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the termnals to the base stations. This conmunication |link may be

established via a single-in-single- {ple-in-signal -out or a

mul tiple-inmultiple-out (MM syspg‘ﬁ«f%gh)ni versal Mobile

Tel ecomunjogesi ons Vgt FomkAMhiBhtidrssyoms efc wilely tdBbibFkd to provide various
types of communication content such as voice, data, and so on. These systems may be
multiple-access systems capable of supporting communication with multiple users by
sharing the available system resources (e.g., bandwidth and transmit power). Examples
of such multiple-access systems include code division multiple access (CDMA)
systems, time division multiple access (TDMA) systems, frequency division multiple
access (FDMA) systems, and orthogonal frequency division multiple access (OFDMA)
systems.

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

[0005] Universal Mobile Telecommunications System (UMTS) is one of the third-
generation (3G) cell phone technologies. UTRAN, short for UMTS Terrestrial Radio
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that unpredictably include segmenting of SDUs or padding.

SUMMARY

[(0008] The following presents a simplified summary in order to provide a basic
understanding of some aspects of the disclosed aspects. This summary is not an
extensive overview and is intended to neither identify key or critical elements nor
delineate the scope of such aspects. Its purpose is to present some concepts of the
described features in a simplified form as a prelude to the more detailed description that
is presented later.

[0009] In accordance with one or more aspects and corresponding disclosure
thereof, various aspects are described in connection with balancing objectives of
minimizing segmentation of RLC SDUs while reducing padding of PDUs built from the
SDUs.
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constraint value. Means are provided for sequentially assembling stored SDUs without
exceeding the length value. Means are provided for determining to perform one of
segmenting a last SDU and padding the PDU to reach the length value based upon
comparing a remaining portion of the PDU to the constraint value.

[0014] In a further aspect, an apparatus is provided for building packet data units
(PDUs). A memory receives and stores service data units (SDUs). A computing
platform accesses a length value for a PDU to be built and a constraint value. The
computing platform sequentially assembles stored SDUs without exceeding the length

value. The computing platform determines to perform one of segmenting a last SDU
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taken in conjunction with the drawings in which Iike reference
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2009/ 12408YPeHP 88809/ 039014 6 [0022]FIG 1 illustrat eECQUﬁFQ%’R”"“

di agram of a communi cati on system wherekn a transmtting entity
performs radio link control (RLC) sub |ayer segmenting or padding of
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determ ni stic, balanced approach. [002 FI 2 il ust rat es flow
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operations f z(i)lue ora P?)%)to be%eit andoar co(rjxg:wrlltlvahle sequentially assembling stored SDUs
without exceeding the length value, and determining to perform one of segmenting a
last SDU and padding the PDU to reach the length value based upon comparing a
remaining portion of the PDU to the constraint value.

[0019] In yet a further aspect, an apparatus is provided for decoding packet data
units (PDUs). A receiver wirelessly receives a packet data unit (PDU) from a
transmitting entity. A memory stores the PDU. A computing platform deterministically
decodes segmentation and padding of service data units (SDUs) by predicting operation
of a transmitting entity. The transmitting entity is known to have built the PDU by
receiving and storing service data units (SDUSs), accessing a length value for a PDU to
be built and a constraint value, sequentially assembling stored SDUs without exceeding
the length value, and determining to perform one of segmenting a last SDU and padding
the PDU to reach the length value based upon comparing a remaining portion of the
PDU to the constraint value.

[0020] To the accomplishment of the foregoing and related ends, one or more
aspects 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 and are indicative of but a few of the various ways in which
the principles of the aspects may be employed. Other advantages and novel features
will become apparent from the following detailed description when considered in
conjunction with the drawings and the disclosed aspects are intended to include all such

aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The features, nature, and advantages of the present disclosure will become
more apparent from the detailed description set forth below when taken in conjunction
with the drawings in which like reference characters identify correspondingly

throughout and wherein:



[0028]FIG 7 illustrates a diagramof RLC SDUs segnented to fit a
requested length. [0029]FIG 8 illustrates a diagramof a multiple
access W reless conmmuni cati on system according to one asE}ect for
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illustrates a schematic bl ock di agram of. a comuni cati on system for
determ ni stic segnentation, re-segnentation and padding. [0031] FI G
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for determnistic segnentatl on, re-seg ment ati on and pa di ng
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segnentation, re-segnentation an I ng &t es
a bl ock di agalamnedfapiaoss}lst em conprising | ogical grouping of electrical
conponents for determnistic segnentation, re-segnentation and
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for building decodi packet data units DU&
2009/ 124082 ’(5‘6% SessRpation, re-segmentatlon an paddmg
[0024] FIG. 3 illustrates a timing diagram of medium access control (MAC)-
initiated RL.C-MAC interaction.

[0025] FIG. 4 illustrates a data structure for Packet Data Convergence Protocol
(PDCP) packet data unit (PDU).

[0026] FIG. 5 illustrates a data structure for RLC PDU structure with segmentation
and padding.

[0027] FIG. 6 illustrates a methodology or sequence of operations for RLC sub-
layer for downlink.

[0028] FIG. 7 illustrates a diagram of RLC SDUs segmented to fit a requested
length.

[0029] FIG. 8 illustrates a diagram of a multiple access wireless communication
system according to one aspect for deterministic segmentation, re-segmentation and

padding.

[0030] FIG. 9 illustrates a schematic block diagram of a communication system for

deterministic segmentation, re-segmentation and padding.

[0031] FIG. 10 illustrates a block diagram of a base station and user equipment for

deterministic segmentation, re-segmentation and padding.

[0032] FIG. 11 illustrates a block diagram of a system comprising logical grouping

of electrical components for deterministic segmentation, re-segmentation and padding.

[0033] FIG. 12 illustrates a block diagram of a system comprising logical grouping

of electrical components for deterministic segmentation, re-segmentation and padding,.

[0034] FIG. 13 illustrates a block diagram of an apparatus for building decoding
packet data units (PDUs).



7 [0035]FIG 14 illustrates a bl ock diagram of an apparatus for
decodi ng packet data units (PDUs). DETAILED DESCRI PTI ON [ 0036] Vari ous
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specific to ,R.C | nstances,of data L0, bearers or signali I adi
boarers. A £ar P oen Bie nat 6hBY oy SR EhBo RS 1Bl i dabaied)

ei ther for [ROURE QY uRE cyiObie: AUY) DIHTRH kR NRSIratAE a6iRRY, eleqSE d6 BdRs The
cNB 102 has an RLC SDU conponent w edgeabl e of the

124 that is k
met hodol ogy PHKCSEHUERE &IPS )dfer Redie il Gl GO 1o Rescengs deopimitan
det ermi nat | yaduis PLEFELON R1E S é&%ﬁ@&%@%@ﬁfﬁ%@ﬁ@%@e

wirelessly transmtte 5 126 on an uplink to the eNB 102.
It shoul d bécgaspiies raseasgheningrandpeddien sfcilodabgy trsepreasent opdiatiohodlock

| ayers (e o DREPRART ktied Sorrlfnd R Bt ERRLCSRIR b bR o

needs to be(ideduidd) eih en objottivk of realuginy emidinean PDUsMBlock 114) by applying a
2009/ 124082PCT/ USZOQ%[ 039014 8 %_geOSQalﬂlgp an.illustrative aspect ]
depi ct ed i nTRFEUIDDACIEAIHI YT G NEQH b BHEEUBE SCPERaRgp e g rmeter

advant ageouglyckenah! s daitibh aRREIchE bogreRAHdQs bipBleeftRntt dr Paclidd - Dlent | LY
(e.g., user equipnment (HE)) to reduce segnentation of RLC Service
Data Units H8SDSSSEIS% ni ni ni zi ng paddi ng. These two objectives are
in tensi onggsdh eaghe o2 AYQLAING, & i b

paddi ng ra{ngi n]g fromel byt ect 0 %49%[%}/?%2@52&%%%E?@%@%ﬁe&%ﬁbﬁ_ﬁf&@ff an
oppor t uni t ypaddingtwhies (blockl HBdmy dowelgd (D 12hj Besé vaducsfcan be sieridased

processi ng i.Cl 4 al in eterm nistic,fashio nabl i ng
B Fecetvi ngRkECRUEREYor GRREEL Beighs oD ypdlFb AL it a L BROLERL BRE R
SDUs wi t houtaluesduae bt pesisained ineadvhde; diher foOhAhdaies o elestatiudniptiance, as
paddi ng. In particular, a ta o) e present innovation s a
clearly preﬁ&%ﬁﬁ%wglghghT&gﬁgﬁfg§vgﬁu§$ﬁée%ﬁﬁgvpﬁ?I%%Eﬁ F@”@dgﬁb?
det er ni ne Woeie hRtHdd6loaN6r h@McE @f«ﬁ@ﬁﬁ%ﬂé 1101506K @RYthe ENBNYTLESI ON si de
avoi ds unnecessary. segnentation and maxi mrum nunber of padding is

det er mi ni st Agtemppgivelyipredisthey theHEJA 06 sessreatsand/gr patyzhe wirelewshi gur abl e

Radi 0 Resoupg@nfieisiols {5870 an uplink (UL) 128 to the eNB 102. Tt should be appreciated
with the benefit of the present disclosure that a transmission entity (e.g., UE 106) may
consider all lower layers (e.g., RLC/MAC) header overhead before concluding whether

SDU needs to be segmented or not for a given grant.



paramet er indicates a maxi mum nunber of bytes ("nmax_paddi ng_al | oned")
that can be padded by UE to avoid segnentation of RLC SDUs and/ or
re-segnentation of retransmtted RLC Packet Data Units %DUS . For

i nstance, W ABRIAMT nunber of bytes can be sel ected t o PE3/USRH0I8Y,
etc. bytes. This value can also be detegnined based upon a

provi sioned or selected m ni nrum segnentation size

(" m ni num _Me3ENt atth enilfis#givk aspeehdepsctatah U6, 40 m&8RodoliY or 8dfaence of
[0041] I n a second aspect depicted at 204, the transnmitting entity

(e.g., UE) ensiatr H0odvatapceslyerehicn? saneriting Rerint Liph Epeteal éBLE hentity
maxi num nu : . - eanR on
size (m ni rruntgr#"sg%ﬁr_e _tllg?eir%g@@l}?g% %%Qﬁ@#%@&%og h ég{é‘ﬁwgléﬁ/ segﬂ%]%?gl n
order to avuihde onviemzieg paidmeefibet tomshiedtives oxen fensommwitk sachavther.

conf i gur abl C \[ anet er noyerride this ovi.Si one net.er.
This const ag&t‘)g@glré) Sgg'\%ﬁ E}%nfcﬁégrﬁsaic{)?%%adgﬁl ece I@ﬁ?mg%&gﬂgﬁ%ﬁ%ﬁn&%f | P
frames for gramtsSze) h@husaseoppottunity dxigiefonbilnditeth&RWwe bBRstiveDid:f er ent
or identical par ters c be inl)os.e upocp signaling ,and data radio
bear er - ( RBs CNRCGHACHS PR e Ciopsy, §REHRLY B CoteaHt s detionpablingted i n
ternms of pef&@ﬁir%@%ntﬁ&@.gﬁgﬂl}gﬂo%r@%ﬂﬁgfe@ﬂeﬁ}')leaﬁé reA¥DR RAARRLEd

a

SDU. Conbi nati on of percentage and max_p ing_all owed paraneters can
be used to Hedusrlpassoé ovgrehorair QDAL ®epHseRS dup toRraddBpUIN particdayniaradeant@ieC

