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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) refers 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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of such enbodi nents. ' ,
communications are handed over from a source to a target base station, the sequencing

of the packets by the appropriate protocol is facilitated at the target base station by
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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dex o Servic ata un
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neﬂmie:gn futher iniciusle eb@rmnmmme(m‘tm@n snlam&SEUu slum’oh@d between,

%‘H{e ,E‘gglgsg%nﬂlj(g rﬁtﬂb%f? ‘ar%? Slng%tﬁﬁ in the recne?\!e toafI packeé%s and the
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[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 a 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 SDUSs to be

re-transmitted before expiration. The amount of time to wait may be based upon a timer
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e transmtted foll owi ng handi Ag over communi cati on.

The at | east one processor is further configured to

wait for the Hnbile device to tranE 1.t the one or nore
ds o

erRisevsd peeched srAEIFETR THRRFTH AR Pe craledimans ib receigd sequence

RIS B odr iR s‘égué’ﬂ%b hufBYr FeniRaRE fackRO Theat1daTBER processor
observed Tecei ved sequence nunbers. I n one enbodi ment

mfay s®pevarent. of g wentdemaru rihe witcdesh apmennidatonsspparhsean also

nupber of m ssi acke the at | east one processor
PR R ety PR T R B Rhlep SR dioceSRE i r el Bos

m ni cat yengmolRPasRtiel£&No alvsite bR CbdfindaBAPAPparatus that
coupled to the at | east one processor. [0011] Yet

Eaqtitatey praspreing detsl nackels troordeninos) hagdoves imyHFlsat gaprrgunications
RARAHAL l’ﬁlet\xn%tl sfs %%ﬂnh{utn?ctaggnsoar g?t%al%lcglg cgﬁﬁgs 1?&51%&8r receiving a
I n-order upon %an over 1 n MA#) ess conmuni catl ons

sejfuetickadexlote it sedvassiagamin(SDEAtre e dappadatat s s@ate base
conprise nmeans for recejving a sequence, i ndex of a
patien. sEheav kel cypommuigationpuyparadeeraped ditionglixielude means for

ﬁg%ﬁﬁinggﬁg oP hﬁ‘)‘fé 8BUs T@ ﬁ? Y@-{rﬂsﬁﬁgee m&%ﬁ?{ogﬂé device based at

appar at can additionally 1nc

tbesten panton ghaorrquaorce natee. Sbs ctranshessiams nagrienefetred tdys slective
rel at ed .nobi |l e device based at least in part on the
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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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V&r, the
[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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[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.



nmore m ssing SDUs upon conmmuni cati on handover. [0028]
FIG 11 is an illustration of an exanple systemthat
W@ e@nod746s data rel ated to one or nore SDUs i nP@EI/US2008/073073

re-transmt queue for in-ordef processing upon

handover. DETAI LED DESCRI PTI ON [ 0029] Vari ous

ﬁﬂgﬁfinent are now descri.bed with reference,to the . .
ngs, (A& iR s RBPIIGEHER-dRAC MY neIoueRl o 't gSystem,

L1 @E 11k atd ikRnELLIEBES td J‘E&H&H&Uﬁelatédhﬁi'fs‘% cftRld MG,

description, for purposes of explanation, numerous

Spewiifci ¢ cavbiantion efrfardwetre find sdftware goflerard, or prfovdrden execution.

hor ou under st andi n f one, or. enbodi ments. It

SPSH, Aaampon Dl B Dot 3P B oo Aokies) tnap on o
PR cBsaE hipe®dsioh thdblect haR caRase, fal thred @ bAbcRutidd) a@hd8Em,
I nstances, well-known structures and devices are shown
prel/ @ apeaenptiterg Bany o intl lpsirasiod ehoth an pplichiiemruaning on a computing

rihi r [ L0 u i n

FEE RO AR A TS J5R i OBAEbe s can
respistvathin a prodesshdmdlor kigreat 6f dxet@ivaheshdtaacobdioénttcan Be localized on
conputer-related entity, either hardware, firmare, a
PRI STRIEF distitaed Retwern BirarviRere compriciarla addfion, these
E&Bﬁ%‘%ﬁ%_c’aﬂ ekt rdf ﬁg&rcgﬁﬁﬁ%lr&dagle(iﬁém@ﬁﬁiﬁ rﬁ {#Hdus data

e, but is not Timted to being, a process runring on
stryptwocessed thaegpr. clesoarponeants ofoj @stmuianate og cutyalbllecal and/or
t hread of execution, a progr and/ or.a conputer. By
WH%P%PTQCP%SE%%“FE@? Hh?CCB@@ﬂcea‘f‘il%g]ﬁ sienglhaviig angsnimpge dafa gackets
CONPAH ORI B paRcht ikiErae@PH th A8otHEVdoBRH AR iRE IGkal system,
conponent. One or nobre conponents can reside within a
gisodbess systdmpand/drasaabs efcoxek wu¢hors thathternetomploadnt systems by
be &gﬁﬁlizeﬂ on one conputer and/or distributed
BaY 5t nore conputers. In addition, these

pesppnent sFe@ier@¥Rs Hhiodslcaibodathd i sre osERMWES hereRdid @Bhfection
medi a havi ng various data structures stored thereon.

