WO 2011/ 028481PCT/ US2010/ 046346 TECHNI QUES TO NEGOTI ATE CAPABI LI Tl ES
BETWEEN NETWORKED DEVI CES Fi el d [0001] The subject matter disclosed herein
rel at es gwoennld2g48to t echni ques for a nobil e station toPoEgsélanes346
capabilities with a base station. Related Art [0002]1EEE Std 802. 16- 2009

base stati DRCENRRS TERREChEIrE APRBIGR IS AR R REDMORKEY o ™
re-entry. Section 6.3.2.3.23 of |Egg\fcEs 802. 16-2009 descri bes a m)blle

station using variable | ength nessages to request capabilities and a base
station using vari abl e | engt h rressagEﬂndl cate a capability response.

| mredi af t er.comml.et.i an,. of t.he b|Ie St i.nf or th
base s 20B0LL %ot *TTE TR BN o 5RBEeR Rerdif Felfls ondtal) IR BididS g an
SBC- REQ rfﬁﬁ:ﬁlegﬁa(&tba@g@tee@@bbébﬂmieéaﬂueétaas@ $thtigach of its capabilities
set to (see Figure 75 of IEEE_Std 802. 16-2009). The base station

responds vm th an SBC- RSP nessage (RelatetbAR capability response) with the

inters of t ' Inan: 4 hon' [|{ties
ot 1o D90 oo IRESBE! 482 ThFdoRlicecRRls SHBARAS hetotbligR pRoceiffs I

[ 0003] Hehviel ermobinestatiah eanddbaseustaion erthaige Mﬂ@marwegbmdm@ neegzabesity

negoti ati on procedures of | EEE Std 802.16-2009, The capabil ity negotiation
MAC nmarfiiBgeiRtWRBs SRk T Eo-8NlHkr pectipy 8 3-4-%¢3 8f g D2 i%é%P@sm ting MAC

MeSSagefasitibe fzatrﬁ?bﬁsée ﬁ%@l (i?rljé ltr’?nM%ga échP ueSRESpatMlides (MAC

PDU), the probabi |ty erro ere channe Itrons especially
for ceIanwai@esesta’tbnaming)eaeatdeemgkbInye$aag;les ingisadeta ngpaamlmyrresmmd net wor k

entry/re-en del ays as as_hi r control -plane |atency. Bri.ef
bescr 1 rrGAtBlel ARSEoPIRlEn of Gensin EniBadataln Sebbn TS LERIss SAADI on are
i |1 ust rgytyee n’@bbll\é@éfat‘iﬁn s basic capabilities by transmitting an SBC-REQ message (SS

basic capability request) with each of its capabilities set to “on” (see Figure 75 of

IEEE Std 802.16-2009). The base station responds with an SBC-RSP message (SS

basic capability response) with the intersection of the mobile station’s and the base

station’s capabilities set to “on” (see Figure 76 and Figure 77 of IEEE Std 802.16-
2009).
[0003] However, there are various potential issues with the capability
negotiation procedures of IEEE Std 802.16-2009. The capability negotiation MAC
management messages are very large in size. Although, the resulting MAC
messages are often segmented into multiple MAC Protocol Data Units (MAC PDU),
the probability of error under severe channel conditions especially for cell-edge users
can be excessively high, resulting in increased network entry/re-entry delays as well
as higher control-plane latency.

Brief Description of the Drawings

[0004] Embodiments of the present invention are illustrated by way of
example, and not by way of limitation, in the drawings and in which like reference
numerals refer to similar elements.
[0005] FIG. 1 shows a wireless communication system involved in a capability
configuration session, in accordance with an embodiment.
[0006] FIG. 2 depicts an order of capability classes, from class 0 to higher
class number N, where N 2 0.
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exanple, and not by way of l[imtation, in the drawings and in which |ike
reference nunerals refer to simlar elenents. [0005]FIG 1 shows a wireless
comuni cawpan11gs48em i nvol ved in a capability configuraPConsSs@ssuasne in
accordance with an enbodi nent. [0006]FIG 2 depicts an order of capability

cl asse m cl 0,to hjgher c¢lass nu ere WO

2011/ OiggéiﬁCT/ uI5E0R ges[w@@v%ﬁd@g}c?%ﬂg%ﬁﬁh@@p%@@%%ynmg&

SBC- REGhARStsSRSm RSEEMSsisgige 142008t s from | EEE Std 802. 16-2009. [0008]FIG 5
depicts a gr ocess to negotiate capabilities between a nobile station and

base st[@008h in ddEobdisnieisw procass nbegotiaiecappbibiey Pe@ees aopmibies a
SYSt eM{ G598 839 Suatiorn eoSTRAELTRR an BRtgdiRdnpescri ption
[0009] FIG. 6 depicts a system in accordance with an embodiment.