PDU) or not ,¢ {hg%k%lxdtri‘nrﬁ’)vﬁtjfﬁnriga@f% gregﬁa:ﬁ)i. féttﬁéitﬁﬁltsm?sggn s{dlg%gl?avior on how
provi si oned val ues can be non- nmandatory, such as when the
transmttintp éattrinine wlan to hadbsel wienfto bdgpvwnp dfleneblyetrastissiodBide avoids

2009/ 124082P; 009/ 039014 9 i d ' f. .0
case for an’B TAdoaroh B RERlohal SHARE T biiha Sofenpie. O™
ke g [1OR: or i e ey Rt R SR eon e ok ae Re@uire CRBITONRC

met hod t hat phSimkBReingRIRs @MmaSinth #imb@ RbiEs Ik Z@ﬁdﬁg%ﬁ%@’)%az can be
provi sioned to CO”EJI(EZI Wi th such paraneters. [0043] Based upon the
b

conf i gur abl BadREDp &EReyeid segpeédiop @ RLG HaUsprnshar s¢-sreaentagog ofist ( s)

(bl ock 204) gk, i  api : | nai

o ade i BrooETHRLEole TP TR TDOD) For bl Ehalini) FEALARTLARS
is _n’gre thanarrﬂm@t _ Eb?a@fdﬁm@%&D&ﬁﬁewﬁc.dMQﬁﬂler\fiﬂngfcmdlso bg@f{nerhﬁ:&ﬁh}asﬁdldlpon
avoi d segne i ose_segnent ed payload | en is les

Than max_paddis R Sk e T S S TEph e B R pef ST
ei ther for aldhakhelu&l4D, 8atlicdj @s. (bl ock 212) or can be per radio

bearer (RB) basis (block 214), may be valid only for data RB (bl ock
216), or cmo4tjake dihk@banbspéal ddpicteqtat 50400 iR &Lag%?%@sﬂa()leh@%

218). Else, if in block 208 the avail able grant for an I NSt ance
is |ess t haRrASeIEAHER FgoBsta sl ndicpighiheanaximpamumbereffiyiest  opt i onal

i npl enent at j i: . . : ot i . )
grant wt hott}?&tgE@ﬁ?‘?ﬁ?@dgéggﬁnﬁkgﬁl&%%gﬁ%ﬁg%_ Z%I (P’%&g%glpa g{r?gttaélr;l‘?—glrze)
simlar parantesrwlifiph gEkcar paysegantan sateotechvopt unsvaated isegricameintat fn come

oot onal 1 il L RS BEbE TR bifbe! Bntyeulle BEb Y Aok ot gt s
segment of thmstdRt GnSHld PBifonhévieyemetddsarily soptnehtutionad IPetantdy @t grants
bo Vot Pt 1 AT 55 TEGALG PUBELESOR s DY OTch e ee R G
SDU PDU, et gnpdséd @pdnfbigndli@P4ndafaad raliBmeasEmmES. | oodeRp&d 86ls bnseaBean

performed alternatively or in addition to inplenent a%l ons 220, 224,
UE can be cdlsp bgencedicd & isops efagrreniecrRpiRISPEP Wi baaesmemdmuelready

segnent i ng Sl aNaRGHTRAEL QLB plreBRdgclnd Wik Epat : ) By
virtue of theé forcgoi ng, the1 netnv\orpé gig%%? ggﬁago?adgé%?alfﬁg}f?%%%%%gdi ng
expect ed fr oan hesedd, detoymingiwhgtheo® segiobntse Ri€h$ati(onseghemteBEC HIHE
above descr!nbﬁaoq‘ options 220, 224, 228 can help transm ssion entity

[0042] In a third aspect depicted at 206, these provisioned values can be non-

mandatory, such as when the transmitting entity can choose to follow parameters to



WO 2009/ 124082PCT/ US2009/ 039014 10 node) node while the MAC (rnedi um
access control) sub layer has one MAC object per UE on the UE node
and one MAC object for all UEs on the cNB. [0045]Wth regard to Radio
Li nk Cont r\gq)zq(dng@Psz each RLC object can handle up to 16CHYSTHKO3PY
downl i nk streans sinultaneously. The RLg sub | ayer uses dynam c PDU
size to build each PDU accordingly to the requested size by the | ower

layer. EachaRiMs&aenhaye idhdli§wé! anbbhde FordMR IS SIRALAT 96inOfns SRS, B
paddi ng are supported Mai n ser Vi ceg q%r ovi ded by the RLC sub Iayer to
¢

upper | ayer ¥eluptasy ipyplepcatptine sandes applbigaplegegp peth swag/@’f}amum%ﬁan Linly
transfer Of %&%ﬁﬁdﬁ%’ﬁ g fe! B de 14&{& REAGE g%é)!ﬂfe
ded C su

servi ces pr ayer t ower a ers are ynam

PDU si ze. Maf mnﬁlﬂwgtall&nﬁlaaﬁseig@al)%d dupbiisiated tdebmplyi with such parameters.
segnentation for dynam c PDU size with no need for padding; and (c)
concat enat [0043]of SDdsal dpon thchenfgureble R@iﬂpdﬁﬁﬁtﬁ(blobﬁ@@] theagpvisigedat a

is processed and e in a linear fashig ayer to |ayer.
The inter acf?‘&%nggta(&géﬁz%@r XAYBEcEP gﬁ?ﬁnfa&‘?’éﬁ (&@thé&“ TEREat s

when trans nldBlbé@ﬂ%&ﬂﬁzthe?ﬂ@a\bdﬂhﬁéfg%ﬁfo@ﬁﬁY&%ﬁtﬂfée%@%@”d the MAC
sub layer 304 is nore conplicated though as the MAC sub | ayer 304

only del i vePaxdadaing e wes prracoHVET st qnd\}%ﬁhcallcbfr@éfbvegwe@tamﬁ&%f

505" . WAC D,V dsE SSRG Ry fobd Tenb i el 1O BAIEE GRS BRE Biofi
?g 2 ﬁ/;rq (ca: g (u) 2 ab&)%a‘@sd:@mnmt@dalabe G081 for ali e RLCeiiss (Hydar212D@r @nde pet
10

ti bui | units)
fromthem oaepl cted 'a W&SIS B@er%{%ymwe Yah P%béﬁﬁ'ﬁ‘g%k}ﬂd&k g&l or can
request s PDuike JifRrént omhut fe siﬁhﬁuguiﬁd Idatyt@rBsZ{BBcM\MES) Etse] i$ irsllbekd20i8atk t 0
transmt. Slncethe CSW al I, he SD U s g‘gueue 308 it
takes as nuf¥aREsrantiosse lastarbcet% S AR RERA RGeS thym
the MAC subi] ay&r optffallifh temmfaﬁay@eﬁﬁctéula z@ﬂc{hpuglseémémméoﬁ% Qe Of
it. The MAC sub | ayer 30£ can then after receiving each PDI|] 314

decide to r sﬁiab‘ytth%faéﬂqgw@ agqaminbnazk padpag dilayed parm@ereorusgmma@ramp@ce
left in the r t

dopi ct ed 320 CRGERS I el opblal titfempithn AfiokH 228 pLERRTal 2%
(PDCP) PDU 88 in sddj@qm fotthal{irsT mmmwummaaymm&, iﬁmhﬁmﬂ;dmiﬁet ween
hoce oo cor SDRXERE el 1985 RO e A M
SDU) consi Stnam_q)adﬁmg_fﬂmeblé‘memleﬁﬂQ)l(&ﬁcmﬁ)'lCEcampl‘dQ@f&bﬂfu@dE endglVaIeri ng
t he packet to_the PL b er data is delivered fromthe RLC
Sub "0 2008RTSHOBIPCS UsnBY et 41 e SrayRaech it NG LB &, paradyed
the PDCP hegg@inal fnpl@r@yaidn 1@t'é§attm pRAGKRIA AitSrmdldly 6F iRdddifod e node

object. [0049]In FIG 5, an C PDU Structure 340 is depicted. An RLC
header 342 mmplementations 220, 224, UE can be configured to not segment RLC SDUs on data RB

but segmenting Signaling Radio Bearer (SRB) or vice versa (block 230). By virtue of
the forgoing, the network gain control over maximum padding expected from the UE,
avoiding too much segmentation. further, the above described options 220, 224, 228 can
help transmission entity (e.g., UE) to avoid segmentation of SDU into very small

chunks and at the same time minimize padding

[6044] In FIG. 3, a MAC-initiated RLC/MAC interaction operation 300 that
benefits from determinative segmenting, re-segmenting and padding is depicted as
Layer 2 for an illustrative implementation for E-UTRA (Evolved Universal Mobile
Telecommunications System Terrestrial Radio Access). At the PDCP (Packet Data
Convergence Protocol) sub-layer, there is one PDCP object per logical channel. The

RLC sub-layer has one RLC object per UE at both the UE and the eNB (evolved base



consists of a Sequence Nunber 344, Conplete/Partial (CP) field 346
and an Extension bit (E) 348. Mre header fields nmay follow depending
on the nunber of SDUs in each RLC PDU 340. For one SDU, these extra
fields can'Bé'BHt4%%2d, but for every additional SDU on&@CITAg0039014

I ndi cator (LI) 350 and one E bit 352 ar gy added. The Sequence Number
344 can be used for duplicate detection and in sequence delivery to

the upper | ay&d). noliBevhile MR M€/ BrufunPdccéds @bktra? @b IMRPRIt e ?@ﬂ@%ﬁfe@@ﬂe? n

and concatenation b haV|n a first bit that indicates if the start

of the firstUSUhSEE fode segonaVIdd atiect BreHd/BsoadhecB+t i ndi cates if
the end of the |ast SDU 356 is segnented. The E bit 348 indicates if
mor e headel00#Fk| ds Wih ragardde Riafliotihek Centtol (RLE h eadkMILC objsitshis hafdlcSPUs.

