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Rc` Ginodopo` ja Cg`^omd^\g \i_ Cg`^omjid^n Cibdi``mn+ Gi^-
2 N\mf ?q`ip`+ L`r Wjmf+ LW 0//05,4886+ SQ?

Ajktmdbco { 1/05 ]t Rc` Ginodopo` ja Cg`^omd^\g \i_ Cg`^omjid^n Cibdi``mn+ Gi^-
?gg mdbcon m`n`mq`_- Np]gdnc`_ 03 B`^`h]`m 1/05- Nmdio`_ di oc` Sido`_ Qo\o`n ja ?h`md^\-

GCCC dn \ m`bdno`m`_ om\_`h\mf di oc` S-Q- N\o`io % Rm\_`h\mf Maad^`+ jri`_ ]t Rc` Ginodopo` ja Cg`^omd^\g \i_ Cg`^omjid^n
Cibdi``mn+ Gi^jmkjm\o`_-

Nmdio9 GQ@L 867,0,4/33,2536-5 QRB11258
NBD9 GQ@L 867,0,4/33,2535,8 QRBNB11258
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9UfgeTVg5 R`^cid^\g ^jmm`^odjin \i_ ^g\mdad^\odjin oj GCCC Qo_ 7/1-00 ajm rdm`g`nn gj^\g \m`\

i`orjmfn 'UJ?Ln( \n r`gg \n `ic\i^`h`ion oj oc` `sdnodib h`_dph \^^`nn ^jiomjg 'K?A( \i_

kctnd^\g g\t`m 'NFW( api^odjin \m` nk`^dad`_ di ocdn m`qdndji- ?h`i_h`ion 0 oj 4 kp]gdnc`_ di 1/01

\i_ 1/02 c\q` \gnj ]``i di^jmkjm\o`_ dioj ocdn m`qdndji-

CXljbeWf5 1-3 EFu+ 145,O?K+ 254/ KFu+ 3-8 EFu+ 4 EFu+ 4-8 EFu+ 5/ EFu+ \_q\i^`_

`i^mtkodji no\i_\m_+ ?CQ+ \p_dj+ ]`\hajmhdib+ ^\mmd`m n`in` hpgodkg` \^^`nn.^jggdndji \qjd_\i^`+

AAKN+ ^c\ii`g nrdo^cdib+ ^gpno`mdib+ ^jio`iodji ]\n`_ \^^`nn k`mdj_+ Ajpio`m hj_` rdoc Adkc`m,

]gj^f ^c\didib K`nn\b` \poc`iod^\odji ^j_` Nmjoj^jg+ ^jiad_`iod\gdot+ AQK?.A?+ BDQ+ _dm`^o gdif+

_dm`^odji\g hpgod,bdb\]do+ _ti\hd^ \ggj^\odji ja n`mqd^` k`mdj_+ _ti\hd^ `so`indji ja n`mqd^` k`mdj_+

_ti\hd^ am`lp`i^t n`g`^odji+ _ti\hd^ ompi^\odji ja n`mqd^` k`mdj_+ C800+ CBA?+ `h`mb`i^t \g`mo

ntno`h+ `h`mb`i^t n`mqd^`n+ a\no n`nndji om\ina`m+ ajmr\m_dib+ EAKN+ b`i`md^ \_q`modn`h`io

n`mqd^`+ cdbc ocmjpbckpo+ GCCC 7/1-00|+ dio`mi\odji\g mj\hdib+ dio`mrjmfdib+ dio`mrjmfdib rdoc

`so`mi\g i`orjmfn+ J?L+ gj^\g \m`\ i`orjmf+ K?A+ h\i\b`h`io+ h`\npm`h`io+ h`_dph \^^`nn

^jiomjg+ h`_d\,di_`k`i_`io c\i_jq`m+ h`_dph \^^`nn ^jiomjgg`m+ h`nc+ KGF+ hdggdh`o`m,r\q`+

KGKM+ KGKM,MDBK+ hpgod,]\i_ jk`m\odji+ hpgod,cjk+ hpgod,pn`m KGKM+ hpgodkg` dikpo hpgodkg`

jpokpo+ i`orjmf \_q`modn`h`io+ i`orjmf _dn^jq`mt+ i`orjmf h\i\b`h`io+ i`orjmf n`g`^odji+

iji^jiodbpjpn am`lp`i^t n`bh`ion+ MA@+ k\oc,n`g`^odji+ k`mnji\g ]\nd^ n`mqd^` n`o+ NFW+

kctnd^\g g\t`m+ kjr`m n\qdib+ OjQ+ lp\gdot ja n`mqd^`+ lp\gdot,ja,n`mqd^` h\i\b`h`io am\h`+ m\_dj+

m\_dj am`lp`i^t+ PD+ m\_dj m`njpm^`+ m\_dj h\i\b`h`io+ m`g\t jk`m\odji+ nk\od\g nc\mdib+ QQNL+

np]n^md]`m n`mqd^` kmjqd_`m+ o`g`qdndji rcdo` nk\^`n+ RNA+ om\inhdo kjr`m ^jiomjg+ qd_`j+ rdm`g`nn

\^^`nn di q`cd^pg\m `iqdmjih`ion+ rdm`g`nn J?L+ rdm`g`nn gj^\g \m`\ i`orjmf+ UJ?L+ rdm`g`nn

i`orjmf h\i\b`h`io+ u`mj,fijrg`_b` kmjja
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Ajktmdbco { 1/05 GCCC- ?gg mdbcon m`n`mq`_-

A`cbegTag Fbg\VXf TaW <\fV_T\`Xef ;baVXea\aZ A=== KgTaWTeWf <bVh`Xagf

IEEE al`rjbkqp ^ob j^ab ^s^fi^_ib clo rpb pr_gb`q ql fjmloq^kq klqf`bp ^ka ibd^i afp`i^fjbop. Tebpb klqf`bp ^ka

afp`i^fjbop, lo ^ obcbobk`b ql qefp m^db, ^mmb^o fk ^ii pq^ka^oap ^ka j^v _b clrka rkabo qeb eb^afkd �Ijmloq^kq Nlqf`bp

^ka Dfp`i^fjbop Clk`bokfkd IEEE Sq^ka^oap Dl`rjbkqp.� Tebv `^k ^ipl _b l_q^fkba lk obnrbpq colj IEEE lo sfbtba ^q

eqqm://pq^ka^oap.fbbb.lod/IPR/afp`i^fjbop.eqji.

Fbg\VX TaW <\fV_T\`Xe bY D\TU\_\gl ;baVXea\aZ g[X MfX bY A=== KgTaWTeWf <bVh(

`Xagf

IEEE Sq^ka^oap al`rjbkqp (pq^ka^oap, ob`ljjbkaba mo^`qf`bp, ^ka drfabp), _lqe crii-rpb ^ka qof^i-rpb, ^ob absbilmba

tfqefk IEEE Sl`fbqfbp ^ka qeb Sq^ka^oap Clloafk^qfkd Cljjfqqbbp lc qeb IEEE Sq^ka^oap Appl`f^qflk (�IEEE-SA�)

Sq^ka^oap Bl^oa. IEEE (�qeb Ikpqfqrqb�) absbilmp fqp pq^ka^oap qeolrde ^ `lkpbkprp absbilmjbkq mol`bpp, ^mmolsba _v

qeb Ajbof`^k N^qflk^i Sq^ka^oap Ikpqfqrqb (�ANSI�), tef`e _ofkdp qldbqebo slirkqbbop obmobpbkqfkd s^ofba sfbtmlfkqp

^ka fkqbobpqp ql ^`efbsb qeb cfk^i molar`q. IEEE Sq^ka^oap ^ob al`rjbkqp absbilmba qeolrde p`fbkqfcf`, ^`^abjf`, ^ka

fkarpqov-_^pba qb`ekf`^i tlohfkd dolrmp. Vlirkqbbop fk IEEE tlohfkd dolrmp ^ob klq kb`bpp^ofiv jbj_bop lc qeb

Ikpqfqrqb ^ka m^oqf`fm^qb tfqelrq `ljmbkp^qflk colj IEEE. Wefib IEEE ^ajfkfpqbop qeb mol`bpp ^ka bpq^_ifpebp oribp ql

moljlqb c^fokbpp fk qeb `lkpbkprp absbilmjbkq mol`bpp, IEEE albp klq fkabmbkabkqiv bs^ir^qb, qbpq, lo sbofcv qeb

^``ro^`v lc ^kv lc qeb fkcloj^qflk lo qeb plrkakbpp lc ^kv gradjbkqp `lkq^fkba fk fqp pq^ka^oap.

IEEE Sq^ka^oap al klq dr^o^kqbb lo bkprob p^cbqv, pb`rofqv, eb^iqe, lo bksfolkjbkq^i molqb`qflk, lo bkprob ^d^fkpq

fkqbocbobk`b tfqe lo colj lqebo absf`bp lo kbqtlohp. Ijmibjbkqbop ^ka rpbop lc IEEE Sq^ka^oap al`rjbkqp ^ob

obpmlkpf_ib clo abqbojfkfkd ^ka `ljmivfkd tfqe ^ii ^mmolmof^qb p^cbqv, pb`rofqv, bksfolkjbkq^i, eb^iqe, ^ka fkqbocbobk`b

molqb`qflk mo^`qf`bp ^ka ^ii ^mmif`^_ib i^tp ^ka obdri^qflkp.

IEEE albp klq t^oo^kq lo obmobpbkq qeb ^``ro^`v lo `lkqbkq lc qeb j^qbof^i `lkq^fkba fk fqp pq^ka^oap, ^ka bumobppiv

afp`i^fjp ^ii t^oo^kqfbp (bumobpp, fjmifba ^ka pq^qrqlov) klq fk`iraba fk qefp lo ^kv lqebo al`rjbkq obi^qfkd ql qeb

pq^ka^oa, fk`irafkd, _rq klq ifjfqba ql, qeb t^oo^kqfbp lc: jbo`e^kq^_fifqv; cfqkbpp clo ^ m^oqf`ri^o mromlpb; klk-

fkcofkdbjbkq; ^ka nr^ifqv, ^``ro^`v, bccb`qfsbkbpp, `roobk`v, lo `ljmibqbkbpp lc j^qbof^i. Ik ^aafqflk, IEEE afp`i^fjp

^kv ^ka ^ii `lkafqflkp obi^qfkd ql: obpriqp; ^ka tlohj^kifhb bccloq. IEEE pq^ka^oap al`rjbkqp ^ob prmmifba �AS IS� ^ka

�WITH ALL FAULTS.�

Upb lc ^k IEEE pq^ka^oa fp teliiv slirkq^ov. Teb bufpqbk`b lc ^k IEEE pq^ka^oa albp klq fjmiv qe^q qebob ^ob kl lqebo

t^vp ql molar`b, qbpq, jb^prob, mro`e^pb, j^ohbq, lo molsfab lqebo dllap ^ka pbosf`bp obi^qba ql qeb p`lmb lc qeb IEEE

pq^ka^oa. Froqebojlob, qeb sfbtmlfkq bumobppba ^q qeb qfjb ^ pq^ka^oa fp ^mmolsba ^ka fpprba fp pr_gb`q ql `e^kdb

_olrdeq ^_lrq qeolrde absbilmjbkqp fk qeb pq^qb lc qeb ^oq ^ka `ljjbkqp ob`bfsba colj rpbop lc qeb pq^ka^oa.

Ik mr_ifpefkd ^ka j^hfkd fqp pq^ka^oap ^s^fi^_ib, IEEE fp klq prddbpqfkd lo obkabofkd molcbppflk^i lo lqebo pbosf`bp clo,

lo lk _be^ic lc, ^kv mboplk lo bkqfqv klo fp IEEE rkaboq^hfkd ql mbocloj ^kv arqv ltba _v ^kv lqebo mboplk lo bkqfqv ql

^klqebo. Akv mboplk rqfifwfkd ^kv IEEE Sq^ka^oap al`rjbkq, pelria obiv rmlk efp lo ebo ltk fkabmbkabkq gradjbkq fk

qeb bubo`fpb lc ob^plk^_ib `^ob fk ^kv dfsbk `fo`rjpq^k`bp lo, ^p ^mmolmof^qb, pbbh qeb ^asf`b lc ^ `ljmbqbkq

molcbppflk^i fk abqbojfkfkd qeb ^mmolmof^qbkbpp lc ^ dfsbk IEEE pq^ka^oa.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: PROCUREMENT OF

SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT

LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE

PUBLICATION, USE OF, OR RELIANCE UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY

OF SUCH DAMAGE AND REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

LeTaf_Tg\baf

Teb IEEE `lkpbkprp absbilmjbkq mol`bpp fkslisbp qeb obsfbt lc al`rjbkqp fk Ekdifpe lkiv. Ik qeb bsbkq qe^q ^k IEEE

pq^ka^oa fp qo^kpi^qba, lkiv qeb Ekdifpe sbopflk mr_ifpeba _v IEEE pelria _b `lkpfaboba qeb ^mmolsba IEEE pq^ka^oa.
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Ajktmdbco { 1/05 GCCC- ?gg mdbcon m`n`mq`_-

GYY\V\T_ fgTgX`Xagf

A pq^qbjbkq, tofqqbk lo lo^i, qe^q fp klq mol`bppba fk ^``loa^k`b tfqe qeb IEEE-SA Sq^ka^oap Bl^oa Ombo^qflkp M^kr^i

pe^ii klq _b `lkpfaboba lo fkcbooba ql _b qeb lccf`f^i mlpfqflk lc IEEE lo ^kv lc fqp `ljjfqqbbp ^ka pe^ii klq _b `lkpfaboba

ql _b, lo _b obifba rmlk ^p, ^ cloj^i mlpfqflk lc IEEE. Aq ib`qrobp, pvjmlpf^, pbjfk^op, lo bar`^qflk^i `lropbp, ^k

fkafsfar^i mobpbkqfkd fkcloj^qflk lk IEEE pq^ka^oap pe^ii j^hb fq `ib^o qe^q efp lo ebo sfbtp pelria _b `lkpfaboba qeb

mboplk^i sfbtp lc qe^q fkafsfar^i o^qebo qe^k qeb cloj^i mlpfqflk lc IEEE.

;b``Xagf ba fgTaWTeWf

Cljjbkqp clo obsfpflk lc IEEE Sq^ka^oap al`rjbkqp ^ob tbi`ljb colj ^kv fkqbobpqba m^oqv, obd^oaibpp lc jbj_bopefm

^ccfif^qflk tfqe IEEE. Hltbsbo, IEEE albp klq molsfab `lkpriqfkd fkcloj^qflk lo ^asf`b mboq^fkfkd ql IEEE Sq^ka^oap

al`rjbkqp. Srddbpqflkp clo `e^kdbp fk al`rjbkqp pelria _b fk qeb cloj lc ^ molmlpba `e^kdb lc qbuq, qldbqebo tfqe

^mmolmof^qb prmmloqfkd `ljjbkqp. Sfk`b IEEE pq^ka^oap obmobpbkq ^ `lkpbkprp lc `lk`bokba fkqbobpqp, fq fp fjmloq^kq qe^q

^kv obpmlkpbp ql `ljjbkqp ^ka nrbpqflkp ^ipl ob`bfsb qeb `lk`roobk`b lc ^ _^i^k`b lc fkqbobpqp. Flo qefp ob^plk, IEEE

^ka qeb jbj_bop lc fqp pl`fbqfbp ^ka Sq^ka^oap Clloafk^qfkd Cljjfqqbbp ^ob klq ^_ib ql molsfab ^k fkpq^kq obpmlkpb ql

`ljjbkqp lo nrbpqflkp bu`bmq fk qelpb `^pbp tebob qeb j^qqbo e^p mobsflrpiv _bbk ^aaobppba. Flo qeb p^jb ob^plk, IEEE

albp klq obpmlka ql fkqbomobq^qflk obnrbpqp. Akv mboplk tel tlria ifhb ql m^oqf`fm^qb fk obsfpflkp ql ^k IEEE pq^ka^oa fp

tbi`ljb ql glfk qeb obibs^kq IEEE tlohfkd dolrm.

Cljjbkqp lk pq^ka^oap pelria _b pr_jfqqba ql qeb cliiltfkd ^aaobpp:

Sb`obq^ov, IEEE-SA Sq^ka^oap Bl^oa

445 Hlbp L^kb

Pfp`^q^t^v, NJ 08854 USA

DTjf TaW eXZh_Tg\baf

Upbop lc IEEE Sq^ka^oap al`rjbkqp pelria `lkpriq ^ii ^mmif`^_ib i^tp ^ka obdri^qflkp. Cljmif^k`b tfqe qeb molsfpflkp

lc ^kv IEEE Sq^ka^oap al`rjbkq albp klq fjmiv `ljmif^k`b ql ^kv ^mmif`^_ib obdri^qlov obnrfobjbkqp. Ijmibjbkqbop lc

qeb pq^ka^oa ^ob obpmlkpf_ib clo l_pbosfkd lo obcboofkd ql qeb ^mmif`^_ib obdri^qlov obnrfobjbkqp. IEEE albp klq, _v qeb

mr_if`^qflk lc fqp pq^ka^oap, fkqbka ql rodb ^`qflk qe^q fp klq fk `ljmif^k`b tfqe ^mmif`^_ib i^tp, ^ka qebpb al`rjbkqp

j^v klq _b `lkpqorba ^p alfkd pl.

;bcle\Z[gf

IEEE ao^cq ^ka ^mmolsba pq^ka^oap ^ob `lmvofdeqba _v IEEE rkabo U.S. ^ka fkqbok^qflk^i `lmvofdeq i^tp. Tebv ^ob j^ab

^s^fi^_ib _v IEEE ^ka ^ob ^almqba clo ^ tfab s^ofbqv lc _lqe mr_if` ^ka mofs^qb rpbp. Tebpb fk`irab _lqe rpb, _v

obcbobk`b, fk i^tp ^ka obdri^qflkp, ^ka rpb fk mofs^qb pbic-obdri^qflk, pq^ka^oafw^qflk, ^ka qeb moljlqflk lc bkdfkbbofkd

mo^`qf`bp ^ka jbqelap. Bv j^hfkd qebpb al`rjbkqp ^s^fi^_ib clo rpb ^ka ^almqflk _v mr_if` ^rqelofqfbp ^ka mofs^qb

rpbop, IEEE albp klq t^fsb ^kv ofdeqp fk `lmvofdeq ql qeb al`rjbkqp.

H[bgbVbc\Xf

Sr_gb`q ql m^vjbkq lc qeb ^mmolmof^qb cbb, IEEE tfii do^kq rpbop ^ ifjfqba, klk-bu`irpfsb if`bkpb ql melql`lmv mloqflkp

lc ^kv fkafsfar^i pq^ka^oa clo `ljm^kv lo lod^kfw^qflk^i fkqbok^i rpb lo fkafsfar^i, klk-`ljjbo`f^i rpb lkiv. Tl

^oo^kdb clo m^vjbkq lc if`bkpfkd cbbp, mib^pb `lkq^`q Clmvofdeq Cib^o^k`b Cbkqbo, Crpqljbo Sbosf`b, 222 Rlpbtlla

Dofsb, D^ksbop, MA 01923 USA; +1 978 750 8400. Pbojfppflk ql melql`lmv mloqflkp lc ^kv fkafsfar^i pq^ka^oa clo

bar`^qflk^i `i^ppollj rpb `^k ^ipl _b l_q^fkba qeolrde qeb Clmvofdeq Cib^o^k`b Cbkqbo.
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Ajktmdbco { 1/05 GCCC- ?gg mdbcon m`n`mq`_-

McWTg\aZ bY A=== KgTaWTeWf WbVh`Xagf

Upbop lc IEEE Sq^ka^oap al`rjbkqp pelria _b ^t^ob qe^q qebpb al`rjbkqp j^v _b prmbopbaba ^q ^kv qfjb _v qeb

fppr^k`b lc kbt bafqflkp lo j^v _b ^jbkaba colj qfjb ql qfjb qeolrde qeb fppr^k`b lc ^jbkajbkqp, `loofdbka^, lo

boo^q^. Ak lccf`f^i IEEE al`rjbkq ^q ^kv mlfkq fk qfjb `lkpfpqp lc qeb `roobkq bafqflk lc qeb al`rjbkq qldbqebo tfqe ^kv

^jbkajbkqp, `loofdbka^, lo boo^q^ qebk fk bccb`q.

Esbov IEEE pq^ka^oa fp pr_gb`qba ql obsfbt ^q ib^pq bsbov qbk vb^op. Webk ^ al`rjbkq fp jlob qe^k qbk vb^op lia ^ka e^p

klq rkabodlkb ^ obsfpflk mol`bpp, fq fp ob^plk^_ib ql `lk`irab qe^q fqp `lkqbkqp, ^iqelrde pqfii lc pljb s^irb, al klq

teliiv obcib`q qeb mobpbkq pq^qb lc qeb ^oq. Upbop ^ob `^rqflkba ql `eb`h ql abqbojfkb qe^q qebv e^sb qeb i^qbpq bafqflk lc

^kv IEEE pq^ka^oa.

Ik loabo ql abqbojfkb tebqebo ^ dfsbk al`rjbkq fp qeb `roobkq bafqflk ^ka tebqebo fq e^p _bbk ^jbkaba qeolrde qeb

fppr^k`b lc ^jbkajbkqp, `loofdbka^, lo boo^q^, sfpfq qeb IEEE-SA Wb_pfqb ^q eqqm://fbbbumilob.fbbb.lod lo `lkq^`q IEEE

^q qeb ^aaobpp ifpqba mobsflrpiv. Flo jlob fkcloj^qflk ^_lrq qeb IEEE SA lo IEEE�p pq^ka^oap absbilmjbkq mol`bpp,

sfpfq qeb IEEE-SA Wb_pfqb ^q eqqm://pq^ka^oap.fbbb.lod.

=eeTgT

Eoo^q^, fc ^kv, clo ^ii IEEE pq^ka^oap `^k _b ^``bppba lk qeb IEEE-SA Wb_pfqb ^q qeb cliiltfkd URL: eqqm://

pq^ka^oap.fbbb.lod/cfkapqap/boo^q^/fkabu.eqji. Upbop ^ob bk`lro^dba ql `eb`h qefp URL clo boo^q^ mboflaf`^iiv.

HTgXagf

Aqqbkqflk fp `^iiba ql qeb mlppf_fifqv qe^q fjmibjbkq^qflk lc qefp pq^ka^oa j^v obnrfob rpb lc pr_gb`q j^qqbo `lsboba _v

m^qbkq ofdeqp. Bv mr_if`^qflk lc qefp pq^ka^oa, kl mlpfqflk fp q^hbk _v qeb IEEE tfqe obpmb`q ql qeb bufpqbk`b lo s^ifafqv lc

^kv m^qbkq ofdeqp fk `lkkb`qflk qebobtfqe. Ic ^ m^qbkq eliabo lo m^qbkq ^mmif`^kq e^p cfiba ^ pq^qbjbkq lc ^ppro^k`b sf^ ^k

A``bmqba Lbqqbo lc Appro^k`b, qebk qeb pq^qbjbkq fp ifpqba lk qeb IEEE-SA Wb_pfqb ^q eqqm://pq^ka^oap.fbbb.lod/^_lrq/

p^p_/m^q`lj/m^qbkqp.eqji. Lbqqbop lc Appro^k`b j^v fkaf`^qb tebqebo qeb Sr_jfqqbo fp tfiifkd lo rktfiifkd ql do^kq

if`bkpbp rkabo m^qbkq ofdeqp tfqelrq `ljmbkp^qflk lo rkabo ob^plk^_ib o^qbp, tfqe ob^plk^_ib qbojp ^ka `lkafqflkp qe^q

^ob abjlkpqo^_iv cobb lc ^kv rkc^fo afp`ofjfk^qflk ql ^mmif`^kqp abpfofkd ql l_q^fk pr`e if`bkpbp.