Detailed Description

[0010] Reference throughout this specification to “one embodiment” or “an
embodiment” means that a particular feature, structure, or characteristic described in
connection with the embodiment is included in at least one embodiment of the
present invention. Thus, the appearances of the phrase “in one embodiment” or “an
embodiment” in various places throughout this specification are not necessarily all
referring to the same embodiment. Furthermore, the particular features, structures,
or characteristics may be combined in one or more embodiments.
[0011] Embodiments of the invention may be used in a variety of applications.
Some embodiments of the invention may be used in conjunction with various devices
and systems, for example, a transmitter, a receiver, a transceiver, a transmitter-
receiver, a wireless communication station, a wireless communication device, a
wireless Access Point (AP), a modem, a wireless modem, a Personal Computer
(PC), a desktop computer, a mobile computer, a laptop computer, a notebook
computer, a tablet computer, a server computer, a handheld computer, a handheld
device, a Personal Digital Assistant (PDA) device, a handheld PDA device, a
network, a wireless network, a Local Area Network (LAN), a Wireless LAN (WLAN),
a Metropolitan Area Network (MAN), a Wireless MAN (WMAN), a Wide Area
Network (WAN), a Wireless WAN (WWAN), devices and/or networks operating in
accordance with existing IEEE 802.11, 802.11a, 802.11b, 802.11¢, 802.11g, 802.11
h, 802.11i, 802.11n, 802.16, 802.16d, 802.16¢e, 802.16m, or 3GPP standards and/or
future versions and/or derivatives and/or Long Term Evolution (LTE) of the above
standards, a Personal Area Network (PAN), a Wireless PAN (WPAN), units and/or
devices which are part of the above WLAN and/or PAN and/or WPAN networks, one
way and/or two-way radio communication systems, cellular radio-telephone
communication systems, a cellular telephone, a wireless telephone, a Personal
Communication Systems (PCS) device, a PDA device which incorporates a wireless
communication device, a Multiple Input Multiple Output (MIMO) transceiver or
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[ 0010] Ref erence throughout this specification to "one enbodi nent” or "an
enbodi nent" neans that a particular feature, structure, or characteristic
descri bedwpreotiomssset i on with t he enbodi ment i s incl udedPCh/tsolaast6 one
errbodl ment of the present invention. Thus, the appearances of the phrase
"in one, enbodi n "oor, ran. odi nent " in various Iaces t ut this
spect 1 dSHid SnglenopunMERd Ry MO Rorie of tRuCE A MM Bl Hnane

Furt herSﬁH{;I@ otfpit W[S@?Hbﬁécécl\‘i’é]rtdfrcféimcestarMGFtllRééelv@ﬁCﬁé‘iﬁr W@f' stics may be
conbined Tn one or nore enbodi nents. [0011] Enbodi ments of t he i nvention may
be usedrarnscalveaordeylcefaér@psc@ueﬁ ondevisd havieghomiantsantenond” terenolaggeri on may
be used ||n unctl 0 vmlth var,l on devi ces and systens, for exanple, a
transmm'ﬂgP ?Qgﬁl OlP% Péﬂlec Ner, a transmitter-receiver, a wireless

comuni[geq2pn st adéras .enfbodimehessf tﬁ@nméntmtmgy bé&)seeien c@n]Mrfcﬁbﬁ&ﬁthACCESS
Point (AP), a nodem a w reless nodem a Personhal Conmputer (PC), a desktop

conput &NE & MOKs YPes ayitaess %pmawm@t@arsmnaéﬁi angl/on sysieask feopwanRle, a

(201 et 5B oo SIETAEORBE: ARSI oy foe! ¢ 0oV oo

net wor kQrtiaogadrizt IFEN (OFDMY, IOrtra)gomaFrdhfmcwlmrdn N[Iumti)e Aecéﬁ!sr el ess LAN
(WLAN) , al\/étro olltan Area Networ k MN)I_ a Wrel ess ‘% aWde
Area NQIE (e-Diyisjpn uldalexipg (I ImedYyigion MH@'P[%A €8SRdr

505, 111 E‘&%@eﬁmﬁﬁ"'ﬁw@ %%Eé%EF?@ﬁ%t?ﬁﬁﬁ%gé%e @%%&%%%&é%bme
88ﬁ 16rGPBS, 31@@? :?]/mm@la_wtl&tlr?efloce% (CDMA )y ¥ideloarsd @mMAg\/\mwaxe cmwtxagcrj{( or
(PANy | 288 KBy ks Rat mpaaton Mk Bierpls Vi Bos TolTionBlReoqlh R e

above WaBkaratinromAR iRBd/nbUERebIMEKAVoRh MBY RRANERS in'veoiltiddi 0
communi cat 1 on syst ens, cellular radio-tel ephone coifmuni cati on syst ens, a

cel | ul aﬂpueéatelpas»nteVQea;msyeuee@sam@(oépatwmks a |l $0Ral 1xavayniefes & poyr Syst ens

vt ve SR ERE 20707 SPeRikRlGr EER BB At EiiR D2 B B 5 | "
2011/ OZpPBIRCBOISRYL BOMHBAGSOB Y HE @ndB0A. e | nput Mul tiple Qutput (SIM)
transcei ver or deV| ce a Ml ti pl e I nput Single Qutput QM SO) transceiver or

devi ce,[0818L ¢ Ré%r@useembﬂ@ﬂmer(tmtgw@e icepRbiity 6@9@ ippdetween anscei ver

or 1 he ToRAE el 4o HeE R0 BSSTOYRRY naluk el E ARy ier ! 00

conj unddyi mng\nptédejmdcnfaptabrlw tippsss afd wggablels@célammuR (rjuesetle odicgitggnal s and/ or
tens xa nfra Re )

Eféqﬂgrfapa ES T Siprlenony Lalisg LR Bopabdor mssBas Swﬁw&&tﬁwnoﬁe{ho?gnm

vy RSN i o R e o Rtee B

Gener a|nege¢maonaammasmcmec@es(o@ees)m PEgEs 333e3IGRMNIFECo St 80Z16i200MUI ti pl e

o Gy 0CaaTaRCr mEY Pe\RSTTO Bl BSP RO e sleissd hette SBfio po ©"

I i ke ' Estedensatcn eApddifidsntyHsued pf@ér%ek&%ﬂaﬁ)lgtg\éasu&é%sﬁﬂ B8pabilit

appar at uses, devi ces, systens and/or networks 802.11x may refer to
any eX|®a$9rl@egCEEEOBQIZ\/d\1€%W@@i|e|Stﬁt0|ncﬁfﬂd bare sigiting supporiog a comman set