If there ar an, Ll 0 40 |nd|c

the first S?)@qgﬂrg{ aag%rv\}%fé% bgtleq Slr?leu%ttdn@B% 'I‘%r}tbg&s'ﬂﬁ l(fgg Y PHe yﬂfm]‘flcw@@
350 anot her size bi tuild=ach PDUawsordihigne thairtduekted gnebitdhe ldvadr thydb EagnBPDONE
E bit 352 for every, S 6 in each RLC 40 except for a | ast SDU
358. The Ieﬁﬂlﬁa e SHLES At gaean ob SDLAEAPARIIE By SRR ViR g
the length eérvic Bh@ed’@ih@‘ﬂ@(y\&ﬂ)h h& §68 1@fergt! (a) BY v3Rbf
Paddi ng 360 |r; added to the RLC hez}tger 1% %er {a)e as‘lé|§]§ér?lit:(Ii?‘!*u‘j%{:]l payl oad

362 if need&BperfayssDRVs aud @) tenstgr %W@érslgyesf@li@uﬁ@mneg &M for

oL PSR 0! LGB e AR, 102

SDU- Li st 378re dynathis RIMd euze r Mewi furdionEare fa)ctuahcad datafctlbme(bﬂd@nsnmudraﬁoer

374 has its 8an i.nd n of t her.
The Sous 379 CEHLTUR Fo B Tk PATOOT et if o s Sl
| ayer 380 requesitis idatea fromthe RLC channel s 376. The MAC sub | ayer
380 requests data as depicted at 382 telling the RLC sub | ayer 376

whi ch chanmalsand the ua’cympﬁdz@:@sc%na hedB v PR tihat fa%ﬁlﬁnl%nﬁl@j?& td O
the MAC sub | ayer 380. t he SE@CS::}IC RLC channel has less data in

the buffer Hgl t'fhaﬁlff%rh@mévamtr nﬁlé’Dmbd@WEWpﬂ@ﬂlith@mﬁﬁéhwhﬁn
384 of the %nﬁhfagra% 1§te%wé&g%e§ %éé%&ggﬁﬁﬁ ﬁc%QbFa & 304 is

speci fi ¢ channel the sanme r and deli1ver
t he RLC PDUntoee ¢dveplivaed shobgh astbe MAE Smlhl@yfsp‘@é Dﬁllycicl?tc@ ddiadme torths

T neoded, aﬂ’%%ﬁﬂ’q@’%%’&%fd LA S et %bﬁn%%%%%? R

segnent at i ddi ess nam c lly sized
RUC PDUs 48’94% » Hebre g%\%‘gjre%% %M@{’d 3% ﬂ@g A SPHE pLC
sub | ayer r@fﬁ:ﬁhé@ﬁﬁi’tétﬁlﬁts M§§ e&’h&leﬁ%d'a@ﬂ%ﬂthmc sub layer 302 and let
2009/ 124082PCT/ US2009/ 039014 12 from the MAC sub | ayer, the RLC sub

| ayer may h#rdpE dnigcide vaemit s iorbugd PWSFQEEKWNHE@B&)@@C&M eto
send conpl eyig,i R t A t a
el Sonh 4uepiddarty e@rlbw%ﬁ%mégﬁﬂl 3%MAhr s IQ‘E‘&&%???%&Q Feﬁnaﬂt[ e

Unl ess t he RMSUBIIIY@I’BQ%W@EM Qﬁcheylukf:tieoﬂrasmltsﬁjgcwhbmw@é@whttecsw
paddi ng add r i he 1o fi the re ues 0052 t he
Facel ving. or 426 D BBRE SR s hombon derd (o T R Efhe Bl iad SRR i)
fromthe MAGesVMAC saldayer 304 innhesrequestBIe ant @aitdsi asPIpie Bﬂ-@bﬁlﬁd itt Dhe MAC

Pebui 1" SeqRiFet SUbeer Ut FEE TS vir it BLEALd g riermur 1 315

expect ed RL6r RAPad@ihpemnst RomaRdpadeldfyRriNe @inshOeviBHC Y 18SThen the TB
performed. O herwi segdupl icate dgt ection is pfe)rfor med before the RLC

PDU i s put isiraasiiicd phdcnigiedd20. The RLC PDU is delivered fromthe
wai ting queue when all the expected RLC PDUs before it, has been
recei ved. [B44$l RLCIPBUG 4 Petlst Batai GonyvergenegiProtaep! (RI2UR) B 330 s;h"bptctcd

period of ti n..age_a _ti.Meo

becur. and. {RERPEhat b ariie SRRk RaBCREC PR ol ERY" ot

wai ting RLCWEIBhJ(rS:)eiVﬁHg)dmd: faem qheencele abﬁctdePDv:@rEeﬁHer BQDﬁ&hhéd tsiPogird be
payload 334 (PDCP SDU) consisting of a two byte long sequence number before
delivering the packet to the RLC sub layer. When data is delivered from the RLC sub



WD 2009/ 124082PCT/ US2009/ 039014 13 [ 0055] A M MO syst em enpl oys
multiple (NT) transmt antennas and nultiple (NR) receive antennas
for data transm ssion. A M MO channel forned by the NT _transmt and
NR recei vaYQAVYHAE nay be deconposed into Ns i ndepend&RT/USHAHPRAPY,
which are also referred to as spatial cfiannels, where Ns mn {NT,
NR}. Each of the Ns independent channels corresponds to a dinension.
The M MO sy s GRIPIFCR YViifaydr iRy YER hQRES 8RR bERrdthe pAikBN§ Helivered
t hroughput and/or greater reliability) if the additi ona}j

di nensi onal fathegodeabiackd by the nultiple transnit and receive
antennas are utilized. [0056] A M MO system supports a tine division
dupl ex (TOBP4%Nnd f fellfens yn RibE RPU S taouteasdd0(FBipjctely sireREC headea342DD

system the cgﬁ{sygq)rf q S%Higetnrc? ﬁgﬁlﬁg‘\r §4|4 n&oﬁ%l}%@%ﬁ?&? %egﬁ;}ziegc{ ?%6%1;1]1(:1:&% g}c?e%%n

frequency région so't réci pt 6ci princ
estimati on bift (E)848f Miovelicdddrifickdsategriokdw tHepemling en fevender of SIUchaace! .

Thi s enabl e o] to extragt transmt. beanf orm ng i.n on
Che't or war ARHED A TRuPE SPY: Gresiageds Btiommmie ovaor pyay atbisbel
poi nt. [0058pRedmerilchae Iﬁdzca'ﬁ_b@uﬁsoanmuﬁéﬂBit@s;ﬁsl%_%éemhels%g@nce
comuni cati on system according to one aspect is illustrated. An

access poi nNumber Jdmpn ppuseddeisduplirate fetection pah Rscqreaapdelivendo thecipael ng
q . c _ L opal
454 and 456,.anehh @éﬁlbﬁﬁ%l%@iegd?ﬁgﬁp&oﬂg Qeorfiinthti3R aﬁ@c@ﬂnﬁ:&t&%n P% ;

including 462 and 4 two antennas are s
each ant ennbaxgnpafirst ibthetiadicaten ifehcovtarf efitbs fish Sbirfdd inmgmbeteditvhile thed

for each antenna,.grou ess, term . 466 | i . C io.cation
w th ant enné%coﬁ%?gglﬁgg%éﬁﬁﬁ%ng roef‘%l-laentaS g%rba‘égﬁdﬁ SEner nie A%th ¥ gn@ﬁ Itl8

i nf or mat i oniddicats dfasae theadat ficlds blowaw éf thé msveEtie PDUkodsids 8IRDULAE ve
information from access .t ] nal _ 4 over reverse Jin 8. Access
Lor i nal - 477G OGRS GHEASDHOLH A L Roghen dred 55 STHp v end
ant ennas 45¢haRdhARt SDBNEHs! AfRE Ak M HERIB50AnSESSSBit 88T fHIPRS. ThéZ Wwiver

forward link 476 and receive information from access term nal 472
over rever sbe pigid fefd350 gpdpnpBibis3ftiangvesorPt 356 &t ah RILCTRU 368 excepo,
474 and 476 { f ' j :
oxamle, foRard PP rg S A TIPS AT ChE ROy sMaptigs he
used by revemngid dfithekR146 BDUEMOhwvigr tha purobf elhpresmalsaddd/ Brddilme3@rie adderd

sector of "t Ree KRR P R R oA MBI G oupe. each

are design 0 Co icate to ess termnal.s, 466, 472 jn a sector
of “tho. ar eliSHoy or da By Gecetespiiis depuged loppyiltiag mid ransmisslor of KL
2009/ 124082PGT1s U220 %43 Géd3toru@arhdp aklayleps74, Re.Cliubigkests stores

access term nal s 466 and Al so, an access point using beanform ng

474,
to transnit heoDlec¥adn e SH-hist 37 dhe @redereard ool chmeslighhg RsC sub

coverage Ca%!a’ﬁr%ss’ﬂﬁ{% its DY B SDRI.ENCH 8 AdBH 'ﬁd%@%@nﬂib?e%cﬂ ofi€l 4APeHRY

cells than an access point transmtting through a Single antenna to

al | its accdgdarebpffemainsthe ROOSAD MycadHastil poAGsuEdr 38 rdopesds dataam

station used. f@ar~¢o j t'Qqut' h,.t he m nal s,_and .ma I .

referred t o%aesﬁa%ghaag}géeigg?%orrhnt , a %Btcllaé/ eéﬁ%ﬁ q"ée%trsré atgtaﬁg?p 1%8‘??%&%2‘?%%

An access t érefinabubd6gr 34§ #hivhchalnsbardeh€abtietnisgerofelgpR POl Ghkfn a
be sent to the MAC sub layer 380. If the specific RLC channel has less data in the buffer
378 than the requested size, PDU construction component 384 of the RLC channel puts
all the SDUs 372 belonging to the specific channel in the same PDU 386, add a RLC
header and deliver the RLC PDU to the MAC sub layer. If the specific RLC channel has

enough data then a PDU of requested size is built using segmentation if needed.

[0051] In FIG. 7, a data structure 400 is depicted for segmentation when padding is
not necessary to build dynamically sized RLC PDUs 402 of an RLC header 404 and
RLC payload 406. When the RL.C sub layer receives the requested RLC PDU length



Wi rel ess communi cation device, termnal, access term nal or sone
other term nology. [0060]FIG 9 is a block diagramof an aspect of a
transmtter stem 510 (al so known as the access point) and a

recei ver s‘%@ﬁl}?{ 13482 (al so known as access terminal) in BETRISHR9%499%em
500. At the transmitter system 510, tragﬁllc data for a nunber of data
streans is provided froma data source 2 toatransmt (TX) data

processor 5%bm {HOABAL kb @?eraﬁle@&tc su%éi@z r 82} Rl th S&N dnSenli & } b £d

over a respective transm antenna. TX data processor 514 Tornats,
codes, and RAtGEPPUAVAES, bpeble tagoni complets Rldr SBhe N+dalNx2 419, dad avddled on

t I .
o )y 98 e By 5k SRR
mul ti pl exed Unilgsh thsilise SDWaflita persictly tHEADMSDEE Wil lmmgmeﬂfhbormaﬂd:@g déded ak S
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[0065] At Tk BT BEMRIRR of farfulibd Sed G e b Be 1E i g0

recei ved by oﬂlR[‘ hese systems may be multiple-access systems capable of supporting
communication with multiple users by sharing the available system resources (e.g.,
bandwidth and transmit power). Examples of such multiple-access systems include code
division multiple access (CDMA) systems, time division multiple access (TDMA)
systems, frequency division multiple access (FDMA) systems, 3GPP LTE systems, and
orthogonal frequency division multiple access (OFDMA) systems.