Eppbkqf^i P^qbkq Ci^fjp j^v bufpq clo tef`e ^ Lbqqbo lc Appro^k`b e^p klq _bbk ob`bfsba. Teb IEEE fp klq obpmlkpf_ib clo

fabkqfcvfkd Eppbkqf^i P^qbkq Ci^fjp clo tef`e ^ if`bkpb j^v _b obnrfoba, clo `lkar`qfkd fknrfofbp fkql qeb ibd^i s^ifafqv

lo p`lmb lc P^qbkqp Ci^fjp, lo abqbojfkfkd tebqebo ^kv if`bkpfkd qbojp lo `lkafqflkp molsfaba fk `lkkb`qflk tfqe

pr_jfppflk lc ^ Lbqqbo lc Appro^k`b, fc ^kv, lo fk ^kv if`bkpfkd ^dobbjbkqp ^ob ob^plk^_ib lo klk-afp`ofjfk^qlov. Upbop

lc qefp pq^ka^oa ^ob bumobppiv ^asfpba qe^q abqbojfk^qflk lc qeb s^ifafqv lc ^kv m^qbkq ofdeqp, ^ka qeb ofph lc fkcofkdbjbkq

lc pr`e ofdeqp, fp bkqfobiv qebfo ltk obpmlkpf_fifqv. Froqebo fkcloj^qflk j^v _b l_q^fkba colj qeb IEEE Sq^ka^oap

Appl`f^qflk.
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HTeg\V\cTagf

Aq qeb qfjb qefp obsfpflk t^p pbkq ql pmlkplo _^iilq, qeb IEEE 802.11 Wlohfkd Golrm (WG) e^a qeb

cliiltfkd lccf`bop:

Adrian P. Stephens, Chair

Jon W. Rosdahl, 1st Vice Chair

Dorothy V. Stanley, 2nd Vice Chair

Stephen McCann, Secretary

Teb lccf`bop lc qeb WG T^ph Golrm j` ^ka qeb jbj_bop lc qeb WG _^iilq dolrm clo qefp obsfpflk ^ob ^p

cliiltp:

Dorothy V. Stanley, Chair

Mark A. Hamilton, Vice Chair

Jon W. Rosdahl, Secretary

Adrian P. Stephens, Technical Editor  

Op^j^ S. A_lrij^da
S^kqlpe P. A_o^e^j
Rl_boql Afbiil
Telj^p Aibu^kabo
Pbfj^k Ajfkf
Sfofhf^q Lbh Aofv^sfpfq^hri
Lbb R. Aojpqolkd
Yrprhb Ap^f
Aibu Apeibv
Ktlh Serj Ar
Vfg^v Arir`h
Sqbc^k Arpq
D^sfa B^d_v
Erdbkb B^fh
G^_lo B^ghl
R^g^ B^kbogb^
Pefiifm B^o_bo
Akrg B^qo^
Trk`bo B^vh^p
Ai^k Bbohbj^
Nbeor Be^ka^or
Pefifmmb Blr`^`e^oa
Akaob Blroalru
Jlek Brccfkdqlk
Lfk C^f
Gblodb C^i`bs
Ceofp C^isboq
R^ae^hofpek^ C^k`ef
L^robkq C^oflr
Wfiif^j C^okbv
J^bprk Ce^
Rlj^k^ Ce^ii^kp
Kfj Ce^kd
Krlo-Hpfk Ce^kd
Xfk Ce^kd
Cifkq F. Ce^mifk
Bfk Cebk
Jf^jfk Cebk
Jfufk Cebk
Lfalkd Cebk
Qf^k Cebk
Xf Cebk
Mfkel Ceblkd
Gblodb Cebof^k
Fo^k`lfp Cefk

Rlg^k Cefqo^h^o
Jfkpll Celf
S^kdprkd Celf
Lf Cef^ Cef^ Cell
S^v^kq^k Celraerov
Lftbk Cer
Jfkvlrkd Cerk
Jlek Clccbv
Kbkkbqe Cllm
C^oilp Cloabfol
Nbfvbo Cloob^i
Sr_fo D^p
Hbkaof`rp Db Rrfgqbo
Rlic J. ab Vbdq
Yle^kkbp Dbjbppfb
Mf`e^bi Dbkplk
Tfkd Dlkd
Xf^kalkd Dlkd
Ki^rp Dlmmibo
Rldbo P. Dro^ka
Dlk^ia E. E^pqi^hb
Pbqbo E``ibpfkb
Rf`e^oa Ead^o
Aj^i Eh_^i
M^o` Ejjbij^kk
Vfkhl Eo`bd
Pfkd F^kd
Ylkdd^kd F^kd
Qfk Fbf
Sq^kfpi^s Ffifk
Nloj^k Ffkk
M^qqebt J. Ffp`ebo
Gblodb Fi^jjbo
Cefqq^_o^q^ Gelpe
J^jbp P. K. Gfi_
Rbfke^oa Gildbo
D^kfkd Glkd
D^sfa Glla^ii
Ei^a Glqqif_
Sraebbo A. Go^kaef
Sqbmebk Go^r
Mf`e^bi Gofd^q
D^sfa H^i^pw
Ceofpqlmebo J. H^kpbk
Pbkd H^l

Hfolpef H^o^a^
D^kfbi N. H^ohfkp
Bof^k D. H^oq
Aej^aobw^ Hba^v^q
Rl_boq F. Hbfib
Jboljb Hbkov
Cefk Kblkd Hl
Ake Tr^k Hl^kd
Dfbk Hl^kd
Wbf Hlkd
Yfkd-Cer^k Hpf^l
Jfkd-Rlkd Hpfbe
D^sfa Hrkqbo
Y^prefhl Iklrb
Mfqpror It^lh^
Wrk`ebli Jblkd
Y^kdpblh Jblkd
Srkddbrk Jfk
ZelkdYf Jfk
Nfe^o Jfka^i
V. K. Jlkbp
J^of Jrkbii
P^a^j K^cib
C^oi W. K^fk
Hvrkarh K^kd
Mfh^ K^ppifk
Rf`e^oa H. Kbkkbav
Sqr^oq J. Kboov
Erkhvrkd Kfj
Jblkdhf Kfj
Jfkel Kfj
Jll Ylrkd Kfj
Jllkprh Kfj
Sretllh Kfj
T^bgllk Kfj
Ylre^k Kfj
Ylrkdpll Kfj
Self`ef Kfq^w^t^
J^ohhl Kkb`hq
Gt^kdwbbk Kl
Frjfefab Klgfj^
Tlj Kliwb
Tfjl Klphbi^
Bor`b P. Ko^bjbo
Jfk-S^j Kt^h
Jlpbme Kt^h
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Hvlrkdgfk Ktlk
Ylrkd Hllk Ktlk
P^ri L^j_boq
Zelr L^k
Lblk^oal L^k^kqb
J^jbp L^kpcloa
Jb^k-Pfboob Lb Rlrwf`
Akpblh Lbb
Dlkderk Lbb
J^b Sbrkd Lbb
Wllh_lkd Lbb
Zelkdafkd Lbf
W^f Klkd Lbrkd
Jlpbme Lbsv
Fbkd Lf
Hr^k-B^kd Lf
Lf^kd Lf
Lfkdgfb Lf
Yrk_l Lf
Yrkwelr Lf
Zefnf^kd Lf
Eofh Lfkaphld
Jf^ke^k Lfr
Pbf Lfr
Ylkd Lfr
Zlkdor Lfr
Pbqbo Ll`
Sr Lr
Llkd Lrl
Yf Lrl
Zebkalkd Lrl
K^fvfkd Ls
Mf`e^bi Lvk`e
Jlrkf K. M^ifkbk
Hfolpef M^kl
Sfjlkb Mboifk
J^jbp Mfiibo
Kbff`ef Mfwrq^kf
Amros^ Mlav
Mf`e^bi Mlkqbjrool
Kbkf`ef Mlof
Hfqlpef Mloflh^
Rlk^ia Mrof^p
Akaobt Mvibp
Yrhfj^p^ N^d^f
Yrebf N^d^l
Hfolhf N^h^kl
Cefr Ndl
P^ri Nfhlif`e
Hfolvl Od^t^
Mfkpblh Oe
Mfk-Sblh Oe
D^sfa Oiplk
S^qlpef Ov^j^
Mf`e^bi J. P^igrd
S^kqlp Ge^kpev^j P^kabv
Akk^ P^kqbifalr
Gftlk P^oh
Mfkvlrkd P^oh
Sbrkd-Hllk P^oh
J^v^ Se^kh^o P^qej^prkqe^o^j

S^kaev^ P^qfi
Xf^ljfkd Pbkd
Eia^a Pbo^ef^
J^jbp E. Pbqo^klsf`e
Ai_boq Pbqof`h
Jlek Pbqol
Xr Pfkd
Jrel Pfoph^kbk
Kef^j Bllk Pkd
Vfpe^h^k Plkk^jm^i^j
Rlk Plo^q
Hbkov S. Pq^pfkphf
Rbqek^h^o^k Prifhhllk^qqr
Ce^kd-Wll Ce^kd Pvl
Ejfiv H. Qf
Hrvr Qr
H^ofpe R^j^jroqev
J^v^o^j R^j^p^pqov
Is^k Rbbab
Eat^oa Rbrpp
M^ufjfif^k Rfbdbi
M^oh Rfplk
Zefd^kd Rlkd
Cebli Rvr
Kfpblk Rvr
K^wrvrhf S^hla^
Rr_bk E. S^i^w^o C^oalwl
Hbj^kqe S^jm^qe
Sfdroa S`ebipqo^bqb
Jb^k S`etlbobo
Jlk^qe^k Sbdbs
Cofpqfk^ Sbf_boq
Ylkdel Sblh
Krk^i Se^e
Hr^folkd Se^l
Zebke^f Se^l
Sqbmebk J. Sebiie^jjbo
I^k Seboil`h
Wbf Sef
Nl_refhl Sef_^d^hf
Serp^hr Sefj^a^
Ce^kd Sr_ Sefk
Telj^p M. Sfbm
Mf`e^bi Sfj
Dtfdeq Sjfqe
Go^e^j Kbkkbqe Sjfqe
Mvrkd Srk Slkd
Sraefo Sofkfs^p^
Rl_boq Sq^`bv
L^tobk`b Sqbc^kf
Rbkb Sqorfh
Jrkd Hllk Sre
Cefk-Sb^k Srj
Bl Srk
Cebk Srk
Sebkd Srk
K^wr^hf T^h^e^pef
Mfkbl T^h^f
S^d^o T^je^kb
Jlpbme Tbl
Telj^p Tbqwi^cc
Jboov Teo^pebo

Tlkd Tf^k
Jbkp Tfkdibcc
Fbf Tlkd
H^ Ndrvbk To^k
K^wrvlpef Tprh^a^
M^p^efol Ujbefo^
Rf`e^oa D. J. V^k Nbb
Aiiboq V^k Zbipq
Po^_lae V^opekbv
S^jbbo Vboj^kf
D^iqlk T. Vf`qlo
G^_ofbi Vfii^oaf
Gblodb A. Vi^kqfp
Ce^l Cerk W^kd
H^fdr^kd W^kd
H^fjfkd W^kd
J^jbp Jrkb W^kd
Lbf W^kd
Lfk W^kd
Qf W^kd
Xf^kd W^kd
Xrber^k W^kd
Lfp^ W^oa
Zlr Wbf-Xf^
Lbf Wbk
Mbkwl M. Wbkqfkh
H^ov^ Wf`^hp^k^
Eof` Wlkd
H^oov R. Wlopqbii
Tf^kvr Wr
Ze^kgf Wr
Zebkvr Xf^l
Dlkdjbf Xr
Qr^kmfkd Xr
Gr^kd-Qf Y^kd
Lfk Y^kd
Xrk Y^kd
Yrkplkd Y^kd
F^k Yb
J^jbp Ybb
Pbqbo Ybb
W^f-Lblkd Yblt
K^lor Ylhll
Sr Keflkd Keflkd Ylkd
Ceofpqlmebo Ylrkd
Hbbgrkd Yr
Ze^k Yr
Tbscfh Yr`bh
Gr^kdolkd Yrb
K^qprl D. A. Yrklhf
Hlkdvr^k Ze^kd
Hrf Ze^kd
Jrkgf^k Ze^kd
Nf^kwr Ze^kd
Xfk Ze^kd
Mr Ze^l
Jrk Zebkd
Selrh^kd Zebkd
Mfkdqrl Zelr
Y^k Zer^kd
L^k Zerl
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M^glo `lkqof_rqflkp tbob ob`bfsba colj qeb cliiltfkd fkafsfar^ip:

Teb cliiltfkd jbj_bop lc qeb fkafsfar^i _^iilqfkd `ljjfqqbb slqba lk qefp obsfpflk. B^iilqbop j^v e^sb

slqba clo ^mmols^i, afp^mmols^i, lo ^_pqbkqflk.

C^oilp Aia^k^
Y^olk Aimboq
Eat^oa Ar
G^_lo B^ghl
Sb^k Clccbv
D^kfbi Clek
C^oilp Cloabfol
Pbqbo E``ibpfkb
Vfkhl Eo`bd
M^qqebt J. Ffp`ebo
Mf`e^bi Ffp`ebo
M^oh A. H^jfiqlk
D^kfbi N. H^ohfkp
Bof^k D. H^oq
Grfal R. Hfboqw
Wbf Hlkd
D^sfa Hrkqbo

Mfqpror It^lh^
App^c K^pebo
Pbqbo Kelrov
Ylre^k Kfj
Wllh_lkd Lbb
Eofh Lfkaphld
Jlrkf K. M^ifkbk
Sqbmebk M`C^kk
Mf`e^bi Mlkqbjrool
Hfolvrhf Mlqlwrh^
Akaobt Mvibp
Eia^a Pbo^ef^
Ejfiv H. Qf
M^oh Rfplk
Jlk W. Rlpa^ei
Df`h Rlv

K^wrvrhf S^hla^
Ajf`e^f S^kabolsf`e
Sfdroa S`ebipqo^bqb
Ylkdel Sblh
Go^e^j Kbkkbqe Sjfqe
Dlolqev V. Sq^kibv
Aaof^k P. Sqbmebkp
Bl Srk
Fbf Tlkd
P^v^j Tlo^_
Sliljlk To^fkfk
G^kbpe Vbkh^qbp^k
Qf W^kd
G^frp Wbb
Mbkwl M. Wbkqfkh
Mfkddr^kd Xr
Cebk Y^kjfkd

Op^j^ S. A_lrij^da
Tljlhl Aa^`ef
It^k Aaef`^kao^
Telj^p Aibu^kabo

Rf`e^oa Aicsfk
Nl_rjfqpr Aj^`ef
C^oli Akpibv
Brq`e Akqlk

Yrprhb Ap^f
Aicoba Apqbog^aef
Sqbc^k Arpq
Mf`e^bi B^eo
G^_lo B^ghl

Pefiifm B^o_bo
Trk`bo B^vh^p
M^qefiab Bbksbkfpqb
H^oov Bfjp

Gbkk^ol Blddf^
N^k`v Bo^sfk
Teblalob Bofiie^oq
Jlek Brccfkdqlk
Wfiif^j Bvoa

Bobkq C^fk
R^ae^hofpek^ C^k`ef
Fbkdjfkd C^l
Wfiif^j C^okbv

Jr^k C^ooblk
Mfkel Ceblkd
Kbfqe Celt
Jfkvlrkd Cerk
Ce^oibp Cllh
Tlalo Cllhibs
C^oilp Cloabfol

Sqbsbk Coltibv
Ybwfa Dlklpl
Slro^s Drqq^
Dlk^ia E. E^pqi^hb

Pbqbo E``ibpfkb
Rf`e^oa Ead^o
M^o` Ejjbij^kk

D^sfa Es^kp
Zelkd F^k

Lfr F^kdc^kd
M^qqebt J. Ffp`ebo
Mf`e^bi Ffp`ebo
Aso^e^j Fobbaj^k

D^k G^i
Dbslk G^vib
J^jbp P. K. Gfi_

Tfj Glacobv
Jlbi Glbodbk
R^ka^ii Golsbp
Rl_boq Golt

Mf`e^bi Grkai^`e
Ceofp Grv
Gilof^ Gtvkkb
R^fkbo H^`e

Rrppbii H^fkbp
M^oh A. H^jfiqlk
Ceofpqlmebo J. H^kpbk

Jboljb Hbkov
M^o`l Hbok^kabw
Grfal Hfboqw
Rlk^ia Hl`ek^abi

Wbokbo Hlbiwi
D^sfa Hrkqbo
Tbqprpef Ihbd^jf

Nlofvrhf Ihbr`ef
Y^prefhl Iklrb
Sbodfr Iloa^kbp`r
Ahfl Ipl
Aqprpef Iql

R^g J^fk
Mf`e^bi Jle^p Tbbkbo
Aaof Jlsfk
Jlb N^qe^olg Jrfp^f

N^sbbk K^h^kf
Sefkhvl K^hr
Hvrkgblkd K^kd
Pflqo K^ol`hf

App^c K^pebo
Rrbafdbo K^vp
Sqr^oq J. Kboov
Ylkd_rj Kfj
Ylre^k Kfj
P^qof`h Kfkkbv
Bor`b P. Ko^bjbo
Y^prpef Krale
Telj^p Krofe^o^
P^ri L^j_boq
Jbobjv L^kaq
M^oh L^r_^`e
Hvblkd Hl Lbb
Wllh_lkd Lbb
J^jbp Lbmm
Jlpbme Lbsv
Aoqero H. Lfdeq
Wfiif^j Lrjmhfkp
Ceofp Lvqqib
Eisfp M^`rir_^
Jlrkf K. M^ifkbk
J^jbp M^ofk
Rldbo M^ohp
Jbccbov M^pqbop
Sqbmebk M`C^kk
Mf`e^bi M`Ikkfp
Ffifm Mbpq^kls
Amros^ Mlav
Jlpb Mlo^ibp
Rlk^ia Mrof^p
Rf`h Mromev
Akaobt Mvibp
Jrf`ef N^h^a^
N^_fi N^ppbo
Mf`e^bi Nbtj^k
Cefr Ndl
Nf`hp Nfhgll
P^ri Nfhlif`e
S^qlpef O_^o^
Rl_boq O�H^o^
Ylpefefol Oe_^
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Webk qeb IEEE-SA Sq^ka^oap Bl^oa ^mmolsba qefp obsfpflk lk 7 Db`bj_bo 2016, fq e^a qeb cliiltfkd

jbj_bopefm:

Jean-Philippe Faure, Chair

Ted Burse, Vice Chair

John D. Kulick, Past Chair

Konstantinos Karachalios, Secretary

*Mbj_bo Ejbofqrp

S^qlpef Ov^j^

Sqbmebk P^ij

Gibkk P^oplkp

Aorjrd^j P^sbkqe^k

Bof^k Pebimp

W^iqbo Pfbk`f^h

Sr__ro^g^k Plkkrpt^jv

Cifkqlk Pltbii

Vbkh^qbpe^ Po^p^a

Ejfiv H. Qf

R. K. R^kklt

M^ufjfif^k Rfbdbi

M^oh Rfplk

Rl_boq Rl_fkplk

Bbkg^jfk Rlicb

Jlk W. Rlpa^ei

K^wrvrhf S^hla^

Opj^k S^ho

Ajf`e^f S^kabolsf`e

Jlek S^kqelcc

N^lq^h^ S^ql

B^oqfbk S^vldl

Sfdroa S`ebipqo^bqb

Akav S`lqq

Ylkdel Sblh

Krk^i Se^e

I^k Seboil`h

Serp^hr Sefj^a^

Rl_boq Si^qbo

Df Dfbqbo Sjbiv

Go^e^j Kbkkbqe Sjfqe

D^kfbi Sjlifkphf

K^mfi Slla

Rl_boq Sq^`bv

Dlolqev V. Sq^kibv

Telj^p Sq^o^f

Aaof^k P. Sqbmebkp

Rbkb Sqorfh

W^iqbo Sqormmibo

M^oh Sqrow^

R^hbpe T^lof

D^sfa Tbmbk

P^qof`f^ Te^ibo

D^sfa Teljmplk

Eat^oa Tfbabj^kk

Jbkp Tfkdibcc

Kb^q Bbkd Tle
P^v^j Tlo^_
Sliljlk To^fkfk
H^ Ndrvbk To^k
K^wrvlpef Tprh^a^
M^oh-Rbkb U`efa^
Llobkwl V^kdbifpq^
Aiiboq V^k Zbipq
Djfqof V^op^klcfbs
Po^_lae V^opekbv
G^kbpe Vbkh^qbp^k
Gblodb A. Vi^kqfp
Keroo^j W^ebba
H^fjfkd W^kd
Lbf W^kd
Sqbmebk Wb__
Hrkd-Yr Wbf
Mbkwl M. Wbkqfkh
Cerk Yr Ce^oibp Wlkd
Floobpq Wofdeq
J^jbp Ybb
Oobk Yrbk
D^faf Zelkd
Zebk Zelr

Cer`h Aa^jp

M^p^vrhf Aofvlpef

Sqbmebk Drhbp

Jf^k_fk F^k

J. To^sfp Gofccfqe

G^ov Hlccj^k

Rlk^ia W. Hlq`ehfpp

Mf`e^bi J^kbwf`

Jlpbme L. Klbmcfkdbo*

Hrkd Lfkd

Kbsfk Lr

Akkbqqb D. Rbfiiv

G^ov Rl_fkplk

Mbejbq Uibj^

Yfkdif Wbk

Hlt^oa Wlicj^k

Dlk Wofdeq

Yr Yr^k

D^faf Zelkd
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AagebWhVg\ba

Tefp obsfpflk dfsbp rpbop, fk lkb al`rjbkq, qeb IEEE 802.11 pq^ka^oa clo tfobibpp il`^i ^ob^ kbqtlohp

(WLANp) tfqe ^ii lc qeb ^jbkajbkqp qe^q e^sb _bbk mr_ifpeba ql a^qb.

AaVbecbeTg\aZ chU_\f[XW T`XaW`Xagf

Teb lofdfk^i pq^ka^oa t^p mr_ifpeba fk 1997, obsfpba fk 1999 tfqe MIB `e^kdbp, ^ka ob^ccfojba fk 2003.

A obsfpflk t^p mr_ifpeba fk 2007, tef`e fk`lomlo^qba fkql qeb 1999 bafqflk qeb cliiltfkd ^jbkajbkqp:

� IEEE Sqa 802.11^~-1999: Hfde-pmbba Pevpf`^i L^vbo fk qeb 5 GHw B^ka (Ajbkajbkq 1)

� IEEE Sqa 802.11_~-1999: Hfdebo-Smbba Pevpf`^i L^vbo Euqbkpflk fk qeb 2.4 GHw B^ka

(Ajbkajbkq 2)

� IEEE Sqa 802.11_-1999/Cloofdbkarj 1-2001: Hfdebo-pmbba Pevpf`^i L^vbo (PHY) buqbkpflk fk qeb

2.4 GHw _^ka (Cloofdbkarj 1 ql Ajbkajbkq 2)

� IEEE Sqa 802.11a~-2001: Smb`fcf`^qflk clo lmbo^qflk fk ^aafqflk^i obdri^qlov alj^fkp

(Ajbkajbkq 3)

� IEEE Sqa 802.11d~-2003: Froqebo Hfdebo D^q^ R^qb Euqbkpflk fk qeb 2.4 GHw B^ka (Ajbkajbkq

4)

� IEEE Sqa 802.11e~-2003: Smb`qorj ^ka To^kpjfq Pltbo M^k^dbjbkq Euqbkpflkp fk qeb 5 GHw

_^ka fk Erolmb (Ajbkajbkq 5)

� IEEE Sqa 802.11f~-2004: Mbafrj A``bpp Clkqoli (MAC) Sb`rofqv Eke^k`bjbkqp (Ajbkajbkq 6)

� IEEE Sqa 802.11g~-2004: 4.9 GHw�5 GHw Ombo^qflk fk J^m^k (Ajbkajbkq 7)

� IEEE Sqa 802.11b~-2005: Mbafrj A``bpp Clkqoli (MAC) Qr^ifqv lc Sbosf`b Eke^k`bjbkqp

(Ajbkajbkq 8)

A obsfpflk t^p mr_ifpeba fk 2012, tef`e fk`lomlo^qba fkql qeb 2007 obsfpflk qeb cliiltfkd ^jbkajbkqp:

� IEEE Sqa 802.11h~-2008: R^afl Rbplro`b Mb^probjbkq lc Wfobibpp LANp (Ajbkajbkq 1)

� IEEE Sqa 802.11o~-2008: F^pq B^pf` Sbosf`b Sbq (BSS) To^kpfqflk (Ajbkajbkq 2)

� IEEE Sqa 802.11v~-2008: 3650�3700 MHw Ombo^qflk fk USA (Ajbkajbkq 3)

� IEEE Sqa 802.11t~-2009: Polqb`qba M^k^dbjbkq Fo^jbp (Ajbkajbkq 4)

� IEEE Sqa 802.11k~-2009: Eke^k`bjbkqp clo Hfdebo Teolrdemrq (Ajbkajbkq 5)

� IEEE Sqa 802.11m~-2010: Wfobibpp A``bpp fk Vbef`ri^o Eksfolkjbkqp (Ajbkajbkq 6)

� IEEE Sqa 802.11w~-2010: Euqbkpflkp ql Dfob`q-Lfkh Sbqrm (DLS) (Ajbkajbkq 7)

� IEEE Sqa 802.11s~-2011: Wfobibpp Nbqtloh M^k^dbjbkq (Ajbkajbkq 8)

� IEEE Sqa 802.11r~-2011: Ikqbotlohfkd tfqe Euqbok^i Nbqtlohp (Ajbkajbkq 9)

� IEEE Sqa 802.11p~-2011: Mbpe Nbqtlohfkd (Ajbkajbkq 10)

Tefp obsfpflk fp _^pba lk IEEE Sqa 802.11-2012, fkql tef`e qeb cliiltfkd ^jbkajbkqp e^sb _bbk

fk`lomlo^qba:

� IEEE Sqa 802.11^b~-2012: Poflofqfw^qflk lc M^k^dbjbkq Fo^jbp (Ajbkajbkq 1)

� IEEE Sqa 802.11^^~-2012: MAC Eke^k`bjbkqp clo Rl_rpq Arafl Vfabl Sqob^jfkd

(Ajbkajbkq 2)

Tefp fkqolar`qflk fp klq m^oq lc IEEE Sqa 802.11-2016, IEEE Sq^ka^oa clo Ikcloj^qflk qb`eklildv�

Tbib`ljjrkf`^qflkp ^ka fkcloj^qflk bu`e^kdb _bqtbbk pvpqbjp�Ll`^i ^ka jbqolmlifq^k ^ob^ kbqtloh�Smb`fcf`

obnrfobjbkqp�P^oq 11: Wfobibpp LAN Mbafrj A``bpp Clkqoli (MAC) ^ka Pevpf`^i L^vbo (PHY) Smb`fcf`^qflkp.
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� IEEE Sqa 802.11^a~-2012: Eke^k`bjbkqp clo Vbov Hfde Teolrdemrq fk qeb 60 GHw B^ka

(Ajbkajbkq 3)

� IEEE Sqa 802.11^`~-2013: Eke^k`bjbkqp clo Vbov Hfde Teolrdemrq clo Ombo^qflk fk B^kap

_bilt 6 GHw (Ajbkajbkq 4)

� IEEE Sqa 802.11^c~-2013: Tbibsfpflk Wefqb Sm^`bp (TVWS) Ombo^qflk (Ajbkajbkq 5)

LXV[a\VT_ VbeeXVg\baf' V_Te\Y\VTg\baf' TaW Xa[TaVX`Xagf

Ik ^aafqflk, qefp obsfpflk pmb`fcfbp qb`ekf`^i `loob`qflkp ^ka `i^ofcf`^qflkp ql IEEE Sqa 802.11 ^p tbii ^p

bke^k`bjbkqp ql qeb bufpqfkd jbafrj ^``bpp `lkqoli (MAC) ^ka mevpf`^i i^vbo (PHY) crk`qflkp. Ik

^aafqflk, qefp obsfpflk objlsbp pljb cb^qrobp mobsflrpiv j^ohba ^p l_plibqb ^ka ^aap kbt fkaf`^qflkp lc

lqebo l_plibqb cb^qrobp.
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JXah`UXe\aZ bY V_ThfXf TaW TaaXkXf

Teb krj_bofkd lc `boq^fk `i^rpbp ^ka ^kkbubp e^p _bbk jlafcfba pfk`b IEEE Sqa 802.11-2012.

