma rel ated nobil e device at the second

base station ckn w edge the second base statio
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subsequent SDUs. Jhe met hod of claiml, further including
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6. The nethod of claim4, wherein the signaling related to t | ast

SDU r ecei veLPriR 87a&Rce . jpredarcamiiesd vwh sibseapent Sﬁ@ﬁaﬁ@fmg@@“hfﬁﬁng
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cIa|m4 further includ I Ng recel ving the ohe or nore m ssin
part of a rewppdmémmicssifsiditonalty, syrtern &0t cad imabisic|lagnaieary d 808 that retains

nstructions for executing functions associated with electrical components 1004 and
1006. While shown as being external to memory 1008, it is to be understood that one or
more of electrical components 1004 and 1006 can exist within memory 1008,

[6079] Turning to Fig. 11, illustrated is a system 1100 that transmits a sequence
index of a last SDU received in-order to facilitate sequential processing of SDUs in a
wireless communications network during handover. System 1100 can reside within a
base station, mobile device, efc., for instance. As depicted, system 1100 includes
functional blocks that can represent functions implemented by a processor, software, or
combination thereof (e.g., firmware). System 1100 includes a logical grouping 1102 of
electrical components that facilitate transmitting relevant information to a target system
for handover. Logical grouping 1102 can include an electrical component for
determining a sequence index of a last SDU received in-order from a mobile device
1104. As described, this is the last SDU received before a non-ACK is transmitted to
the mobile device. This can be subsequently used, as described, to determine SDUSs to
be re-transmitted by the mobile device. Moreover, logical grouping 1102 can include an
electrical component for transmitting the sequence index to a disparate wircless
communications apparatus in response to a handover indication related to the mobile
device 1106. Thus, upon receiving a request for handover, the index can be determined
to allow the target system to determine which SDUs are to be expected from the mobile
device. Additionally, system 1100 can include a memory 1108 that retains instructions

for cxccuting functions associated with electrical components 1104 and 1106. While



8. The method of claiml, further including reordering the one or
nore subsequent SDUs with the one or nore m ssing SDUs and
interpreting data within the one or nore subsequent SDUs and the one
or nore mME8LRIHNYOBs. 26 9. The nethod of claiml, wrenraismoshmsors
signaling related to the | ast SDU recei%ed in-order is received from
a nobile device. 10. The nmethod of claim 1 wherein the signaling

related to e | ast. SDU rec |ved | der rece from.a base
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facilitating -order processing of data packets in wreless
connunlcatlon \andover, including:



recei ving a handover command related to a nobile device for
transferring communi cations to a target base station; determ ni ng
a |last service data unit (SDU) received in-order fromthe nobile
device; transmitting an indication of the last SDU to the target base
station in response to the handover conmand; and

transmtting, to the target base station, only those one or nore
subsequent SDUs received fromthe mobPl e devi ce and acknowl edged to
the nobile device. 27 15. The nethod of claim 14, further including
transm FiiRrg AavE BEFREYE OME REGAIROL ARR AGTRORSA. L0 receiving one or
nore SDUs having a sequence index that imrediately foll ows a sequence
i ndex of the last SDU received in-order fromthe nobile device. 16.
The method OA nelhad Madiveridgéhth BRKetd REJraIfH 10 qheAE RS\ GiriANIRN Qv er Pok @med
subsequent SgUs i ndexed to follow sequentially fromthe one or nore
SDUs i n "FEUPEAE &4 Rin it REHEFRIST KRS SaYEAENnt is transnitted.

17. A W r el essiviignaing elated B Iagpeal @idats ufigRDO) rekeivedinprdece s skag bak
data pagkets during handover in wireless conmunication networks,

i ncludi ng: means for determning a | ast service data unit (SDU)
recei ved i n- ehtaiang, frero the seconsibade staithandng er, moveaihssqientSDUs spaeivadtiomsgelaied
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apparatus in_response to a handover comnand related to the nobile.
devi ce; and determining gae.on more gjissing 5‘?\%%‘1%?’%‘3‘““?@‘ %“H@eﬂ?fﬂ%{?%%[éuﬁ?@%%s
conmuni @Akl MAS higpatdat 6Rhe caObymdrdvabeq@MEDYE. Nor e subsequent SDUs
received fromthe nobile device and acknow edged to the nobile
device. 18. The wirel ess comruni cati ons apparatus of claim 17,
f urt her 2i ncl Tieki meghodrefotedm f. durther ingheiirigtawirieg receptivn obibkeno i reeteywiveing SOUs
responsgngtqenrngg@}ig{édg(%éegragﬁah?»g}c{(égmpgg,%% sequenced after the |ast SDU

er

recei ved in-or . . e W reless comuni cati ons apparatus of
claim 18, further including nmeans for receiving subsequent SDUs
successfiul | y Theahdt@wbMpirk Dvhafld shid bwaldhgGdieplionts Bk Whee thgafiBind wataBner.