[0054] Generally, a wireless multiple-access communication system can
simultaneously support communication for multiple wireless terminals. Each terminal
communicates with one or more base stations via transmissions on the forward and
reverse links. The forward link (or downlink) refers to the communication link from the
base stations to the terminals, and the reverse link (or uplink) refers to the
communication link from the terminals to the base stations. This communication link
may be established via a single-in-single-out, multiple-in-signal-out or a multiple-in-

multiple-out (MIMO) system,



ant ennas 552a through 552r and the received signal fromeach antenna
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[0058] In communication over forward links 470 and 476, the transmitting antennas

of access point 450 utilize beamforming in order to improve the signal-to-noise ratio of



[ 0072] The DL PHY channel s conprises: Conmon Pil ot Channel (CPI CH);
Synchroni zati on Channel (SCH); Common Control Channel (CCCH); Shared
DL Control_ Channel (SDCCH); Multicast Control Channel %Shared
UL Assi gnERe0H24i8%el (SUACH); Acknow edgenent Channel PEAERE0§/039p)4
Physi cal Shared Data Channel (DL-PSDCH);, UL Power Control Channel
(UPCCH) ; Pagi ng I ndicator Channel (PICHS Load I ndi cator Channel

(LICH);  ThefddyafdHikCRAMNINEdi S @A REES RS mirRNS6 Gad 4%&@@%%%@ dyannel
( PRACH) ; Channel Qual ity Indicator Channel (CQ . Acknowi edgenent

Channel (ACK@FB canHp@HAG todtams it 19 prerwdersrnathsratietd EEada)throselhite d

B oadband P ot SSRannel  BBTER s 00h 14 R R P AR Sl Bl

[ 0073] For t heinpmmsumgteg thtoughe spreésmtdnng tealhigarceess keemfnalsl owi ng
abbrevi ati ons apply. 3GPPThird Generation Partnership Project
MSAut omat i 052lent i fArcatise poiSy430amay bAcRaoleidg egbdl\fbﬂl@)rp&h/ﬁiﬁé&ﬁﬂg\ﬂdimd@@d

Mode Data ARQAuUt at est ASAccess Stra BCCHBr padcast
Control CHa %él‘%f“ﬁ%(& 82’? iﬁgﬁfﬂﬁt@las @EE‘F‘?B?S@@WHN%# Lgﬂéo@ Rtrol -
terminology. An access terminal 466, 472 may also be called user equipment (UE), a

wireless communication device, terminal, access terminal or some other terminology.

[0060] FIG. 9 is a block diagram of an aspect of a transmitter system 510 (also
known as the access point) and a receiver system 550 (also known as access terminal) in
a MIMO system 500. At the transmitter system 510, traffic data for a number of data

streams is provided from a data source 512 to a transmit (TX) data processor 514,

[0061] In an aspect, each data stream is transmitted over a respective transmit
antenna. TX data processor 514 formats, codes, and interleaves the traffic data for each
data stream based on a particular coding scheme selected for that data stream to provide

coded data.

[0062] The coded data for each data stream may be multiplexed with pilot data
using OFDM techniques. The pilot data is typically a known data pattern that is
processed in a known manner and may be used at the receiver system to estimate the
channel response. The multiplexed pilot and coded data for each data stream is then
modulated (i.e., symbol mapped) based on a particular modulation scheme (e.g., BPSK,
QSPK, M-PSK, or M-QAM) selected for that data stream to provide modulation
symbols. The data rate, coding, and modulation for each data stream may be

determined by instructions performed by processor 530.

[0063] The modulation symbols for all data streams are then provided to a TX
MIMO processor 520, which may further process the modulation symbols (e.g., for
OFDM). TX MIMO processor 520 then provides Ny modulation symbol streams to Ny
transmitters (TMTR) 522a through 522t. In certain implementations, TX MIMO
processor 520 applies beamforming weights to the symbols of the data streams and to

the antenna from which the symbol is being transmitted.

[0064] Each transmitter 522 receives and processes a respective symbol stream to

provide one or more analog signals, and further conditions (e.g., amplifies, filters, and



CCCHCommon Cont rol CHannel CCHControl CHannel CCTr CHCoded Conposite
Transport Channel CDI Channel Direction Information C RNTICell Radio

Net wor k Tenporary ldentity CPCyclic Prefix CRCCyclic Redundancy Check
CTCHCOnnDﬁgQP%P@¥@8%}bnneI DCCHDedi cat ed Cont r ol CHann@F“@@ﬁB@ﬁpﬁﬁted

CHannel DLDownLi nk DL- SCHDownl i nk Shar eg- CHannel DSCHDownl i nk Shar ed
CHannel DTCHDedi cated Traffic Channel eNBevol ved Base Node

E- UTRANEV Ol Vigéhn'dittsy eicahloMeighi1 tobABOAMRLIGRE sRAM s €Oy transmission
over the MIMO channel. Ny modulated signals from transmitters 522a through 522t are

then transmitted from Np antennas 524a through 524t, respectively.

[0065] At receiver system 550, the transmitted modulated signals are received by Ny
antennas 552a through 552r and the received signal from each antenna 552 is provided
to a respective receiver (RCVR) 554a through 554r. Each receiver 554 conditions (e.g.,
filters, amplifies, and downconverts) a respective received signal, digitizes the
conditioned signal to provide samples, and further processes the samples to provide a

corresponding “received” symbol stream.

[0066] An RX data processor 560 then receives and processes the N received
symbol streams from Ny receivers 554 based on a particular receiver processing
technique to provide Ny “detected” symbol streams. The RX data processor 560 then
demodulates, deinterleaves, and decodes each detected symbol stream to recover the
traffic data for the data stream. The processing by RX data processor 560 is
complementary to that performed by TX MIMO processor 520 and TX data processor
514 at transmitter system 510.

10067] A processor 570 periodically determines which pre-coding matrix to use
p
(discussed below). Processor 570 formulates a reverse link message comprising a

matrix index portion and a rank value portion.

[0068] The reverse link message may comprise various types of information
regarding the communication link and/or the received data stream. The reverse link
message is then processed by a TX data processor 538, which also receives traffic data
for a number of data streams from a data source 536, modulated by a modulator 580,
conditioned by transmitters 554a through 554r, and transmitted back to transmitter

system 510.

[0069] At transmitter system 510, the modulated signals from receiver system 550
are recelved by antennas 524, conditioned by receivers 522, demodulated by a
demodulator 540, and processed by a RX data processor 542 to extract the reserve link
message transmitted by the receiver system 550. Processor 530 then determines which
pre-coding matrix to use for determining the beamforming weights then processes the

extracted message.
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(BCCH), which is DL channel for broadcasting system control information. Paging
Control Channel (PCCH), which is DL channel that transfers paging information.
Multicast Control Channel (MCCH) which is Point-to-multipoint DL channel used for
transmitting Multimedia Broadcast and Multicast Service (MBMS) scheduling and
control information for one or several MTCHs. Generally, after establishing RRC
connection this channel is only used by UEs that receive MBMS (Note: old
MCCH+MSCH). Dedicated Control Channel (DCCH) is Point-to-point bi-directional
channel that transmits dedicated control information and used by UEs having an RRC
connection. In aspect, Logical Traffic Channels comprises a Dedicated Traffic Channel
(IDXTCH), which is Point-to-point bi-directional channel, dedicated to one UE, for the
transfer of user information. In addition, a Multicast Traffic Channel (MTCH) for Point-

to-multipoint DL channel for transmitting traffic data.

[0071] In an aspect, Transport Channels are classified into DL and UL. DL
Transport Channels comprises a Broadcast Channel (BCH), Downlink Shared Data
Channel (DL-SDCH) and a Paging Channel (PCH), the PCH for support of UE power
saving {DRX cycle is indicated by the network to the UE), broadcasted over entire cell
and mapped to PHY resources which can be used for other control/traffic channels. The
UL Transport Channels comprises a Random Access Channel (RACH), a Request
Channel (REQCH), an Uplink Shared Data Channel (UL-SDCH) and plurality of PHY

channels. The PHY channels comprise a set of DL channels and UL channels.

[0072] The DL PHY channels comprises: Common Pilot Channel (CPICH);
Synchronization Channel (SCH); Common Control Channel (CCCHY; Shared DL
Control Channel (SDCCH); Multicast Control Channel (MCCH); Shared UL
Assignment Channel (SUACH); Acknowledgement Channel (ACKCH); DL Physical
Shared Data Channel (DL-PSDCH); UL Power Control Channel (UPCCH); Paging
Indicator Channel (PICH); Load Indicator Channel (LICH); The UL PHY Channels
comprises: Physical Random Access Channel (PRACH); Channel Quality Indicator
Channel (CQICH); Acknowledgement Channel (ACKCHY); Antenna Subset Indicator
Channel (ASICH); Shared Request Channel (SREQCH); UL Physical Shared Data
Channel (UL-PSDCH); Broadband Pilot Channel (BPICH).
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3GpPp Third Generation Partnership Project

AlS Automatic Identification System
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AS Access Stratum

BCCH Broadcast Control CHannel

BCH Broadcast CHannel
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C- Control-
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DL DownLink
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DTCH Dedicated Traffic Channel

eNB evolved Base Node

E-UTRAN Evolved Universal Mobile Telecommunications System
Terrestrial Radio Access Network

FACH Forward link Access CHannel

FDD Frequency Division Duplex

FSTD Frequency Switching Transmit Diversity

FTSTD Frequency Time Switching Transmit Diversity

HARQ "Hybrid Automatic-Repeat-Request

HFN Hyper Frame Number

iid. independent and identically distributed

L1 Layer 1 (physical layer)

L2 Layer 2 (data link layer)

L3 Layer 3 (network layer)

LI Length Indicator

LSB Least Significant Bit

LTE Long Term Evolution

MAC Medium Access Control

MBMS Multimedia Broadcast Multicast Service

MBSFN Multicast Broadcast Single Frequency Network

MCCH MBMS point-to-multipoint Control Channel

MCE MBMS Coordinating Entity

MCH Multicast CHannel

MIMO Multiple Input Multiple Output

MME Mobility Management Entity
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NAS Non-Access Stratum

OFDM Orthogonal Frequency Division Multiplex

PBCH Physical Broadcast CHannel

PCCH Paging Control CHannel

PCH Paging CHannel

PDCCH Physical Downlink Control Channel

PDSCH Physical Downlink Shared Channel PDU Protocol Data
Unit

PESTD Precoded Frequency Switching Transmit Diversity

PHICH Physical HARQ Indicator CHannel

PHY PHYsical layer

PhyCH Physical Channels

PSC Primary Synchronization Channel

PUSCH Physical Uplink Shared Channel

PUCCH Physical Uplink Control Channel

PVS Precoding Vector Switch

QoS Quality of Service

RACH Random Access Channel

RAN Radio Access Network

RLC Radio Link Control

RRC Radio Resource Control

RS Received Signal

RX Receive
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SAP Service Access Point

SFBC Space-Frequency Block-Code
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SDU Service Data Unit
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UL UpLink
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UMTS Universal Mobile Telecommunications System
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[0074] In FIG. 10, a serving radio access network (RAN), depicted as an evolved

base node (eNB) 600, has a computing platform 602 that provides means such as sets of
codes for causing a computer to decode packet data units (PDUs). In particular, the
computing platform 602 includes a computer readable storage medium (e.g., memory)
604 that stores a plurality of modules 606-608 executed by a processor(s) 620. A
modulator 622 controlled by the processor 620 prepares a downlink signal for
modulation by a transmitter 624, radiated by antenna(s) 626. A receiver 626 receives
uplink signals from the antenna(s) 626 that are demodulated by a demodulator 626 and
provided to the processor 620 for decoding. In particular, means (e.g., module, sct of
codes) 606 are provided for wirelessly receiving and storing a packet data unit (PDU)
from a transmitting entity. Means (e.g., module, set of codes) 608 are provided for
deterministically decoding segmentation and padding of service data units (SDUS) by
predicting operation of a transmitting entity. A model 610 provides knowledge of how
the transmitting entity builds the PDUs.