VHE agpeRilsriisiics. damobibmeayigecan elsepewaljeds systwalsubsedberunit,
%u%qprri‘t?er B{aﬁ‘&?sfﬁ@oﬁlesslﬂagﬁ Bhobil ?%rﬁ&f dARGS rglnt‘otk tf%nﬁih%” Aecss
aving one Or nore ara pac?(e S (ee. g., data trom one
mﬁpﬂl ‘ | hewnér téﬂiﬁglg&%ﬁgl,\mgdhesaroomhemio@g‘d/amdmm ubdt agent, user
ocal system, distr]buted system andg/or acros
ARt Gho Pk Uit efuip@cRt{ & B)n fempkic JGvies Ghker @ygl%wiep@wwyordless

fegl hOfe, 3108h Ini%&g%]ﬂrgﬁég&h(g??rﬂ%ﬁe, s | lo\/?dpt(WIéL)

odi nents are descri be in 1n connection
statior, @ pdesondealigifs] awiitdng (RI24),cehandincldldsacbhbravad Wedless
system suq%friber uni t subscrLber station, nobile d
SPREFHAT canpbiiive CorPRHIEeN cq: igHheT hIRSPENg dpipmeqnnected to a
AHCRSSmbEEH] Mdreo s BlaribBY ShBRimeth§ afd R8tribM Hefdi® §Sconnection
communi cati on device, user agent, user device, or user

withiapgrasnstatiauE) A baserstsionean be ut bzagdpr pammugiehting with mobile
Eiee\!ic%?s oa?l?i ’carzljl alcsg %9 lreetgr%ed 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 example, computer-readable media can include

but are not limited to magnetic storage devices (e.g., hard disk, floppy disk, magnetic
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V¥RRirhted 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,
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Irlaelcs:ee 1|ra¥i8 of forward links 118 and 124 for mobile devices 116 and 122. Also, while
base station 102 utilizes beamforming to transmit to mobile devices 116 and 122
scattered randomly through an associated coverage, mobile devices in neighboring cells
can be subject to less interference as compared to a base station transmitting through a
single antenna to all its mobile devices. Moreover, mobile devices 116 and 122 can
communicate directly with one another using a peer-to-peer or ad hoc technology as
depicted.

[0037] According to an example, system 100 can be a multiple-input multiple-

output (MIMOQO) communication system. Further, system 100 can utilize substantially
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subsequently received SDU from the source base station 102. Thus, the target base
station can determine, based on the index and the first received SDU, that an SDU is
outstanding, and the target base station can await re-transmission of the SDU by the
mobile device 116 and/or 122. 1t is to be appreciated that the index of the last SDU
received and delivered in-order can be transmitted to the target base station by the
source base station 102 and/or the mobile device 116 and/or 122 upon handover, in one

example.
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thus, transmit its subsequent SDUSs to the communications apparatus 200 for processing.
[0042] The SDU receiver 204 can receive the one or more subsequent SDUSs
from the disparate communications apparatus. It will be appreciated that the mobile
device and/or another device can transmit the subsequent SDUs to the communications
apparatus 200 as well; moreover, the transmission can be in response to a request from
the communications apparatus 200 in one example. In an example, the communications

apparatus 200 may request transmission of only the missing SDUs from the mobile
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[0044] Wireless device 302 includes an SDU receiver 306 that can receive

SDUs from wireless device 304 and/or other wireless devices (not shown), an SDU

reorderer 308 that can sequentially arrange SDUs received out of sequence, and an SDU
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Yr\gdref Iof the last SDU received and delivered in-order to the wireless device 302.
Additionally, where the mobile device has transmitted additional SDUs indexed
subsequent to the SDU to be re-transmitted, the SDU transmitter 314 can transmit the
SDUSs to the wireless device 302, which can receive the SDUSs from a network interface
via SDU receiver 306. The mobile device can be informed by SDU receiver 306 about
a missing SDU in need 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
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device 402 for subsequent re-transmission. The base station 406 upon successfully
receiving a and ¢ can store a in an uplink receive buffer 410 or otherwise process SDU
a. However, the base station 406 waits for b before processing ¢, and thus stores ¢ in a
receive buffer 408.