Teb bslirqflk lc qefp krj_bofkd fp peltk fk Ffdrob f.
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A=== KgTaWTeW Ybe AaYbe`Tg\ba gXV[ab_bZlr

LX_XVb``ha\VTg\baf TaW \aYbe`Tg\ba XkV[TaZX UXgjXXa flfgX`f

DbVT_ TaW `Xgebcb_\gTa TeXT aXgjbe^fr

KcXV\Y\V eXdh\eX`Xagf

HTeg ,,5 O\eX_Xff D9F EXW\h` 9VVXff ;bageb_

$E9;% TaW H[lf\VT_ DTlXe $H@Q% KcXV\Y\VTg\baf

,) GiXei\Xj

,), KVbcX

Teb p`lmb lc qefp pq^ka^oa fp ql abcfkb lkb jbafrj ^``bpp `lkqoli (MAC) ^ka pbsbo^i mevpf`^i i^vbo (PHY)

pmb`fcf`^qflkp clo tfobibpp `lkkb`qfsfqv clo cfuba, mloq^_ib, ^ka jlsfkd pq^qflkp (STAp) tfqefk ^ il`^i ^ob^.

,)- HhecbfX

Teb mromlpb lc qefp pq^ka^oa fp ql molsfab tfobibpp `lkkb`qfsfqv clo cfuba, mloq^_ib, ^ka jlsfkd pq^qflkp

tfqefk ^ il`^i ^ob^. Tefp pq^ka^oa ^ipl lccbop obdri^qlov _lafbp ^ jb^kp lc pq^ka^oafwfkd ^``bpp ql lkb lo

jlob cobnrbk`v _^kap clo qeb mromlpb lc il`^i ^ob^ `ljjrkf`^qflk.

,). Khcc_X`XagTel \aYbe`Tg\ba ba checbfX

Smb`fcf`^iiv, fk qeb `lkqbuq lc IEEE 802.11~-`ljmif^kq absf`bp, qefp pq^ka^oa

� Dbp`of_bp qeb crk`qflkp ^ka pbosf`bp obnrfoba _v ^ absf`b ql lmbo^qb tfqefk fkabmbkabkq, mboplk^i,

^ka fkco^pqor`qrob kbqtlohp ^p tbii ^p qeb ^pmb`qp lc absf`b jl_fifqv (qo^kpfqflk) tfqefk qelpb

kbqtlohp.

� Dbp`of_bp qeb crk`qflkp ^ka pbosf`bp qe^q ^iilt ^ absf`b ql `ljjrkf`^qb afob`qiv tfqe ^klqebo pr`e

absf`b lrqpfab lc ^k fkabmbkabkq lo fkco^pqor`qrob kbqtloh.

� Dbcfkbp qeb MAC mol`barobp ql prmmloq qeb MAC pbosf`b a^q^ rkfq (MSDU) abifsbov pbosf`bp.

� Dbcfkbp pbsbo^i PHY pfdk^ifkd qb`ekfnrbp ^ka fkqboc^`b crk`qflkp qe^q ^ob `lkqoliiba _v qeb MAC.

� Pbojfqp qeb lmbo^qflk lc ^ absf`b tfqefk ^ tfobibpp il`^i ^ob^ kbqtloh (WLAN) qe^q `lbufpqp tfqe

jriqfmib lsboi^mmfkd IEEE 802.11 WLANp.

� Dbp`of_bp qeb obnrfobjbkqp ^ka mol`barobp ql molsfab a^q^ `lkcfabkqf^ifqv lc rpbo fkcloj^qflk ^ka

MAC j^k^dbjbkq fkcloj^qflk _bfkd qo^kpcbooba lsbo qeb tfobibpp jbafrj (WM) ^ka

^rqebkqf`^qflk lc absf`bp.

� Dbcfkbp jb`e^kfpjp clo avk^jf` cobnrbk`v pbib`qflk (DFS) ^ka qo^kpjfq mltbo `lkqoli (TPC) qe^q

j^v _b rpba ql p^qfpcv obdri^qlov obnrfobjbkqp clo lmbo^qflk fk ^kv _^ka.
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� Dbcfkbp qeb MAC mol`barobp ql prmmloq il`^i ^ob^ kbqtloh (LAN) ^mmif`^qflkp tfqe nr^ifqv-lc-

pbosf`b (QlS) obnrfobjbkqp, fk`irafkd qeb qo^kpmloq lc slf`b, ^rafl, ^ka sfabl.

� Dbcfkbp jb`e^kfpjp ^ka pbosf`bp clo tfobibpp kbqtloh j^k^dbjbkq lc absf`bp qe^q fk`irab BSS

qo^kpfqflk j^k^dbjbkq, `e^kkbi rp^db ^ka `lbufpqbk`b, `liil`^qba fkqbocbobk`b obmloqfkd,

af^dklpqf`, jriqf`^pq af^dklpqf` ^ka bsbkq obmloqfkd, cibuf_ib jriqf`^pq, bccf`fbkq _b^`lk

jb`e^kfpjp, moluv ARP ^asboqfpbjbkq, il`^qflk, qfjfkd jb^probjbkq, afob`qba jriqf`^pq, buqbkaba

pibbm jlabp, qo^ccf` cfiqbofkd, ^ka j^k^dbjbkq klqfcf`^qflk.

� Dbcfkbp crk`qflkp ^ka mol`barobp ^fafkd kbqtloh afp`lsbov ^ka pbib`qflk _v absf`bp, fkcloj^qflk

qo^kpcbo colj buqbok^i kbqtlohp rpfkd QlS j^mmfkd, ^ka ^ dbkbo^i jb`e^kfpj clo qeb molsfpflk lc

bjbodbk`v pbosf`bp.

� Dbcfkbp qeb MAC mol`barobp qe^q ^ob kb`bpp^ov clo tfobibpp jriqf-elm `ljjrkf`^qflk ql prmmloq

tfobibpp LAN jbpe qlmlildfbp.

� Dbcfkbp jbafrj ^``bpp `lkqoli jb`e^kfpjp ql prmmloq qeb moflofqfw^qflk lc M^k^dbjbkq co^jbp.

� Dbcfkbp jb`e^kfpjp ql fjmolsb ^rafl sfabl (AV) pqob^jfkd QlS tefib j^fkq^fkfkd a^q^ ^ka slf`b

mbocloj^k`b.

� Dbcfkbp qeb PHY pfdk^ifkd, MAC, ^ka _b^jclojfkd mol`barobp obnrfoba clo lmbo^qflk tfqe

afob`qflk^i ^kqbkk^ m^qqbokp.

,)/ ObeW hfTZX

Ik qefp al`rjbkq, qeb tloa shall fp rpba ql fkaf`^qb ^ j^ka^qlov obnrfobjbkq. Teb tloa should fp rpba ql

fkaf`^qb ^ ob`ljjbka^qflk. Teb tloa may fp rpba ql fkaf`^qb ^ mbojfppf_ib ^`qflk. Teb tloa can fp rpba clo

pq^qbjbkqp lc mlppf_fifqv ^ka `^m^_fifqv.

Teb `lkpqor`qflk �x ql y� lo �u-v� obmobpbkqp ^k fk`irpfsb o^kdb (f.b., qeb o^kdb fk`irabp _lqe s^irbp x ^ka y).

Teb `lkpqor`qflk �rm ql y� obmobpbkqp ^k fk`irpfsb rmmbo _lrka (f.b., qeb o^kdb fk`irabp qeb s^irb y).

Akv ^`qflk pmb`fcfba ^p obi^qfkd ql ^ SAP mofjfqfsb fp ql _b fkqbomobqba ^p ^k ^`qflk lk ^k fksl`^qflk lo

fkpq^k`b lc qe^q mofjfqfsb.

Ic <u> obmobpbkqp ^ p`^i^o cfbia, p`^i^o pr_cfbia, p`^i^o m^o^jbqbo lo p`^i^o MIB ^qqof_rqb:

� fc �<u> fp� fp rpba fk ^ `lkqbuq qe^q obi^qbp ql qeb qbpqfkd lo pbqqfkd qeb s^irb lc �<u>� qefp rp^db fp ql

_b fkqbomobqba ^p qelrde tofqqbk �qeb s^irb lc <u> fp�

� �<u> fkaf`^qb(p)� fp ql _b fkqbomobqba ^p qelrde tofqqbk �qeb s^irb lc <u> fkaf`^qb(p)�

� �fkaf`^qba _v <u>� fp ql _b fkqbomobqba ^p qelrde tofqqbk �fkaf`^qba _v qeb s^irb lc <u>�

� �<u> qe^q fkaf`^qb� fp ql _b fkqbomobqba ^p qelrde tofqqbk �<u> telpb s^irb fkaf`^qbp�

Ic <u> obmobpbkqp ^ co^jb, bibjbkq, pr_bibjbkq, pqor`qroba cfbia, pqor`qroba pr_cfbia, pqor`qroba m^o^jbqbo lo

pqor`qroba MIB ^qqof_rqb:

� �<u> fkaf`^qb(p)� fp ql _b fkqbomobqba ^p qelrde tofqqbk �qeb `lkqbkqp lc <u> fkaf`^qb�

� �fkaf`^qba _v <u>� fp ql _b fkqbomobqba ^p qelrde tofqqbk �fkaf`^qba _v qeb `lkqbkqp lc <u>�

� �<u> qe^q fkaf`^qb� fp ql _b fkqbomobqba ^p qelrde tofqqbk �<u> telpb `lkqbkqp fkaf`^qb�

Ic <u> obmobpbkqp ^ SAP mofjfqfsb:

� �<u> fkaf`^qb(p)� fp ql _b fkqbomobqba ^p qelrde tofqqbk �qeb (lo ^k) fksl`^qflk lc <u> fkaf`^qbp�

� �fkaf`^qba _v <u�>� fp ql _b fkqbomobqba ^p qelrde tofqqbk �fkaf`^qba _v qeb (lo ^k) fksl`^qflk lc

<u>�
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Teb `lkpqor`qflk lc abp`ofmqflkp clo rpbp lc qeb SHA c^jfiv lc e^pe crk`qflkp [HMAC-\SHA-<1,256,384>[-

n\ fp rpba ql obcbo ql e^pe crk`qflkp/HMACp tebob pnr^ob _o^`hbqp fkaf`^qb lmqflk^i fkcloj^qflk, ^ka n fp ^k

fkqbdbo fkaf`^qfkd qeb ibkdqe, fk _fqp, lc qeb lrqmrq tebk qork`^qfkd.

,)0 LXe`\ab_bZl Ybe `Tg[X`Tg\VT_' _bZ\VT_' TaW U\g bcXeTg\baf

Fillo (x), ^ipl tofqqbk ^p , fp qeb i^odbpq fkqbdbo pj^iibo qe^k lo bnr^i ql x. Flo bu^jmib, Fillo (2.3) fp 2

^ka Fillo (�2.3) fp �3. Teb qtl m^o^jbqbo cloj, Fillo (x, y), fp qeb i^odbpq jriqfmib lc y pj^iibo qe^k lo

bnr^i ql x; qefp lmbo^qlo fp klq rpba fk qefp pq^ka^oa fc y fp kbd^qfsb. Flo bu^jmib, Fillo (3.3, 2) fp 2 ^ka

Fillo (�3.3, 2) fp �4.

Cbfi (x), ^ipl tofqqbk ^p fp qeb pj^iibpq fkqbdbo i^odbo qe^k lo bnr^i ql x. Flo bu^jmib, Cbfi (2.3) fp 3 ^ka

Cbfi (�2.3) fp �2. Teb qtl m^o^jbqbo cloj, Cbfi (x, y), fp qeb pj^iibpq jriqfmib lc y i^odbo qe^k lo bnr^i ql

x; qefp lmbo^qlo fp klq rpba fk qefp pq^ka^oa fc y fp kbd^qfsb. Flo bu^jmib, Cbfi (2.3, 2) fp 4 ^ka Cbfi (�2.3, 2)

fp �2.

Rlrka (x) fp qeb fkqbdbo `ilpbpq ql x, olrkafkd s^irbp tfqe ^ co^`qflk^i m^oq lc 0.5 ^t^v colj wbol. Flo

bu^jmib, Rlrka (2.3) fp 2, Rlrka (2.5) fp 3, Rlrka (�2.3) fp �2 ^ka Rlrka (�2.5) fp �3.

x jla y fp qeb obj^fkabo tebk x fp afsfaba _v y; qefp lmbo^qlo fp klq rpba fk qefp pq^ka^oa fc y fp kbd^qfsb; qeb

obpriq fp mlpfqfsb bsbk fc x fp kbd^qfsb. Flo bu^jmib, 5 jla 3 fp 2 ^ka �5 jla 3 fp 1.

Teb pvj_li  obmobpbkqp _fqtfpb bu`irpfsb OR (XOR).

ild2 (x) fp qeb ild^ofqej lc x ql qeb _^pb 2. Flo bu^jmib, ild2 (32) fp 5.

Rb (z) fp qeb ob^i m^oq lc `ljmibu krj_bo z. Ij (z) fp qeb fj^dfk^ov m^oq lc `ljmibu krj_bo z (klq fk`irafkd

qeb c^`qlo i). Flo bu^jmib, Rb (1 � 2i) fp 1 ^ka Ij (1 � 2i) fp �2.

x && y fp qeb peloq-`fo`rfqfkd Bllib^k AND.

x yy y fp qeb `lk`^qbk^qflk lc x ^ka y, bu`bmq fk `lab, tebob fq pljbqfjbp fp qeb peloq-`fo`rfqfkd Bllib^k OR

(^p abqbojfkba _v qeb `lkqbuq).

"x fp qeb Bllib^k NOT.

x >> y fp x ildf`^iiv pefcqba ofdeq (f.b., wbolp ^ob fkpboqba ^q qeb jlpq pfdkfcf`^kq bka) _v y; qefp lmbo^qlo fp klq

rpba fk qefp pq^ka^oa fc y fp kbd^qfsb.

x << y fp x pefcqba ibcq (f.b., wbolp ^ob fkpboqba ^q qeb ib^pq pfdkfcf`^kq bka) _v y; qefp lmbo^qlo fp klq rpba fk qefp

pq^ka^oa fc y fp kbd^qfsb.

u == v fp Bllib^k bnr^ifqv.

u "= v Bllib^k fkbnr^ifqv.

x & y, tebob x ^ka y ^ob krj_bop, fp qeb _fqtfpb AND lc x ^ka y.

x y y, tebob x ^ka y ^ob krj_bop, fp qeb _fqtfpb OR lc x ^ka y.

0u fkqolar`bp ^ ebu^ab`fj^i krj_bo. Flo bu^jmib, 0u12 fp 18 ab`fj^i.

x

x
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L (S, F, N) fp _fqp F ql F+N�1 lc qeb _fq pqofkd S pq^oqfkd colj qeb ibcq, rpfkd qeb IEEE 802.11 _fq `lksbkqflkp

colj 9.2.2.

Tork`^qb-N (S) fp _fqp 0 ql N�1 lc qeb _fq pqofkd S pq^oqfkd colj qeb ibcq, rpfkd qeb IEEE 802.11 _fq

`lksbkqflkp colj 9.2.2). Oqebo _fqp ^ob foobqofbs^_iv abibqba.

bum (x) fp e ql qeb mltbo x, tebob e fp qeb _^pb lc k^qro^i ild^ofqejp.

-) Fbe`Tg\iX eXYXeXaVXf

Teb cliiltfkd obcbobk`ba al`rjbkqp ^ob fkafpmbkp^_ib clo qeb ^mmif`^qflk lc qefp pq^ka^oa (f.b., qebv jrpq _b

rkabopqlla ^ka rpba; qebobclob, b^`e obcbobk`ba al`rjbkq fp `fqba fk qeb qbuq ^ka fqp obi^qflkpefm ql qefp

al`rjbkq fp bumi^fkba). Flo a^qba obcbobk`bp, lkiv qeb bafqflk `fqba ^mmifbp. Flo rka^qba obcbobk`bp, qeb

i^qbpq bafqflk lc qeb obcbobk`ba al`rjbkq (fk`irafkd ^kv ^jbkajbkqp lo `loofdbka^) ^q qeb qfjb lc

mr_if`^qflk lc qefp pq^ka^oa ^mmifbp.

3GPP TS 24.302, A``bpp ql qeb 3GPP Eslisba P^`hbq Clob (EPC) sf^ klk-3GPP ^``bpp kbqtlohp; Sq^db 3.1

ETSI EN 301 893, Bol^a_^ka R^afl A``bpp Nbqtlohp (BRAN); 5 GHw efde mbocloj^k`b RLAN; P^oq 2:

H^ojlkfwba EN `lsbofkd bppbkqf^i obnrfobjbkqp lc ^oqf`ib 3.2 lc qeb R&TTE Dfob`qfsb.2

FIPS PUB 180-4, Sb`rob H^pe Sq^ka^oa.3

FIPS PUB 197, Aas^k`ba Ek`ovmqflk Sq^ka^oa (AES).

IANA EAP Mbqela Tvmb Nrj_bop, eqqm://ttt.f^k^.lod/^ppfdkjbkqp/b^m-krj_bop.

IEEE Sqa 754~-2008, IEEE Sq^ka^oa clo Bfk^ov Fil^qfkd-Plfkq Aofqejbqf`.4,5

IEEE Sqa 802}-2014, IEEE Sq^ka^oap clo Ll`^i ^ka Mbqolmlifq^k Aob^ Nbqtlohp: Osbosfbt ^ka

Ao`efqb`qrob.

IEEE Sqa 802.1AS~, IEEE Sq^ka^oa clo Ll`^i ^ka Mbqolmlifq^k Aob^ Nbqtlohp�Tfjfkd ^ka

Svk`eolkfw^qflk clo Tfjb-Sbkpfqfsb Ammif`^qflkp fk Bofadba Ll`^i Aob^ Nbqtlohp.

IEEE Sqa 802.1Q~-2003, IEEE Sq^ka^oa clo Ll`^i ^ka Mbqolmlifq^k Aob^ Nbqtlohp: Mbaf^ A``bpp

Clkqoli (MAC) Bofadbp ^ka Vfoqr^i Bofadba Ll`^i Aob^ Nbqtlohp.

IEEE Sqa 802.1Q~-2011, IEEE Sq^ka^oa clo Ll`^i ^ka Mbqolmlifq^k Aob^ Nbqtlohp: Mbaf^ A``bpp

Clkqoli (MAC) Bofadbp ^ka Vfoqr^i Bofadba Ll`^i Aob^ Nbqtlohp.

IEEE Sqa 802.1X~-2010, IEEE Sq^ka^oa clo Ll`^i ^ka Mbqolmlifq^k Aob^ Nbqtlohp: Ploq-B^pba Nbqtloh

A``bpp Clkqoli.

IEEE Sqa 802.21~-2008, IEEE Sq^ka^oa clo Ll`^i ^ka Mbqolmlifq^k Aob^ Nbqtlohp: Mbaf^ Ikabmbkabkq

H^kalsbo Sbosf`bp.

13GPP~ al`rjbkqp ^ob ^s^fi^_ib colj qeb 3oa Gbkbo^qflk P^oqkbopefm Polgb`q Wb_ pfqb (eqqm://ttt.3dmm.lod).
2ETSI al`rjbkqp ^ob ^s^fi^_ib colj qeb Erolmb^k Tbib`ljjrkf`^qflkp Sq^ka^oap Ikpqfqrqb (eqqm://ttt.bqpf.lod).
3FIPS mr_if`^qflkp ^ob ^s^fi^_ib colj qeb N^qflk^i Tb`ekf`^i Ikcloj^qflk Sbosf`b (NTIS) (eqqm://`po`.kfpq.dls).
4Teb IEEE pq^ka^oap lo molar`qp obcbooba ql fk qefp `i^rpb ^ob qo^abj^ohp ltkba _v Teb Ikpqfqrqb lc Eib`qof`^i ^ka Eib`qolkf`p
Ekdfkbbop, Ik`.
5IEEE mr_if`^qflkp ^ob ^s^fi^_ib colj Teb Ikpqfqrqb lc Eib`qof`^i ^ka Eib`qolkf`p Ekdfkbbop (eqqm://pq^ka^oap.fbbb.lod/).
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IEEE Sqa 802.3~-2012, IEEE Sq^ka^oa clo Eqebokbq.

IETF RFC 791, Ikqbokbq Polql`li, Sbmq. 1981.6

IETF RFC 826, Ak Eqebokbq Aaaobpp Rbplirqflk Polql`li, D^sfa C. Pirjjbo, Nlsbj_bo 1982.

IETF RFC 925, Mriqf-LAN Aaaobpp Rbplirqflk, J. Plpqbi, O`q. 1984.

IETF RFC 1035, Dlj^fk N^jbp � Ijmibjbkq^qflk ^ka Smb`fcf`^qflk, P. Ml`h^mbqofp, Nls. 1987.

IETF RFC 1042, A Sq^ka^oa clo qeb To^kpjfppflk lc IP D^q^do^jp lsbo IEEE 802} Nbqtlohp, J. Plpqbi, J.

Rbvkliap, Fb_. 1988.

IETF RFC 1321, Teb MD5 Mbpp^db-Dfdbpq Aidlofqej, Amo. 1992 (pq^qrp: fkcloj^qflk^i).

IETF RFC 2104, HMAC: Kbvba-H^pefkd clo Mbpp^db Arqebkqf`^qflk, H. Ko^t`wvh, M. Bbii^ob,

R. C^kbqqf, Fb_. 1997 (pq^qrp: fkcloj^qflk^i).

IETF RFC 2409, Teb Ikqbokbq Kbv Eu`e^kdb (IKE), D. H^ohfkp, D. C^oobi, Nls. 1998 (pq^qrp: Sq^ka^oap

To^`h).

IETF RFC 2460, Ikqbokbq Polql`li, Vbopflk 6 (IPs6), S. Dbbofkd, R. Hfkabk, Db`. 1998.

IETF RFC 5424, Teb Svpild Polql`li, R. Gboe^oap, M^o`e 2009.

IETF RFC 3394, Aas^k`ba Ek`ovmqflk Sq^ka^oa (AES) Kbv Wo^m Aidlofqej, J. S`e^^a, R. Hlrpibv,

Sbmq. 2002 (pq^qrp: fkcloj^qflk^i).

IETF RFC 3610, Clrkqbo tfqe CBC-MAC (CCM), D. Wefqfkd, R. Hlrpibv, N. Fbodrplk, Sbmq. 2003

(pq^qrp: fkcloj^qflk^i).

IETF RFC 3629, UTF-8, ^ qo^kpcloj^qflk cloj^q lc ISO 10646, F. Ybodb^r, Nls. 2003.

IETF RFC 3748, Euqbkpf_ib Arqebkqf`^qflk Polql`li (EAP), B. A_l_^, L. Birkh, J. Vlii_ob`eq, J. C^oiplk,

H. Lbshltbqw, Jrkb 2004.

IETF RFC 3986, Ukfcloj Rbplro`b Iabkqfcfbo (URI): Gbkbof` Svkq^u, J^k. 2005.

IETF RFC 4017, Euqbkpf_ib Arqebkqf`^qflk Polql`li (EAP) Mbqela Rbnrfobjbkqp clo Wfobibpp LANp, D.

Sq^kibv, J. W^ihbo, B. A_l_^, M^o. 2005 (pq^qrp: fkcloj^qflk^i).

IETF RFC 4119, A Pobpbk`b-_^pba GEOPRIV Ll`^qflk O_gb`q Floj^q, J. Pbqboplk, Db`bj_bo 2005.

IETF RFC 4282, Teb Nbqtloh A``bpp Iabkqfcfbo, Db`. 2005.

IETF RFC 4776, Dvk^jf` Hlpq Clkcfdro^qflk Polql`li (DHCPs4 ^ka DHCPs6) Omqflk clo Cfsf`

Aaaobppbp Clkcfdro^qflk Ikcloj^qflk, Nls. 2006.

IETF RFC 4861, Nbfde_lo Dfp`lsbov clo IP sbopflk 6 (IPs6), T. N^oqbk, E. Nloaj^oh, W. Sfjmplk,

H. Slifj^k, Sbmq. 2007.

IETF RFC 5216, Teb EAP-TLS Arqebkqf`^qflk Polql`li, D. Sfjlk, B. A_l_^, R. Hropq, M^o`e 2008.

6IETF al`rjbkqp (f.b., RFCp) ^ob ^s^fi^_ib clo altkil^a ^q eqqm://qllip.fbqc.lod/eqji/ ^ka eqqm://qllip.fbqc.lod/mac/.
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IETF RFC 5227, IPs4 Aaaobpp Clkcif`q Dbqb`qflk, S. Cebpefob, Jriv 2008.

IETF RFC 5297, Svkqebqf` Ikfqf^ifw^qflk Vb`qlo (SIV) Arqebkqf`^qba Ek`ovmqflk Upfkd qeb Aas^k`ba

Ek`ovmqflk Sq^ka^oa (AES), D. H^ohfkp, O`ql_bo 2008 (pq^qrp: fkcloj^qflk^i).

IETF RFC 5985, HTTP-Ek^_iba Ll`^qflk Dbifsbov (HELD), M. B^okbp (Ea.), Sbmqbj_bo 2010.

IETF RFC 6225, Dvk^jf` Hlpq Clkcfdro^qflk Polql`li Omqflkp clo Clloafk^qb-B^pba Ll`^qflk

Clkcfdro^qflk Ikcloj^qflk, J. Plih, M. Lfkpkbo, M. Teljplk, B. A_l_^, Jriv 2011.