[0075] With continued reference to FIG. 10, a mobile station, depicted as user
equipment (UE) 650, has a computing platform 652 that provides means such as sets of
codes for causing a computer to build PDUs. In particular, the computing platform 652
includes a computer readable storage medium (e.g., memory) 654 that stores a plurality
of modules 656-660 executed by a processor(s) 670. A modulator 672 controlled by the
processor 670 prepares an uplink signal for modulation by a transmitter 674, radiated by
antenna(s) 676 as depicted at 677 to the eNB 600. A receiver 676 receives downlink
signals from the eNB 600 from the antenna(s) 676 that are demodulated by a
demodulator 676 and provided to the processor 670 for decoding. In particular, means
(e.g., module, set of codes) 656 are provided for receiving and storing service data units
(SDUs). Means (e.g., module, set of codes) 657 are provided accessing a length value
for a PDU to be built and a constraint value. Means (e.g., module, set of codes) 658 are
provided sequentially assembling stored SDUs without exceeding the length value.
Means (e.g., module, sct of codes) 660 arc provided for determining to perform one of
segmenting a last SDU and padding the PDU to reach the length value based upon

comparing a remaining portion of the PDU to the constraint value.
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Net wor k [0070] With reference to FIG. 11, illustrated is a system 700 that enables building
PDUs. For example, system 700 can reside at least partially within user equipment
(UE). It 1s to be appreciated that system 700 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 700 includes a
logical grouping 702 of electrical components that can act in conjunction. For instance,
logical grouping 702 can include an electrical component for receiving and storing
service data units (SDUs) 704. Moreover, logical grouping 702 can include an electrical
component for accessing a length value for a PDU to be built and a constraint value 706.
Further, logical grouping 702 can include an electrical component for sequentially
assembling stored SDUs without exceeding the length value 708. In addition, logical
grouping 702 can include an clectrical component for determining to perform one of
segmenting a last SDU and padding the PDU to reach the length value based upon
comparing a remaining portion of the PDU to the constraint value 710. Additionally,
system 700 can include a memory 712 that retains instructions for executing functions
associated with electrical components 704 and 706. While shown as being external to
memory 712, it is to be understood that one or more of electrical components 704, 706
and 708 can exist within memory 712.

16077] With reference to FIG. 12, illustrated is a system 800 that enables assigning
and enabling use of measurement gaps. For example, system 800 can reside at least
partially within a base station. It is to be appreciated that system 800 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
800 includes a logical grouping 802 of electrical components that can act in
conjunction. For mnstance, logical grouping 802 can include an electrical component for
wirelessly receiving and storing a packet data unit (PDU) from a transmitting entity 804.
In addition, logical grouping 802 can include an electrical component for
deterministically decoding segmentation and padding of service data units (SDUs) by
predicting operation of a transmitting entity 806. Further, logical grouping 802 can
include an electrical component for containing a model for knowledge of how
transmitting entity built the PDU 808. Additionally, system 800 can include a memory
812 that retains instructions for executing functions associated with electrical

components 804, 806 and 808. While shown as being external to memory 812, it is to



[0074]In FIG 10, a serving radio access network (RAN), depicted as
an evol ved base node (eNB) 600, has a conputing platform 602 that
provi des neans such as sets of codes for causing a conputer to decode
packet datBPdPH&%®PDUs). In particular, the conputing BETASEYPHIEHY
i ncl udes a conmputer readabl e storage megj um (e.g., nenory) 604 that
stores a plurality of nodul es 606-608 executed by a processor(s) 620.
A nodul at or bE2RdLASSd tBhil R oPMot T RRRBERHpoBRX VSO £ FdsIABLiink
signal for modulation by a transnitter 624, radiated by antenna(s)
626. A receVV@F”B?Bmwegéives uplink signals fromthe antenna(s) 626
that are deypgul at ed pay, 23, IR URAMAL S2 1?3%1(%%09[}191 dlﬁ%;gacf{é% d I}l%mts
processor 620 for decoding. In particular, neans ) aul

of codes) 6@163%[$)e W@WP%@TG powidsil feiressitiye arel@@mgmgrvandiasnmrts (ﬂj)tés)

packet datayu , transm nt. t
nodul e, set (&ﬁ% g?% aﬁ?%%/m%lecfng@q'ag’ {f r#%%@%‘é‘%ﬁﬁg%@codi ng
segnentatio nommﬂpaﬁde rl‘ge&mfs 908 aneipe@yidialt for uquérﬁlaﬁﬁ@s&hblhhg seiredi§otk ng
operation of %Ptrans e Etlté5M§ no 610 grOV|des know edge of
now ¢ he o r andfptteRRE st SrahrhY MeerBDsr Touis W fecesmes fuedtomn
reference t@n&bfGephbuting ARREDE Sdabl@Ng (ESDE %&%&S&h@}%ﬁ@h%%b B%Ht
(UE) 650, has a conputing platforn1652 t hat provi des neans such as
sets of cod&BOT MPEHDS P r@laanlegm@epe pf the PRI ﬂodhmstfalill’frvabar tic uI ar,
t he conput pl at f 0
(L If??ﬂgs PR o BlES1082 5 &&9@9@% Qe

medi um (e. g. stores a 660
execut ed by (@Bﬂod\é@s@m&#)ar@m@wdﬁd f(mdsutewss:ly reﬁ:Eizmrgmnﬂ sokihgd ph)c;ket dea

processor 67 upl.i nk duI atj by a .. .
transmtter gﬂigi %tag %@H%egﬁhg@%an%g@ 48 ° B@Hldégg(ﬁ détte”%l?“fuf%lyt he
eNB 600. A damdm‘geégrﬁfiﬁatfoﬁ@&d peRiighovmbivis daiaginas @sﬁwmybhﬂmeh@ 600

fromthe antenna ‘élr 676 that are denodul at ed by denodul ator 676 and
provi ded t o°PH&E! é‘é’éagﬂ’f““ﬁ‘ﬁ(?nf‘ﬁ’r Means dPyre PWVEQ#@T&@PHPC‘%M the
(e.g., mdukr@nsnﬁ@ﬁlg‘éﬁut‘}%jﬁﬁmﬁgﬁa@er Eﬁulpﬂa‘é‘!?'!ﬁ?gy f'e@&vfng%ﬁ& ¥tb1qﬁ1g ?e?aced ta
storing service data units (SDUs). Means (e.qg. e,

657 are proVRifd§DAs) asessvieg elmethgiawe\f@nq@&lm beblpbemct @cmtrmm \raiumnd a
constrai nt I r prOV|ded
sequenti al | 3% glghe ?Sﬁglbﬁslt Igdg%(&l vﬁthoﬁ?éﬂcQJdl eg‘g@ﬁ%ﬁﬁ’ﬁh’@ a%d

val ue. Mean,d,etélengmgtcnmtfdrm onsef saghenm@al)astmj amctpqddmglﬂebe‘a)mw reach the
det er m ni ng perfaorm,one of se nentl n ddi n It he
PDU to reacil"l‘en ferus g%eni war u(@n%aé ed rﬁﬁ%lﬂlng(gﬂ%%?ﬁ EgJﬁtgwggﬁF?ﬁ aint
portion of wvhige. PDU to t he constraint val ue.

2009/ 124082P /USZ 39014 20 0076]VVth reference to FIG 11,

i |l ustrat e@ ?%5 g‘?sﬁﬁé 0 dgngr @%V%@Cbléﬁ FH e@eﬂélevmm@m4 &
system 700 ﬁaﬂfc?o%ﬁ'e%t %bbib@@@tde&%te 'eeér%xoﬂ&efvﬁme BB YRR g eg;

It isto beaprematedt at system 700 is re resente as In |ng
functi onal Relogighfog Rrumases o désgribing dwaflanmsmk@tst, hrattong e@mémem skill
functions i LOG

t hereof (e. {%Pthé’fﬁf{% s qer %n%églst em’7 8h?r§:§&%§ﬁﬁgns ?‘g‘g%rga’%‘ %6%@8%“)%2
of electri calccaremgbnémssbjtdnapecdh:atlmmtmdecbtnmpﬂ»mb absuchﬁdteratxa@; ance,

rocetvi ng. aloLeal PRy aaryr s it BN RHEE b &bty EuRe Rhetipended

| ogi cal grodpiny 702 can include an electrical conponent for

accessi ng ngth_val uye for a PDU to be huilt and a constraint value
706. Furth P§ﬁ| ogi ChPaTHFWSnA & tegard da theivadpusdancieneparmpday the above

conponent f @&scSRAUBHHbALHLY dAS&EM NI duig s?&&ﬁ%d%ﬁke"%ﬂquﬁfs (E¥R8RGINI

the length value 708, In addi ti on, | ogi cal grouping 702 can I nc ude

an el ectri c@rferemﬁ@ﬁem@arﬁdrus%toeiemn’nersgchmpvemrdwm@n@d@d tes@grepening
| ast SDU d.u
SO ﬁ'lﬂgss%%%ﬁgu%i;bﬁegﬁyow éﬁﬁ%%[‘}t Iﬁe con\sll}% ﬁwl‘?aﬁ% ﬁlé’%f’%

conparing a renalni ng
the described component (e.g., a functional eqmvaient) even though not structurally

equivalent to the disclosed structure, which performs the function in the herein

illustrated exemplary aspects. In this regard, it will also be recognized that the various



be understood that one or nore of electrical conponents 804, 806 and
808 can exist within menory 812. [0078]In FIG 13, an apparatus 902
i s depi cth for g‘hu | di ng packet data units (PDUs). Means 904 are
provi ded f P 2P0 ng and storing service data units Fgﬁgéanpwﬂ?é’%’ﬁs
906 are provided for accessing a | engthhyvalue for a PDU to be built
and a constraint value. Means 908 are provided for sequentially
assenbl i ng adpastechcllabla sydté astiveR ¥eLdthpigerirblablemediuny BAdvirgs coMpafs- 910
are provided for_  determning to perfaormone_ of segnenting a | ast SDU
and paddi ngStBlRPpUsryciang &7 nearmigs ool andfar paEear thsoanewsphedsy a
remai ni ng pEsifi on of addior’ it @ phriSuIGORSF AR ha¥abbig: did RRIOWR b Gt
14, an apparatus 1002 is depicted for decodi g packet data units
(PDUs) . Meaksonlnous afisevept ompldegnttgenswiuch feabst yay be eprobingr witost ermerg

a packet data.ugnit (P _ Y g ent it 006 ar
¢ Dachen b AgRkied BEHL LEMACLARILLLLIOERL L o BEOA000L P15
servi ce dat givambt mrtfSRidepplbvtigr. €T it exgntale tiadt tewms ‘Gichales,P amb fhélhding’

entity. Means, 1008 are provided for know. of .how the transmtting
oty i s KRG BEs e pia st e Phiste B RO PGS e ahs R torms
servi ce dat aeUftetded (S IBLIusiae GESHhitr dinli RAGE the 4o torhiisim PPUHAIMER,
built and a constraint val ue, sequentially assenbling stored SDUs