802. 11 802.11g, 802.11 h, 802.11i, and 802.11n.
[0013] %@Eélslﬁ%%ag‘ﬁ%’é'f%eeg provi de for capabi | | ty negotl ation between a
mobi | e [00@4] on ( NB)vagiods kassditahispMyp8Sendth/Vamenabywpekiedinbtsirgy ent ry or
handover by using predefined cap ab|I|t% cl asses and capability class

i ndi cesSae Phinecageervap yplusst figlsls “T\}%'(ze A 07 \2R0@9 compjiaghl or Abstract
Synt 1 d
duri ng DB REseR, 71,0 808ha ) DR 1308 RE Bl SRR HcR i) 3570k

| EEE Stid SBX2- H@%@%BC@S@me$gageego'ﬁheamw®manmgeb@n}bméssegesl in IEESpecti ve
of the ed nopile station or base station capabilities tqg eps ure pr oper
"ht er odLabeTarG CresGLSA 1o dneip arey OLBEIHAS BYian P Pt CERoIRab | &
stationy @“ﬂd%%osﬁ\ﬁllht%ﬁaéépﬁ%éé Hg2 ThHerdfere Stﬁésé)MAfc?ﬁﬁéHa%%n%nt

capabilities. [0014]I'n various enbodi ments, Type/ Lengt h/ Val"'ue may be
def i nednessaggs are denoted by AAl_SBC-REQ and AA SBC-RSP in the IEEE 802.16m
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some of the "reserved values"” fields in | EEE Std 802. 16- 2009 conpliant MAC
managenent nessages. TLV coding can be used to convey capability index

val ues i rwBBQIRE8aNnd SBC- RSP nessages. The MAC nanhagenenfl/usesioagese i n | EEE
802. 16m are di stinguished fromtheir |egacy counterparts by an "AAl" prefix
denotin tt}e " Advanced Air-Interface" nessaging. Therefore, these MAC
managen%ﬁlc' 1t88Q%ges are denoted by AAI_SBC-REQ and AAI_SBC-RSP in the | EEE
802. 16100Y6) 201 L\ARRABIRABOMSRINOLAGH ThaHRE CabbbAtie® Nsing LSRN ML
enbodi ments” al |l ow signaling capabilities using a small nunber of bits as

wel | avfdittas welhek arfatt back stedhanisms i casesgksystendailuree Acgosdndiyngl vy,

cont r ol SH G0 APB ] GRREE BEMRl ST S TN o el BBndfcand- " O
managernmahe MREFAISSSING froRelaiyé capasiity NEYotiation RO thamigeméfdressayesanount

of bandwi dth used to negotiate capabilities. D srupted comrunication is

| ess | iGa8 e mitigaedr Marieugiempasipgnts fediica égamanigPanduidib|used to1 shows a
wirele ' i - ' I ' - ity ' tion

sessi onePRER GRS, TR R BBl catoriin EEEMAY W inftre T [ anemi 15
r equestcdpabilityapedpvtidtiones nmessage, shown as SBC-REQ to base station 120.
Base station 120 indicates capabilities to nobile station 110 using. an

SBCRSP [RB48hge. THE- i 1OV WiIRR @SSt GRIBTIBIGREIBR SYBIs &vorvadi i5rR qarstiify base

tati : EEE: i ; i fal i | ptest

Cat 108 U ERn RSB Gt TR AT PRIRRT Wl RO sl s

wi r el edransnutsog oegueshjorompabdities nodssagebsihownas| SBC1RIAQt to BagPstatienand
LTE- Ad . ar i nodi , biliti be. i ndi d [
cpan T oot Sl R 2GRS S B e St o B SRSy '™
cl asseRSPIABRSHRS STH: Witeltisghfteriaba batweeRioble SthtRire1 1 Bnd Dasaredtidn ty
class is defined as a uni que set of functions, configuration paraneters,

ai r - i nt'ed0 mew ber I6tEdc 802 160 soroplianiray speaif@d/indbe |ateat ragifiad varsioepf descri be

cel T ul dFER TR SENGARIAbk 00 th 10 HGBAR Y plip GRS LB b9 et e
so t hatsyearRRDbUL ot lifliReiSol SEAPPNTRIges LTELAdRRIdEIe InadfioN8 eABIdents)
capability class i (i. 0). In some cases, the capability classes i and j (i

0 j) cdargeilitgs ganibe iedieatrd veingisapabiliyeclieaingess and paraneters defined in
capabi I | ass g~ar (o) J il ity cl ass
j. In g?%h S enbli;)lccﬁé'l r%gdn%@étg?ér?cérgggﬁ]ggé:%%étgr&%ss%%gﬁ‘?ﬁ @hrcﬁésésggﬁ%@ hgtri ncr eased
or enhatasgnureibecH, ahpedN = 0y A tapatsility alessasidefinew ats unihaelsiegber t he
nuneri ¢ v&l ues of _a Cﬁ%’abi lity index, the nore enhanced features, are

suppor t'88SIqN50 PR IGHTaHeN PararBglers < sbieTiRCRIIGIRl FRYISIBR. pat/ahBewices
S“ppo”tﬁg%@é’n &Hiﬁué%&&ﬁgeg@ggﬁ? i§e ibﬁmr?iééf]?r?t%tiéﬁo%onﬁ?@]lr?tiaﬁﬂgﬁbory and

optional features) ‘can erent capabi 1ty classes. For
exanpl eyperadingin 4 ceulat natsvodk. Asrshioas inlfdCd@f the capaniity glasses can be
corr eslonoens?le'(f| go ttr?at cca:%géﬁyl'cl:lggslﬁ %Iuaeg'all fggfﬁres and parameters in capability

classi(i=z0). In some cases, the capability classes i and j (i # j) can be mutually

exclusive where the features and parameters defined in capability class i are fully or
partially independent of capability class j. In various embodiments, increasing class
number corresponds to increased or enhanced device capability. In various
embodiments, the higher the numeric values of a capability index, the more
enhanced features are supported.
[0018] An entire feature set or configuration parameters supported by the
standard or the system profile (e.g., both mandatory and optional features) can be
classified into different capability classes. For example, “Capability Class 0” denotes
the default configuration corresponding to “CAPABILITY_INDEX = 0.” The
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WO 2011/ 028481PCT/ US2010/ 046346 " CAPABI LI TY | NDEX" val ues range fromO to
N, where the portioning of the features and the nunber of capability