ISO 639, Clabp clo qeb Rbmobpbkq^qflk lc N^jbp lc L^kdr^dbp.

ISO 14962:1997, Sm^`b a^q^ ^ka fkcloj^qflk qo^kpcbo pvpqbjp � ASCII bk`laba Ekdifpe.

ISO 3166-1, Clabp clo qeb obmobpbkq^qflk lc k^jbp lc `lrkqofbp ^ka qebfo pr_afsfpflkp�P^oq 1: Clrkqov

`labp.7

ISO 3166-2, Clabp clo qeb obmobpbkq^qflk lc k^jbp lc `lrkqofbp ^ka qebfo pr_afsfpflkp� P^oq 2: Clrkqov

pr_afsfpflk `lab.

ISO 4217 Croobk`v `labp.8

ISO/IEC 7498-1:1994, Ikcloj^qflk qb`eklildv�Ombk Svpqbjp Ikqbo`lkkb`qflk�B^pf` Rbcbobk`b Mlabi:

Teb B^pf` Mlabi.

ISO/IEC 8802-2:1998, Ikcloj^qflk qb`eklildv�Tbib`ljjrkf`^qflkp ^ka fkcloj^qflk bu`e^kdb _bqtbbk

pvpqbjp�Ll`^i ^ka jbqolmlifq^k ^ob^ kbqtlohp�Smb`fcf` obnrfobjbkqp�P^oq 2: Lldf`^i ifkh `lkqoli.

ISO/IEC 8824-1:1995, Ikcloj^qflk qb`eklildv�A_pqo^`q Svkq^u Nlq^qflk Okb (ASN.1): Smb`fcf`^qflk lc

_^pf` klq^qflk.

ISO/IEC 8824-2:1995, Ikcloj^qflk qb`eklildv�A_pqo^`q Svkq^u Nlq^qflk Okb (ASN.1): Ikcloj^qflk

l_gb`q pmb`fcf`^qflk.

ISO/IEC 8824-3:1995, Ikcloj^qflk qb`eklildv�A_pqo^`q Svkq^u Nlq^qflk Okb (ASN.1): Clkpqo^fkq

pmb`fcf`^qflk.

ISO/IEC 8824-4:1995, Ikcloj^qflk qb`eklildv�A_pqo^`q Svkq^u Nlq^qflk Okb (ASN.1): P^o^jbqbofw^qflk

lc ASN.1 pmb`fcf`^qflkp.

ISO/IEC 11802-5:1997, Ikcloj^qflk qb`eklildv�Tbib`ljjrkf`^qflkp ^ka fkcloj^qflk bu`e^kdb _bqtbbk

pvpqbjp�Ll`^i ^ka jbqolmlifq^k ^ob^ kbqtlohp�Tb`ekf`^i obmloqp ^ka drfabifkbp�P^oq 5: Mbafrj

A``bpp Clkqoli (MAC) Bofadfkd lc Eqebokbq V2.0 fk Ll`^i Aob^ Nbqtlohp (mobsflrpiv hkltk ^p IEEE

Sqa 802.1H-1997 [B24\9).

ISO/IEC 15802-3, Ikcloj^qflk Tb`eklildv�Tbib`ljjrkf`^qflkp ^ka fkcloj^qflk bu`e^kdb _bqtbbk

pvpqbjp�Ll`^i ^ka jbqolmlifq^k ^ob^ kbqtlohp�Cljjlk pmb`fcf`^qflkp�P^oq 3: Mbaf^ A``bpp Clkqoli

(MAC) Bofadbp.

7ISO/IEC mr_if`^qflkp ^ob ^s^fi^_ib colj qeb ISO Cbkqo^i Sb`obq^of^q (eqqm://ttt.fpl.`e/). ISO/IEC mr_if`^qflkp ^ob ^ipl ^s^fi^_ib fk
qeb Ukfqba Sq^qbp colj qeb Ajbof`^k N^qflk^i Sq^ka^oap Ikpqfqrqb (eqqm://ttt.^kpf.lod/).
8Sbb eqqm://ttt.`roobk`v-fpl.lod/bk/eljb/q^_ibp/q^_ib-^1.eqji
9Teb krj_bop fk _o^`hbqp `loobpmlka ql qeb krj_bop lc qeb _f_ifldo^mev fk Akkbu A.
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ITU-R Rb`ljjbka^qflk TF.460-4(2002), Sq^ka^oa-cobnrbk`v ^ka qfjb-pfdk^i bjfppflkp.10

ITU-T Rb`ljjbka^qflk O.150, Gbkbo^i obnrfobjbkqp clo fkpqorjbkq^qflk clo mbocloj^k`b jb^probjbkqp

lk afdfq^i qo^kpjfppflk bnrfmjbkq.

ITU-T Rb`ljjbka^qflk Z.120 (2004), Poldo^jjfkd L^kdr^dbp�Floj^i Dbp`ofmqflk Tb`ekfnrbp

(FDT)�Mbpp^db Sbnrbk`b Ce^oq (MSC).

NIST Smb`f^i Pr_if`^qflk 800-38B, Rb`ljjbka^qflk clo Bil`h Cfmebo Mlabp lc Ombo^qflk: Teb CMAC

Mlab clo Arqebkqf`^qflk, Dtlohfk, M.11

NIST Smb`f^i Pr_if`^qflk 800-38D, Rb`ljjbka^qflk clo Bil`h Cfmebo Mlabp lc Ombo^qflk: G^ilfp/

Clrkqbo Mlab (GCM) ^ka GMAC, Mloofp Dtlohfk, Nlsbj_bo 2007.

OASIS Ejbodbk`v M^k^dbjbkq Tb`ekf`^i Cljjfqqbb, �Ejbodbk`v D^q^ Eu`e^kdb L^kdr^db (EDXL)

Dfpqof_rqflk Eibjbkq, s. 1.0.� OASIS Sq^ka^oa EDXL-DE s1.0, M^v 2006.

OMA OMA-TS-ULP-V2]0]1 UpboPi^kb Ll`^qflk Polql`li, Db`bj_bo 2012.12

.) <XY\a\g\baf' TVebal`f' TaW TUUeXi\Tg\baf

.), <XY\a\g\baf

Flo qeb mromlpbp lc qefp pq^ka^oa, qeb cliiltfkd qbojp ^ka abcfkfqflkp ^mmiv. IEEE Sq^ka^oap Df`qflk^ov

Okifkb pelria _b obcbobk`ba clo qbojp klq abcfkba fk qefp `i^rpb.13

access control: Teb mobsbkqflk lc rk^rqelofwba rp^db lc obplro`bp.

access point (AP): Ak bkqfqv qe^q `lkq^fkp lkb pq^qflk (STA) ^ka molsfabp ^``bpp ql qeb afpqof_rqflk

pbosf`bp, sf^ qeb tfobibpp jbafrj (WM) clo ^ppl`f^qba STAp. Ak AP `ljmofpbp ^ STA ^ka ^ afpqof_rqflk

pvpqbj ^``bpp crk`qflk (DSAF).

access point (AP) reachability: Ak AP fp ob^`e^_ib _v ^ pq^qflk (STA) fc mob^rqebkqf`^qflk jbpp^dbp `^k _b

bu`e^kdba _bqtbbk qeb STA ^ka qeb q^odbq AP sf^ qeb afpqof_rqflk pvpqbj (DS).

NOTE�Pob^rqebkqf`^qflk fp abcfkba fk 12.6.10.2.14

additional authentication data (AAD): D^q^ qe^q ^ob klq bk`ovmqba, _rq ^ob `ovmqldo^mef`^iiv molqb`qba.

admission control: Ak ^idlofqej fkqbkaba ql mobsbkq qeb sfli^qflk lc m^o^jbqbofwba pbosf`b `ljjfqjbkqp

j^ab _v qeb kbqtloh ql ^ajfqqba ciltp _v `lkqoliifkd qeb ^ajfqq^k`b lc ^ kbt cilt fkql ^ obplro`b

`lkpqo^fkba kbqtloh.

aggregate medium access control (MAC) protocol data unit (A-MPDU): A pqor`qrob qe^q `lkq^fkp lkb lo

jlob MPDUp ^ka fp qo^kpmloqba _v ^ mevpf`^i i^vbo (PHY) ^p ^ pfkdib PHY pbosf`b a^q^ rkfq (PSDU).

10ITU mr_if`^qflkp ^ob ^s^fi^_ib colj qeb Ikqbok^qflk^i Tbib`ljjrkf`^qflkp Ukflk (eqqm://ttt.fqr.fkq/).
11NIST mr_if`^qflkp ^ob ^s^fi^_ib colj qeb N^qflk^i Ikpqfqrqb lc Sq^ka^oap ^ka Tb`eklildv (eqqm://`po`.kfpq.dls/).
12OMA mr_if`^qflkp ^ob ^s^fi^_ib colj qeb Ombk Ml_fib Aiif^k`b (eqqm://lmbkjl_fib^iif^k`b.lod/).
13IEEE Sq^ka^oap Df`qflk^ov Okifkb fp ^s^fi^_ib ^q eqqm://fbbbumilob.fbbb.lod/umip/af`qflk^ov.gpm.
14 Nlqbp fk qbuq, q^_ibp, ^ka cfdrobp lc ^ pq^ka^oa ^ob dfsbk clo fkcloj^qflk lkiv ^ka al klq `lkq^fk obnrfobjbkqp kbbaba ql fjmibjbkq
qeb pq^ka^oa.
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aggregate medium access control (MAC) protocol data unit (A-MPDU) subframe: A mloqflk lc ^k A-

MPDU qe^q `lkq^fkp ^ abifjfqbo ^ka lmqflk^iiv `lkq^fkp ^k MPDU mirp ^kv kb`bpp^ov m^aafkd.

aggregate medium access control (MAC) service data unit (A-MSDU): A pqor`qrob qe^q `lkq^fkp lkb lo

jlob MSDUp ^ka fp qo^kpmloqba tfqefk ^ pfkdib (rkco^djbkqba) a^q^ jbafrj ^``bpp `lkqoli (MAC)

molql`li a^q^ rkfq (MPDU).

aggregate medium access control (MAC) service data unit (A-MSDU) subframe: A mloqflk lc ^k

A-MSDU qe^q `lkq^fkp ^ eb^abo ^ka ^ppl`f^qba MSDU.

antenna connector: Teb jb^probjbkq mlfkq lc obcbobk`b clo o^afl cobnrbk`v (RF) jb^probjbkqp fk ^

pq^qflk (STA). Teb ^kqbkk^ `lkkb`qlo fp qeb mlfkq fk qeb STA ^o`efqb`qrob obmobpbkqfkd qeb fkmrq lc qeb

ob`bfsbo (lrqmrq lc qeb ^kqbkk^) clo o^afl ob`bmqflk ^ka qeb fkmrq lc qeb ^kqbkk^ (lrqmrq lc qeb qo^kpjfqqbo)

clo o^afl qo^kpjfppflk. Ik pvpqbjp rpfkd jriqfmib ^kqbkk^p lo ^kqbkk^ ^oo^vp, qeb ^kqbkk^ `lkkb`qlo fp ^

sfoqr^i mlfkq obmobpbkqfkd qeb ^ddobd^qb lrqmrq lc (lo fkmrq ql) qeb jriqfmib ^kqbkk^p. Ik pvpqbjp rpfkd ^`qfsb

^kqbkk^ ^oo^vp tfqe mol`bppfkd, qeb ^kqbkk^ `lkkb`qlo fp qeb lrqmrq lc qeb ^`qfsb ^oo^v, tef`e fk`irabp ^kv

mol`bppfkd d^fk lc qeb ^`qfsb ^kqbkk^ pr_pvpqbj.

antenna selection (ASEL) receiver: A pq^qflk (STA) qe^q mboclojp ob`bfsb ASEL.

antenna selection (ASEL) transmitter: A pq^qflk (STA) qe^q mboclojp qo^kpjfq ASEL.

antenna weight vector (AWV): A sb`qlo lc tbfdeqp abp`of_fkd qeb bu`fq^qflk (^jmifqrab ^ka me^pb) clo

b^`e bibjbkq lc ^k ^kqbkk^ ^oo^v.

association: Teb pbosf`b rpba ql bpq^_ifpe ^``bpp mlfkq/pq^qflk (AP/STA) j^mmfkd ^ka bk^_ib STA

fksl`^qflk lc qeb afpqof_rqflk pvpqbj pbosf`bp (DSSp).

authentication: Teb pbosf`b rpba ql bpq^_ifpe qeb fabkqfqv lc lkb pq^qflk (STA) ^p ^ jbj_bo lc qeb pbq lc

STAp ^rqelofwba ql ^ppl`f^qb tfqe ^klqebo STA.

Authentication Server (AS): Ak bkqfqv qe^q molsfabp ^k ^rqebkqf`^qflk pbosf`b ql ^k Arqebkqf`^qlo. Tefp

pbosf`b abqbojfkbp, colj qeb `obabkqf^ip molsfaba _v qeb Srmmif`^kq, tebqebo qeb Srmmif`^kq fp ^rqelofwba ql

^``bpp qeb pbosf`bp molsfaba _v qeb Arqebkqf`^qlo. (IEEE Sqa 802.1X-201015)

Authenticator: Ak bkqfqv ^q lkb bka lc ^ mlfkq-ql-mlfkq LAN pbdjbkq qe^q c^`fifq^qbp ^rqebkqf`^qflk lc qeb

bkqfqv ^qq^`eba ql qeb lqebo bka lc qe^q ifkh. (IEEE Sqa 802.1X-2010)

authenticator address (AA): Teb jbafrj ^``bpp `lkqoli (MAC) ^aaobpp lc qeb IEEE 802.1X

Arqebkqf`^qlo.

authorization: Teb ^`q lc abqbojfkfkd tebqebo ^ m^oqf`ri^o ofdeq, pr`e ^p ^``bpp ql ^ obplro`b, fp do^kqba ql

^k bkqfqv.

NOTE�Sbb IETF RFC 2903 [B35\.

authorized: Tl _b bumif`fqiv ^iiltba.

average noise plus interference power indicator (ANIPI): A jbafrj ^``bpp `lkqoli (MAC) fkaf`^qflk lc

qeb ^sbo^db klfpb mirp fkqbocbobk`b mltbo jb^proba lk ^ `e^kkbi qe^q jbbqp qeb qtl pfjriq^kblrp

`lkafqflkp: 1) qeb pq^qflk (STA) fp klq qo^kpjfqqfkd ^ co^jb, ^ka 2) qeb pq^qflk (STA) fp klq ob`bfsfkd ^ co^jb

^aaobppba ql fqpbic.

15Ikcloj^qflk lk obcbobk`bp `^k _b clrka fk Ci^rpb 2.
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azimuth: Teb elofwlkq^i lofbkq^qflk lc qeb colkq proc^`b lc ^ pq^qflk lo lc ^ o^afl ^kqbkk^ pvpqbj�p j^fk il_b

jb^proba `il`htfpb colj qorb kloqe.

basic service area (BSA): Teb ^ob^ `lkq^fkfkd qeb jbj_bop lc ^ _^pf` pbosf`b pbq (BSS). Iq jfdeq `lkq^fk

jbj_bop lc lqebo BSSp.

basic service set (BSS): A pbq lc pq^qflkp (STAp) qe^q e^sb pr``bppcriiv pvk`eolkfwba rpfkd qeb JOIN

pbosf`b mofjfqfsbp16 ^ka lkb STA qe^q e^p rpba qeb START mofjfqfsb. Aiqbok^qfsbiv, ^ pbq lc STAp qe^q e^sb

rpba qeb START mofjfqfsb pmb`fcvfkd j^q`efkd jbpe molcfibp tebob qeb j^q`e lc qeb jbpe molcfibp e^p _bbk

sbofcfba sf^ qeb p`^kkfkd mol`barob. Mbj_bopefm fk ^ BSS albp klq fjmiv qe^q tfobibpp `ljjrkf`^qflk tfqe

^ii lqebo jbj_bop lc qeb BSS fp mlppf_ib.

basic service set (BSS) max idle period: A qfjb mbofla arofkd tef`e qeb ^``bpp mlfkq (AP) albp klq

afp^ppl`f^qb ^ pq^qflk (STA) arb ql klkob`bfmq lc co^jbp colj qe^q STA.

basic service set (BSS) transition: Ce^kdb lc ^ppl`f^qflk _v ^ pq^qflk (STA) colj lkb BSS ql ^klqebo BSS

fk qeb p^jb buqbkaba pbosf`b pbq (ESS).

beamformee: A pq^qflk (STA) qe^q ob`bfsbp ^ mevpf`^i i^vbo (PHY) molql`li a^q^ rkfq (PPDU) qe^q t^p

qo^kpjfqqba rpfkd ^ _b^jclojfkd pqbbofkd j^qofu.

beamformer: A pq^qflk (STA) qe^q qo^kpjfqp ^ mevpf`^i i^vbo (PHY) molql`li a^q^ rkfq (PPDU) rpfkd ^

_b^jclojfkd pqbbofkd j^qofu.

beamforming: A pm^qf^i cfiqbofkd jb`e^kfpj rpba ^q ^ qo^kpjfqqbo ql fjmolsb qeb ob`bfsba pfdk^i mltbo lo

pfdk^i-ql-klfpb o^qfl (SNR) ^q ^k fkqbkaba ob`bfsbo. Syn: beam steering.

beamforming steering matrix: A j^qofu abqbojfkba rpfkd hkltibadb lc qeb `e^kkbi _bqtbbk ^ qo^kpjfqqbo

^ka ^k fkqbkaba ob`bfsbo qe^q j^mp colj pm^`b-qfjb pqob^jp ql qo^kpjfq ^kqbkk^p tfqe qeb dl^i lc fjmolsfkd

qeb pfdk^i mltbo lo pfdk^i-ql-klfpb o^qfl (SNR) ^q qeb fkqbkaba ob`bfsbo.

big endian: Teb `lk`bmq qe^q, clo ^ dfsbk jriqf-l`qbq krjbof` obmobpbkq^qflk, qeb jlpq pfdkfcf`^kq l`qbq e^p

qeb iltbpq ^aaobpp.

broadcast address: A rkfnrb dolrm ^aaobpp qe^q pmb`fcfbp ^ii pq^qflkp (STAp).

calibration initiator: A pq^qflk (STA) qe^q fkfqf^qbp ^ `^if_o^qflk pbnrbk`b.

calibration responder: A pq^qflk (STA) qe^q qo^kpjfqp arofkd ^ `^if_o^qflk pbnrbk`b fk obpmlkpb ql ^

qo^kpjfppflk _v ^ `^if_o^qflk fkfqf^qlo.

candidate peer mesh station (STA): A kbfde_lo jbpe STA ql tef`e ^ jbpe mbbofkd e^p klq _bbk

bpq^_ifpeba _rq jbbqp bifdf_fifqv obnrfobjbkqp ql _b`ljb ^ mbbo jbpe STA.

channel: Ak fkpq^k`b lc tfobibpp jbafrj (WM) rpb clo qeb mromlpb lc m^ppfkd mevpf`^i i^vbo (PHY)

molql`li a^q^ rkfqp (PDUp) _bqtbbk qtl lo jlob pq^qflkp (STAp).

channel spacing: Teb afccbobk`b _bqtbbk qeb `bkqbo cobnrbk`fbp lc qtl klklsboi^mmfkd ^ka ^ag^`bkq

`e^kkbip lc qeb o^afl qo^kpjfqqbo.

cipher suite: A pbq lc lkb lo jlob ^idlofqejp, abpfdkba ql molsfab a^q^ `lkcfabkqf^ifqv, a^q^ ^rqebkqf`fqv lo

fkqbdofqv, ^ka/lo obmi^v molqb`qflk.

16Dbp`ofmqflk lc qebpb mofjfqfsbp `^k _b clrka fk 6.3.4.
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clear channel assessment (CCA) function: Teb ildf`^i crk`qflk fk qeb mevpf`^i i^vbo (PHY) qe^q

abqbojfkbp qeb `roobkq pq^qb lc rpb lc qeb tfobibpp jbafrj (WM).

collocated interference: Ikqbocbobk`b qe^q fp `^rpba _v ^klqebo o^afl lo pq^qflk (STA) bjfqqfkd o^afl bkbodv

il`^qba fk qeb p^jb mevpf`^i absf`b ^p qeb obmloqfkd STA, tebob qeb obmloqba `e^o^`qbofpqf`p lc qeb

fkqbocbobk`b ^ob hkltk ^ moflof tfqelrq fkqbocbobk`b abqb`qflk, jb^probjbkq, lo `e^o^`qbofw^qflk _v qeb

obmloqfkd STA.

collocated radio: A o^afl `^m^_ib lc bjfqqfkd o^afl-cobnrbk`v bkbodv il`^qba fk qeb p^jb mevpf`^i absf`b ^p

qeb obmloqfkd pq^qflk (STA), tebob qeb o^afl�p qvmb ^ka pljb ifkh `e^o^`qbofpqf`p ^ob hkltk tfqelrq pfdk^i

abqb`qflk lo jb^probjbkq _v qeb obmloqfkd STA.

configuration profile: A `liib`qflk lc m^o^jbqbop fabkqfcfba _v ^ molcfib fabkqfcfbo (ID) qe^q obmobpbkq ^

`roobkq lo ^s^fi^_ib `lkcfdro^qflk lc ^ pq^qflk (STA).

contiguous transmission: A qo^kpjfppflk qe^q rpbp lkiv lkb cobnrbk`v pbdjbkq.

coordination function: Teb ildf`^i crk`qflk qe^q abqbojfkbp tebk ^ pq^qflk (STA) fp mbojfqqba ql qo^kpjfq

molql`li a^q^ rkfqp (PDUp) sf^ qeb tfobibpp jbafrj (WM).

Counter mode with Cipher-block chaining Message authentication code (CCM): A pvjjbqof` hbv

_il`h `fmebo jlab molsfafkd `lkcfabkqf^ifqv rpfkd `lrkqbo jlab (CTR) ^ka a^q^ lofdfk ^rqebkqf`fqv rpfkd

`fmebo-_il`h `e^fkfkd jbpp^db ^rqebkqf`^qflk `lab (CBC-MAC).

NOTE�Sbb IETF RFC 3610.

cryptographic encapsulation: Teb mol`bpp lc dbkbo^qfkd qeb `ovmqldo^mef` m^vil^a colj qeb mi^fkqbuq a^q^.

Tefp `ljmofpbp qeb `fmebo qbuq ^p tbii ^p ^kv ^ppl`f^qba `ovmqldo^mef` pq^qb obnrfoba _v qeb ob`bfsbo lc qeb

a^q^, b.d., fkfqf^ifw^qflk sb`qlop (IVp), pbnrbk`b krj_bop, jbpp^db fkqbdofqv `labp (MICp), hbv fabkqfcfbop.

data confidentiality: A molmboqv lc fkcloj^qflk qe^q mobsbkqp afp`ilprob ql rk^rqelofwba fkafsfar^ip,

bkqfqfbp, lo mol`bppbp.

deauthentication service: Teb pbosf`b qe^q slfap ^k bufpqfkd ^rqebkqf`^qflk obi^qflkpefm.

decapsulate: Tl ob`lsbo ^k rkmolqb`qba co^jb colj ^ molqb`qba lkb.

decapsulation: Teb mol`bpp lc dbkbo^qfkd mi^fkqbuq a^q^ _v ab`^mpri^qfkd ^k bk`^mpri^qba co^jb.

dependent station (STA): A STA qe^q fp klq obdfpqboba ^ka telpb lmbo^qflk^i m^o^jbqbop ^ob af`q^qba _v

jbpp^dbp fq ob`bfsbp colj ^k bk^_ifkd STA. Ok`b bk^_iba _v qeb avk^jf` STA bk^_ibjbkq (DSE) mol`bpp,

^ abmbkabkq STA�p `lkqfkrba lmbo^qflk _b`ljbp `lkqfkdbkq rmlk _bfkd ^_ib ql ob`bfsb jbpp^dbp colj fqp

bk^_ifkd STA lsbo qeb tfobibpp jbafrj (WM).

destination mesh station (STA): A jbpe STA qe^q fp qeb cfk^i abpqfk^qflk lc ^ MAC pbosf`b a^q^ rkfq

(MSDU). Tefp jbpe STA jfdeq obpfab fk ^ moluv jbpe d^qb qe^q jfdeq clot^oa qeb MSDU ql ^ STA lrqpfab

lc qeb jbpe _^pf` pbosf`b pbq (MBSS). A abpqfk^qflk jbpe STA jfdeq _b ^k bka pq^qflk ^p abcfkba fk

IEEE Sqa 802.

direct link: A _fafob`qflk^i ifkh colj lkb nr^ifqv-lc-pbosf`b (QlS) pq^qflk (STA) ql ^klqebo QlS STA

lmbo^qfkd fk qeb p^jb fkco^pqor`qrob QlS _^pf` pbosf`b pbq (BSS) qe^q albp klq m^pp qeolrde ^ QlS ^``bpp

mlfkq (AP). Ok`b ^ afob`q ifkh e^p _bbk pbq rm, ^ii co^jbp _bqtbbk qeb qtl QlS STAp ^ob bu`e^kdba afob`qiv.

directed frame: See: individually addressed.
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directed multicast service (DMS): A pbosf`b fk tef`e qeb ^``bpp mlfkq (AP) qo^kpjfqp dolrm ^aaobppba

co^jbp ^p fkafsfar^iiv ^aaobppba co^jbp ql qeb obnrbpqfkd klk-AP pq^qflk (STA).

disassociation service: Teb pbosf`b qe^q objlsbp ^k bufpqfkd ^ppl`f^qflk.

distributed coordination function (DCF): A `i^pp lc `lloafk^qflk crk`qflk tebob qeb p^jb `lloafk^qflk

crk`qflk ildf` fp ^`qfsb fk bsbov pq^qflk (STA) fk qeb _^pf` pbosf`b pbq (BSS) tebkbsbo qeb kbqtloh fp fk

lmbo^qflk.

distribution service: Teb pbosf`b qe^q, _v rpfkd ^ppl`f^qflk fkcloj^qflk, abifsbop jbafrj ^``bpp `lkqoli

(MAC) pbosf`b qrmibp tfqefk qeb afpqof_rqflk pvpqbj (DS).

distribution system (DS): A pvpqbj rpba ql fkqbo`lkkb`q ^ pbq lc _^pf` pbosf`b pbqp (BSSp) ^ka fkqbdo^qba

il`^i ^ob^ kbqtlohp (LANp) ql `ob^qb ^k buqbkaba pbosf`b pbq (ESS).

distribution system access function (DSAF): A crk`qflk tfqefk ^k ^``bpp mlfkq (AP) lo jbpe d^qb qe^q

rpbp qeb jbafrj ^``bpp `lkqoli (MAC) pbosf`b ^ka afpqof_rqflk pvpqbj pbosf`b (DSS) ql molsfab ^``bpp

_bqtbbk qeb afpqof_rqflk pvpqbj (DS) ^ka qeb tfobibpp jbafrj (WM).

distribution system medium (DSM): Teb jbafrj lo pbq lc jbaf^ rpba _v ^ afpqof_rqflk pvpqbj (DS) clo

`ljjrkf`^qflkp _bqtbbk ^``bpp mlfkqp (APp), jbpe d^qbp, ^ka qeb mloq^i lc ^k buqbkaba pbosf`b pbq (ESS).

distribution system service (DSS): Teb pbq lc pbosf`bp molsfaba _v qeb afpqof_rqflk pvpqbj (DS) qe^q bk^_ib

qeb jbafrj ^``bpp `lkqoli (MAC) ql qo^kpmloq MAC pbosf`b qrmibp _bqtbbk pq^qflkp (STAp) qe^q ^ob klq fk

afob`q `ljjrkf`^qflk tfqe b^`e lqebo lsbo ^ pfkdib fkpq^k`b lc qeb tfobibpp jbafrj (WM).