(13 3

wi t hout excBEdsAY A has yseh iy sithgnthe detailgdqlesaipdpphiha glatres is sepdripbeae of
segnenting a,draskusiPoand padding the PDU to reach the length val ue
based upon conparing a remaining portion of the PDU to the constraint
val ue. [00W@8¥hat Waghdymere, dewdlhdrpiiresiatodevirions pettisnseoddimpdisdosed t he
vari ous asp [t | rSE, . i-Bl.e - escribe.every.
concel vabr eSss R FlGie oSS B or PO PR BB BIERS! Sl tine
of descri bi ngkitomdedgant alksbasentsnecinsitsubeempdneatsopmoedsyessiedns, 1 n t he
art may recg‘%gliroé%ﬁt.hat magﬁ/ further conbinati o?r;qil. and ﬁe nmut a&(iéﬂons are
possible. A PREFS O TRETE, Sé‘frg" SPEET ML PR IR B Y BB
al | such al kgkdats, BResiaABElidfne@oie) fizzAlb@icy ddth AlsicRugiBAtlafsdfides W Hhi n
the spirit and scope of .the appended cl ai ns. 10081]%n particul ar and
in regard t SUETROMPARFSY dnteriplie: GABAY OB SRR AGShANiTES pERESERRY e
conponent s, ydey, @@ﬁlak@wrﬁausto%,fhe%ry@temm@ms&s%ﬂe I 8aptivB s {81 MBefficient
(including a reference to a "neans”) used to descri bpe such conponents
ar e i nt endednd iotetligene Byoray,of endreds awt g liviitgtion, i ayatved R AMN(canyaccess
conponent whj.: f the s i.fied function of t desct,i,be
conmponent (gé_néﬂ’e ﬂgé?%%%?li%pﬁ’é rﬂ;rg‘ﬁ?t\%qegﬁtr ,use%rearlfg?lﬁrgﬁgﬁheﬁg?l €ld has geen
structural | ymelgyedsal ent to the disclosed structure, which perforns

t he functi in the herein illustrated exenplary aspects, .In this
regard, i tUPHN al'ds el indhis grplsation. fis ke Compansa: TRgule”s Sysiem”, and

2009/ 124082 e ikb'arGRRNAA0 1derd a2 RPakErdl6d stiey, sy BhRMaRSa Vel | as a

conput er - r eadabl e nedi um havi ng conput er - execut abl e i nstructi ons for
per for ni ng £¢fEbiAicR of Rardyierccapd feRWHE, 0w aiea Pl WiEvapen KBRPSLo. 0582] | n
addi tion, Woidn612 aRBIpbidtt May bEHubsSolMBkitdP De e AL SE LORGE oML
respect to onlnﬁ) o’r?e o?’ severa}él_ [ np{seﬁent g%lftong, %’su%% %gat u?%omfy be
conbi ned wi ptocenser, apravesser, et hiectf gapacwsblaf thined ot dresutiongd wowmmat i ons

as may be desjred and, advanta s, f.or Lven or particular
appl | dati on iorg A SRRBIEF e RY e 4F tRiton, RN wi Refeien Bilipgon s Kayerandgr
and vari ant shetsheregh baheotipetknt.nOrd dihedre thpsiehaihadedéseithiptippteay

the clains, t esg %ﬁfrgs are intended to be t)nlcl L{sixe in a manner
simlar to fHECTBERT OCTRPIICL %A 2 CORPICABIR, PElocqlizac PRy sogputes andjare ¢
in either thgirleicaivkReter 85661 Rble@BmPhteishe clains is meant to be a
"non-excl usi ve or". )

[0085] The word “exemplary” is used herein to mean serving as an example,
instance, or illusiration. Any aspect or design described herein as “exemplary™ is not
necessarily to be construed as preferred or advantageous over other aspects or designs.

[0086] Furthermore, the one or more versions may be implemented as a method,

apparatus, or article of manufacture using standard programming and/or engineering



100831Furthernore, as will be appreciated, various portions of the

di scl osed systens and nethods may include or consist of artificial
intelligengc J;?chi ne team ng, or know edge or rul e based conponents,
sub-conpor%ﬁ?g, I5¥8tesses, nmeans, nethodol ogies, or ne msg?r@'ﬂf%?*b.,
support vector machines, neural networks; expert systens, Bayesian
bel i ef networks, fuzzy logic, data fusion engines, classifiers. . .
). Such conpngRtiss to ipRidate @ftiware, Gafware] Wﬁe,@%ﬁﬁbdﬁﬁlﬁﬁm%&éﬁf tr
processes performed therehy to make portions of the systems and

met hods nor SO greppeuigstof@plemgeat ¢ fiselpgadiaspasts. iThe &1 'gaisle ofBy way of
exanpl e and bkt &L 1@t ' " I;

ehbdo B) can e B o et e ferpd i ends,
has been enfst eigetpafs@O8HpAlT ProgHni srcessible fapp iy eammcr-reddebledevise,
"conponent ", "n L ESYS ' the like are intended to refer
to a comput 8?{rfrggtggb1§gilaé rlf? %/([s){/a%%ei,’ £ (%Qegu t rgga \%}51? E?C%éa €6 c?undglﬁj f‘lto%\rgél?tehmltcci
har dwar e antb seficiaserags dbtivesr(eg., bardsiokt eppy disk, exgetit kwips. . Fasptical

exanple, a Ggo nent m , t.s. not lim ei ng, pracess
Funning’ on 4K Grevespet i 6ot Vel ik VRS dyubtieadeGnagint
thread of exgewtry 8uiced (PEOGT@M clAN N daftioRalGORBRAuRT be BYrodR¥dPhat a carrier
illustration, both an application runm%% on a server and the server

can be a coMsnetbe axploxsd ey orpErdablpalpcirens dae sichhs foge used in
process andé@ﬁsrﬁmrﬂgadqd 9&&1&&%&@&%@i-&mgmg@tnewké&h' QG bbbt
on one conputer and/or distributed between two Or nore conputers.

[ 0085] The wor 8 locekasepmeawgrk (L4N)s Of chasee these skilivean theartwilige@gnizn many
exanple, in «Or | i n e r,_desi descri be
herein as " %(%#?pﬁ%g?@mwsgeﬁ%%&ﬁé(%:hgggsoél@ig?{?ﬁ@gwgféougg%%@?%g@o a8 epS’lg%E?‘c’\eo(r%r ed
or advant agdoudisohwsed agetter aspects or designs. [0086] Furthernore, the
one or nor sio may be i ment ed .as_a nef hod, arat us,, or
article of ﬁWéﬁLf act ’é’uggﬁpﬁﬁsﬁgﬁﬁgﬁwﬁfid@?@w SITRE [15F MR GISHEER] ng
WO 2009/ 12468286 S8R 398dde and @6 Rk, 0l &Sto1he uRI@ENEandhh\eER d
firmvare, hardware, or any conbination thereof to control a conputer
to i npl ementhd His variews systels mapéralude adgigionad compeneniscnadules, parnndor may e
(or al ternabb¥iglide At HTRELSH &Eﬂg,rrﬁ@au@ersf)g&!%;c)lss@%'% Ld6A il the>

i ntended to enconpass a corrpput er program accessi f'e“from any

conput er - r edigatss.e Aderboetionaff theserapproachee tiap alsébe ueedaifpt egricco agnatter
readabl e nedi include but are not limted to netic storage
v cos (o 31 RoRaGH IR Ll oSl fo Phouidafhefies W IRB0RVGE: BECHARE,

di sks (e. g. towchrpaet digilgkte(td)ogidiaad/bammoterapdikiclatt ke pkdvRkss. . ) ,
smart cards,. and fl ash nory deyvices (e.q.,. card, stick).

Addi ti onal | FXWP%Bﬁ‘iuah gg“%Fab‘?gltqeacP@aufg’ﬁégeS&m@éPgF@iﬂ%v)%af&a‘%?ﬂs%

enpl oyed t 0peRbkaY dip@aliskiSthnts ERNIAY] fdIRG klelbific Bk s SHRRVIAR! i A8RIcss.
used in transmtting and receiving electronic mail or in accessing a
network suti88k t hddNisrerhibe sxsmpiary sstamsaieasiibad suinst knathodmjogiopghat may
cour se, t MO8 isiblnb i obiadte bitiehd isanRYLiFETRRY, IROhELCRLLARS
may be made to this configuration wthout departing fromthe scope of
t he di scl osedthasisentrsto sEog8 7] ovadingams.a¥ pide fos pwipbses bésipipésignefed i n
terms of syst th may. i,ncl.ude nunber, of ..c onent s dul e

and the 11 KEXEeb the ot G ST s e BT BT o S oI PRE & bis
syst ems may uhiektoctbarpid@piccattdltha argptaiesd subjerothati@ds n@tlnited DY ARS orBYof
not include all of the c nents, npduyles, etc. discussed in .
Connecti on Wit Hodespge PBBE e el BT R Grsh o apprpsEReYthaer
al so be usedlockBoMariaPidlepioRE &h® dEbSEddaRRsh. NES i8I N, GRNIPBILBERSOYIHEY
on electrical devices incl u%gggew ces that utilize touch screen

di spl ay t ecHHYIDSgr@Ercdriimme TegiendRiogiss deyribyiesreint Addigiorally, it
Exanpl es of sﬁa@béﬂﬁl\t&ﬁ#&ﬁw&ﬁm@M&L@J& gg%gz {38 %,Qghl TRAIb e of
gi tal . an

(8]
smart phones, persona Ital assistants ( ot her
being stored on an article of manufacture to facilitate transporting and transferring such

methodologies to computers. The term article of manufacture, as used herein, is



WO 2009/ 124082PCT/ US2009/ 039014 24 intended to enconpass a conputer
program accessi ble fromany conputer-readabl e device, carrier, or

medi a. [0089£I t shoul d be appreciated that any patent, %ubl i catl on,

or other QYS9 material, in whole or in part, thafCRAUSHRYIERY pe
i ncorporated by reference herein is i ngg{porated herein only to the
extent that the incorporated material does not conflict with existing
def i ni ti onsint&ided RERBESpasOb cOhP@Er (HbSamQS 8 bRBERE Al cotPltct-Bdaalble N
this disclosure. As suc and to the extent necessary, the disclosure
as expl i ci t ASvicceparsigs pHMpdidei n super sedes any conflicting materi al

i ncor por at erei rg;eg.a of ,
that is sa@gs%,o berl‘tléﬁ%:‘%@g%r%g@eﬁ%d Y rence kglﬁﬁflgeggh{hg%%égﬁﬁ%
conflicts wmakerigk insthalg odisfpiari ﬂlﬂfaﬂwd &t lxtinereparsted by rafelhme hgdiegeisosur e
materi al se I i .ncorpg the ext

That  no. conticPBPrdsdIEdh By fes PRaYnitind REGPARLA AP i Saf i
exi ?1 t 11 n]g di m?ﬁmm‘g dﬁﬁlﬁtrdn&l;tdtelﬂ@ﬁ%th@ diNeiisuicSnaadril sm@ort}s;n thid. A
met hod for Quil di ng packet a units .C risin recei.vi ng
and stori ngB’s°’%lP§}F% ARt a1 e © ppRtdpee %&é%%‘i‘lﬁfgg@fqaéﬁég'ﬁl%ﬁ‘eu@%r a
PDU to be buékh sapdscEMydohfichhs MaleHE! in&RHMERY haleinmyafé»t%%@é ARG

stored SDUs w t hout exceedi n? the I ength val ue; and det ef m ni ng

to perfor m BiErigh ospaytemtbicrsgl. dhat éﬂldSDbe mﬂrppm ygeferracpimeinobyteach
the | th PDU
o the gonst e RoRERTHRANES PRI, Sub AT B BAEPALIGAR, el So
conpri si ng fathdiewiimgvitl velyderistorgarated toatheiextentshat adconfligsosgsdetvaonthaol

signaling f En%g]rp%rated V‘%r‘f&l and the existing disclosure material.