transmtted in response.
4. The method of claim 1, wherein the signaling related to the last SDU received in-order and the
one or more subsequent SDUs are received from the second base station as part of a context transfer

related to a handover from the second base station for a related mobile device,

S, The method of claim 4, wherein the signaling related to the last SDU received in-order includes

the index of the last SDU received in-order at the second base station.

6. The method of claim 4, wherein the signaling related to the last SDU received in-order includes

an index of a first missing SDU among the packets received by the second base station.

7. The method of claim 4, further including receiving the one or more missing SDUs as part of a re-

transmission from the related mobile device.

8. The method of claim 1, further including reordering the one or more subsequent SDUs with the
one or more missing SDUs and interpreting data within the one or more subsequent SDUs and the one or

more missing SDUs.



20. A conputer program product, including: a conputer-readabl e nmedi um
I ncl udi ng: code for causing at | east one conputer to performa
nmet hod according to any one of clains Ito 10 or 14 to 16.
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9, The method of claim 1, wherein the signaling related to the last SDU received in-order is received

from a mobile device.

10, The method of claim 1, wherein the signaling related to the last SDU received in-order is received

from a base station.

. A wireless communications apparatus that facilitates processing data packets in-order upon
handover in wireless communications networks, including:

means for receiving an indication of a last service data unit (SDU} received in-order at a source
base station;

means for obtaining, from the source base station, only those one or more subsequent SDUs
received from a related mobile device at the source base station and acknowledged by the source base
station; and

means for determining one or more SDUs to be re-transmitted by the related mobile device based

at least in part on the indication of the last SDU and a lowest index of the one or more subsequent SDUs.

12, The wireless communications apparatus of claim 11, further including means for receiving one or
more subsequent SDUs transmitted by the mobile device following non-acknowledgement of receipt from

the source base station for the one or more SDUSs to be re-transmitted.

I3. The wireless communications apparatus of ¢laim 12, wherein the one or more SDUs to be re-
transmitted are determined further based at least in part on a sequence index of the one or more
subsequent SDUs.

14, A method for facilitating in-order processing of data packets in wireless communication
handover, including:

receiving a handover command related to a mobile device for transferring communications to a
target base station;

determining a last service data unit (SDU} received in-order from the mobile device;

transmitting an indication of the last SDU to the target base station in respense to the handover
command; and

transmitting, to the target base station, only those one or more subsequent SDUs received from

the maobile device and acknowledged to the mobile device.
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i5. The method of claim 14, further including transmitting a non-acknowledgement in response to
receiving one or more SDUs having a sequence index that immediately follows a sequence index of the

last SDU received in-order from the mobile device.

16. The method of claim 135, further including forwarding one or more subsequent SDUs indexed to
follow sequentially from the one or more SDUs in response to which the non-acknowledgement is

transmitted.

17. A wireless communications apparatus for ordered processing of data packets during handover in
wireless communication networks, including:

means for determining a last service data unit (SDU) received in-order from a mobile device;

means for transmitting an indication of the last SDU to a disparate wireless communications
apparatus in response to a handover command related to the mobile device; and

means for transmitting, to the disparate wireless communications apparatus, only those one or

more subsequent SDUs received from the mobile device and acknowledged to the mobile device.

18. The wireless communications apparatus of claim 17, further including means for transmitting a
non-acknowledgement in response to receiving an SDU immediately sequenced afier the last SDU

received in-order.

19, The wireless communications apparatus of claim 18, further including means for receiving
subsequent SDUs successfully following the SDU for which non-acknowledgement was transmitted in

response.

20. A computer program product, including:
a computer-readable medium including;
code for causing at least one computer to perform a method according to any one of

claims 1to 10 or 1410 16.