NOTE 1�Tebpb pbosf`bp fk`irab qo^kpmloq lc MAC pbosf`b qrmibp _bqtbbk qeb ^``bpp mlfkqp (APp) lc _^pf` pbosf`b pbqp
(BSSp) tfqefk ^k buqbkaba pbosf`b pbq (ESS), qo^kpmloq lc MAC pbosf`b qrmibp _bqtbbk qeb mloq^i ^ka BSSp tfqefk ^k
ESS, qo^kpmloq lc MAC pbosf`b qrmibp _bqtbbk jbpe d^qbp fk qeb p^jb lo afccbobkq jbpe _^pf` pbosf`b pbqp (MBSSp),
qo^kpmloq lc MAC pbosf`b qrmibp _bqtbbk jbpe d^qbp ^ka APp, qo^kpmloq lc MAC pbosf`b qrmibp _bqtbbk jbpe d^qbp ^ka
^ mloq^i, ^ka qo^kpmloq lc MAC pbosf`b qrmibp _bqtbbk STAp fk qeb p^jb BSS tebk qeb MAC pbosf`b qrmibp e^p ^ dolrm
abpqfk^qflk ^aaobpp lo qeb abpqfk^qflk fp ^k fkafsfar^i ^aaobpp ^ka qeb STA fp ^ppl`f^qba tfqe ^k AP.

NOTE 2�DSSp ^ob molsfaba _bqtbbk m^fop lc MACp klq lk qeb p^jb fkpq^k`b lc qeb WM.

dynamic frequency selection (DFS): F^`fifqfbp j^ka^qba ql p^qfpcv obnrfobjbkqp fk pljb obdri^qlov

alj^fkp clo o^a^o abqb`qflk ^ka rkfcloj `e^kkbi pmob^afkd fk qeb 5 GHw _^ka. Tebpb c^`fifqfbp jfdeq ^ipl _b

rpba clo lqebo mromlpbp, pr`e ^p ^rqlj^qf` cobnrbk`v mi^kkfkd.

dynamic station (STA) enablement (DSE): Teb mol`bpp _v tef`e ^k bk^_ifkd STA do^kqp mbojfppflk ^ka

af`q^qbp lmbo^qflk^i mol`barobp ql STAp qe^q ^ob pr_gb`q ql fqp `lkqoli.

effective isotropic radiated power (EIRP): Teb bnrfs^ibkq mltbo lc ^ qo^kpjfqqba pfdk^i fk qbojp lc ^k

fplqolmf` (ljkfafob`qflk^i) o^af^qlo. Teb EIRP bnr^ip qeb molar`q lc qeb qo^kpjfqqbo mltbo ^ka qeb ^kqbkk^

d^fk (obar`ba _v ^kv `lrmifkd ilppbp _bqtbbk qeb qo^kpjfqqbo ^ka ^kqbkk^).

emergency alert system (EAS): A U.S. k^qflk^i mr_if` t^okfkd pvpqbj.

enabling station (STA): A obdfpqboba STA qe^q e^p qeb ^rqelofqv ql `lkqoli tebk ^ka elt ^ abmbkabkq STA

`^k lmbo^qb. Ak bk^_ifkd STA `ljjrkf`^qbp ^k bk^_ifkd pfdk^i ql fqp abmbkabkqp lsbo qeb tfobibpp jbafrj

(WM). Ak bk^_ifkd STA `ellpbp tebqebo lqebo avk^jf` STA bk^_ibjbkq (DSE) jbpp^dbp ^ob bu`e^kdba

lsbo qeb ^fo, lsbo qeb afpqof_rqflk pvpqbj (DS), lo _v jb`e^kfpjp qe^q obiv lk qo^kpmloq sf^ efdebo i^vbop.

encapsulate: Tl `lkpqor`q ^ molqb`qba co^jb colj ^k rkmolqb`qba co^jb.

encapsulation: Teb mol`bpp lc dbkbo^qfkd ^ molqb`qba co^jb _v bk`^mpri^qfkd mi^fkqbuq a^q^.
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extended service area (ESA): Teb ^ob^ tfqefk tef`e jbj_bop lc ^k buqbkaba pbosf`b pbq (ESS) `^k

`ljjrkf`^qb. Ak ESA fp i^odbo qe^k lo bnr^i ql ^ _^pf` pbosf`b ^ob^ (BSA) ^ka jfdeq fkslisb pbsbo^i _^pf`

pbosf`b pbqp (BSSp) fk lsboi^mmfkd, afpglfkqba, lo _lqe `lkcfdro^qflkp.

extended service set (ESS): A pbq lc lkb lo jlob fkqbo`lkkb`qba _^pf` pbosf`b pbqp (BSSp) qe^q ^mmb^op ^p ^

pfkdib BSS ql qeb ildf`^i ifkh `lkqoli (LLC) i^vbo ^q ^kv pq^qflk (STA) ^ppl`f^qba tfqe lkb lc qelpb BSSp.

extended service set (ESS) transition: Ce^kdb lc ^ppl`f^qflk _v ^ pq^qflk (STA) colj lkb _^pf` pbosf`b pbq

(BSS) fk lkb ESS ql ^klqebo BSS fk ^ afccbobkq ESS.

fast basic service set (BSS) transition: Ce^kdb lc ^ppl`f^qflk _v ^ pq^qflk (STA) qe^q fp colj lkb BSS fk

lkb buqbkaba pbosf`b pbq (ESS) ql ^klqebo BSS fk qeb p^jb ESS ^ka qe^q jfkfjfwbp qeb ^jlrkq lc qfjb qe^q

qeb a^q^ `lkkb`qfsfqv fp ilpq _bqtbbk qeb STA ^ka qeb afpqof_rqflk pvpqbj (DS).

fast session transfer (FST): Teb qo^kpcbo lc ^ pbppflk colj ^ `e^kkbi ql ^klqebo `e^kkbi, fk qeb p^jb lo

afccbobkq cobnrbk`v _^kap. Teb qboj �pbppflk� obcbop ql klk-mevpf`^i i^vbo pq^qb fkcloj^qflk hbmq _v ^ m^fo lc

pq^qflkp (STAp) qe^q `ljjrkf`^qb afob`qiv (f.b., bu`irabp clot^oafkd).

fixed station (STA): A STA qe^q fp mevpf`^iiv ^qq^`eba ql ^ pmb`fcf` il`^qflk. Ik if`bkpba _^kap, ^ cfuba STA

jfdeq _b ^rqelofwba ql lmbo^qb lkiv ^q ^ pmb`fcf` il`^qflk.

forwarding information: Teb fkcloj^qflk j^fkq^fkba _v ^ jbpe pq^qflk (STA) qe^q ^iiltp qeb jbpe STA

ql mbocloj fqp m^qe pbib`qflk ^ka clot^oafkd crk`qflkp.

frame: A rkfq lc a^q^ bu`e^kdba _bqtbbk mbbo molql`li bkqfqfbp.

frequency segment: A `lkqfdrlrp _il`h lc pmb`qorj rpba _v ^ qo^kpjfppflk.

frame exchange sequence: A pbnrbk`b lc co^jbp pmb`fcfba _v Akkbu G.

Gaussian frequency shift keying (GFSK): A jlari^qflk p`ebjb fk tef`e qeb a^q^ ^ob cfopq cfiqboba _v ^

G^rppf^k cfiqbo fk qeb _^pb_^ka ^ka qebk jlari^qba tfqe ^ pfjmib cobnrbk`v jlari^qflk.

geolocation: A il`^qflk tfqefk ^k b^oqe-`bkqof` co^jb lc obcbobk`b.

group: Teb bkqfqfbp fk ^ tfobibpp kbqtloh, b.d., ^k ^``bpp mlfkq (AP) ^ka fqp ^ppl`f^qba pq^qflkp (STAp), lo ^ii

lc qeb STAp fk ^k fkabmbkabkq _^pf` pbosf`b pbq (IBSS) kbqtloh.

group address: A jbafrj ^``bpp `lkqoli (MAC) ^aaobpp qe^q e^p qeb dolrm _fq bnr^i ql 1. Syn: multicast

address.

group addressed: A dolrm ^aaobppba jbafrj ^``bpp `lkqoli (MAC) pbosf`b a^q^ rkfq (MSDU) fp ^k MSDU

qe^q e^p ^ dolrm ^aaobpp ^p fqp abpqfk^qflk ^aaobpp (DA). A dolrm ^aaobppba MAC molql`li a^q^ rkfq

(MPDU) fp ^k MPDU qe^q e^p ^ dolrm ^aaobpp fk fqp Aaaobpp 1 cfbia. Syn: multicast.

group master key (GMK): Ak ^rufif^ov hbv qe^q jfdeq _b rpba ql abofsb ^ dolrm qbjmlo^i hbv (GTK).

group temporal key (GTK): A o^kalj s^irb, ^ppfdkba _v qeb dolrm plro`b, tef`e fp rpba ql molqb`q dolrm

^aaobppba jbafrj ^``bpp `lkqoli (MAC) molql`li a^q^ rkfqp (MPDUp) colj qe^q plro`b. Teb GTK jfdeq _b

abofsba colj ^ dolrm j^pqbo hbv (GMK).

hidden station (STA): A STA telpb qo^kpjfppflkp ^ob klq abqb`qba rpfkd `^oofbo pbkpb (CS) _v ^ pb`lka

STA, _rq telpb qo^kpjfppflkp fkqbocbob tfqe qo^kpjfppflkp colj qeb pb`lka STA ql ^ qefoa STA
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homogenous extended service set (ESS): A `liib`qflk lc _^pf` pbosf`b pbqp (BSSp), tfqefk qeb p^jb

buqbkaba pbosf`b pbq (ESS), fk tef`e bsbov pr_p`ofmqflk pbosf`b molsfabo kbqtloh (SSPN) lo lqebo buqbok^i

kbqtloh ob^`e^_ib ^q lkb BSS fp ob^`e^_ib ^q ^ii lc qebj.

idle power indicator (IPI): A mevpf`^i i^vbo (PHY) fkaf`^qflk lc qeb qlq^i `e^kkbi mltbo (klfpb ^ka

fkqbocbobk`b) ^p jb^proba fk qeb `e^kkbi ^q qeb ob`bfsfkd ^kqbkk^ `lkkb`qlo tefib qeb pq^qflk (STA) fp faib,

f.b., kbfqebo qo^kpjfqqfkd klo ob`bfsfkd ^ co^jb.

IEEE 802.1X authentication: Euqbkpf_ib Arqebkqf`^qflk Polql`li (EAP) ^rqebkqf`^qflk qo^kpmloqba _v qeb

IEEE 802.1X molql`li.

independent basic service set (IBSS): A _^pf` pbosf`b pbq (BSS) qe^q clojp ^ pbic-`lkq^fkba kbqtloh, ^ka fk

tef`e kl ^``bpp ql ^ afpqof_rqflk pvpqbj (DS) fp ^s^fi^_ib.

individual address: A jbafrj ^``bpp `lkqoli (MAC) ^aaobpp fk tef`e qeb dolrm _fq fp 0. Syn: directed

address, unicast address.

individually addressed: Webk ^mmifba ql ^ jbafrj ^``bpp `lkqoli (MAC) pbosf`b a^q^ rkfq (MSDU), fq fp

^k MSDU tfqe ^k fkafsfar^i ^aaobpp ^p qeb abpqfk^qflk ^aaobpp (DA). Webk ^mmifba ql ^ MAC molql`li a^q^

rkfq (MPDU), fq fp ^k MPDU tfqe ^k fkafsfar^i ^aaobpp fk qeb Aaaobpp 1 cfbia. Syn: directed, unicast.

infrastructure: Ak fkco^pqor`qrob `ljmofpbp ^ afpqof_rqflk pvpqbj (DS), lkb lo jlob APp, wbol lo lkb

mloq^i, ^ka wbol lo jlob jbpe d^qbp. Iq fp ^ipl qeb ildf`^i il`^qflk lc afpqof_rqflk ^ka fkqbdo^qflk pbosf`b

crk`qflkp lc ^k buqbkaba pbosf`b pbq (ESS).

infrastructure authorization information: Teb fkcloj^qflk qe^q pmb`fcfbp qeb ^``bpp ofdeqp lc qeb rpbo lc ^

klk-^``bpp-mlfkq (klk-AP) pq^qflk (STA). Tefp fkcloj^qflk jfdeq fk`irab qeb oribp clo olrqfkd qeb rpbo

qo^ccf`, ^ pbq lc mbojfppflkp ^_lrq pbosf`bp qe^q ^ rpbo fp ^iiltba ql ^``bpp, nr^ifqv-lc-pbosf`b (QlS)

`lkcfdro^qflk fkcloj^qflk, lo qeb ^``lrkqfkd mlif`v ql _b ^mmifba _v qeb fkco^pqor`qrob.

integration service: Teb pbosf`b qe^q bk^_ibp abifsbov lc jbafrj ^``bpp `lkqoli (MAC) pbosf`b a^q^ rkfqp

(MSDUp) _bqtbbk qeb afpqof_rqflk pvpqbj (DS) ^ka ^ il`^i ^ob^ kbqtloh (LAN) (sf^ ^ mloq^i).

integrity group temporal key (IGTK): A o^kalj s^irb, ^ppfdkba _v qeb _ol^a`^pq/jriqf`^pq plro`b pq^qflk

(STA), tef`e fp rpba ql molqb`q dolrm ^aaobppba jbafrj ^``bpp `lkqoli (MAC) j^k^dbjbkq molql`li a^q^

rkfqp (MMPDUp) colj qe^q plro`b STA.

link margin: R^qfl lc qeb ob`bfsba pfdk^i mltbo ql qeb jfkfjrj obnrfoba _v qeb pq^qflk (STA). Teb STA

jfdeq fk`lomlo^qb o^qb fkcloj^qflk ^ka `e^kkbi `lkafqflkp, fk`irafkd fkqbocbobk`b, fkql fqp `ljmrq^qflk lc

ifkh j^odfk. Teb pmb`fcf` ^idlofqej clo `ljmrqfkd qeb ifkh j^odfk fp fjmibjbkq^qflk abmbkabkq.

link metric: A `ofqboflk rpba ql `e^o^`qbofwb qeb mbocloj^k`b, nr^ifqv, ^ka bifdf_fifqv lc ^ ifkh.

little endian: Teb `lk`bmq qe^q, clo ^ dfsbk jriqf-l`qbq krjbof` obmobpbkq^qflk, qeb ib^pq pfdkfcf`^kq l`qbq e^p

qeb iltbpq ^aaobpp.

liveness: A abjlkpqo^qflk qe^q qeb mbbo fp ^`qr^iiv m^oqf`fm^qfkd fk qefp fkpq^k`b lc `ljjrkf`^qflk.

location subject local: Teb qboj rpba tebk ^ il`^qflk obnrbpq fp clo qeb il`^qflk lc qeb obnrbpqfkd STA, f.b.,

tebk qeb obnrbpqfkd STA ^php, �Webob ^j I?�

location subject remote: Teb qboj rpba tebk ^ il`^qflk obnrbpq fp clo qeb il`^qflk lc qeb obmloqfkd STA,

f.b., tebk qeb obnrbpqfkd STA ^php, �Webob ^ob vlr?�
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location subject third party: Teb qboj rpba tebk qeb il`^qflk obnrbpq fp clo qeb il`^qflk lc ^ pq^qflk (STA)

lqebo qe^k qeb obnrbpqfkd STA lo qeb obnrbpqba STA, (f.b., tebk qeb obnrbpqfkd STA ^php, �Webob fp eb/

peb?�)

master session key (MSK): Kbvfkd j^qbof^i qe^q fp abofsba _bqtbbk qeb Euqbkpf_ib Arqebkqf`^qflk Polql`li

(EAP) mbbo ^ka bumloqba _v qeb EAP jbqela ql qeb Arqebkqf`^qflk Sbosbo (AS).

NOTE�Ik qefp pq^ka^oa, qefp hbv fp ^q ib^pq 64 l`qbqp fk ibkdqe.

medium access control (MAC) frame: Teb rkfq lc a^q^ bu`e^kdba _bqtbbk MAC bkqfqfbp. Syn: medium

access control (MAC) protocol data unit (MPDU).

NOTE�Ik `lkqbuqp fk tef`e qeb MAC fp `ib^oiv qeb pr_gb`q, �co^jb� fp ^k fjmif`fq obcbobk`b ql ^ MAC co^jb.

medium access control (MAC) protocol data unit (MPDU): Teb rkfq lc a^q^ bu`e^kdba _bqtbbk qtl mbbo

MAC bkqfqfbp rpfkd qeb pbosf`bp lc qeb mevpf`^i i^vbo (PHY). Syn: medium access control (MAC) frame.

medium access control (MAC) service data unit (MSDU): Ikcloj^qflk qe^q fp abifsboba ^p ^ rkfq _bqtbbk

MAC pbosf`b ^``bpp mlfkqp (SAPp).

medium access control (MAC) service tuple: Teb `liib`qflk lc ^ MAC pbosf`b a^q^ rkfq (MSDU) ^ilkd

tfqe qeb plro`b ^aaobpp, abpqfk^qflk ^aaobppbp, moflofqv, ^ka pbosf`b `i^pp ^ppl`f^qba tfqe qeb MSDU, tef`e

^ob m^ppba ^p m^o^jbqbop ^`olpp qeb MAC pbosf`b ^``bpp mlfkq (SAP) ^ka ^ob abifsboba ^`olpp qeb

afpqof_rqflk pvpqbj _bqtbbk ^``bpp mlfkqp (APp), jbpe d^qbp, ^ka qeb mloq^i lc ^k buqbkaba pbosf`b pbq

(ESS).

mesh basic service set (MBSS): A _^pf` pbosf`b pbq (BSS) qe^q clojp ^ pbic-`lkq^fkba kbqtloh lc jbpe

pq^qflkp (STAp) qe^q rpb qeb p^jb jbpe molcfib. Ak MBSS `lkq^fkp wbol lo jlob jbpe d^qbp, ^ka `^k _b

clojba colj jbpe STAp qe^q ^ob klq fk afob`q `ljjrkf`^qflk.

mesh facility: Teb pbq lc bke^k`ba crk`qflkp, `e^kkbi ^``bpp oribp, co^jb cloj^qp, jrqr^i ^rqebkqf`^qflk

jbqelap, ^ka j^k^dba l_gb`qp rpba ql molsfab a^q^ qo^kpcbo ^jlkd ^rqlkljlrpiv lmbo^qfkd pq^qflkp (STAp)

qe^q jfdeq klq _b fk afob`q `ljjrkf`^qflk tfqe b^`e lqebo lsbo ^ pfkdib fkpq^k`b lc qeb tfobibpp jbafrj.

Cljjrkf`^qflk _bqtbbk STAp rpfkd qeb jbpe c^`fifqv q^hbp mi^`b rpfkd lkiv qeb tfobibpp jbafrj. Teb

jbpe c^`fifqv qo^kpmloqp ^k MSDU _bqtbbk plro`b ^ka abpqfk^qflk STAp lsbo mlqbkqf^iiv jriqfmib elmp lc

qeb tfobibpp jbafrj tfqelrq qo^kpfqfkd qeb MAC SAP ^q fkqbojbaf^qb STAp.

mesh gate: Akv bkqfqv qe^q e^p ^ jbpe pq^qflk (STA) crk`qflk ^ka ^ afpqof_rqflk pvpqbj ^``bpp crk`qflk

(DSAF) ql molsfab ^``bpp ql ^ pfkdib afpqof_rqflk pvpqbj clo qeb jbpe _^pf` pbosf`b pbq (MBSS).

mesh link: A ifkh colj lkb jbpe pq^qflk (STA) ql ^ kbfde_lo jbpe STA qe^q e^sb ^ jbpe mbbofkd tfqe b^`e

lqebo.

mesh neighborhood: Teb pbq lc ^ii kbfde_lo jbpe pq^qflkp (STAp) lc ^ m^oqf`ri^o jbpe STA.

mesh path: A `lk`^qbk^qba pbq lc jbpe ifkhp colj ^ plro`b jbpe pq^qflk (STA) ql ^ abpqfk^qflk jbpe STA.

mesh path selection: Teb mol`bpp lc pbib`qfkd ^ jbpe m^qe.

mesh peering: A obi^qflkpefm _bqtbbk qtl jbpe pq^qflkp (STAp) qe^q fp obnrfoba clo afob`q `ljjrkf`^qflk

lsbo ^ pfkdib fkpq^k`b lc qeb tfobibpp jbafrj (WM). A jbpe mbbofkd fp bpq^_ifpeba tfqe ^ jbpe mbbofkd

molql`li.
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mesh profile: A pbq lc s^irbp lc m^o^jbqbop qe^q fabkqfcfbp qeb ^qqof_rqbp lc qeb jbpe _^pf` pbosf`b pbq

(MBSS) ^ka qe^q fp rpba fk ^ pfkdib MBSS.

NOTE�Teb jbpe molcfib `lkpfpqp lc qeb fabkqfcfbop qe^q ^ob qeb s^irbp clo qeb m^o^jbqbop: jbpe ID, ^`qfsb m^qe pbib`qflk
molql`li, ^`qfsb m^qe pbib`qflk jbqof`, `lkdbpqflk `lkqoli jlab, pvk`eolkfw^qflk jbqela, ^ka ^rqebkqf`^qflk molql`li.

mesh services: Teb pbq lc pbosf`bp qe^q bk^_ib qeb `ob^qflk ^ka lmbo^qflk lc ^ jbpe _^pf` pbosf`b pbq

(MBSS).

mesh station (STA): A nr^ifqv-lc-pbosf`b (QlS) STA qe^q fjmibjbkqp qeb jbpe c^`fifqv.

message integrity code (MIC): A s^irb dbkbo^qba _v ^ `ovmqldo^mef` crk`qflk. Ic qeb fkmrq a^q^ ^ob

`e^kdba, ^ kbt s^irb `^kklq _b `loob`qiv `ljmrqba tfqelrq hkltibadb lc qeb `ovmqldo^mef` hbv(p) rpba _v

qeb `ovmqldo^mef` crk`qflk.

NOTE�Tefp fp qo^afqflk^iiv `^iiba ^ message authentication code (MAC), _rq qeb ^`olkvj MAC fp ^iob^av obpbosba
clo ^klqebo jb^kfkd fk qefp pq^ka^oa.

mobile station (STA): A qvmb lc STA qe^q rpbp kbqtloh `ljjrkf`^qflkp tefib fk jlqflk.

mobility domain: A pbq lc _^pf` pbosf`b pbqp (BSSp), tfqefk qeb p^jb buqbkaba pbosf`b pbq (ESS), qe^q

prmmloq c^pq BSS qo^kpfqflkp _bqtbbk qebjpbisbp ^ka qe^q ^ob fabkqfcfba _v qeb pbq�p jl_fifqv alj^fk

fabkqfcfbo (MDID).

mobility domain identifier (MDID): Ak fabkqfcfbo qe^q k^jbp ^ jl_fifqv alj^fk.

multi-level precedence and preemption (MLPP): A co^jbtloh rpba tfqe ^ajfppflk `lkqoli clo qeb

qob^qjbkq lc qo^ccf` pqob^jp _^pba lk mob`babk`b, tef`e prmmloqp qeb mobbjmqflk lc ^k ^`qfsb qo^ccf` pqob^j

_v ^ efdebo mob`babk`b qo^ccf` pqob^j tebk obplro`bp ^ob ifjfqba. Pobbjmqflk fp qeb ^`q lc clo`f_iv objlsfkd

^ qo^ccf` pqob^j fk moldobpp fk loabo ql cobb rm obplro`bp clo ^klqebo efdebo mob`babk`b qo^ccf` pqob^j.

multi-user multiple input, multiple output (MU-MIMO): A qb`ekfnrb _v tef`e jriqfmib pq^qflkp

(STAp), b^`e tfqe lkb lo jlob ^kqbkk^p, bfqebo pfjriq^kblrpiv qo^kpjfq ql ^ pfkdib STA lo pfjriq^kblrpiv

ob`bfsb colj ^ pfkdib STA fkabmbkabkq a^q^ pqob^jp lsbo qeb p^jb o^afl cobnrbk`fbp.