3. The method of claim1l, further conprising receiving the constraint
val ue by specified provisioning. 4. The method of claiml,
further conprising voluntarily inplenmenting the determ nation based
upon conparing the remaining portion to the constraint val ue.

5. The method of claim11, further conpgé i ng accessing at |east one
constraint value indicating maxi num paddi ng al |l owed and m ni num

segnenti ng al |l owed. 6. The nethod of claim1, further
conprising conparing an avail able gramtafves a radio |link control
(RLO) instance to constraint val ue. 7. The nmet hod of cl aim 6,

further conpfiaisfdpimeaditi ng the PDLJ in response to determning that
an SDU has a segnented payload |ength that is |ess than the

constrai nt val ue. 8. The method of claim®6, further conprising
paddi ng the PDU in redpwmtisd foobuldirgrpacket data ihint (PRAUsHDOmpesing:

segnent ed payl oad, L.ength . 9  The t of claim®6, further
conpri si ng corrpa%ceﬁlam r?n%\s/tglfnll%%elﬁéw%aa%'t“ggéEﬁgs)seI ected one of a data
and signal i ng r aeicesshgarlefgth wdles fira PDNEtoG@sill &idnt coi@taing vapp) i es to
t he sel ected one but nmé the other of a data and signaling radi

i di o
bear er . 105 PHEHL e Lomad RPE'S viitiptfarecdugshs lsngil value; and

perform ng segmendéhiifiy A5SPfotthdde bOsckRenfiea hakint] HaAaRkaws RBBU 1o
reference to a maxi mum paddi ng al |l owed constraint in response to

det er ni ni ngreephthetdengtiayaug @me&ngn&ﬁmpa@gl agsmambgrpogionayiiizd P ta the
constraint X@ds#%ntvzﬁ&. 11. The nmethod of claim#6, further
conprising performng segnentation according to the avail abl e grant

wi t hout referencd to Bhamsthodiof qikechdl, figthet towetingopsdviag it comtains pdos e

to determ ning. t-hat the avajl.able grant cannot fit in at | east one
conpl et e SDﬂaqa&mresomf‘az?o#'i?’emﬁ%athﬂggmg?a%q P 6, further conprising

assenbl i ng only gonpl Biem&mbdboflaimas furtegemnpristly radtidhltht Rof@aRO M Ee
to determ ni?ng tt}at t he available grant is less than or equal to the
constraint Y&FRFSINEd provisioniee. The et hod of claim6, further

conpri si ng per f opni ngTiR et RAbSSAREN RaHHcPE kR sirg WDRInge P EnAGRAME 1ROt

the other of data radio bearers and signaling radio bearer.

14. The net Rgamgnationdpindeponpempdringtiracoemiteneition to lamengwitiabhs. to a

plurality of radso | 0 & b ChBlt Ldrhififing accessing ddeas . MOt NOC

of cl aim 6, V\/ner_el n the constralnt value pertal s %O a - per radilo

bear er basi sonstraint valueli§dicating madinod pefdicg allowell, andieniaium dchmenting

constrai nt Vﬁﬂ ue pert ains to a segnented fraction of an RLC SDU.
alfowed.

6. The method of claim 1, further comprising comparing an available grant
for a radio link control (RLC) instance to constraint value.

7. The method of claim 6, further comprising padding the PDU in responsc
to determining that an SDU has a segmented payload length that is less than the
constraint value,

8. The method of claim 6, further comprising padding the PDU in response
to determining that an SDU has a segmented payload length.

9. The method of claim 6, further comprising comparing an available grant
for a selected one of a data and signaling radio bearer, wherein the constraint value
applies to the selected one but not the other of a data and signaling radio bearer.

10.  The method of claim 6, further comprising performing segmentation
according to the available grant without reference to a maximum padding allowed
constraint in response to determining that the available grant is less than or equal to the

constraint value,



17. The method of claim1l, wherein the constraint value pertains to a
segnented fraction of an RLC SDU and a maxi mum paddi ng val ue.
18. The nmethod of claim 1, further conprising considering |ower |ayer
header overhead before determning a |l ength for segnenting or

paddi ng. 19. A computer programgy oduct for buil ding packet
data units (PDUs), conprising. a conputer-readable storage nedi um
conpri si ng: 11.  The mecthod sftclswmto, Gfrtheochespristn peaushing segneatixios er

to receive and store, seryvi,ce data. unit S D ) a second
set of code®™f n&:@ﬁ%"i W@ﬁﬁigg@%ﬁ@g re?@%%é?%@%@?@f%“ﬁ‘é’c or a
PDU to be buddsiraianid résp6aass dekimiinvakisihe available grant carthot I it BaSt 0RE

codes for causing the conputer to sequentially assenble stored SDUs

wi t hout exc&¥BRIAS SHE | ength val ue; and a fourth set of

codes for causingthe - det g : f. Q. .
segnenting a | astgz'SDUTgﬁg}B%gggfFrzligm?ﬁ’eﬁrlgﬁgﬁ%?gh?%g %ssgrﬁ%hlgceb% t(%fm\})gftﬁe

based upon EBMpar laigecamemmipnBRY ipoesppion twfcterreniPPiiat hethwglablosant & nt
val ue. 20. Ie@pthggglfa%@gf{gtgeocrong;[gdhlltqfl ng packet data units (PDUs),

conpri si ng: neans recei Ving and Stori ng service data units
(Sbus); 27 neans TlermaheksXildig 6@ flrtegédmprainggefformiag RDO SmU be

built and a constr.ai pt val ue; ans for sequentially assenbl.ing
ot or 60 SoUSSSEERHiEn Bt S R ORI Rt Bt A Gt raipbesncrs andhpaAGing of
det er m ni ngrddd @rdkor m one of segnenting a | ast SDU and paddi ng t he

PDU to reach the | ength val ue based won_corrpari ng a remai ning
portion of the PBU tolheactbeshaficlamiy whgieipdhe conptrainfvadysgrtaing & 4 or

bui | di ng pagkehindgd@did Fink Softho o SHERLising: a nenory for receiving
and storing service dlat a uni tOEH?I)‘SD)U% ; and a conputing platform
for accessing a lengtThevattbed ¢fmlaia PBUeco the cdnsirhint vk mmrigion &t a parnt
val ue, radio bearer basis.
16.  The method of claim 1, wherein the constraint value pertains to a
segmented fraction of an RL.C SDU.
17.  The method of claim 1, wherein the constraint value pertains to a
segmented fraction of an RLC SDU and a maximum padding value.
18.  The method of claim 1, further comprising considering lower layer
header overhead before determining a length for segmenting or padding.
19. A computer program product for building packet data units (PDUs),
comprising:
a computer-readable storage medium comprising:
a first set of codes for causing a computer to receive and store service
data unmits (SDUs),
a second set of codes for causing the computer to access a length value
for a PDU to be built and a constraint value;
a third set of codes for causing the computer to sequentially assemble
stored SDUs without exceeding the length value; and
a fourth set of codes for causing the computer to determine to perform
one of segmenting a last SDU and padding the PDU to reach the length value based
upon comparing a remaining portion of the PDU to the constraint value.

20.  An apparatus for building packet data units (PDUs), comprising:

means for receiving and storing service data units (SDUs);



wherein the conputing platformfurther for sequentially assenbling
stored SDUs wi t hout exceeding the | ength value; and wherein the
conputing platformis further for determning to performone of
segnenting a |last SDU and padding the PDU to reach the | ength val ue
based upon conparing a renmaining porti of the PDU to the constraint
val ue. 22. The apparatus of claim21l, further conprising a

receiver for recgeMmisTer 4cB&sing a3édeai VHiucBt 4 PDVI 8 bk BGiltinH @TOMHGRt value;
control signaling froma network. 23. The apparatus of claim

. . : p .
21, further conpPE&isher avantalby asseablag sored %EPH@éﬂtE@aieﬁ@ﬁCd@g thedengthyi ng
t he const ra?‘% \ghue by specified provisioning. 24. The
apparatus o c?’al m 21, wherein the conputing platformis further for
vol untarily i npl ewsntiondstaraninetogrerfomatiorf soameding pdast SBpadipaddingthe

remai ni ng pgrtion to.the constraint value. . _25. The.a a of
PRk R T R R R e B R e o T deol
| east one ceanrsbhdtit vidak.ue 1 ndi cati ng maxi num paddi ng al |l owed and

m ni mum segnent i al | owned. 26. The apparatus of claim 21,
wherein the corr_pggi ngPPBRAFBRTIOT gquy}g_w@ll{et%@qa uégﬁiujpé?wsgl’gco_gﬁmé]@&i | abl e
grant for a radi @nleiidks o Acting(aRl Sbrih§ 8drARE Bath OniGARBUsRIaRE Vval ue.
27. The apparatus of claim 26, wherein the cor;g){létl ng platformis
further for paddfagnpuiagptorn ferasprspisea {etheadiedPig RigUithhe bell agbw
has a segne ; d length is |l ess than the constraint val ue.

28. The app%%&ﬁ@aﬁ Q%I aim 26, wherein the conmputing platformis
further for paddivhereinitke Dubriting plsioon Setheofod etqaemiatly mgsetnbhing siore$SDU

has a segne | oad length 8 ., 29. The apparatus of claim
26, wher ei ngbﬁ%V‘(’%ﬁ%ﬁﬁ?}ﬁcﬁe&“ﬁg‘h‘fk&}gﬁfﬁag‘efﬂdt her for conparing an

avai l abl e grant {vherch thet®eheitg @refonh isofudiidrdoodietrirgmbtoi pagorn@chh «of
bearer, wherein the gtgngtrai nt va ies tqg the sel ected one but

| ue appl
not the ot h&ensntiag glastSHand paiing fﬁ@P%BgldPéeaB%&wé?r%gfh value basethupogh e

appar at us ofomh@nd adBmaiiR Rttt dTenCavP W ihedomhdint enme.i s further for
perform ng segnentation according to the avail able grant w t hout

reference to a méki mukhqrnpaiehg oAPlhisne fediies compriting hiepelspdpriecaiong the
det ermi ni ng c&lk&%in{ bﬁu@%’i@'r%i?@e?ﬂﬂ&a& trbSsigriafin frgﬁrﬁr&(v&%ﬁual to the
) . claim 26,

constraint value e aptf)lar attus o wherein the
conputing pl at f o2%.n i Shd apputaes of olkinad & dndther ngmpriding conmpketendsiibistoope
| ast segnent (af aﬂ) SDU int escg_‘o%]set tg eternbn({}gg that the avail able
grant is | eSE¥MRART EFC&GiFarc t O T HE Eolis VB AY C WP (o™ e 32. The
app?r atus of clapm 26Tha/\41@a@hig_otfbﬁim@nﬁmewmg_th{alcg?lb@tmgp’lafd‘rmri% hethef F
perform ng segnentation according to the avail abl e grant wi t hqut

reference t§oRN iwmﬁﬂqr%laagwgdﬁ%%%é@ﬂé@ﬁ%%&flﬁ?@ﬁl%@%ﬁ?@%

det er m ni ng phAah td e cay@ialnablige grant cannot fit in at |east one
conpl ete SDB. 33. The apparatus of claim 26, wherein the

conputing pl atfomi sTlflfiﬁlftPW@fUSfoéﬁlab@?f,mhﬁmﬁmmgﬁégf@miaﬁr@nf foor
a sel ect edeg&f‘esé%g at @kt §i& LB vRe At 3nh ARLARERSALS AN Saal 1 ng

radi o bearer.
minimum segmenting allowed.