[0049] According to this example, before SDU b is successfully received by
base station 406 via 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



a mssing SDU in need of retransm ssion based on the
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k% 1sbt% v hdBisRea Rd agpreaaf%g Qhatt the metilgﬁoqogles 4re ndt 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 facilitates ordered processing

of SDUs in wireless communication handover is displayed. At 502, an index for the last
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hdBti®d, €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
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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 estimating a channel and communicating via

the channel. Memory 708 can additionally store protocols and/or algorithms associated
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another device, efc. Although depicted as being separate from the processor 706, it will
be appreciated that the last SDU index determiner 710, re-transmit processor 712,
demodulator 704, and/or modulator 714 can be part of the processor 706 or multiple
processors (not shown).

[0061] Fig. 8 is an illustration of a system 800 that facilitates ordering SDUSs
during wireless communication handover using re-transmission. The system 800
comprises a base 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



(e.g., filters, anmplifies, downconverts, etc.) the
recei ved signal, and digitizes the conditioned signal
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between the sequence starting with the index and ending with the first subsequent SDU.
If SDUSs 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 SDUSs for processing thercof. Furthermore, although

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



additionally be coupled to a re-transmt processor 712
that can re-transmt SDUs which are not successfully
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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 Nr
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.



[0062] According to an exanple, one or nore nobile

devi ces 804 can handover conmunications to the base
WGe@pi2a14802 from a source base station (not SPCIEF2008/073073

Upon handover, the nobile devilce(s) 804 can transmit

SDUs on an RLC Iayer to the base station 802, which

e rec DU recei ver 818; however
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ws an exanple w rel ess comuni cation system 900.
€ W reless comuni cati on system 900 depicts one base
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[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,

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



froma data source 912 to a transmt (TX) data

processor 914. According to an exanple, each data
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respective receiver (RCVR) 954a through 954r. Each
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eﬁ\e’\ll‘nn% fid f)rs essorr it @Elchlcase | ca%nbe domrmgmgalltlzvggl coupled to the
processor via various means as is known in the art.

[0078] With reference to Fig. 10, illustrated is a system 1000 that determines
SDUs to be re-transmitted by a mobile device during wireless communication handover.
For example, system 1000 can reside at least partially within a base station, mobile
device, etc. It is to be appreciated that system 1000 is represented as including
functional blocks, which can be functional blocks that represent functions implemented
by a processor, software, or combination thereof (e.g., firmware). System 1000 includes

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



condi tioned signal to provide sanples, and further
processes the sanples to provide a correspondi ng
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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 SDUs 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 wireless
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 SDUSs are to be expected from the mobile
device. Additionally, system 1100 can include a memory 1108 that retains instructions

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



i mpl emented within one or nore application specific
integrated circuits (ASICs), digital signal processors
W@ DBP92374€i gi t al signal processing devices (DIROEYS2008/073073
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Eﬂﬂﬁl] ewar eWhat hasdreot ddwribpd dgwanmqiwﬂr@ egamplegef one or more

se nt s an be tor chlne r ead
REETTmC R, 0 s R e oL b S e R B Al fpmbination

6PEHNRIERS BN hwfhoﬁb]%fé@ lﬂét%urﬁosfe!# Bﬁ&és@ﬁbmg tIRUHIRIARhASRcda

program a routine, a subroutine, a nodule, a software

prabedigents abut loas of ouglinasnigkill dnthicrst nanrespenirsthatmenofther
K I‘ t
9(%1& gt'iogng %&1{1‘ 8g1§l%ut49[10r1]1§ { Egé&gﬂg tg?og@ﬂﬁ%&% arg Ipogsﬂﬂg \Aggggfﬁtgly, the
d¢smbl¢d eri@bfod@mﬁts ag 1ﬁf¢dﬂﬂf tole@t@adél dligsuch ﬁkﬁefrﬁ’@dnspmodﬁﬁataons and
rgunen araneters, menory cont en

foﬁaélpﬁﬁthabf@% veithy theripigit a@é peghstad tlae anystl@d @tigs. Egrhgrgnore, to
BR%sR thfaf{hg%ﬂle‘qnclﬁ&est’ Eﬁﬁ%&‘lﬁ Ligfhr R NGiRAY s ‘5‘&181*? bﬁthe
nmeans | nc ing nmenory sharing, nmessage passin