NOTE�IEEE Sqa 802.11 prmmloqp lkiv altkifkh (DL) MU-MIMO. See downlink multi-user multiple input,
multiple output (DL-MU-MIMO) (fk 3.2).

multicast: See: group addressed.

multicast address: See: group address.

multicast-group address: A jbafrj ^``bpp `lkqoli (MAC) ^aaobpp ^ppl`f^qba _v efdebo ibsbi `lksbkqflk

tfqe ^ dolrm lc ildf`^iiv obi^qba pq^qflkp (STAp).

multiple basic service set identifier (BSSID) capability: Teb `^m^_fifqv ql ^asboqfpb fkcloj^qflk clo

jriqfmib BSSIDp rpfkd ^ pfkdib Bb^`lk lo Pol_b Rbpmlkpb co^jb fkpqb^a lc rpfkd jriqfmib Bb^`lk lo Pol_b

Rbpmlkpb co^jbp, b^`e `loobpmlkafkd ql ^ pfkdib BSSID, ^ka qeb `^m^_fifqv ql fkaf`^qb _rccboba co^jbp clo

qebpb jriqfmib BSSIDp rpfkd ^ pfkdib qo^ccf` fkaf`^qflk j^m (TIM) bibjbkq fk ^ pfkdib Bb^`lk.

multiple input, multiple output (MIMO): A mevpf`^i i^vbo (PHY) `lkcfdro^qflk fk tef`e _lqe qo^kpjfqqbo

^ka ob`bfsbo rpb jriqfmib ^kqbkk^p.

multiple medium access control (MAC) station management entity (SME) (MM-SME): Cljmlkbkq lc

pq^qflk j^k^dbjbkq qe^q j^k^dbp jriqfmib `llmbo^qfkd pq^qflkp (STAp).
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neighbor access point (AP): Akv AP qe^q fp ^ mlqbkqf^i pbosf`b pbq qo^kpfqflk `^kafa^qb.

neighbor station (STA): A STA fk qeb cliiltfkd obi^qflkpefm: STA A fp ^ kbfde_lo ql STA B fc STA A `^k

_lqe afob`qiv qo^kpjfq ql ^ka ob`bfsb colj STA B lsbo qeb tfobibpp jbafrj.

network access identifier (NAI): Teb rpbo fabkqfqv pr_jfqqba _v qeb Srmmif`^kq arofkd IEEE 802.1X

^rqebkqf`^qflk.

NOTE�Sbb IETF RFC 4282.

network access server (NAS) client: Teb `ifbkq `ljmlkbkq lc ^ NAS qe^q `ljjrkf`^qbp tfqe qeb

Arqebkqf`^qflk Sbosbo (AS).

network allocation vector (NAV): Ak fkaf`^qlo, j^fkq^fkba _v b^`e pq^qflk (STA), lc qfjb mboflap tebk

qo^kpjfppflk lkql qeb tfobibpp jbafrj (WM) fp klq fkfqf^qba _v qeb STA obd^oaibpp lc tebqebo qeb STA�p

`ib^o `e^kkbi ^ppbppjbkq (CCA) crk`qflk pbkpbp qe^q qeb WM fp _rpv.

next-hop mesh station (STA): Teb kbuq mbbo jbpe STA lk qeb jbpe m^qe ql qeb abpqfk^qflk jbpe STA.

non-access-point (non-AP) station (STA): A STA qe^q fp klq `lkq^fkba tfqefk ^k ^``bpp mlfkq (AP).

nonce: A krjbof`^i s^irb, rpba fk `ovmqldo^mef` lmbo^qflkp ^ppl`f^qba tfqe ^ dfsbk `ovmqldo^mef` hbv, qe^q

fp klq ql _b obrpba tfqe qe^q hbv, fk`irafkd lsbo ^ii obfkfqf^ifw^qflkp lc qeb pvpqbj qeolrde ^ii qfjb.

noncontiguous transmission: A qo^kpjfppflk qe^q rpbp klk^ag^`bkq cobnrbk`v pbdjbkqp.

nonoperating channel: A `e^kkbi qe^q fp klq qeb lmbo^qfkd `e^kkbi lc qeb _^pf` pbosf`b pbq (BSS) lc tef`e

qeb pq^qflk (STA) fp ^ jbj_bo.

non-quality-of-service (non-QoS) access point (AP): Ak AP qe^q albp klq prmmloq qeb nr^ifqv-lc-pbosf`b

(QlS) c^`fifqv.

non-quality-of-service (non-QoS) basic service set (BSS): A BSS qe^q albp klq prmmloq qeb nr^ifqv-lc-

pbosf`b (QlS) c^`fifqv.

non-quality-of-service (non-QoS) station (STA): A STA qe^q albp klq prmmloq qeb nr^ifqv-lc-pbosf`b

(QlS) c^`fifqv.

operating channel: Teb lmbo^qfkd `e^kkbi fp qeb `e^kkbi fk tef`e _b^`lkp ^ob qo^kpjfqqba.

NOTE�Ik IEEE Sqa 802.11, qeb pbosfkd ^``bpp mlfkq (AP) lc ^k fkco^pqor`qrob _^pf` pbosf`b pbq (BSS) lo qeb avk^jf`
cobnrbk`v pbib`qflk (DFS) ltkbo lc ^k fkabmbkabkq _^pf` pbosf`b pbq (IBSS) qo^kpjfqp _b^`lkp.

operating channel width: Teb `e^kkbi tfaqe fk tef`e qeb pq^qflk (STA) fp `roobkqiv ^_ib ql ob`bfsb.

overlapping basic service set (OBSS): A _^pf` pbosf`b pbq (BSS) lmbo^qfkd lk qeb p^jb `e^kkbi ^p qeb

pq^qflk�p (STA�p) BSS ^ka tfqefk (bfqebo m^oqiv lo teliiv) fqp _^pf` pbosf`b ^ob^ (BSA).

over-the-air fast basic service set (BSS) transition (FT): Ak FT jbqela fk tef`e qeb pq^qflk (STA)

`ljjrkf`^qbp lsbo ^ tfobibpp jbafrj (WM) ifkh ql qeb q^odbq ^``bpp mlfkq (AP).

over-the-DS (distribution system) fast basic service set (BSS) transition (FT): Ak FT jbqela fk tef`e

qeb pq^qflk (STA) `ljjrkf`^qbp tfqe qeb q^odbq ^``bpp mlfkq (AP) sf^ qeb `roobkq AP.
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pairwise: Rbcboofkd ql, lo ^k ^qqof_rqb lc, qtl bkqfqfbp qe^q ^ob ^ppl`f^qba tfqe b^`e lqebo, b.d., ^k ^``bpp

mlfkq (AP) ^ka ^k ^ppl`f^qba pq^qflk (STA), lo qtl STAp fk ^k fkabmbkabkq _^pf` pbosf`b pbq (IBSS)

kbqtloh. Tefp qboj fp rpba ql obcbo ql ^ qvmb lc bk`ovmqflk hbv efbo^o`ev mboq^fkfkd ql hbvp pe^oba _v lkiv

qtl bkqfqfbp.

pass-phrase: A pb`obq qbuq pqofkd bjmilvba ql `lool_lo^qb qeb rpbo�p fabkqfqv.

password: A pe^oba, pb`obq, ^ka mlqbkqf^iiv ilt-bkqolmv tloa, meo^pb, `lab, lo hbv rpba ^p ^ `obabkqf^i clo

^rqebkqf`^qflk mromlpbp.

NOTE�Teb jbqela lc afpqof_rqflk lc ^ m^pptloa ql qeb rkfqp fk qeb pvpqbj fp lrqpfab qeb p`lmb lc qefp pq^ka^oa.

path metric: Ak ^ddobd^qb jriqf-elm `ofqboflk rpba ql `e^o^`qbofwb qeb mbocloj^k`b, nr^ifqv, ^ka bifdf_fifqv

lc ^ jbpe m^qe.

peer mesh station (STA): A jbpe STA ql tef`e ^ jbpe mbbofkd e^p _bbk bpq^_ifpeba.

peer-to-peer link: A afob`q ifkh tfqefk ^ nr^ifqv-lc-pbosf`b (QlS) _^pf` pbosf`b pbq (BSS), ^ qrkkbiiba

afob`q-ifkh pbqrm (TDLS) ifkh, lo ^ STA-ql-STA `ljjrkf`^qflk fk ^k fkabmbkabkq _^pf` pbosf`b pbq (IBSS).

peer-to-peer traffic specification (PTP TSPEC): Teb nr^ifqv-lc-pbosf`b (QlS) `e^o^`qbofpqf`p lc ^ a^q^

cilt _bqtbbk klk-^``bpp mlfkq (klk-AP) QlS pq^qflkp (STAp).

per-frame encryption key: A rkfnrb bk`ovmqflk hbv `lkpqor`qba clo b^`e jbafrj ^``bpp `lkqoli (MAC)

molql`li a^q^ rkfq (MPDU).

physical layer (PHY) frame: Teb rkfq lc a^q^ bu`e^kdba _bqtbbk PHY bkqfqfbp. Syn: physical layer

(PHY) protocol data unit (PPDU).

NOTE�Ik `lkqbuqp fk tef`e qeb PHY fp `ib^oiv qeb pr_gb`q, �co^jb� fp ^k fjmif`fq obcbobk`b ql ^ PHY co^jb.

physical layer (PHY) protocol data unit (PPDU): Teb rkfq lc a^q^ bu`e^kdba _bqtbbk qtl mbbo PHY

bkqfqfbp ql molsfab qeb PHY a^q^ pbosf`b.

piggyback: Teb lsboil^afkd lc a^q^ tfqe ^k ^`hkltibadjbkq lc ^ mobsflrpiv ob`bfsba co^jb ql qeb pq^qflk

(STA) ql tef`e qeb a^q^ fp afob`qba.

portable station (STA): A qvmb lc pq^qflk (STA) qe^q jfdeq _b jlsba colj il`^qflk ql il`^qflk, _rq qe^q

lkiv rpbp kbqtloh `ljjrkf`^qflkp tefib ^q ^ cfuba il`^qflk.

portal: Teb ildf`^i mlfkq ^q tef`e qeb fkqbdo^qflk pbosf`b fp molsfaba.

NOTE�Flo qeb mromlpbp lc qefp Sq^ka^oa, qebob fp ^q jlpq lkb mloq^i fk ^ dfsbk ESS�p fkco^pqor`qrob. Ik ^k
fjmibjbkq^qflk, ^ pfkdib ildf`^i mloq^i crk`qflk j^v _b molsfaba _v jriqfmib absf`bp qe^q molsfab fkqbdo^qflk pbosf`bp
clo qeb ESS. Hlt pr`e jriqfmib absf`bp `lloafk^qb ql ^mmb^o ^p ^ pfkdib ildf`^i mloq^i fp fjmibjbkq^qflk abmbkabkq.

precursor mesh station (STA): A kbfde_lo mbbo jbpe STA lk qeb jbpe m^qe ql qeb abpqfk^qflk jbpe STA,

qe^q fabkqfcfbp qeb jbpe STA ^p qeb kbuq-elm jbpe STA.

preshared key (PSK): A pq^qf` hbv qe^q fp afpqof_rqba ql qeb rkfqp fk qeb pvpqbj _v pljb lrq-lc-_^ka jb^kp.

primary channel: Teb `ljjlk `e^kkbi lc lmbo^qflk clo ^ii pq^qflkp (STAp) qe^q ^ob jbj_bop lc qeb _^pf`

pbosf`b pbq (BSS).
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prioritized quality of service (QoS): Teb molsfpflkfkd lc pbosf`b fk tef`e qeb jbafrj ^``bpp `lkqoli

(MAC) molql`li a^q^ rkfqp (MPDUp) tfqe efdebo moflofqv ^ob dfsbk ^ mobcbobkqf^i qob^qjbkq lsbo MPDUp

tfqe ^ iltbo moflofqv.

NOTE�Poflofqfwba QlS fp molsfaba qeolrde qeb bke^k`ba afpqof_rqba `e^kkbi ^``bpp (EDCA) jb`e^kfpj.

protection mechanism: Akv mol`barob qe^q ^qqbjmqp ql rma^qb qeb kbqtloh ^iil`^qflk sb`qlo (NAV) lc ^ii

ob`bfsfkd pq^qflkp (STAp) moflo ql qeb qo^kpjfppflk lc ^ co^jb qe^q jfdeq lo jfdeq klq _b abqb`qba ^p s^ifa

kbqtloh ^`qfsfqv _v qeb mevpf`^i i^vbo (PHY) bkqfqfbp ^q qelpb ob`bfsfkd STAp.

protection mechanism frame: Akv co^jb qe^q fp pbkq ^p m^oq lc ^ molqb`qflk jb`e^kfpj mol`barob.

protocol instance: Ak bub`rqflk lc ^ m^oqf`ri^o molql`li qe^q `lkpfpqp lc qeb pq^qb lc qeb `ljjrkf`^qfkd

m^oqfbp ^p tbii ^p qeb jbpp^dbp bu`e^kdba.

proxy mesh gate: A jbpe d^qb ^`qfkd ^p ^k fkqbojbaf^ov clo IEEE 802 pq^qflkp (STAp) lrqpfab qeb jbpe

_^pf` pbosf`b pbq (MBSS).

pseudorandom function (PRF): A crk`qflk qe^q e^pebp s^oflrp fkmrqp ql abofsb ^ mpbralo^kalj s^irb. Ik

loabo ql bkprob ifsbkbpp lc ^ `ljjrkf`^qflk fk tef`e ^ mpbralo^kalj s^irb fp rpba, ^ klk`b fp rpba ^p lkb

lc qeb fkmrqp ql qeb crk`qflk.

public safety answering point (PSAP): A mevpf`^i il`^qflk tebob bjbodbk`v `^iip ^ob ob`bfsba ^ka olrqba

ql qeb ^mmolmof^qb bjbodbk`v pbosf`b afpm^q`e `bkqbo.

NOTE�Sbb NENA 08-002 [B56\.

quadrature binary phase shift keying (QBPSK): A _fk^ov me^pb pefcq hbvfkd jlari^qflk fk tef`e qeb

_fk^ov a^q^ fp j^mmba lkql qeb fj^dfk^ov (Q) ^ufp.

quality-of-service (QoS) access point (AP): Ak AP qe^q prmmloqp qeb QlS c^`fifqv.

NOTE�Ik IEEE Sqa 802.11, qeb crk`qflkp lc ^ QlS AP ^ob ^ prmbopbq lc qeb crk`qflkp lc ^ klk-QlS AP, ^ka qerp ^ QlS
AP fp ^_ib ql crk`qflk ^p ^ klk-QlS AP ql klk-QlS pq^qflkp (STAp).

quality-of-service (QoS) basic service set (BSS): A BSS qe^q molsfabp qeb QlS c^`fifqv. Ak fkco^pqor`qrob

QlS BSS `lkq^fkp ^ QlS ^``bpp mlfkq (AP).

quality-of-service (QoS) facility: Teb pbq lc bke^k`ba crk`qflkp, `e^kkbi ^``bpp oribp, co^jb cloj^qp, co^jb

bu`e^kdb pbnrbk`bp ^ka j^k^dba l_gb`qp rpba ql molsfab m^o^jbqbofwba ^ka moflofqfwba QlS.

quality-of-service (QoS) independent basic service set (IBSS): Ak IBSS fk tef`e lkb lo jlob lc fqp

pq^qflkp (STAp) prmmloq qeb QlS c^`fifqv.

quality-of-service (QoS) station (STA): A STA qe^q fjmibjbkqp qeb QlS c^`fifqv.

NOTE�A QlS STA ^`qp ^p ^ klk-QlS STA tebk ^ppl`f^qba fk ^ klk-QlS _^pf` pbosf`b pbq (BSS).

radio frequency (RF) chain: Teb mevpf`^i bkqfqv qe^q fp ^_ib ql ^`q ^p ^ ob`bfsb `e^fk lo qo^kpjfq `e^fk, lo

_lqe.

reassociation service: Teb pbosf`b qe^q bk^_ibp ^k bpq^_ifpeba ^ppl`f^qflk [_bqtbbk ^``bpp mlfkq (AP) ^ka

pq^qflk (STA)\ ql _b qo^kpcbooba colj lkb AP ql ^klqebo (lo qeb p^jb) AP.

receive chain: Teb mevpf`^i bkqfqv qe^q fjmibjbkqp ^kv kb`bpp^ov pfdk^i mol`bppfkd ql molsfab qeb ob`bfsba

pfdk^i ql qeb afdfq^i _^pb_^ka. Sr`e pfdk^i mol`bppfkd fk`irabp cfiqbofkd, ^jmifcf`^qflk, altk-`lksbopflk,

^ka p^jmifkd.
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receive power: Mb^k mltbo jb^proba ^q qeb ^kqbkk^ `lkkb`qlo.

received channel power indicator (RCPI): Ak fkaf`^qflk lc qeb qlq^i `e^kkbi mltbo (pfdk^i, klfpb, ^ka

fkqbocbobk`b) lc ^ ob`bfsba co^jb jb^proba lk qeb `e^kkbi ^ka ^q qeb ^kqbkk^ `lkkb`qlo rpba ql ob`bfsb qeb

co^jb.

received power indicator (RPI): A nr^kqfwba jb^prob lc qeb ob`bfsba mltbo ibsbi ^p pbbk ^q qeb ^kqbkk^

`lkkb`qlo.

registered location: Teb dblil`^qflk lc ^ pq^qflk (STA) obdfpqboba fk ^``loa^k`b tfqe qeb obnrfobjbkqp clo

qeb obdri^qlov alj^fk.

registered location query protocol (RLQP): Teb nrbov molql`li clo obdfpqboba il`^qflk fkcloj^qflk qe^q fp

ob`bfsba ^ka qo^kpmloqba _v dbkbof` ^asboqfpbjbkq pbosf`b (GAS) Pr_if` A`qflk co^jbp.

registered location secure server (RLSS): Ak bkqfqv qe^q ^``bppbp ^ka j^k^dbp ^ a^q^_^pb qe^q lod^kfwbp

pqlo^db lc fkcloj^qflk _v dbldo^mef` il`^qflk ^ka pb`robiv eliap qeb il`^qflk ^ka pljb lmbo^qfkd

m^o^jbqbop lc lkb lo jlob _^pf` pbosf`b pbqp (BSSp).

registered station (STA): A STA clo tef`e fkcloj^qflk kbbap ql _b pr_jfqqba ql ^k ^mmolmof^qb obdri^qlov

lo `lloafk^qflk ^rqelofqv _bclob fq fp ^iiltba ql qo^kpjfq.

remote request broker (RRB): Teb `ljmlkbkq lc qeb pq^qflk j^k^dbjbkq bkqfqv (SME) lc ^k ^``bpp mlfkq

(AP) qe^q prmmloqp c^pq _^pf` pbosf`b pbq (BSS) qo^kpfqflkp lsbo qeb afpqof_rqflk pvpqbj (DS).

roaming consortium: A dolrm lc pr_p`ofmqflk pbosf`b molsfabop (SSPp) e^sfkd fkqbo-SSP ol^jfkd

^dobbjbkqp.

service set transition: A pq^qflk (STA) jlsbjbkq colj lkb _^pf` pbosf`b pbq (BSS) ql ^klqebo BSS, f.b.,

bfqebo ^ BSS qo^kpfqflk lo ^k buqbkaba pbosf`b pbq (ESS) qo^kpfqflk.

serving access point (AP): Teb AP ql tef`e qeb pq^qflk (STA) fp ^ppl`f^qba.

single-user (SU) physical layer (PHY) protocol data unit (PPDU): A PPDU tfqe ^ cloj^q qe^q fp `^m^_ib

lc `^oovfkd lkiv ^ pfkdib PHY pbosf`b a^q^ rkfq (PSDU), lo kl PSDU.

sounding: Teb rpb lc mob^j_ib qo^fkfkd cfbiap ql jb^prob qeb `e^kkbi clo mromlpbp lqebo qe^k abjlari^qflk

lc qeb D^q^ mloqflk lc qeb mevpf`^i i^vbo (PHY) molql`li a^q^ rkfq (PPDU) `lkq^fkfkd qeb qo^fkfkd cfbiap.

NOTE�Tebpb rpbp fk`irab `^i`ri^qflk lc qo^kpjfq pqbbofkd, `^i`ri^qflk lc ob`ljjbkaba jlari^qflk ^ka `lafkd
p`ebjb (MCS), ^ka `^i`ri^qflk lc `^if_o^qflk m^o^jbqbop.

source mesh station (STA): A jbpe STA colj tef`e ^ jbafrj ^``bpp `lkqoli (MAC) pbosf`b a^q^ rkfq

(MSDU) bkqbop qeb jbpe _^pf` pbosf`b pbq (MBSS). A plro`b jbpe STA fp bfqebo ^ jbpe STA qe^q fp qeb

plro`b lc ^k MSDU lo ^ moluv jbpe d^qb qe^q ob`bfsbp ^k MSDU colj ^ STA lrqpfab lc qeb MBSS ^ka

clot^oap qeb MSDU lk ^ jbpe m^qe.

space-time streams: Sqob^jp lc jlari^qflk pvj_lip `ob^qba _v ^mmivfkd ^ `lj_fk^qflk lc pm^qf^i ^ka

qbjmlo^i mol`bppfkd ql lkb lo jlob pm^qf^i pqob^jp lc jlari^qflk pvj_lip.

spatial multiplexing (SM): A qo^kpjfppflk qb`ekfnrb fk tef`e a^q^ pqob^jp ^ob qo^kpjfqqba lk jriqfmib

pm^qf^i `e^kkbip qe^q ^ob molsfaba qeolrde qeb rpb lc jriqfmib ^kqbkk^p ^q qeb qo^kpjfqqbo ^ka qeb ob`bfsbo.
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spatial stream: Okb lc pbsbo^i pqob^jp lc _fqp lo jlari^qflk pvj_lip qe^q jfdeq _b qo^kpjfqqba lsbo

jriqfmib pm^qf^i afjbkpflkp qe^q ^ob `ob^qba _v qeb rpb lc jriqfmib ^kqbkk^p ^q _lqe bkap lc ^

`ljjrkf`^qflkp ifkh.

station (STA): A ildf`^i bkqfqv qe^q fp ^ pfkdiv ^aaobpp^_ib fkpq^k`b lc ^ jbafrj ^``bpp `lkqoli (MAC) ^ka

mevpf`^i i^vbo (PHY) fkqboc^`b ql qeb tfobibpp jbafrj (WM).

NOTE�Flo IEEE 802.11 mromlpbp, ^ pq^qflk fp ^kv MAC/PHY bkqfqv molsfafkd qeb IEEE 802.11 MAC pbosf`bp. Tefp
afccbop colj qeb IEEE 802 abcfkfqflk lc �pq^qflk,� tef`e fk`irabp _ofadbp (lo �bka pq^qflkp�) qe^q ^ob bkamlfkqp lc ifkh
i^vbo a^q^ qo^ccf`.

station service (SS): Teb pbq lc pbosf`bp qe^q prmmloq qo^kpmloq lc jbafrj ^``bpp `lkqoli (MAC) pbosf`b

a^q^ rkfqp (MSDUp) _bqtbbk pq^qflkp (STAp) tfqefk ^ _^pf` pbosf`b pbq (BSS).

subscription service provider (SSP): Ak lod^kfw^qflk (lmbo^qlo) lccbofkd `lkkb`qflk ql kbqtloh pbosf`bp,

mboe^mp clo ^ cbb.

subscription service provider network (SSPN): Teb kbqtloh `lkqoliiba _v ^ pr_p`ofmqflk pbosf`b molsfabo

(SSP). Teb kbqtloh j^fkq^fkp rpbo pr_p`ofmqflk fkcloj^qflk.

Supplicant: Ak bkqfqv ^q lkb bka lc ^ mlfkq-ql-mlfkq LAN pbdjbkq qe^q fp _bfkd ^rqebkqf`^qba _v ^k

Arqebkqf`^qlo ^qq^`eba ql qeb lqebo bka lc qe^q ifkh. (IEEE Sqa 802.1X-2010)

Supplicant address (SPA): Teb jbafrj ^``bpp `lkqoli (MAC) ^aaobpp lc qeb IEEE 802.1X Srmmif`^kq.

television white spaces (TVWS): Teb lmmloqrkfpqf` rpb lc ^iil`^qba _rq klq ^ppfdkba pmb`qorj�pmb`qorj

^iil`^qba clo _ol^a`^pq qbibsfpflk, _rq tfqe kl ^ppfdkjbkq ^q ^ m^oqf`ri^o il`^qflk.

time unit (TU): A jb^probjbkq lc qfjb bnr^i ql 1024 �p.

traffic category (TC): A i^_bi clo jbafrj ^``bpp `lkqoli (MAC) pbosf`b a^q^ rkfqp (MSDUp) qe^q e^sb ^

afpqfk`q rpbo moflofqv (UP), ^p sfbtba _v efdebo i^vbo bkqfqfbp, obi^qfsb ql lqebo MSDUp molsfaba clo abifsbov

lsbo qeb p^jb ifkh. To^ccf` `^qbdlofbp ^ob jb^kfkdcri lkiv ql MAC bkqfqfbp qe^q prmmloq nr^ifqv lc pbosf`b

(QlS) tfqefk qeb MAC a^q^ pbosf`b. Tebpb MAC bkqfqfbp abqbojfkb qeb UP clo MSDUp _bilkdfkd ql ^

m^oqf`ri^o qo^ccf` `^qbdlov rpfkd qeb moflofqv s^irb molsfaba tfqe qelpb MSDUp ^q qeb MAC pbosf`b ^``bpp

mlfkq (MAC SAP).

traffic classification (TCLAS): Teb pmb`fcf`^qflk lc `boq^fk m^o^jbqbo s^irbp ql fabkqfcv ^ molql`li a^q^

rkfq (PDU) lo ^ jbafrj ^``bpp `lkqoli (MAC) pbosf`b a^q^ rkfq (MSDU). Teb `i^ppfcf`^qflk mol`bpp fp

mboclojba ^_lsb qeb MAC pbosf`b ^``bpp mlfkq (MAC SAP), tfqefk qeb MLME, lo tfqefk qeb MAC, _^pba

lk qeb qvmb lc `i^ppfcf`^qflk.

traffic filter: A pbq lc qo^ccf` pmb`fcf`^qflkp abcfkba _v qeb rpb lc qo^ccf` `i^ppfcf`^qflk (TCLAS) bibjbkqp

qe^q ^ob rqfifwba _v qeb qo^ccf` cfiqbofkd pbosf`b (TFS) ql fabkqfcv pmb`fcf` ^iiltba co^jbp.

traffic filtering service (TFS): A pbosf`b molsfaba _v ^k ^``bpp mlfkq (AP) ql ^ klk-AP pq^qflk (STA) ql

obar`b qeb krj_bo lc co^jbp pbkq ql qeb klk-AP STA _v klq clot^oafkd fkafsfar^iiv ^aaobppba co^jbp

^aaobppba ql qeb klk-AP STA qe^q al klq j^q`e qo^ccf` cfiqbop pmb`fcfba _v qeb klk-AP STA.

traffic identifier (TID): Akv lc qeb fabkqfcfbop rp^_ib _v efdebo i^vbo bkqfqfbp ql afpqfkdrfpe jbafrj ^``bpp

`lkqoli (MAC) pbosf`b a^q^ rkfqp (MSDUp) ql MAC bkqfqfbp qe^q prmmloq nr^ifqv lc pbosf`b (QlS) tfqefk qeb

MAC a^q^ pbosf`b.