26.  The apparatus of claim 21, wherein the computing platform is further for
comparing an available grant for a radio link control (RLC) instance to constraint value.

27.  The apparatus of claim 26, wherein the computing platform is further for
padding the PDU in response to determining that an SDU has a segmented payload
length is less than the constraint value.

28.  The apparatus of claim 26, wherein the computing platform is further for
padding the PDU in response to determining that an SDU has a segmented payload
length.



34. The apparatus of claim?21l, wherein the constraint val ue pertains

to a segnented fraction of an RLC SDU. 35. The apparatus of
claim 21, wherein the constraint value pertains to a segnented
fraction of an PLC SDU and a maxi mum paddi ng val ue. 36. The

apparatus of claim 21, wherein the conpaging platformis further for
considering | ower |ayer header overhead before determning a |length
for segnmenting oR29.padtihawpparatus 0B dlainf26reiteedn thercotigaid plgfapmadk firtheefoa

, SIS EPE . : Kot
at o uni £ POEpTRA SIR T £01 4 gty o S nd signaling Fo toarr,
det er mi ni st iwgRteinythe eGREHNGySROIBNEAL IR R RAS BBt O o8RF ¥f Lousald@
units (SDUs). by predicting operation of a transmtting entity,

wher ei n t he SepgHgfrdie biieent ity is known to have built the PDU by,
recei ving and st i Ngrsel\i - LR e , - '
1ving 96. gTﬁcea_(pp‘)hﬁa rs%g@tﬂ%m’l’ﬂé,t\ﬁlcgé%)cml}giﬂﬁ%%étﬁ}gmq% h’ﬁﬂgﬁt #3;‘/

value for a PDU to be buift a constraint va sequ

assenbl i ng peverednSREenititroascomigde ticryaildbde gramgrithovadefeesncanda
determ ning_tQ.performo aof segnmenting a l.ast, SDU and padding.the
PbU 1 0 1 eack LIt aRTle I BRER b Bibolis R R eyt A B e
portion of tdlessPhdd dreqiidieoc thersistainntalval ue. 38. The net hod of

claim 37, further.co i Si ng obt ai ni the constraint val ue by a

sel ected one of l'grgﬂ%e_]aﬂ?gzrtgst‘?f?? I Q%V\WVFGEF‘@%&I%PWH“HH%HIF??%@f't“lﬁ@rff’f
constraint Vgkmslivg Ghly o6thBielc SEAW di $ast Ll ofSh SRS [Gsfoh Qo @eﬂaﬁﬁmcgk,
recei ving the constraint value by specified provisioning. 39.

The met hod &t BleavaifaBle eraniis lssrthanprsapalitngogorsmivarilig i npl ement i ng
the determ natiog, baspgh 4enEQFORM B8 WHdfeil HERbAbN R dIANs hBnEGr

constraint val ue. _
performing segmentation according to the available grant without reference to a

maximum padding allowed constraint in response to determining that the available grant
cannot fit in at least one complete SDU.

33.  The apparatus of claim 26, wherein the computing platform is further for
performing RLC SDU segmentation for a selected one but not the other of data radio
bearers and signaling radio bearer.

34.  The apparatus of claim 21, wherein the constraint value pertains to a
segmented fraction of an RL.C SDU.

35.  The apparatus of claim 21, wherein the constraint value pertains to a
segmented fraction of an RLC SDU and a maximum padding value.

36.  The apparatus of claim 21, wherein the computing platform is further for
considering lower layer header overhead before determining a length for segmenting or
padding.

37. A method for decoding packet data units (PDUs), comprising:

wirelessly receiving and storing a packet data unit (PDU) from a transmitting
entity; and

deterministically decoding segmentation and padding of service data units
(SDUs) by predicting operation of a transmitting entity,

wherein the transmitting entity is known to have built the PDU by,

receiving and storing service data units (SDUs),

accessing a length value for a PDU to be built and a constraint value,



40. The nethod of claim 37, further conprising predicting operation
of the transmtting entity known to conpare an avail able grant for a

radio link control (RLC) instance to constraint val ue. 41. The
nmet hod of claim 37, wherein the constraint value pertains to a
segnented fraction of an RLC SDU. 29 42. The nethod of claim 37,

wherein the constraint value pertains to a segnented fraction of an

RLC SDU and a maxi numegasitiaitgasgehbléng stored SDU4 3iithdirexaeimp alidisn@h value,
claim 37, wherein the conputing platfolin is further for considering
| oner | ayer ®Meader overhead before deternmining a | ength for

segmenting or paddi Ngdetermining toffbrfofin GAEBEHBMeRirRG IRISPIPLHAGTaddiBE th
bui | di ng packet data units (%gﬁ) conpri s?ir&]lg: If%glcorrputer-(ri)t(‘aiada Iee

st orage medPiH ©amshitig laggth value basgd pponsgomyparingp resniniag patior efibe RRUato
comput er tog felesslyreceive and store a packet data unit (PDU)
froma transmtting entity; and a second set of codes for
causi ng the conpB$.er Tle methed of claist 37 Alrthyr chegwdmgbturent te icomstramd

paddi ng of service data, unit.s (SDUs) . predi cting operati.on of a
Pranst t1 ngtuhby &L orS et P SheR it e e SRR Bk B e e e
buil't the PBhlubyia ridic eisvuiogc@n! Skealing rosed Ndtwerkgdat a units (SDUs),

accessing a length value for g PDU to be bujlt and a constraint
val ue, sequent i aFic§ivHedBERstERINtSRBIedy Smge%r?ﬁﬁﬂﬁmgvxceedi ng the

llength value, 389 The method of dAREITRRHROCIRrREL VIR LML inHlementing
segnenting a | ast SDU and padding the PDU to reach the |l'ength val Ge

based upon dsrgsirmigtion basadipinrgmperieg ba remairing pebon tothe kensgeinsvatug. nt

val ue. 45. Appapp i 4-di : Nt
conpri si ng; rreango'f ori’\f\}\lléalﬁlgt?l %ésgﬁ}gweécﬂﬁ\{;?ﬁg%&%@%&?dﬁg& "EECE‘&L@JE a
unit (PDU) freosmittingreantyrkinbvi tgcoentarg an avaiiable grant foneead® lndrcontrol (RLC)
determ ni sti.call decc%di. egnent ati on and paddi ng of service data
units (SDUs)m ?C%Pe‘:&?%fai“ﬁga@ﬁ'erati on of a transmitting entity,

41 The method of claim 37, wherein the constraint value pertains to a

segmented fraction of an RLC SDU,

42.  The method of claim 37, wherein the constraint value pertains to a
segmented fraction of an RLC SDU and a maximum padding value.

43.  The apparatus of claim 37, wherein the computing platform is further for
considering lower layer header overhead before determining a length for segmenting or
padding.

44, A computer program product for building packet data units (PDUS),
comprising:

a computer-readable storage medium comprising:

a first set of codes for causing a computer to wirelessly receive and store a
packet data unit (PDU) from a transmitting entity; and

a second set of codes for causing the computer to deterministically decode
segmentation and padding of service data units (SDUSs) by predicting operation of a
transmitting entity,

wherein the transmitting entity is known to have built the PDU by,

receiving and storing service data units (SDUs),
accessing a length value for a PDU to be built and a constraint value,
sequentially assembling stored SDUSs without exceeding the length value,

and



wherein the transmtting entity is known to have built the PDU by,
receiving and storing service data units (SDUs), accessing a length
value for a PDU to be built and a constraint value, sequentially
assenbling stored SDUs wi t hout exceeding the | ength value, and
determning to performone of segmentingya | ast SDU and paddi ng the
PDU to reach the I ength val ue based upon conparing a renaining
portion of the PDU toddidimikinfet fedfofth o¥@bfiRgmentingbast ADTP4HAP2adiHS tHeOr

decodi ng pa data units (PDUs), conprising: a receiver for
wirel essly ﬁ@ﬁwfﬁ% t@qs%lké%h%ﬁ%sad BPAT COPIPAIIE # FeaHATHNE PAHAMP the RRU to

entity; a meb)sif@i vafueri ng the PDU; and a conputing platform
for determnistically decoding segnentation and paddi ng of service

data units (SDUs¥#3.by Phépiiaatinigr bkdieg pasketdlhtaamits €M)t coimpgisieat i ty,
wherein the transnt.td ng..ant ity i : 1. by,
receiving and st %lrmf1 ﬁnsgf&[s}glrr@?%lg%%%@n%%‘?ﬁﬁ%&et?%%é%g}(ﬁg@%gn%t h

val ue for atRDohittmgketityuardd and a constraint val ue, sequentially
assenbling stored S it hout . exceeding the | ength, val ue, .and.
oter i ni ng o pERTOI SHEmGehaTORAg s oGe gttt arige dre
PDU t o reachniN@DBNGY PreditiCopaaRe ofl p@ansfifglehiig, @ remai ni ng

portion of the PDU to the constraint val ue. _47. The apparat us
of claim 46, wheP8PRIAGIMSIMGENE YR IsdewRte haverbut the PDLLRY. wi r el essl y

transmtting the consitaiih a¥@tbng/deRib AR Luli€TOHUEE control
signaling froma network. ~31
accessing a length value for a PDU to be built and a constraint value,
sequentially assembling stored SDUs without exceeding the length value,
and
determining to perform one of segmenting a last SDU and padding the
PDU to reach the length value based upon comparing a remaining portion of the PDU to
the constraint vatue.
46.  An apparatus for decoding packet data units (PDUSs), comprising:
a receiver for wirelessly receiving a packet data unit (PDU) from a transmitting
entity;
a memory for storing the PDU; and
a computing platform for deterministically decoding segmentation and padding
of service data units (SDUs) by predicting operation of a transmitting entity,
wherein the transmitting entity is known to have built the PDU by,
receiving and storing service data units (SDUSs),
accessing a length value for a PDU to be built and a constraint value,
sequentially assembling stored SDUs without exceeding the length value,
and
determining to perform one of segmenting a last SDU and padding the
PDU to reach the length value based upon comparing a remaining portion of the PDU to
the constraint value.
47.  The apparatus of claim 46, wherein the computing platform is further for
wirelessly transmitting the constraint value via radio resource control signaling from a

network.



48. The apparatus of claim 46, wherein the conputing platformis
further for receiving the constraint value by specified provisioning.
49. The apparatus of claim 46, wherein the conputing platformis
further for voluntarily inplenenting the determ nation based upon
conparing the remaining portion to the 3onstraint val ue. 50.
The apparatus of claim 46, wherein the conputing platformis further
for accessing at4d.eastheopearetunsf ¢laiin6, wakiee the doroputingglatiaxi nufwrther for

padding al | owed: and, o, 0T RSYTRPEAN Rb4iQ¥RT,.
49,  The apparatus of claim 46, wherein the computing platform is further for
voluntarily implementing the determination based upon comparing the remaining

portion to the constraint value.

50.  The apparatus of claim 46, wherein the computing platform is further for
accessing at least one constraint value indicating maximum padding allowed and

minimum segmenting allowed.