cl asses depend/msssihe devi ce cl asses and ot her consi der @Cirarsgomwakens i nt o
account when devel opi ng systemprofiles or the actual specification. The

feature fi J o araneters ipcluded ip the baseline class can be
surf1 o P AR RRLREEx el fs it Fom e WBGts Pevenmionae qriEe Salhiesan o
wirel es&m&@@ﬂ%ﬁ@é%a&}liﬂ?é@é%s HE8Rd bRthEYalRE VasseBadl dthyr O ass 0
indicates a default capability index and basic feature set or configuration

par aneteonsidgenatiensct@kantintaeegount Weer dgraloping systerpidrefiles ar ithmabipatief aul t
supports a.basic t of features or configuration. par ters. (e.g., those
Tanior CHBCATaT TBR Boires o FonfyraBOL PR S IR RNE Kasethe o) "or
ai r- i nt@sdncn Pe SLERMNt G YhsHt e mMiRinfHE bepFPantd esquinhésts g tiw need to
negoti ate and configure the basic capabilities. Therefore, by default the

base stanligableanrelessigeminaticatioasidandardst ati on supports basic capabilities

and no nag - i f i tatl base
atati oftbtolS oo eI ce R GAST B AE el 4 PralR dap oAb te sfboy T
t he nolbdsic fladlireaet ios coafiguratonbasameiars ang doegimet needits bersgrdledl A-
interface (Physical lLayer (P;gz or Medi um Access Control (MAC Iayer?

pr ot ocdNPighafion Dy Q%%U'Eﬁ a paaic et OF fqaidies i HTatiogtRarppigters

e (A HEE ARRAEEB) o SRRSO 4y RNaRI M RRHRANN BEESEFG |

i ndi cat t he hi ghest capabi I ndex supporte y the
an exargit-mterfdce prapednl rétigionl dis sudh cage,itheraudoulsdvaneneed to elegbtidtet o

AR P BT GRS e el %, o,
I'i st ed d3uRRCtHaPheloblle sEHaNIUbpoflbakhc iRlesHriteho REA@MRARigensdfci fi ed
in WWF-T23-001- RO15v01 MSP- Cormon- Part, -T23-002- RO15v01, WNMSP-TDD, and

WVF- T23NessagRe 18 EXChBRg D thg sahiemtation esbasthstatiapabia opsrate basedionay

i ncl ud 1. _featur kngl ud in capability class 0 plus additional

f eat u_rgEgé{?éW %&%ﬁ’ﬁ@%ﬁ%% ?e?q__ antenna node and m ni mum transm ssi on
bandw qpb20] 0021]If thef redpREISEILIOA i§ €6SAITIE d?fsugbértiﬁv@%i@maﬁem orefisage
containing the capability index fromthe nobile station ( SBC- REQ or

AA_ SBOTIREGPS (PRESIBASeST 4PHYA OnblashvmrecapR Giamsrol (MAG)JAYRS PEYIOF@AL ure set
or NAC a0c0p | BE. L8 hatl R4, Bt eCABERE SBIBRY R 4 niAte base stati on
al | ow e enhance ea

supports or can use 0 ares, € base station shall
I es pondmanadierae MAGesBagg bt basesstation usingBSBBRIESAndicatifg\theSEGhEBSP) to

informthe nobjle station of jts WD 2011/ 028481PCT/ US2010/ 046346 deci si on.
The _bad@RebURY o RRPEod By A8 BRatie TARIE X ARACAATEDIR S SRRA Y SRRE! er
Lhan oro feahl o A bRA SR BhdsbanEBRId LRl BOR T Bohhfnase of

failure In"any st operation, the no e statiron a ase station
shal | fadd uplankk baselineapabi-dntepn&inacde, Ghinandmrtesrtsmissina dandatdtonand or new

_Sapabi g LYo FedSSers lidted REESSRIY 11 bR 'RE" 462 %6 FooB25 befaPSm ameidrsC! 25
specified in WMF-T23-001-R015v01 MSP-Common-Part, WMF-T23-002-R015v01,
MSP-TDD, and WMF-T23-002-R015v01 MSP-FDD system profiles. The capability
class 1 may include all features included in capability class 0 plus additional features
such as higher multi-antenna mode and minimum transmission bandwidth.

[0021] In response to receipt of the MAC management message containing
the capability index from the mobile station (e.g., SBC-REQ or AAl_SBC-REQ), the
base station determines whether the requested feature set or MAC and/or PHY
protocol revisions can be supported. If the base station supports or can allow the
use of enhanced features, the base station shall respond with a MAC management
message using SBC-RSP (or AAl_SBC-RSP) to inform the mobile station of its
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the nobile station and base station during initial device setup by the
operator or vendor or alternatively the device can be programred or

upgr aded woenitt@hessai r-i nterface. [0024] FI Gs. 3 and 4 regpeatscveloyc3depi ct
SBC- REQ and SBC- RSP nessage formats from | EEE Std 802. 16-2009. |In various

enbodi ngnt s lzed fields TL coded I nformati on of SB REQ and
TLV. Enditison TheasesTaforsHanfiss saRA QL dTdes VAN S PEMEaBaly FREJeT ndexes
of resprghioye UBPtb'tﬁaﬁFe%Ue@féth%@bﬁé atdtieA: [0025] FIG 5 depi CtS a
process to negotlate capabi | i ti'es between a nobile station and base station

i n accdPB22ke wi tlh the casp otifailore in dMOSEPBIAl OReEDN, g ddde Statism ard st at i on