NOTE�Tebob ^ob 16 mlppf_ib TID s^irbp; bfdeq fabkqfcv qo^ccf` `^qbdlofbp (TCp), ^ka qeb lqebo bfdeq fabkqfcv
m^o^jbqbofwba qo^ccf` pqob^jp (TSp). Teb TID fp ^ppfdkba ql ^k MSDU fk qeb i^vbop ^_lsb qeb MAC.
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traffic specification (TSPEC): Teb nr^ifqv-lc-pbosf`b (QlS) `e^o^`qbofpqf`p lc ^ a^q^ cilt ql ^ka colj ^

QlS pq^qflk (STA).

traffic stream (TS): A pbq lc jbafrj ^``bpp `lkqoli (MAC) pbosf`b a^q^ rkfqp (MSDUp) ql _b abifsboba

pr_gb`q ql qeb nr^ifqv-lc-pbosf`b (QlS) m^o^jbqbo s^irbp molsfaba ql qeb MAC fk ^ m^oqf`ri^o qo^ccf`

pmb`fcf`^qflk (TSPEC). TSp ^ob jb^kfkdcri lkiv ql MAC bkqfqfbp qe^q prmmloq QlS tfqefk qeb MAC a^q^

pbosf`b. Tebpb MAC bkqfqfbp abqbojfkb qeb TSPEC ^mmif`^_ib clo abifsbov lc MSDUp _bilkdfkd ql ^

m^oqf`ri^o TS rpfkd qeb moflofqv m^o^jbqbo molsfaba tfqe qelpb MSDUp ^q qeb MAC pbosf`b ^``bpp mlfkq

(MAC SAP).

transmission opportunity (TXOP): Ak fkqbos^i lc qfjb arofkd tef`e ^ m^oqf`ri^o nr^ifqv-lc-pbosf`b (QlS)

pq^qflk (STA) e^p qeb ofdeq ql fkfqf^qb co^jb bu`e^kdb pbnrbk`bp lkql qeb tfobibpp jbafrj (WM).

NOTE�A TXOP fp abcfkba _v ^ pq^oqfkd qfjb ^ka ^ j^ufjrj aro^qflk.

transmit chain: Teb mevpf`^i bkqfqv qe^q fjmibjbkqp ^kv kb`bpp^ov pfdk^i mol`bppfkd ql dbkbo^qb qeb

qo^kpjfq pfdk^i colj qeb afdfq^i _^pb_^ka. Sr`e pfdk^i mol`bppfkd fk`irabp afdfq^i ql ^k^ild `lksbopflk,

cfiqbofkd, ^jmifcf`^qflk ^ka rm-`lksbopflk.

type/length/value (TLV): A cloj^q qe^q `lkpfpqp lc ^ qvmb, ^ ibkdqe, ^ka ^ s^irb.

unauthorized disclosure: Teb mol`bpp lc j^hfkd fkcloj^qflk ^s^fi^_ib ql rk^rqelofwba fkafsfar^ip,

bkqfqfbp, lo mol`bppbp.

unauthorized resource use: Teb rpb lc ^ obplro`b klq `lkpfpqbkq tfqe qeb abcfkba pb`rofqv mlif`v.

unicast: See: individually addressed.

unicast address: See: individual address.

uniform spreading: A obdri^qlov obnrfobjbkq clo ^ `e^kkbi pbib`qflk jb`e^kfpj qe^q molsfabp rkfcloj

rp^db ^`olpp ^ jfkfjrj pbq lc `e^kkbip fk qeb obdri^qlov alj^fk.

unreachable destination: A abpqfk^qflk jbpe pq^qflk (STA) clo tef`e qeb ifkh ql qeb kbuq elm lc qeb jbpe

m^qe ql qefp abpqfk^qflk jbpe STA fp kl ilkdbo rp^_ib.

user priority (UP): A s^irb ^ppl`f^qba tfqe ^k jbafrj ^``bpp `lkqoli (MAC) pbosf`b a^q^ rkfq (MSDU)

qe^q fkaf`^qbp elt qeb MSDU fp ql _b e^kaiba. Teb UP fp ^ppfdkba ql ^k MSDU fk qeb i^vbop ^_lsb qeb

MAC.

validated AP: Ak AP qe^q e^p bfqebo _bbk bumif`fqiv `lkcfdroba ^p ^ kbfde_lo lo ib^okba qeolrde ^

jb`e^kfpj pr`e ^p qeb Bb^`lk obmloq.

wildcard BSSID: A BSSID s^irb rpba ql obmobpbkq ^ii BSSIDp.

NOTE�Ik IEEE Sqa 802.11, qefp fp obmobpbkqba _v ^ii _fk^ov 1p.

wildcard SSID: A SSID s^irb rpba ql obmobpbkq ^ii SSIDp.

NOTE�Ik IEEE Sqa 802.11, qefp fp obmobpbkqba _v qeb s^irb �krii�.

wireless medium (WM): Teb jbafrj rpba ql fjmibjbkq qeb qo^kpcbo lc molql`li a^q^ rkfqp (PDUp)

_bqtbbk mbbo mevpf`^i i^vbo (PHY) bkqfqfbp lc ^ tfobibpp il`^i ^ob^ kbqtloh (LAN).
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To^kpjfq _b^jclojfkd ^k^ka DL-MU-MIMO obnbnrfob hkltibadb lc qeqeb `e`e^kkbi pq^qb ql `ljmrqb ^ pqbbofkd

j^qofu qe^q fp ^mmifba ql qeqeb qo^kpjfqqba pfpfdk^i ql lmqfjfwb obob`b`bmqflk ^q lkb lo jlob ob`bfsbop. Teb STA

qoqo^kpjfqqfqfkd rpfkfkd qeb pqbbofkd j^qofofu fp `^iiiiba qeqeb VHT beamformer, ^ka ^ STA clclo tetef`e ob`bmqflklk fpfp

lmlmqfjfwba fp `^iiba ^ VHT beamformeeee. Ak bumif`fq cbcbba_^`h jb`e^kfpj fp rpba tebob qeb VHT _b^jclojbbbb

afafob`qiv jb^probp qeb `e^e^kkkkbi colj qebeb qo^fkfkfkd pvj_lilip qo^kpkpjfqqqqbaba _v qeb VHVHT _b^jclojbo ̂ kaka pbkbkap _^`h ̂

qoqo^kpkpclojbjba bpqfjfj^qb lclc qebeb `e^kkbkbi pq^qb ql qeqeb VHT _b_b^jclolojbo. Teb VHT _b^jclojbo qebk rprpbp qefp

bpqfj^q^qb, mboboe^mp `lj_fkfkfkd bpqfj^qbp colj jriqfqfmib VHT _b^jclojbbp, ql abofsb qeb pqbbofkd j^qofu.

IcIc alq11VHTSUBb^jclojboOmqflkIjmibjbkqba fp qoqorb, ^ STA pepe^ii pbqbq qeb SU Bb^jclojbo C^m^_ib cfbibia fk

qeqeb VHT C^m^_fififqfqfbp bibjbkq qlql 1. Ic alq1q11VHTSUBb^jcjclojbbOmqflkIjmibjbkqba fp qorb, ^ STA pe^ii pbq

qeqeb SU Bb^jclojbb C^m^_ib cfbfbiaia fkfk qeb VHT C^m^m^_fififqfbfbp bibjbkq ql 1.

IcIc alq11VHTMUBb^jclojboOmqflkIjmibjbkqba fp qorb, ^ STATA pe^ii pbqbq qeb MU Bb^b^jclojbo C^m^_ib cfbia

fkfk qeqeb VHT C^m^_fifqfqfbp bibjbkq ql 1. Ic alq11VHTMUBb^jclojbbOmqfqflkIjmibjbkqbaba fp qorb, ^ STA pe^ii

pbq qeb MU Bb^jclojbb C^m^_ib cfbia fk qeb VHT C^m^_fifqfbp bibjbkq ql 1.1.

IcIc alq11VHTMUBb^jclojboOmqflkIjmibjbkqba fp qorb, ^ STA pe^ii pbqbq

alalq1111VHTSUBb^jclolojboOmqmqflklkIjmimibjbkqba ql qorbrb. Ic alalq1111VHTMUBb^jclojbbOmqmqflklkIjmimibjbkqba fp

qoqorb, ^ STA pe^ii pbq alq1q11VHTSUBb^jcjclojbbOmqmqflklkIjmimibjbkqkqba qlql qorb.

A STA fp ^ VHT SU-lkiv _b^jclojbo fc fq pbqp qeb SU Bb^b^jclojbo C^C^m^_^_ib cfbia ql 1 _rq pbqp qeb MU

Bb^jclojbo C^m^m^_^_ib cfbia ql 0 fk qo^kpjfqqba VHT C^m^_fifqfqfbp bibibjbkqp. A STA fp ^k SU-lkiviv _b^jclojbb fcfc

fq pbqp qeb SU Bb^b^jclojbb C^m^_ib cfbibia ql 1 _rq pbpbqp qeb MUMU Bb^jclojbb C^m^_ib cfbia qlql 0 fk qo^kpjfqqbaba

VHT C^m^_fifqfbp bibjbkqp.

IcIc alqlq11VHTSUBb^jclojboOmqfqflkIjmibjbkqbaba fp c^ipb, ^ STA pe^ii klq ^`q fk qeb olib lc ^ VHT

_b^jclojbo. Ic alq11VHTSUSUBb^jclojbbOmqflkIjmibjbkqba fp c^ipb, ^ STA pe^ii klq ^`q fk qeb olib lc ^

VHT _b^jclojbb.

,+,+)./)0)- Jh_Xf Ybe N@L fbfbhaW\aZ cebgbVb_ fXdXdhXaVXf

A VHT _b^jclojbo pe^ii fkfqf^qb ^ plrkafkd cbba_^`h pbnrbk`b _v_v qo^kpjfqqfkd ^ VHT NDP Akklrk`bjbkq

coco^jb cliiltba _v ^ VHT NDP ^cqcqbo ^ SIFS.S. TeTeb VHT _b^jclclojbo pe^ii fkfk`i`irab fk qeb VHT NDNDP

Akklrk`bjbkq co^jb lkb STA Ikcl cfbia clo b^`e VHT _b^jclojbb qe^q fp bumumb`qba ql mobm^ob VHTHT

Cljmobppba Bb^jclojfkd cbba_^`h`h ^ka pe^ii fabkqfcv qeb VHVHT _b^jclojbb _v_v fkfk`irafkdkd qeb VHTHT

_b^jclojbb�p AID fk qeb AIAID pr_cfbfbia lc qeb STA Ikcl cfbiaia. Teb VHT NDP Akklrk`bjbkq co^jb pe^ii

fkfk`irab ^q ib^pq lkb STA Ikcl cfbia.

NOTE�A STA qe^q qo^kpjfqp ^ VHT NDP Akklrk`bjbkq co^jb ql ^ DLS lo TDLS mbbo STA l_q^fkp qeb AID clo qeb
mbbo STA colj qeb DLS Sbqrm Rbnrbpq, DLS Sbqrm Rbpmlkpb, TDLS Sbqrm Rbnrbpq, lo TDLS Sbqrm Rbpmlkpb co^jb.

A VHTHT _b^jclojbo pe^ii klq qo^kpjfq bfqebo ^ VHT NDNDP AkAkklrk`bjbkqkq+HTC co^jb lo ^ Bb^jclojfkd

Rbmloqoq Plii+HTC co^jb qe^q `lkq^fkp ̂ k HT s^of^kq HT Clkqoli cfcfbia.

A VHT NDP pe^ii _b qo^kpjfqqba lkiviv cliiltfkd ^ SIFS ̂ cqbo ̂  VHVHT NDP Akklrk`bjbkq co^jb. A VHT NDPDP

AkAkklrk`bjbkq co^jb pe^ii _b cliiltba _v ^ VHT NDP ^cqbo SIFS.

A VHVHT _b^jclojbo qe^q e^p klq ob`bfsba ^ VHVHT C^m^_fifqfbp bibjbkqkq colj ^ STA lolo tebob qeb i^pq VHT

C^m^_fifqfbp bibjbkq ob`bfsba colj ^ STSTA e^p qeb SU Bb^b^jclojbb C^m^_^_ib cfcfbibia pbq ql 0 pe^e^iiii klqlq qo^kpjfq

bfqebo lc qeb cliiltfkd:
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� A VHT NDP Akklrk`bjbkq co^jb ^aaobppba ql qeb STA lo qe^q fk`irabp qeb STA�p AID fk lkb lc

qeb STA Ikcl cfbiap

� A Bb^jclojfkd Rbmloq Plii co^jb ^aaobppba ql qeb STA

A VHT _b^jclojbo qe^q qo^kpjfqp ^ VHT NDP Akklrk`bjbkq co^jb ql ^ VHT SU-lkiv _b^jclojbb pe^ii

fk`irab lkiv lkb STA Ikcl cfbia fk qeb VHT NDP Akklrk`bjbkq co^jb ^ka pbq qeb Fbba_^`h Tvmb pr_cfbia lc

qeb STA Ikcl cfbia ql SU.

Ic qeb VHT NDP Akklrk`bjbkq co^jb fk`irabp jlob qe^k lkb STA Ikcl cfbia, qeb RA lc qeb VHT NDP

Akklrk`bjbkq co^jb pe^ii _b pbq ql qeb _ol^a`^pq ^aaobpp. Ic qeb VHT NDP Akklrk`bjbkq co^jb fk`irabp ^

pfkdib STA Ikcl cfbia, qeb RA lc qeb VHT NDP Akklrk`bjbkq co^jb pe^ii _b pbq ql qeb MAC ^aaobpp lc qeb

VHT _b^jclojbb.

A VHT NDP Akklrk`bjbkq co^jb pe^ii klq fk`irab qtl lo jlob STA Ikcl cfbiap tfqe p^jb s^irb fk qeb AID

pr_cfbia.

A VHT _b^jclojbo qe^q qo^kpjfqp ^ VHT NDP Akklrk`bjbkq co^jb ql ^ VHT _b^jclojbb qe^q fp ^k AP,

jbpe STA lo STA qe^q fp ^ jbj_bo lc ^k IBSS, pe^ii fk`irab ^ pfkdib STA Ikcl cfbia fk qeb VHT NDP

Akklrk`bjbkq co^jb ^ka pe^ii pbq qeb AID cfbia fk qeb STA Ikcl cfbia ql 0.

A VHT NDP Akklrk`bjbkq co^jb tfqe jlob qe^k lkb STA Ikcl cfbia pe^ii klq `^oov ^ VHT s^of^kq HT

Clkqoli cfbia, rkibpp ^ii lc qeb STAp ifpqba fk qeb AID cfbia lc qeb STA Ikcl cfbiap e^sb pbq +HTC-VHT

C^m^_ib ql 1 fk qeb VHT C^m^_fifqfbp Ikcloj^qflk cfbia.

A VHT _b^jclojbo qe^q qo^kpjfqp ^ VHT NDP Akklrk`bjbkq co^jb tfqe jlob qe^k lkb STA Ikcl cfbia

pelria qo^kpjfq ^kv Bb^jclojfkd Rbmloq Plii co^jbp rpba ql obqofbsb VHT Cljmobppba Bb^jclojfkd

cbba_^`h colj qeb fkqbkaba VHT _b^jclojbbp fk qeb p^jb TXOP. Ic qeb aro^qflk lc qeb TXOP qe^q `lkq^fkba

qeb VHT NDP Akklrk`bjbkq co^jb e^p fkprccf`fbkq aro^qflk ql ^``ljjla^qb qeb qo^kpjfppflk lc ^ii lc qeb

cbba_^`h obmloqp, qeb VHT _b^jclojbo j^v mlii clo qeb obj^fkfkd VHT Cljmobppba Bb^jclojfkd cbba_^`h

fk pr_pbnrbkq TXOPp.

A VHT _b^jclojbo j^v rpb qeb cliiltfkd tlopq-`^pb m^o^jbqbop ql bpqfj^qb qeb aro^qflk lc qeb bumb`qba

co^jb(p) qe^q `lkq^fk(p) qeb cbba_^`h obpmlkpb(p): iltbpq o^qb fk _^pf` VHT-MCS pbq, kl dolrmfkd.

NOTE�Teb qo^kpjfppflk lc qeb VHT NDP Akklrk`bjbkq, VHT NDP, VHT Cljmobppba Bb^jclojfkd, ^ka
Bb^jclojfkd Rbmloq Plii co^jbp fp pr_gb`q ql qeb oribp fk 10.22.2.7.

A VHT _b^jclojbo qe^q pbqp qeb Fbba_^`h Tvmb pr_cfbia lc ^ STA Ikcl cfbia ql MU pe^ii pbq qeb N` Ikabu

pr_cfbia lc qeb p^jb STA Ikcl cfbia ql ^ s^irb ibpp qe^k lo bnr^i ql qeb jfkfjrj lc _lqe lc qeb cliiltfkd:

� Teb j^ufjrj krj_bo lc prmmloqba pm^qf^i pqob^jp clo ob`bfsb lmbo^qflk ^``loafkd ql qeb

`lj_fk^qflk lc qeb `loobpmlkafkd VHT _b^jclojbb�p Ru VHT-MCS M^m pr_cfbia fk qeb

Srmmloqba VHT-MCS ^ka NSS Sbq cfbia ^ka VHT C^m^_fifqfbp Ikcloj^qflk cfbia

� Teb j^ufjrj krj_bo lc prmmloqba pm^qf^i pqob^jp ^``loafkd ql qeb Ru NSS pr_cfbia s^irb ^ka,

tebk qeb s^irb lc qeb VHT Euqbkaba NSS BW C^m^_ib pr_cfbia ob`bfsba colj qeb VHT

_b^jclojbb fp 1 ^ka alq11EuqbkabaNSSSrmmloqba fp bnr^i ql qorb, qeb 160/80+80 BW pr_cfbia

s^irb fk qeb Ombo^qfkd Mlab cfbia lc qeb jlpq ob`bkqiv ob`bfsba Ombo^qfkd Mlab Nlqfcf`^qflk co^jb

lo Ombo^qfkd Mlab Nlqfcf`^qflk bibjbkq tfqe qeb Ru NSS Tvmb pr_cfbia bnr^i ql 0 colj qeb

`loobpmlkafkd VHT _b^jclojbb, ^p `ljmrqba ^``loafkd ql 10.7.12.1

A klk-AP VHT _b^jclojbb qe^q ob`bfsbp ^ VHT NDP Akklrk`bjbkq co^jb colj ^ VHT _b^jclojbo tfqe

tef`e fq fp ^ppl`f^qba lo e^p ^k bpq^_ifpeba DLS lo TDLS pbppflk ^ka qe^q `lkq^fkp qeb VHT _b^jclojbb�p

AID fk qeb AID pr_cfbia lc qeb cfopq (lo lkiv) STA Ikcl cfbia ^ka ^ipl ob`bfsbp ^ VHT NDP ^ SIFS ^cqbo qeb

VHT NDP Akklrk`bjbkq co^jb pe^ii qo^kpjfq qeb PPDU `lkq^fkfkd fqp VHT Cljmobppba Bb^jclojfkd
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cbba_^`h ^ SIFS ^cqbo qeb VHT NDP. A VHT _b_b^jclojbb qe^q fp ^k APAP, jbpe STA,A, lo STA qe^q fp ^ jbj_bo

lclc ^k IBSS, qe^e^q ob`bfsbsbp ^ VHVHT NDPDP Akkkklrkrk`bjbkqkq co^jb tfqe qeb RA j^q`efkd fqp MAC ^aaobpp ^ka qeb

AIAID pr_r_cfbia lc qeb lkiv STA Ikcl cfbia pbq ql 0, ^ka qe^e^q ^ipl ob`bfsbp ̂ VHT NDP ^ SIFS ^cqbo qeb VHT NDP

AkAkklrk`bjbkq co^jb pe^ii qo^kpjfq qeb PPDU ̀ lkq^fkfkd fqp VHTHT Cljmobppba Bb^jclojfkd cbba_^`h ̂ SIFS

^cqbo qeb VHVHT NDP. TeTeb TXVECTOROR m^o^jbqbobo CH]BANDWIDTH lc qeqeb PPDU `lkq^fkfkd qeb VHTHT

Cljmobppba BbBb^jclojfkd cbba_^`h pe^ii _b pbq ql fkaf`^qb ^ _^katftfaqe klq tfafabobo qe^k qeqe^q fkaf`^qba fkfk qeb

RXRXVEVECTCTOR m^o^jbqbo CHCH]BABANDNDWIDTH lc qeb ob`bfsba VHTHT NDPDP co^jb. A STA fdklobp ob`bfsba VHT

NDNDP Akklklrkrk`b`bjbkbkq, VHT NDP, ^k^ka Bb^jclclojojfkfkd RbRbmlmloq Plilii co^jbp fc

alalq1111VHTSUBb^jclolojbbOmqflkIkIjmibjbkqba fp c^ipb.

A VHTHT _b^jclojbb pe^ii fkaf`^qb qeb j^ufjrj krj_bo lc pm^`b-qfjb pqob^jp fq `^k ob`bfsb fk ^ VHT NDPDP

fkfk qeb Bb^jclojbb STS C^m^_fifqfqv pr_cfbia lc qeb VHT C^m^_fifqfbp Ikcloj^qflk cfbia lc qeb VHT

C^m^_fifqfbp bibjbkq. Ic qeb _b^jclojbb fp ^ klk-AP STA, qefefp pe^ii _b ibpp qe^k lo bnr^i ql qeb j^ufjrj qlqlq^i^i

krj_bo lc pm^`b-qfjb pqob^jp qe^q qeb STA `^k ob`bfsb fk ^ VHT MU PPDU.

AkAk bu^jmib lc qeb VHVHT plrkafkd molql`li tfqe ^ pfkdib VHTHT _b^jclojbb fp peltk fk Ffdrob 10-52.

A klk-AP VHT _b^jclojbb qe^q obob`bfsbp ^ VHVHT NDNDP Akklklrkrk`b`bjbkq co^j^jb colj ^ VHT _b^j^jclojbo tfqe

tef`e fq fp ^ppl`f^qba lo e^p ^k^k bpq^_ifpeba DLS lo TDLS pbppflk ^ka qe^q `lkq^fkp qeb VHT _b^jclojbb�p

AIAID fk qeb AID pr_cfbia lc ^ STA Ikcl cfbia qe^q fp klq qeb cfopq STA Ikcl cfcfbibia pepe^i^ii qo^kpjfq fqp VHTHT

Cljmobppba Bb^jclojfkd cbba_^`h ^ SIFS ^cqbo ob`bfsfkd ^ Bb^jclojojfkd Rbmloqoq Plii tftfqe RA j^q`efkd fqpqp

MAC ^aaobpp ^ka ̂  klk_^katfaqe pfdfdk^ifkd TA l_q^fkba colj qeb TA cfbia j^q`efkdkd qeb MAC ̂ aaobpp lc qebeb

VHVHT _b_b^jclolojbo. Ic qeb RXVEVECTOR m^m^o^jbqbo CH]H]BANDWDWIDTDTH]I]IN]NONON]N]HT lc qeb ob`bfsba

Bb^jclojfkd Rbmloqoq Plilii co^jb fp s^ifa, qeb TXVECTOR m^o^jbqbobo CHCH]BANDWIDTH lclc qeb PPDU

`lkq^fkfkdkd qeqeb VHT Cljljmobppba Bb^jclojfkd cbba_^`h pe^ii _b pbpbq ql fkaf`^qb ^ _^katfaqe klq tfabo qe^k

qeqe^q fkfkaf`f`^qbqba _v qeqeb RXVECTOR m^o^jbqbo CH]BANDWIDTH]IN]NON]HT lc qeb Bb^jclojfkd Rbmloq

PlPlii co^jb; lqebotfpb, qeb TXVECTOR m^o^jbqbo CH]BANDWIDTH lc qeb PPDU `l`lkqkq^f^fkfkfkd VHT

Cljmobppba Bb^jclojfkd cbba_^`h pe^ii _b pbq qlql fkaf`^qb ^ _^katfaqeqe klq tfabo qe^k qeqe^q fkfkaf`^qba _v qeb

RXVECTOR m^o^jbqbo CH]BANDWIDTH lclc qebeb Bb^jclolojfkdkd Rbmlmloq Pliiii co^jb.