plagsd, Bggh toeh wantentedaiodriisdiiong inet manr[e@ @ﬂrﬁ]ar ffotheaerm
P T Eats SRR G PR A RO qng: ransitonsl word n a
pagsedures, functions, and so on) that performthe
functions described herein. The software codes can be
stored in nenory units and executed by processors. The
menory unit can be inplenmented within the processor or
external to the processor, in which case it can be
comuni catively coupled to the processor via various
means as is known in the art. [0078] Wth reference to
Fig. 10, illustrated is a system 1000 that determ nes
SDUs to be re-transmtted by a nobile device during

wi rel ess communi cati on handover. For exanple, system
1000 can reside at least partially within a base
station, nobile device, etc. It is to be appreciated
that system 1000 is represented as i ncl uding
functional bl ocks, which can be functional blocks that
represent functions inplenmented by a processor,
software, or conbination thereof (e.g., firmware).
System 1000 i ncludes a | ogical grouping 1002 of

el ectrical components that can act in conjunction.
Forinstance, |ogical grouping 1002 can include an

el ectrical conponent for receiving a sequence index of
a last SDU received in-order at a source base station
1004. For exanple, the index can relate to the | ast
successfully received SDU wi t hout interruption



(e.g., without requiring re-transm ssion), or the
i ndex can be received by neans of radio signaling. In

W@eobneowg this can occur during handover whenPGEI/Idisn$/e73073

device can be in the niddle dd5re-transnitting one or
nore SDUs. Further, |ogical grouping 1002 can conprise
an el ectrical conponent for determ ning one or nore
SDUs to be r e transmtted by a related nobile device
based at |east in part on tdeaggguence i ndex 1006.
Thus, as described, the index can relate to the | ast
successfully recei ved and processed SDU i n sequence;
&agﬁ ﬁl ?dex conmbi ned with subsequent SDUs

gﬁ%%?@ﬁ Yo the system 1000 can be utilized to
determine mssing SDUs set for re-transmssion in the
nobi | e device. Additionally, system 1000 can include a
hreror $ mebed ehdaliverngilas prekstsrageeridmgsio Segucaseriphargduring

f

hHBhHORS RRE SRS S bR TRRRT, Syt
1008, rdctiving signalieg widted st Ohet dehdte dureunit (SD preotived in-order at a
el ectrical conmponents 1004 and 1006 can exist within

PREABE hastoBigion] 0079] Turning to Flg 11, illustrated is
a sys t ;
ool W Tniheld Fhort SOREAhPSBI AT ?‘?2{%&*‘%@%‘?‘% bay station; and

pr ocedgemgynmf o8BS mone mlmmgeﬂmsnmbmﬁmbﬁa&emmmdex of the last

gﬁtyork durin EWH qf r. ste 1100 can re |de\M§§§
Agecteehinier Apg g i Eh R EROT tBE @nc of gpre sybrcgHen

depi ct ed, systen11100 |ncludes functional bl ocks that

can represent functions inplenented by a processor,
%oftmﬁh@nwﬁmdcﬁnhmndtﬁmﬁwth@nmmmn{ewgnngf@mpﬂwwqﬁmeoneornmme

B Iy Snd st R oS e R P R Mg

relevant information to a target system for handover.

Logi cal grouping 1102 can_include an electrica
éonpoﬂib%mefl@ﬁi ofi 6tagn i WheiginesasbgtieiHee racapiEon ippased|agkpast in part
gpy ﬁ%¥ed in-order froma nobile device 1104. As

escrib this is the Iast SDU received before a

non-ACK is transmtted to the nobile device. This can

be subsequentl use s de crlbed to determne S

f‘o be Themefhed otlaimad. w@e&ewet Fotnpla g slAiedso lm)kaétoﬁw received
o&ld&az{ndgtflg Bl %&%Qﬁb&ﬂﬁeﬂt @Iﬁ’sdeﬁe 20 Rc8 cﬁtogd ffl@lsecond base

conponent for transmtting the sequence in
sthsqaasaiaet ofi ar @hess tramitruolacdtio o man(hmaaframuhe semond base station

espons andover indication related to the
ﬁ% rﬂétgéW§E§(g1@8: Thus, upon receiving a request for

handover, the index can be determ ned to all ow t he

t ar get systen1to determ ne which SDUs are to be
éx p ecTbeimicthothof kkimdbivhercihethe @@nametatemalthqzlasts%&@ geqcived

t
ISR T BRIty SR ol OB R by epine-
el ectrical conmponents 1104 and 1106. Wil eshown as
being external to nenory 1108, it is to be understood

fhat éhemethod#f claim 4, wherein the signaling related to the last SDU received
in-order comprises an index of a first missing SDU among the packets received by a

base station.