- equestrosipldl i R GoEABoRIYGRSEF bPre il haaalbE o W v o
si zed Tt;\épabf;.gd@(bsbnf.pmé@égsgryfleI d of SBC-REQ (or AAlI _SBCREQ can be used

to transmt_ a capability class index fromthe nobile station. [0027 BI ock
504 i ndP0d3k a bdwatdestaf@achr@ipektlithelasaganpibe idgnidiedsar ermmmynigated . The

the moai o anataiod phiy Baie steEh Qi RFAK) LGS SNTLI BB oLt o acs o

field QienSBCoRSI?er(nfatuvéW«ItnéB@vE&%)andmpf@@rammiad0r tpgradst over thapaibi | ity
class index fromthe base station. [0028]FIG 6 depicts a systemin
accor ddi¥&@&Pt h an enbodi ment. Conputer system 600 may include host system

el
602 andg 62%@ s gqm%gsep@égbawo@ggbt;s?clﬁm%be@@@t@p'rﬂe@s ndhel d

person uter, box, or any conputing device.
Host syfetreatsddm r‘rEEEl Sitcll (1 &-ﬁOﬁQetln 8eﬁou9pend3@sisnent610ariabmtsizmdrfm1®s 612,

i or Lo EAU PN BRI oo BCBF CEath T hydhahciordripsBs 8f sRLos Y ' °°

gr aphi Ca%eijé'éﬁwéﬁm&é%ap%ﬂw Mb?eé%@res‘ﬁé"ctu%?rmﬂllé st&iHrP8ed b88S stepni ncl ude
a storage adapter (not depicted) capable of providing iIntercomrunication

wi th stl0P28E 614.Flcod depigiplacprochss i begrfiata dapakiitiegbpetyeengmobile

2011/ Ozs§at§olnp gﬂ_é Hggg Jspa/t%%qg%%cordance with an embodiment.
[0026] Block 502 includes a mobile station selectively transmitting a capability
class index in the event the requested capabilities are above system default. For
example, a variable sized TLV Encoded Information field of SBC-REQ (or AAl_SBC-
REQ) can be used to transmit a capability class index from the mobile station.
[0027] Block 504 includes a base station indicating capability class using an
index. The indicated capability class is at or below the requested capability class of
the mobile station. For example, a variable sized TLV Encoded Attributes field of
SBC-RSP (or AAI_SBC-RSP) can be used to transmit a capability class index from
the base station.
[0028] FIG. 6 depicts a system in accordance with an embodiment. Computer
system 600 may include host system 602 and display 622. Computer system 600
can be implemented in a handheld personal computer, mobile telephone, set top
box, or any computing device. Host system 602 may include chipset 605, processor
610, host memory 612, storage 614, graphics subsystem 615, and radio 420.
Chipset 605 may provide intercommunication among processor 610, host memory
612, storage 614, graphics subsystem 615, and radio 420. For example, chipset 605
may include a storage adapter (not depicted) capable of providing
intercommunication with storage 614. For example, the storage adapter may be
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capabl e of comunicating with storage 614 in conformance wth any of the
follow ng protocols: Small Conputer Systens Interface (SCSI), Fiber Channel
(FO, andwonoBeénssit Advanced Technol ogy Attachment (S-APAY/USP@O02AY3Ms ocessor
610 may be inplenented as Conplex Instruction Set Conputer (ClSC) or

o s BBl S B R Soph R SEL SRS oMbt i
ot her m C X I 2 may
be inplpﬁmb%ds@ﬁamw?@w%”f@ﬁ@nméﬁ%\ébqsc%lgm@ér @Hénmggg%aﬁo?& to a

Random Access I\/Ermr}i_ nam ¢ Random Access Menory M, or Static
RAM ( SRMVjal Astvanage Technolagy Bétachpiesiédtield)as a non-vol atil e storage device

rtve TOAZBLE or dtrebEior el Endy E8 bl Sief bt it Cmee LS Tusfba Sef | Lan ' 2P°
menor y, CHablRr{CIBG KetReguUSERRNYUSHHS S0 Tonso UBARIS A b Sessdra ehwer k

accessi bl e storage device. [0031] Graphics subsystem 615 may perform
pr oces i@ AFanhelfes MCTORreEEsser P CRtralinieessssig Wnikpl ay. An anal og or

di gi t algaj rfac ' ' - | subsystem
619" bndoBRaE] Lo HEBARORLEa ey G IHDIEARIE Y 2CRIBYE AR Govice!

Hi gh- Deduichidg iout ndiliimiteeldoa RahdomatecesbiMemayy fRAK), DymigrhiesRamddvh, and/ or
wireless HD conpliant techni ques. G aphi cs. subsystem 615 coul d be

| nt ogr AESs NSMBROURAND, e191a5F RAMISRAMb=Staskan il # nav,be PR eNsd coul d

be a st z 3% i ' I | - 32] Radi o
620 rraya%{'%g?h e c;[ﬁ%%g)rrggr%rggwrcg igg%%%ﬁgﬁllﬁﬁepﬁg%gnﬁﬁﬁ %tﬁgeghé{( &gtei vi ng
si gnal pticabdisk ddisac@peidriveapplintesidl stavage ldesices barattactied staragasiebice, not

limted to any version pof |EFE nd | EEE 8 | n, vari ous

erbod; AaNENe a3ty Bectesile SERAM GiachaEcus HRAN, AP R BBINe Fia 1
to negojdcaksibeefaRidd déBse Wi th a base station. For exanple, radio 620 may
I ncl ude at | east a physical layer interface and nedia access controller.