7. The method of claim 4, further comprising receiving the one or more missing

SDUs as part of a re-transmission from the related mobile device.



conponents 1104 and 1106 can exist within nmenory 1108.

[ 0080] What has been descri bed above incl udes exanpl es
w@000/0237¢¢ nDre enbodi nents. It is, of course,PCDUS2008/073073

possi bl e to describe every coHcei vabl e conbi nation of

conmponents or nethodol ogi es for purposes of describing

he af orement.i aned odi ments, .but ope of ordinar

i 1) Ifﬁﬁamﬁ d&?ﬁﬁﬁﬁﬁ%@*&@?ﬁ%@%@ﬁ%ﬁygfftﬁqq?éwr more

GARBLRAE $1908 wAMAhPEAITB AbIcQRRsiRE SHRs AHSnEFHPA RN Within the

are possible. Accordingly, the described enbodinents

aneon morendestquant SilFscand the bneserghoralniiesiag SDbs,

nodi fications and variations that fall within the

spirit and scope of the appended clains. Furthernore,

90 t henexleidl of BRIm tIN®hERIMhe is@hlidesatd StoUBEHRst SDU received

either the detailed description or the clains, such

theprdey 1§ r¢qetved dian ¢ enobde dpdbeisi ve in a manner similar

to the term"conprising” as "conprising” is

interpreted when enployed as a transitional word in a

¢h.ai NThE-Aetiod\Wiatairhd, ehadeieifie isignallng Rlatkt toakk @it SDU received

delivering data packets according to sequence numnbers

Hopidpigis Feasisd dronye basersfatiop. pase station in wirel ess

conmuni cati on networ ks, conprising: receiving

signaling related to a | ast service data unit (SDU)

t Bcei yedir¢lassaooenunatatians gpardud) asmpstiag:i on; obt ai ni ng

one or,  nore subse%uent SDUﬁ recei ved at the second

base &t'SHY BRC PIRATF USOB BIHAAY one or nore missing SDUs

nunber ed bR{WeeR cBfntdd Fr 1R dind& it @thmpkbhtidCSH MB6bile device
i n-order and a hi ghest index of the one or nore

subsetiomrn so8Rddas@statidie net hod of claim 1, further

conpri sing,awai.ting reception of the r re

o ng SeoRUBhihe PRRRCRER &Mt e tSh S Mo bsrs

t o antrbRpetted AYBHinghandh dTetdedulikattdafd 2, wherein
said awaiting reception is based at |east in part on a
wai t ti mer waid forthe mebtlpndevies todramisitthe opreeraneretSRUs to be re-
signal j . . 1 F ST .: : ived in-order

and théﬂ%ﬁéagggﬁ%féggéggggﬁgk?§@§ﬁé%gge recei ved from

t he seearpthrpaselsl @tthon last pad proodsser. cont ext transfer
related to a handover fromthe second base station for

a related nobile device. 5. The nethod of claim 4,

er eirfe {Ag1es! eighifidad Sl Ginh 8 il HRCRIYRH
P%-or er coﬁ%%|seshgﬁg(?ﬁggﬁgg%gfﬁg'1asF\%DU ?é%%?v%% one
procensdeis fartthen chafdgiret @tdetarmine an index of a last SDU received in-order

from the source base station.

13. The wireless communications apparatus of claim 12, wherein the at least one
processor is further configured to receive one or more subsequent SDUS received by the

source base stationafter failed receipt of the one or more SDUs to be re-transmitted.

14. The wireless communications apparatus of claim 13, wherein the one or more
SDUs to be re-transmitted are determined at least in part by comparing the index of the

last SDU received in-order to the one or more subsequent SDUs.



6. The method of claim4, wherein the signaling
related to the | ast SDU received in-order conprises an

WO pwex2356 a first m ssing SDU anong the packetBCT/US2008/073073
recei ved by a base station. 727 The net hod of cl ai m 4,
further conprising receiving the one or nore m ssing

part of a re-transm ssion_fromthe rel ated
Rbi | ShgBgelss eormepHg i GaP SRS PEfim | Pt et foast one
HRRRIbiSHs e tKe? @b ASLIraD ol RE& I AN Eic Qhe BPRBrSHBES AL Bl (SBLSe-
with the one or nbre mssing SDUs and interpreting
ttansmitkéd.hi n t he one or nore subsequent SDUs and the
one or nore mssing SDUs. 9. The nmethod of claiml1,
wherein the signaling related to the |last SDU received

161- OF UBE wiirSleb LERMBRIchtiRNappIRiAL becldRy 1 §8vhekéln tHNA least one
nmet hod of claiml, wherein the signaling related to

piescysaisis fgithgr cerfaguredito raorgeditie SDU s lwsed stderst mapartonyihs ecceived

§§ﬁ%ﬂéﬂ&md%%)UA Wi rel ess commruni cati ons appar at us,

conpri si ng: at’ | east one processor configured to:

receive a command for handi ng off conmmunication of a

nobi | e device froma source base station; determ ne

bhe of herpinglegesammuunigaiions gaparatup sbekping hgwheren thy gideast one

graokés%gsi@‘fﬁi&? cb 4&?&’& t%s)rgé’eggfh@ Fedttibred STHTHD Gkl PRat@ghta.
It for the nobiTe device to transmt the one or nore

SDUs to be r e transmtted before expiration of a wait

i mer; and a nmenory coupled to the.at. | east one .
M oce _Wge%fp IGhPR SEer L SO dftggackets in-
QldeEhRinRahdovaMie hakRsd OfnAlnikb ARtk neRG Y, @68paANe T S
further configured to determ ne an index of a |ast SDU

r ecei weans for mediemefa ssuetive indsarof @ lisasavist dajaomit ($BU) received
The wirel ess %onngqicathpns apparatus of claim12,
Wﬁ%rldgﬁﬂatngrcgt AL oY processor is further

conf i gidh@dot Betb@EiRing®NEBE ndic SDUE t&BO SeatuRiitt&bisa related
recei ved by the source base stationafter failed

mepws pevies baspdatdaest 8y parberethspegicnee BdCk.e-t ransni tt ed.

14. The wi rel ess communi cati ons apparatus of claim 13,

wherein the one or nore SDUs to be re-transnmitted are

tiet er Thoettchbs temdtinicitiqad appdrytus oNgain Mg, fultkeri dodPXisdE means
he | ast SDU received in-aorder to the one or nore . i

gqm%@q\ﬂ%&@nmmf@ubwﬁgewsm sgeanspgtath by tamobHg device following

M%ﬁb%eo%fem%ﬁtadf%ée;pt fi {h%'s&ér%g BadlstdtRAFhr @B®ne or more SDUs

processor is further configured to receive the one or
todreereSfadsmittedt are to be r e

20. The wireless communications apparatus of claim 19, wherein the one or more
SDUSs to be re-transmitted are determined further based at least in part on a sequence

index of the one or more subsequent SDUs.

21. The wireless communications apparatus of claim 18, wherein the sequence index

is received as part of a handover notification for the mobile device.

22. The wireless communications apparatus of claim 21, wherein the handover
notification is generated by the mobile device once it moves within proximity of the

wireless communications apparatus.



transmtted. 16. The w rel ess communi cati ons appar at us
of claim 15, wherein the at | east one processor is
wo eoowlezd74confi gured to reorder the SDUs based BET/US168/073073
in part on the received re-trdénsmtted SDUs. 17. The
Wi rel ess communi cati ons apparatus of claim 16, wherein

e at_ | east one processer is further i gured t.o.
‘0C eiée Yvﬁféfeﬁ% PRIGAGHSRPRY atb‘%?ﬁ&ﬁlm iﬁg{lﬁgﬂdﬁf@m% means

ﬁ)r%cre?\liﬁgc'ﬁle GREH Ror@E D PRS0 BPRM AsHS RS mIRChbbi @i &Sce.
processi ng data packets inorder upon handover in

W rel ess communi cati ons networ ks, conprising: neans

r regeivi a sequence i ndex of | a vi ce data
ofi ¢ FERe PR SO ENGs aBP T ar Qo 2k REAY' Sl moans
fRGedrB@NS dnArpré@kEhFHAE HAMORSIMs PREE aSlhs i ParbBn the received
re-transmtted by a rel ated nobil e device based at

reegsmitedEPYs.on t he sequence index. 19. The wirel ess
comuni cati ons apparatus of claim 18, further

conprising nmeans for receiving one or nore subsequent
SUs  Arceagititdr peskrin pidtriciebinbesidgyvi ce fol | owi ng

non- acknow edgenent of receipt fromthe source base

st at i BROMBYCEFradyle MeHiUFHFAUMIBIRE't 0 be re-transnitted.