[ 0033] HRB3H nent GCrsphidsesyhisysiem 6il hveayt peronmpragesising efieaged sashasy or a

it or canienvBip £ BisMedoh R aPalr e s QhierBREMR) B BHBRer & ctorea by

Menory dhenmoRicanvelxeopleegrablicd stibsysienPe 5 and disdlayBae e Forexampld, ¢aé i on
specific integrated circuit (ASIC nd/or a field progranmabl e gate array

(FPGA) .InteRi@ce dhay be &gy ©f anig rae‘iimjﬁ@ﬁa Myytimagiadntasiagep Pesplay Peoaweegss
har dW&rﬁDﬁ/{r,dér?cf/oF@ﬂ'Ble%@tH|9%Brrgahiaﬁf’{?tcﬁ’ﬁrq@eéf‘%@g}@f&@%ﬁsyé@ﬂ?él SEBadigent s of
n \'4 rovi ded, or exa e,

t he prese I nvéention may be
integrated into processor 610 or chipset 605. Graphics subsystem 615 could be a

stand-alone card communicatively coupled to chipset 605.
[0032] Radio 620 may include one or more radios capable of transmitting and
receiving signals in accordance with applicable wireless standards such as but not
limited to any version of IEEE 802.11 and IEEE 802.16. In various embodiments,
radio 620 performs techniques described with regard to FIG. 1 to negotiate
capabilities with a base station. For example, radio 620 may include at least a
physical layer interface and media access controller.
[0033] Embodiments of the present invention may be implemented as any or a
combination of: one or more microchips or integrated circuits interconnected using a
motherboard, hardwired logic, software stored by a memory device and executed by
a microprocessor, firmware, an application specific integrated circuit (ASIC), and/or a
field programmable gate array (FPGA). The term “logic” may include, by way of
example, software or hardware and/or combinations of software and hardware.
[0034] Embodiments of the present invention may be provided, for example,
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WO 2011/ 028481PCT/ US2010/ 046346 as a conputer program product which may

i ncl ude one or nore machi ne-readabl e nedi a having stored thereon

machi ne- ewecuotialB4s1i nstructi ons that, when executed by oo@/useomwbdee4é6rachi nes
such as a conputer, network of conputers, or other electronic devices, nmay
result in the one or nore chines carrying out operations. in accordance
wi th erfSoRIPRERLETATOR IR predueh which B I6HUOR o TS @RHABPE eAEAPEm ey

i ncl Ud@ne@iﬁthdv%g”'%réd fAdr&6h hfachide2BRycubisIkahstRsotiopB ithsf wrénsk&cufde ROVE
(Conpact Disc-Read Only Menories), and nmagneto-optical disks, ROV (Read
Onl y MEyoone el morRARRaGhIRasisuthies 8 SO, inebyorkEFROREOUtEIsa oabier

Progr ar gb{l e .Rgad. Ol I\/Ermrli Jesti1e EEPROMs (El eﬁtri cally Fr atsabl e, .

Pr ogr anfrat ¥ " REEY B Pf?'a%?r%% D® ONgITPE TRCHPEs CaTYing Al ORSaL S Bror v,
or ot hejcchydithcefl witk 8hbodirestsidTens g?éb%lh't mvERtbh MASHhiabRPkereb@abiet or i ng

machi ne- execut abl e instructions. [0035] The draw ngs and the forgoing

descri phedHMyBgy ieslaae] i isnot haitpd de.dlappyighatiesnopiigal Kiskgh Cik ®d as a
o ) . . ° ; LLedin t 3
ropr oci GoahRE g R Mol Of Bn e feus HilGibts, FEVRIRaM ony,

si ngl e NMemotries) RAME¢Rantism Atdezsridémoeiby), ERRONs(Eehsatsie Progrynipablepl i t
| e functional _elenents. El enents from.one enbodi nent nay be

into mylti

added tReahEHEMegAsiES ek ROl (Blestisply Erasrive Frponsnypabiedie’p &Yy bed

her ei n rhqé‘%gé{ ; | 444 t ‘bbed herein.
Mor elovel\?],@bht gsg’tctl nslcg(#}cbg{(lﬁ# owsdﬁliggri@%ni\dgg’d&ﬁcgﬁé ﬂ%ﬁ?‘gﬁ@%’ﬁ? ed in tlhe
order gheaemnemeadale ahédiom suimbbe i steroessaching-exeedtable restpetibos.ned. Al so,

par al 1 PO3PE 0"t ncl T AewiBGE aho Shs @ et Ao Rate AraRSRI B, nowever

is by ngesBaNAventHnt SMtHILGhRSACteBR! 4 hGndERBPHRPardl AR Qidhal Aémal | ons,
whet her explicitly given in the specification or not, such as differences

i n strubose ekilled irethne at wilhappres@te thatmneroranoreapicssyshiselelests may welbbe of

2011/ o5onBEe i Redtelf BHtesBRoco B ™S Al PRIy PoraR LMo Refbilsi o ™
stat i orsgfip e hillti®le functional @nferits. Elémentedrsbionetdrabodimenhenayobe | e
station, wherein capabilities relate at |east to baseline antenna

conf i guaddeddranatherrRmeedimanikE arexamplpnRrdesa bPiasesaes desamesiirieifode, and
m ni mu r ,.SSi i dt:h: i i c iJitjes with
T bace Top, BEXReNabABBUIE AN Hited to the nRffirfer RSERRE harch CRRAGYer IR

mul t Lp:ag:ti_oap@!ﬁbgytﬂbwsocljiag;an mbﬁlr@lt)bea:tripdzarmented in rt}rh@g'rdzartsfmowem;eblr/ek_)@Ilsecond
capabilitjes jndex code fromthe se station, the code representin

o LI th Bl Teaase8 g masiioree st S Srthose SR B ME R anpl v
capabi | 44 i i tl bhfat i of the
base stdaétqeglﬁ.eﬁpgﬁgirmég a(ri%{)maybsét gtéﬁf%n 0 %%llwmmﬁ]eefg?%p?hﬂg c-lgr%abi lities

i ndex cmdpeddfthepresentiimventios giovdveruisdlyi nmsneansiinmited by ihesepspemifiet er s,
air-interface t ocol revision, ,or, services that. can uni quel.y descri be a
T | o Senties” N Run Ve G i SR givet B8 specitgtie PERG!

cel | ul ajuchReds'@ffkrences in structure, dimension, and use of material, are possible. The

D.

scope of the invention is at least as broad as given by the following claims.