20. The wi icat] - [

wherein § he ket SR ATl SR A O B TR o o
det er histredvitauddthenit (36 preativedasdrdematparase gaticn;

sequence i nd of the one or nore subsequent SDUs. 21.
The wirel e%%‘fee)c(fB’h??d‘ﬁin&é]E? HricashpparmRider de Teekiepng g more

wher e hstQIRnESIUS RERivied e lbisd RARINY 8L @S part of a
handover notification for the nobile device. 22. The
wi rel ess cordeuni casingrike atpermt enueonyfutertaidetefmine whe peinare

t he handov otifjcatign is generated b nobi |l e

ovi i RDE hisph&Bh bRt uP BRER PRy ShFggrd Georder
comug Cahighes iRIRR I eelthe 28 moF O QUBM AIRhESDUs.
comuni cati ons apparatus of claim 138, further

conprising nmeans for receiving the one or nore SDUs to
re ' 0 | [ .Ce... 24 T
A e S e e e
tedpn Sirthgr codisef osderfepcaRinignie archspomcamsiulg toa®adeception
re SDUs based at | east in part on the received
plethe paH SHPTIY SEnES DUrom adperilstdsicr ogr am pr oduct ,
conpri sing: a conputer-readabl e nedi um conpri si ng:

27. The computer program product of claim 26, wherein said awaiting reception is

based at least in part on a wait timer.

28. A method for facilitating in-order processing of data packets in wireless
communication handover, comprising:

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

determining a sequence index of a last service data unit (SDU) received in-order
from the mobile device; and

transmitting the sequence index to the target base station in response to the

handover command.



code for causing at | east one conputer to receive
signaling related to a | ast service data unit (SDU)

WO 2@ei3sdo i n-order at a base station; code forPCEUSI008073073
the at |east one conputer to ?%ceive one or nore
subsequent SDUs received at the base station; and code

r causing th t l.east one conputer to determ ne one
58 ol emegf@ri_r?g C@mﬁnﬁwﬂa@w@m&mwﬁ@%aéﬁ%f the
hasbwRldWehesGh Y&Poh R rAelviA horth &R &BIUJ WHRY iffextifgncdiately
one or more subsequent SDUs.™ 26. The conputer program

rllodsdhe ot IDEirenchsd indoedor ifnont the noabmhp deeice.r eadabl e

medi um further conprises code for causing the at | east

one conputer to await reception of the one or nore

BY.SSi MBe PkiDdforemi@ 200Rirher sRvirkeng Bfwardh@ BB HiRE subsequent
gro ram product of claim 26, wherein said awaiting '
BEisprdeand fosfollayesdqeantiplbyn om the pag or marcaSNEs tn reppaape to which
%'noﬁ-a@r&&?gdée%eni ?sct}‘alnlsﬁlﬁ{eldng i n-order processing of
ata packets Th W rel ess comuni cati on handover,
conprising: receiving a handover command related to a
nobil e device for transferring conmunications to a

8 hr geft WadeSSCoRMWCatigas HIRTANNOEPEEBience i ndex of a

| ast [ ' ko T ecei ved in-order from

t he n%tglé%/sgggee@i%g%?&?r?&ﬁ%r ansorﬁtti ng the sequence index

to the targetivbasempiaatlitoharidoveresplahsé&viae doheninacudioueto a
conmand. 29. T.h? met hod of .claim 28, further conprising

t r ansfSPARE GVIECIES SORRHBIHEORARPATRTSh r esponse to

recei vi ng Qh&inCHh ifBxEo Al SMP 8 civRE &X ot RPBImah&bbile device;
follows the | ast SDU received in-order fromthe nobile

devi cend 30. The nethod of claim29, further conprising

forwardi ng,_one .or nore subsequent S I ndexed to

fol I ow seqUaRtTiBeJider SR IEEhERAC ytelrss eohappiicpiphs apparatus to
r espopsifipltR thhh&llotsreampn- acknow edgenent is

transmtted. 31. A wireless conmunications appar at us,

conpr & gleapry seunlediotthepdcsst pecriosesselonf i gured t o:

recei ve a command to handover nobile device

communi cations to a disparate wirel ess comruni cati ons
3ppar ah¢iwirclebd @dmmanicatidexppdra@ds bAshinbBL) wieteh vigdht least one

in-order fromthe nobile device; D
processor is further configured to process the last SDU received in-order.

33.  The wireless communications apparatus of claim 31, wherein the at least one
processor is further configured transmit a non-acknowledgement in response to

receiving an SDU indexed immediately subsequent the last SDU received in-order.

34. The wireless communications apparatus of claim 33, wherein the at least one
processor is further configured to transmit to the disparate wireless communications
apparatus successfully received SDUs indexed following the SDUs for which non-

acknowledgement is transmitted in response.

35. A wireless communications apparatus for ordered processing of data packets
during handover in wireless communication networks, comprising:
means for determining a sequence index of a last service data unit (SDU)

received in-order from a mobile device; and



and transmt the index to the disparate wrel ess

comruni cati ons apparatus to conpl ete the handover; and
w@20ve1237y6 coupl ed to the at | east one processoPCT/BR2008/073073

The wirel ess comruni cations affparatus of claim 31,

wherein the at | east one processor is further

configured.to pracess the |ast. SDU recei ved in-order.

33. TRE fPéF%‘E%”E’é‘&%We&H?IFCGﬁ%‘?%B&rdé%Pﬂ@t%’FV“E‘Ieéﬁi m 31,

YhEmEhRat AR aPharh R reBPshsPIPE BHRPY el @niidd@lated to the mobile
configured transmt a non-acknow edgenent in response
dovieeecei vi ng an SDU i ndexed i medi atel y subsequent the

| ast SDU received in-order. 34. The wreless
communi cati ons apparatus of claim 33, wherein the at

Beast TRORiMRIOS &R Inicsidnd appehtu§ ONEIbBY B & FuftRerldopsifing means
to the disparate w rel ess comruni cati ons appar at us

fyeewsoangithehandavst caramemleslatedioxtbe mfobile daiiegy t he SDUs

for which nonacknow edgenent is transmitted in

response. 35. A wireless conmunications apparatus for
87.der The pireressimmguoitattbal appactsebscldin B HiFuBadoMPFising means
wi rel ess communi cati on networ ks, conprising: neans for

Fe PR BOs Ak nEKIZEHaRhin 63sPANICe4Q fecsbiing eShYtigimediately

%&n&@ r HEFEL ¥PY JofeiOlPRlorfiom a mobil e devi ce;

neans for transmtting the sequence index to a
di sparate wirel ess comruni cati ons apparatus in

spo ﬁe t 0, a handover .comand re qted 50 tge nobi | e
HEv1 cAhe ECICTHEPTPPRICHSES CERMITINT B4t B3 dBPAF £008ofhe means

£Jr 2B 3ng sdbdEquisr Sﬁggﬁﬁdcéésﬁﬂly‘%ﬁ&%ir{%%e KBELfoY WhecH {if-
handover comand related to the nobile device. 37. The
sdkmeivéslgemontmasi toasindred impgpaerscus of clai m 35, further
conprising nmeans for transmtting a

non- acknow edgenent in response to receiving an SDU

BoMTediTA¢ RliklcSLEBHRRGRIdatdInk @ppdrh@s bAShinSER) fuRE& b8 fbrising means
i n-order. 38. The wirel ess conmuni cati ons apparat us of

far drapsrairting the sweseqehP LS th §hogisngsate piirckest egrompgications
%ﬁg§q&yent SDUs successfully followi ng the SDU for

I"Ch nonacknow edgenent was transmtted in response.
39. The wirel ess comruni cati ons apparatus of claim 38,
further conprising neans for transmitting the ..
40ibs edlePTreiSpRORGURIGEIQHS SPRH AR Ol I 33 durther comprising means

fd?%ks‘fﬁé 1h@ M5kt SPRAALIVSI in-order.

41. A computer program product, comprising:
a computer-readable medium comprising:
code for causing at least one computer to receive a handover command
related to a mobile device for transferring communications to a target base
station;
code for causing the at least one computer to determine a sequence index
of a last service data unit (SDU) received in-order from the mobile device; and
code for causing the at least one computer to transmit the sequence index

to the target base station in response to the handover command.

42. The computer program product of claim 41, the computer-readable medium

further comprising code for causing the at least one computer to transmit a non-



40. The wirel ess conmmuni cati ons apparatus of claim 35,
further conprising neans for processing the | ast SDU

WO 2@e3sdo i n-order. 41. A conputer program proRCEUS2008/073073
conmpri sing: a conputer-readablle medi um conpri sing
code for causing at | east one conputer to receive a
handoyer conmand related to a nobile L ce for . .
%ﬁﬁﬁ*ﬂe@gﬁmﬁl& 1B ETROPICIAT TS HANG QPP HBRTG 3@%@6@@ dnmgfiately
FARS ifPfhec FANS DO bl Scin-drB@StoR MR HOFRUISS el O _
determ ne a sequence 1 ndex of a last service data unit
(SDU) received in-order fromthe nobile device; and
code for causing the at | east one conputer to transmt
the sequence index to the target base station in
response to the handover command. 42. The conputer
program product of claim41l, the conputer-readable
medi um further conprising code for causing the at
| east one conputer to transmt a nonacknow edgenment in
response to receiving one or nore SDUs i ndexed
i mredi ately follow ng the |Iast SDU received in-order
fromthe nobile device.