3. The nobile station of claim1l, wherein a capability class i+1 includes
all features and paraneters in capability class i, where i 0. 4. The

nobi | e stwDi2on/@848¢l ai m 1, wherein the capability cl ass@esTiusand/opg3smhere i
0 j, are mutually exclusive such that the features and paraneters defined

I n cap Iility class i are fully or partially independent of capability
cl ass j3@"8S" The npbile station of claim 1, wherein the logic to

negot i apRafaRdimddises Wi th a base station using a capabilities index code
is to transmt the code using a TLV Encoded Information field in an SBC REQ
messagel.f or Mamobile. station eeybprigingt ati on of claim 1, wherein logic to

recei ve a second caggbi tities 'brlm.gex %‘ de fB?m he baﬁe st atiog.l.i&s to
receive the secoAag' 8z§ 1PiPEs R 8% TR h%,s'f?élog,w v EN 888" AT ri but es
fi e! d in an rgRfe BS%ﬁeﬁﬁgﬁlﬁalﬁwéfa'm&nna Eonf@@éﬁ@w§h&hé%mimrdn@! Ulgink,
logic to store capabilities of the base station, wherein capabilities

relate at | Q@seline Mydi-@niennmEganane oHAIMHI dtEaNSAYSSiaN PRBAWEIRI i nk and
uplink, baseline it Tn%ﬂbﬁ%a?d;ﬂ%%ﬂi’tiegr\}\gtq”é Bb?é“?tattl’roﬂm 51 APaBndw dth;
I'Ptres om a Ile"sta a

| ogic to receive Capa mo tron bas on capabilities
i ndex code, ihtex codks, the podeespiesgnting hiudliste capabilitiés bes nadbilehstatiohi | e
station, wherein the base station is to negotiate capabilities if the

capabilities are |3866J@ regaive mseePadicaPaalles INdexaodedram the base siations o
second capan TorrEdEPreaE UG RGeS P e el G R 77 Wherei n

t he capabiliti es logidda apptecapetiliies aseadiiopartsst thefreCawetdimutple
configuration pgr.?mat g[eghs air-interface protocol revision, or services that
can uni quel CHWEOUNEHOT ING DRSS 81aUPL+ j on i npl enent ati on or confi guration

whi | e gper atTHOmioBil@ stRlonWfadlaiRt! Weh&rein the capabilities index code defines a
unique set of functions, configuration parameters, air-interface protocol revision, or
services that can uniquely describe a mobile station implementation or configuration
while operating in a cellular network.

3. The mobile station of claim 1, wherein a capability class i+1 includes all
features and parameters in capability class i, where i = 0.
4. The mobile station of claim 1, wherein the capability classes i and j, where i # |,
are mutually exclusive such that the features and parameters defined in capability
class i are fully or partially independent of capability class j.
5. The mobile station of claim 1, wherein
the logic to negotiate capabilities with a base station using a
capabilities index code is to transmit the code using a TLV Encoded
Information field in an SBC-REQ message format.
6. The mobile station of claim 1, wherein
logic to receive a second capabilities index code from the base station
is to receive the second capabilities index code using a TLV Encoded
Attributes field in an SBC-RSP message format.
7. A base station comprising:
logic to store capabilities of the base station, wherein capabilities relate
at least to baseline antenna configurations in the downlink and uplink,
baseline multi-antenna mode, and minimum transmission bandwidth;
-9-



9. The base station of claim7, wherein the capabilities index code is
received using a TLV Encoded Information field in an SBC- REQ nessage
format. WO.20Ties4sase station of claim7, wherein the secons$2capadsiéities
i ndex code is transmtted using a TLV Encoded Attributes field in an

SBC- RSP nessage format. 11. A system conprising:. .a displ devi ce and
a processor com"rdﬂg'gg?ir9%‘?"{/e869%%'@@%%0?‘%”19%%%@}%%%@%@ Ae processor
configured t@papilities ifdeX Sode2Radtbdé r&eSéntitEmimpié Basdmliticyof tABET €i n
capabilities relate at |east to baseline antenna configurations in the

downl i nk andnabilé stiafiopawbeiaietheubase statienimtomegqtiate dapabilitiemif theansmi ssi on
bandw dt h, .negot | aEe ca{zatbi | | tfi eE W tB.. base station using a

capabi liti escqpﬁgggtge Gife aPPHe SEREE g%BP LERe 'ngmr}di pl e capabilities of a
nmobi | e station, |ogic tote@ehitcabadiifiesdociratde theon tgR¥Xmebile sfatiom t he
base station, the code representing nultiple capabilities of the base

station, andising a segppd gapapitities indeg£oeesed in part on the received

mul ti pl capﬂ%' [ 4 - - ian. RXS - | m 11,
wher ei nga't he capg%% ?l-t%ltlgé off E%érﬁaﬁglv e rlgﬁsq tﬁregr?g%ﬁ%p'{%%%u& n%o%‘a@ (&Fgﬂc\'?%éﬁdcoded

| nf or natriqure $etedfduncticns, SBMFdUrGtion pasgretens, rat-intdrfacelhreteys revisioh, ot ai m 11,
wherein the second capabilities index code is received, usi ngoa TLV, Encoded

At t ri bReEWCeS Bl Gen WHIwHCOdReErba:a aRRiler Fatien implementgiggn or Configuration
2011/ Ogmwgr/a%%g/c%ﬁ@l%ﬁetwork.

9. The base station of claim 7, wherein the capabilities index code is received
using a TLV Encoded Information field in an SBC-REQ message format.
10.  The base station of claim 7, wherein the second capabilities index code is
transmitted using a TLV Encoded Attributes field in an SBC-RSP message format.
11. A system comprising:
a display device and
a processor communicatively coupled to the display device, the
processor configured to:
store capabilities of the mobile station, wherein capabilities
relate at least to baseline antenna configurations in the downlink and
uplink, baseline multi-antenna mode, and minimum transmission
bandwidth,
negotiate capabilities with a base station using a capabilities
index code, the code representing multiple capabilities of a mobile
station,
receive a second capabilities index code from the base station,
the code representing multiple capabilities of the base station, and
apply capabilities based in part on the received multiple
capabilities of the base station.
12.  The system of claim 11, wherein the capabilities index code is transmitted
using a TLV Encoded Information field in an SBC-REQ message format.
13.  The system of claim 11, wherein the second capabilities index code is
received using a TLV Encoded Attributes field in an SBC-RSP message format.
-10-



14. A conputer-inpl enented net hod conpri sing: transmtting an
AAl - SBC- REQ nessage to a base station, the AAl SBC- REQ nessage representing
a capabi Iwoypoolessiof a nobile station and the capabil i PETAISA619/046346

representi ng nul ti pI e capabilities of the nobile station; recei ving
an AAl - ?P rres e fromthe b%se station, the AAl SBC- RSP nessage
represe1n ‘in 80'@29}5' mpﬂ?/“?ﬂt?s'ﬁs OOHOMASRING at i on and the AAI - SBC- RSP

message signali nq@smam@lén M|@B@RE@%eds%P@qa%rba“@ $t4tiSABhEAIL han or
equal to the capability Class ying capabilities based in

part on the SRBE4REQ m98$mwmsam@g@3@p@|@twdﬁss ofiesmopite statiohchccingi m 14,

wherein the ca |I|t cl ass defln uni.gue.set. . of functi

configurati o%pgﬁﬁ'&f@'? gepr§§?n i MQ@%CBP% ﬁté ftﬁ\?l@?%'ﬁ? tgpo'g’erw ces that
can uni quel y desaetbioing ahal-SBGE-RSP MdssayeTm eid Basdstationf thausat-i on

whil e operati n& in a cellular network. 16. The nethod of claim 14, wherein

a capabi | i t SBLLRSPimassagel regeeseating faceanatddy ﬁiﬂ?@%ﬁ@ﬂ@ﬁéﬁ&@%%@ﬁibl lity
| i, it
Cl asses' i anEAIBBC RSP Hsdielidn Alnd's Saardfhy MOSK Bl MimABAN { L1 e s

and par anet esrsaltefthaedr equalapabe lcapsbitityadass; amde fully or partially

i ndependent of ca abl i ty cl ass 18. The nethod of claim 14, V\/nerel n the
transnitting an ARPRYRECRRED é@gec{@ rRerbaa dhe capakilitydarer pEibe base

transm ttinggkfg, code using a TLV Encoded Information field in an SBC REQ
message for mat 19. The net hod of claim 14, receiving an AAl - SBC- RSP
nessageld.ront hehmelﬁambclatrafl “owhewgipitiha eapaimhlryg:laassTerErmde@uAtstet obut es

field SBC- f f cla
capabi Pofhe o Bon po SR ik et Brolodol seddionr arsaices SRS’ S'r oup

consi stdgmurffuely descrul@é‘b@ﬁ@lﬁlf&f §ta'fu6h #FhBRniéhtBAGEbH BEnfRISibRWARaT | gur ati ons
in the downlink”and uplink, baseline nulti-antenna node, and m ni num

t r ans micpsraiingianeleedislar ne@ork.The et hod of clai m 20, wher ei n capabilities

i ndi cat gbzlgrfenm(eitﬁg(’} S0SARFR! Whbeih RA50abRH7 cRES iPEInRRIRY dif Rk Redr OUP

consi st
and parameters in capability class i, where i = 0.

17.  The method of claim 14, wherein the capability classes i and j, where i # |, are
mutually exclusive such that the features and parameters defined in capability class i
are fully or partially independent of capability class j.
18. The method of claim 14, wherein the transmitting an AAI-SBC-REQ message
to a base station comprises transmitting the code using a TLV Encoded Information
field in an SBC-REQ message format.
19.  The method of claim 14, receiving an AAI-SBC-RSP message from the base
station comprises using a TLV Encoded Attributes field in an SBC-RSP message
format.
20. The method of claim 14, wherein capabilities indicated by the capability class
i are selected from a group consisting of:
parameters related to baseline antenna configurations in the downlink
and uplink, baseline multi-antenna mode, and minimum transmission
bandwidth.
21. The method of claim 20, wherein capabilities indicated by an (i+1)th capability

index code are selected from a group consisting of:

-11-



all features included in capability class i plus additional features such
hi gher mul ti-antenna node and hi gher m ni nrum transm ssi on bandw dth. 22.
The net howloahiial2sdism 14, further conpri sing: i dent iPCyiusgo1b@ad3ué es of
each capability class to the nobile station and base station during initial

devi ce setup. 23., The nethod, of. claim 14, wherein e transmtting an
A - SBC. REQ mess AJECRBNES KIS B GROUBRBIAPS Lol adrliiTal FeRlieR 4RI SBC ReQ
nessage t0 & bR&emalidditEAn MRS SV BRINRH nGaRRkth lttdnsRfis68 bakawRitsy st em

default. 24The method of claim 14, whierein the transmtting an AAl - SBC- REQ
message22.o aTbaseetbodtaf shaimolp firtleer caraprisingt i ng an AAI - SBC- REQ nessage to

a base station dugi network engr network re-entry, qr. network handover.
25.The method of CeATHNOASRler 8l fhcnEoRALIHE s tRghdimabile Saliikeed roscage
to a base Sttﬁsie(g]amnﬁﬁ?miﬁﬁQj@[ﬂetéét@}g_ a highest capability index
supported by_the nobile station. . o

23. The method of claim 14, wherein the transmitting an AAI-SBC-REQ message

to a base station comprises transmitting an AAI-SBC-REQ message to a base

station when requested capabilities are above system default.

24 The method of claim 14, wherein the transmitting an AAI-SBC-REQ message

to a base station comprises transmitting an AAI-SBC-REQ message to a base

station during network entry, network re-entry, or network handover.

25. The method of claim 14, wherein the transmitting an AAI-SBC-REQ message

to a base station comprises transmitting a highest capability index supported by the

mobile station.
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