AkAk bu^jmib lc qeb VHVHT plrkafkd molqlql`li tfqe jlob qe^k lkb VHT _b_b^jclojbb fp peltk fkfk Ffdrdrob 10-0-8.

TeTeb RA cfbfbiaia lc qeqeb VHVHT ClCljmobppppba Bb^jclojfkd co^jb(p) lc qeb VHT Cljmobppba Bb^jclojfkd cbba_^`h

pe^ii _b pbqbq ql ^ klk_^katfaqe pfpfdkdk^i^ifkd TA l_q^fkba colj qeqeb TA cfbia lc qeb VHVHT NDPDP Akklklrk`bjbkq
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co^jb lo qeb Bb^jclojfkd Rbmloq Plii co^jb ql tef`e qefp VHT Cljmobppba Bb^jclojfkd cbba_^`h fp ^

obpmlkpb.

Ic qeb VHT Bb^jclojbb fp qo^kpjfqqfkd VHT Cljmobppba Bb^jclojfkd co^jb(p) ^ SIFS ^cqbo qeb VHT NDP,

qebk qeb VHT Cljmobppba Bb^jclojfkd co^jb(p) pe^ii fk`irab qeb VHT Cljmobppba Bb^jclojfkd Rbmloq

fkcloj^qflk ^ka, clo qeb `^pb lc MU cbba_^`h, qeb MU Eu`irpfsb Bb^jclojfkd Rbmloq fkcloj^qflk.

A VHT _b^jclojbb qe^q qo^kpjfqp ^ VHT Cljmobppba Bb^jclojfkd co^jb pe^ii pbq qeb Fbba_^`h Tvmb cfbia

fk qeb VHT MIMO Clkqoli cfbia ql qeb p^jb s^irb ^p qeb Fbba_^`h Tvmb cfbia fk qeb `loobpmlkafkd STA Ikcl

cfbia fk qeb VHT NDP Akklrk`bjbkq co^jb. Ic qeb Fbba_^`h Tvmb cfbia fkaf`^qbp MU, qeb STA pe^ii pbka ^

VHT Cljmobppba Bb^jclojfkd co^jb tfqe qeb N` Ikabu cfbia s^irb fk qeb VHT MIMO Clkqoli cfbia bnr^i ql

qeb jfkfjrj lc ^ii lc qeb cliiltfkd:

� Teb N` Ikabu cfbia s^irb fk qeb `loobpmlkafkd STA Ikcl cfbia fk qeb VHT NDP Akklrk`bjbkq

Fo^jb

� Teb j^ufjrj krj_bo lc prmmloqba pm^qf^i pqob^jp clo ob`bfsb lmbo^qflk ^``loafkd ql qeb

`lj_fk^qflk lc fqp Ru VHT-MCS M^m pr_cfbia fk qeb Srmmloqba VHT-MCS ^ka NSS Sbq cfbia,

VHT C^m^_fifqfbp Ikcloj^qflk cfbia ^ka Ombo^qfkd Mlab cfbia (pbb 10.7.12.1)

� Teb j^ufjrj krj_bo lc prmmloqba pm^qf^i pqob^jp ^``loafkd ql qeb Ru NSS pr_cfbia s^irb ^ka,

tebk qeb s^irb lc qeb jlpq ob`bkqiv qo^kpjfqqba VHT Euqbkaba NSS BW C^m^_ib pr_cfbia fp 1, qeb

160/80+80 BW pr_cfbia s^irb fk qeb Ombo^qfkd Mlab cfbia lc qeb jlpq ob`bkqiv qo^kpjfqqba

Ombo^qfkd Mlab Nlqfcf`^qflk co^jb lo Ombo^qfkd Mlab Nlqfcf`^qflk bibjbkq, ^p `ljmrqba

^``loafkd ql 10.7.12.1

Ic qeb Fbba_^`h Tvmb fkaf`^qbp SU, qeb N` Ikabu cfbia s^irb fk qeb VHT MIMO Clkqoli cfbia fp abqbojfkba _v

qeb VHT _b^jclojbb.

Teb No Ikabu cfbia fk qeb VHT MIMO Clkqoli cfbia pe^ii _b pbq ql qeb p^jb s^irb ^p qeb RXVECTOR

m^o^jbqbo NUM]STS lc qeb `loobpmlkafkd VHT NDP. Teb N` Ikabu cfbia pe^ii klq _b pbq ql ^ s^irb i^odbo

qe^k qeb No Ikabu s^irb fk qeb VHT MIMO Clkqoli cfbia. A VHT _b^jclojbb pe^ii pbq qeb s^irb lc qeb

Ce^kkbi Wfaqe pr_cfbia fk qeb VHT MIMO Clkqoli cfbia lc ^ VHT Cljmobppba Bb^jclojfkd co^jb ql qeb

p^jb s^irb ^p qeb RXVECTOR m^o^jbqbo CH]BANDWIDTH lc qeb `loobpmlkafkd VHT NDP co^jb.

A VHT _b^jclojbb pe^ii klq fk`irab MU Eu`irpfsb Bb^jclojfkd Rbmloq fkcloj^qflk fk VHT Cljmobppba

Bb^jclojfkd cbba_^`h fc qeb Fbba_^`h Tvmb pr_cfbia fk qeb MIMO Clkqoli cfbia lc qeb VHT Cljmobppba

Bb^jclojfkd co^jb(p) fkaf`^qbp SU. A VHT _b^jclojbb pe^ii fk`irab _lqe VHT Cljmobppba Bb^jclojfkd

Rbmloq fkcloj^qflk ^ka MU Eu`irpfsb Bb^jclojfkd Rbmloq fkcloj^qflk fk VHT Cljmobppba Bb^jclojfkd

cbba_^`h fc qeb Fbba_^`h Tvmb pr_cfbia fk qeb MIMO Clkqoli cfbia lc qeb VHT Cljmobppba Bb^jclojfkd

co^jb(p) fkaf`^qbp MU.

A VHT _b^jclojbb qe^q qo^kpjfqp VHT Cljmobppba Bb^jclojfkd cbba_^`h pe^ii fk`irab kbfqebo qeb VHT

Cljmobppba Bb^jclojfkd Rbmloq fkcloj^qflk ^ka klo qeb MU Eu`irpfsb Bb^jclojfkd Rbmloq fkcloj^qflk fc

qeb qo^kpjfppflk aro^qflk lc qeb PPDU `^oovfkd qeb VHT Cljmobppba Bb^jclojfkd Rbmloq fkcloj^qflk ^ka

^kv MU Eu`irpfsb Bb^jclojfkd Rbmloq fkcloj^qflk tlria bu`bba qeb j^ufjrj PPDU aro^qflk.

Teb s^irb lc qeb Slrkafkd Df^ild Tlhbk Nrj_bo pr_cfbia fk qeb VHT MIMO Clkqoli cfbia pe^ii _b pbq ql qeb

p^jb s^irb ^p qeb Slrkafkd Df^ild Tlhbk Nrj_bo pr_cfbia fk qeb Slrkafkd Df^ild Tlhbk cfbia fk qeb

`loobpmlkafkd VHT NDP Akklrk`bjbkq co^jb.

NOTE 1�Teb VHT _b^jclojbo `^k rpb qeb plrkafkd af^ild qlhbk fk qeb VHT Cljmobppba Bb^jclojfkd co^jb(p) lc
qeb VHT Cljmobppba Bb^jclojfkd cbba_^`h ql ^ppl`f^qb qeb cbba_^`h tfqe ^ moflo VHT NDP Akklrk`bjbkq co^jb
^ka qerp `ljmrqb qeb abi^v _bqtbbk plrkafkd ^ka ob`bfsfkd qeb cbba_^`h. Teb VHT _b^jclojbo `^k rpb qefp abi^v qfjb
tebk j^hfkd ^ ab`fpflk obd^oafkd qeb ^mmif`^_fifqv lc qeb cbba_^`h clo qeb ifkh.

NOTE 2�Rb`lsbov fk qeb `^pb lc ^ jfppfkd obpmlkpb ql ^ VHT NDP Akklrk`bjbkq lo Bb^jclojfkd Rbmloq Plii
co^jb cliiltp qeb oribp clo jriqfmib co^jb qo^kpjfppflk fk ^k EDCA TXOP (pbb 10.22.2.7).
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VHT Cljmobppba Bb^jclojfkd cbba_^`h `ljmofpbp qeb VHT Cljmobppba Bb^jclojfkd Rbmloq fkcloj^qflk

(pbb T^_ib 9-69) ^ka qeb MU Eu`irpfsb Bb^jclojfkd Rbmloq fkcloj^qflk (pbb T^_ib 9-72). Sr_`i^rpb 9.6.23.2

pmb`fcfbp elt VHT Cljmobppba Bb^jclojfkd cbba_^`h fp `lksboqba fkql ^ VHT Cljmobppba Bb^jclojfkd

co^jb, ^ka fq ^ipl pmb`fcfbp qeb oribp clo qeb mobpbk`b lo ^_pbk`b lc qeb qtl cfbiap ifpqba ebob.

Ik ^ co^jb qo^kpjfqqba _v ^ TVHT STA, qeb TVHT Cljmobppba Bb^jclojfkd Rbmloq cfbia obmi^`bp qeb VHT

Cljmobppba Bb^jclojfkd Rbmloq cfbia.

Ik ^ co^jb qo^kpjfqqba _v ^ TVHT STA, qeb TVHT MU Eu`irpfsb Bb^jclojfkd Rbmloq cfbia obmi^`bp qeb MU

Eu`irpfsb Bb^jclojfkd Rbmloq cfbia.

,+)./)0). Jh_Xf Ybe YeTZ`XagXW YXXWUTV^ \a N@L fbhaW\aZ cebgbVb_ fXdhXaVXf

VHT Cljmobppba Bb^jclojfkd cbba_^`h pe^ii _b qo^kpjfqqba fk ^ pfkdib VHT Cljmobppba Bb^jclojfkd

co^jb rkibpp qeb obpriq tlria _b ^ VHT Cljmobppba Bb^jclojfkd co^jb qe^q bu`bbap qeb VHT _b^jclojbo�p

j^ufjrj MPDU ibkdqe `^m^_fifqv.

NOTE�Teb VHT _b^jclojbb jfdeq qebobclob e^sb ql qo^kpjfq ^k MPDU qe^q fp _fddbo qe^k qeb VHT _b^jclojbb fp
`^m^_ib lc ob`bfsfkd.

Ic VHT Cljmobppba Bb^jclojfkd cbba_^`h tlria obpriq fk ^ VHT Cljmobppba Bb^jclojfkd co^jb qe^q

bu`bbap qeb VHT _b^jclojbo�p j^ufjrj MPDU ibkdqe `^m^_fifqv, qeb VHT Cljmobppba Bb^jclojfkd

cbba_^`h pe^ii _b pmifq fkql rm ql 8 cbba_^`h pbdjbkqp, tfqe b^`e cbba_^`h pbdjbkq pbkq fk ^ afccbobkq VHT

Cljmobppba Bb^jclojfkd co^jb ^ka `lkq^fkfkd pr``bppfsb mloqflkp lc qeb VHT Cljmobppba Bb^jclojfkd

cbba_^`h `lkpfpqfkd lc qeb VHT Cljmobppba Bb^jclojfkd Rbmloq fkcloj^qflk cliiltba _v ^kv MU Eu`irpfsb

Bb^jclojfkd Rbmloq fkcloj^qflk. E^`e lc qeb cbba_^`h pbdjbkqp bu`bmq qeb i^pq pe^ii `lkq^fk qeb j^ufjrj

krj_bo lc l`qbqp ^iiltba _v qeb VHT _b^jclojbo�p j^ufjrj MPDU ibkdqe `^m^_fifqv. Teb i^pq cbba_^`h

pbdjbkq j^v _b pj^iibo. E^`e cbba_^`h pbdjbkq fp fabkqfcfba _v qeb s^irb lc qeb Rbj^fkfkd Fbba_^`h

Sbdjbkqp pr_cfbia ^ka qeb Ffopq Fbba_^`h Sbdjbkq pr_cfbia fk qeb VHT MIMO Clkqoli cfbia ^p abcfkba fk

9.4.1.48; qeb lqebo klkobpbosba pr_cfbiap lc qeb VHT MIMO Clkqoli cfbia pe^ii _b qeb p^jb clo ^ii cbba_^`h

pbdjbkqp. Aii cbba_^`h pbdjbkqp pe^ii _b pbkq fk ^ pfkdib A-MPDU ^ka pe^ii _b fk`iraba fk qeb A-MPDU fk

qeb abp`bkafkd loabo lc qeb Rbj^fkfkd Fbba_^`h Sbdjbkqp pr_cfbia s^irbp.

NOTE�Teb cbba_^`h pbdjbkqp lc ^ VHT Cljmobppba Bb^jclojfkd obmloq ^ob klq MSDU/MMPDU co^djbkqp ^ka
`^k _b fk`iraba fk ^k A-MPDU ^p abp`of_ba fk qefp pr_`i^rpb.

A VHT _b^jclojbo, fk fqp cfopq ^qqbjmq ql obqofbsb VHT Cljmobppba Bb^jclojfkd cbba_^`h colj ^ VHT

_b^jclojbb qe^q fp klq qeb lkb fkaf`^qba _v qeb cfopq STA Ikcl cfbia, pe^ii qo^kpjfq ^ Bb^jclojfkd Rbmloq Plii

co^jb ql mlii ^ii mlppf_ib cbba_^`h pbdjbkqp lc qeb VHT Cljmobppba Bb^jclojfkd cbba_^`h colj qeb VHT

_b^jclojbb, _v pbqqfkd ^ii lc qeb _fqp fk qeb Fbba_^`h Sbdjbkq Rbqo^kpjfppflk Bfqj^m cfbia lc qeb

Bb^jclojfkd Rbmloq Plii co^jb ql 1.

Ic ^ VHT _b^jclojbo c^fip ql ob`bfsb pljb lo ^ii cbba_^`h pbdjbkqp lc VHT Cljmobppba Bb^jclojfkd

cbba_^`h, qeb VHT _b^jclojbo j^v, pr_gb`q ql qeb `lkafqflk lk VHT SU-lkiv _b^jclojbbp abp`of_ba ^q qeb

bka lc qefp pr_`i^rpb, obnrbpq ^ pbib`qfsb obqo^kpjfppflk lc jfppfkd cbba_^`h pbdjbkqp _v qo^kpjfqqfkd ^

Bb^jclojfkd Rbmloq Plii co^jb tfqe qeb Fbba_^`h Sbdjbkq Rbqo^kpjfppflk Bfqj^m cfbia pbq ^p abp`of_ba fk

9.3.1.21 ql fkaf`^qb qeb cbba_^`h pbdjbkqp obnrbpqba clo obqo^kpjfppflk. Ic qeb VHT _b^jclojbo c^fip ql

ob`bfsb qeb cbba_^`h pbdjbkq tfqe qeb Ffopq Fbba_^`h Sbdjbkq cfbia pbq ql 1, qeb VHT _b^jclojbo j^v

obnrbpq ^ pbib`qfsb obqo^kpjfppflk lc jfppfkd cbba_^`h pbdjbkqp ^pprjfkd qeb VHT Cljmobppba Bb^jclojfkd

cbba_^`h fp pmifq fkql 8 cbba_^`h pbdjbkqp. Teb VHT _b^jclojbo j^v ^ipl obnrbpq qeb obqo^kpjfppflk lc ^ii

cbba_^`h pbdjbkqp _v pbqqfkd ^ii lc qeb _fqp fk qeb Fbba_^`h Sbdjbkq Rbqo^kpjfppflk Bfqj^m cfbia lc qeb

Bb^jclojfkd Rbmloq Plii co^jb ql 1.

A VHT _b^jclojbb qe^q qo^kpjfqp VHT Cljmobppba Bb^jclojfkd cbba_^`h fk`irafkd qeb VHT Cljmobppba

Bb^jclojfkd Rbmloq fkcloj^qflk ^ka ^kv MU Eu`irpfsb Bb^jclojfkd Rbmloq fkcloj^qflk fk obpmlkpb ql ^
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Bb^jclojfkd Rbmloq Plii co^jb pe^ii bfqebo qo^kpjfq lkiv qeb cbba_^`h pbdjbkqp fkaf`^qba fk qeb Fbba_^`h

Sbdjbkq Rbqo^kpjfppflk Bfqj^m cfbia fk qeb Bb^jclojfkd Rbmloq Plii co^jb bu`irafkd qeb fkaf`^qba cbba_^`h

pbdjbkqp qe^q al klq bufpq ^q qeb VHT _b^jclojbb lo qo^kpjfq ^ii lc qeb cbba_^`h pbdjbkqp qe^q bufpq ^q qeb

VHT _b^jclojbb afpobd^oafkd qeb Fbba_^`h Sbdjbkq Rbqo^kpjfppflk Bfqj^m cfbia fk qeb Bb^jclojfkd

Rbmloq Plii co^jb.

A VHT _b^jclojbo pe^ii klq qo^kpjfq ^ Bb^jclojfkd Rbmloq Plii co^jb ql ^ VHT SU-lkiv _b^jclojbb

rkibpp qeb VHT _b^jclojbo e^p ob`bfsba ^q ib^pq lkb cbba_^`h pbdjbkq lc qeb VHT Cljmobppba

Bb^jclojfkd cbba_^`h colj qeb VHT _b^jclojbb fk qeb `roobkq co^jb bu`e^kdb pbnrbk`b.

Ik ^ co^jb qo^kpjfqqba _v ^ TVHT STA, qeb TVHT Cljmobppba Bb^jclojfkd Rbmloq cfbia obmi^`bp qeb VHT

Cljmobppba Bb^jclojfkd Rbmloq cfbia.

Ik ^ co^jb qo^kpjfqqba _v ^ TVHT STA, qeb TVHT MU Eu`irpfsb Bb^jclojfkd Rbmloq cfbia obmi^`bp qeb MU

Eu`irpfsb Bb^jclojfkd Rbmloq cfbia.

,+)./)1 LeTaf`\ff\ba bY T N@L F<H

A VHT NDP pe^ii rpb qeb SU PPDU cloj^q ^p abp`of_ba fk 21.1.4. A STA pe^ii qo^kpjfq ^ VHT NDP rpfkd

qeb cliiltfkd TXVECTOR m^o^jbqbop:

� APEP]LENGTH pbq ql 0

� NUM]USERS pbq ql 1

� NUM]STS fkaf`^qbp qtl lo jlob pm^`b-qfjb pqob^jp

� CH]BANDWIDTH pbq ql qeb p^jb s^irb ^p qeb TXVECTOR m^o^jbqbo CH]BANDWIDTH fk qeb

mob`bafkd VHT NDP Akklrk`bjbkq co^jb

� GROUP]ID ^ka PARTIAL]AID ^ob pbq ^p abp`of_ba fk 10.20

Teb krj_bo lc pm^`b-qfjb pqob^jp plrkaba ^ka ^p fkaf`^qba _v qeb NUM]STS m^o^jbqbo pe^ii klq bu`bba qeb

s^irb fkaf`^qba fk qeb Bb^jclojbb STS C^m^_fifqv cfbia fk qeb VHT C^m^_fifqfbp bibjbkq lc ^kv fkqbkaba

ob`fmfbkq lc qeb VHT NDP. Teb NUM]STS m^o^jbqbo j^v _b pbq ql ^kv s^irb, pr_gb`q ql qeb `lkpqo^fkq lc qeb

mobsflrp pbkqbk`b, obd^oaibpp lc qeb s^irb lc qeb Srmmloqba VHT-MCS ^ka NSS Sbq cfbia lc qeb VHT

C^m^_fifqfbp bibjbkq ^q bfqebo qeb qo^kpjfqqbo lo ob`fmfbkq lc qeb NDP.

Teb abpqfk^qflk lc ^ VHT NDP fp bnr^i ql qeb RA lc qeb fjjbaf^qbiv mob`bafkd VHT NDP Akklrk`bjbkq

co^jb.

Teb plro`b lc ^ VHT NDP fp bnr^i ql qeb TA lc qeb fjjbaf^qbiv mob`bafkd VHT NDP Akklrk`bjbkq co^jb.

,+).0 EXf[ YbejTeW\aZ YeT`Xjbe^

,+).0), ?XaXeT_

Teb qboj mesh forwarding obcbop ql clot^oafkd lc MSDUp ^ka MMPDUp lk m^qep abqbojfkba _v qeb jbpe

m^qe pbib`qflk _bqtbbk jbpe STAp ^q qeb ifkh i^vbo. Teb jbpe m^qep ^ob `lkq^fkba fk qeb clot^oafkd

fkcloj^qflk. Teb clot^oafkd fkcloj^qflk, clo fkpq^k`b, qeb ifcbqfjb lc ^ jbpe m^qe, j^v _b rma^qba ^p ^

`lkpbnrbk`b lc jbpe clot^oafkd.

Teb clot^oafkd lc MSDUp ^ka MMPDUp tfqefk ^k MBSS fp abp`of_ba fk 10.35.3, 10.35.4, 10.35.5, ^ka

10.35.8. Teb clot^oafkd lc MSDUp ^ka MMPDUp _bqtbbk qeb MBSS ^ka qeb DS ^q moluv jbpe d^qbp fp

abp`of_ba fk 14.11.3.
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,2,2). G><E H@Q

,2).), AagebWhVg\ba

SrSr_`i^rpb 1717.3.3 mololsfabp ^ `lksbodbk`b mol`barob fk tef`e PSDUp ^ob `lksboqba ql ^ka colj PPDUp.

Drofkd qo^kpjfppflk, qeb PSDU pe^ii _b molsfaba tfqe ^ PHYHY mob^j_ib ^ka eb^abo ql `ob^qb qeb PPDU. Aq

qeb ob`bfsbo, qeb PHY mob^j_ib ^ka eb^abo ^ob mol`bppba ql ^fa fkfk ababjlarari^qfqflk ^ka abifsbsbov lc qeb PSDU.

,2).)- HH<M Ybe`Tg

,2).)-), ?XaXeT_

FfFfdrob 17-1 pepeltp qeb cloj^q clo qeb PPDU fk`irafkd qeb OFDM PHYHY mob^j_ib, OFDM PHY eb^abo,

PSDU, q^fi _fqp, ^kaka m^a^a _fqp. Teb PHY eb^abo `lkq^fkp qeb cliliiltltfkd cfcfbiap: LENGTH, RATE, ^ obpbosba

_f_fq, ^k bsbsbk m^m^ofqv _fq, ^kaka qebeb SERVICE cfbia.a. Ik qbojp lclc jlalariri^qflklk, qeb LENGTH, RATE, obpbosba _fq,

^ka m^ofqv _fq (tfqe 6 wbol q^fi _fqp ^mmbkaba) `lkpqfqrqb ^ pbm^o^qb pfkdib OFDM pvj_li, abklqba SIGNAL,

tef`e fp qo^kpjfqqba tfqe qeb jlpq ol_rpq `lj_f_fk^qflk lc BPSK jlari^qflk ^ka ^ `lafkd o^qb lc R = 1/2.

TeTeb SERVICE cfcfbibia lclc qeb PHPHY eb^abo ^ka qeb PSDU (t(tfqe 6 wbol q^fi _fqp ^ka m^a _fqp ^mmbkaba), abklqbaba

^p DATA, ^o^ob qo^k^kpjfqqbaba ^q^q qeb a^q^q^ o^q^qb abpbp`o`of_baba fk qeb RATE cfbia ^ka j^v `lkpqfqrqb jriqfmib OFDM

pvj_lip. Teb q^fi _f_fqp fk qeb SIGNAL pvj_l_li bkbk^_ib ab`lafkd lc qeb RATE ^ka LENGTH cfbiap

fjjbaf^qbiv ̂ cqbo qeb ob`bmqflk lclc qeb q^fi _fqp. Teb RATE ̂ ka LENGTH cfbiap ̂ ob obnrfoba clo ab`lafkdkd qebeb

DATA m^oq lc qeb m^`hbq. Ik ^aafqflklk, qeb CCA jb`e^e^kfkfpj fp ^rdjdjbkbkqba _v mobaf`qfkdkd qeb aro^qflk lc qebeb

m^`hbq colj qeb `lkqbkqp lc qeb RARATE ^ka LENGTH cfbiap, bsbk fc qeb a^q^ o^qb fp klq prmmloqba _v qeb

STA. E^`e lc qebpb cfbiap fp abpbp`of_ba fk abq^fi fk 17.3.3, 17.7.3.4, ^ka 17.3.5.

,2,2).)-)- GiXiXei\i\XjXj bY g[X HH<M XaVaVbW\aZ cebVXfXff

Teb bk`lafkd mol`bpp fp `ljljmlpba lc j^kv abq^fiba pqpqbmp, tef`e ^ob abp`of_ba criiv fk i^qbo pr_`i^rpbp, ^p

klqba _bilt. Teb cliiltfkd lsbosfbt fkqbkap ql c^`fifq^qb rkabobopq^kafkd qeb abq^fip lc qeb `lksbodbk`b

mol`barob:

^)^) Polar`b qeb PHY Pob^j_ib cfbia, `ljmlpba lc 10 obmbqfqflkp lc ^ �peloq qo^fkfkd pbnrbk`b� (rpba

clo AGC `lksbodbk`b, afsbopfqv pbib`qflk, qfjfkd ^`nrfpfpfqflk, ^ka `l^opb cobnrbk`v ^`nrfpfqflk fk

qeb ob`bfsbo) ^ka qtl obmbqfqflkp lc ^ �ilkd qo^fkfkd pbnrbk`b� (rpbaba clo `e^kkbi bpqfj^qflk ^ka cfkb

cobnrbk`v ^`nrfpfqflk fk qeb ob`bfsbo), mob`baba _v ^ dr^oa fkqbobos^i (GI). Rbcbo ql 17.7.3.3.3 clo abq^fip.

_)_) Polar`b qeb PHY eb^abo cfbia colj qeb RATE, LENGTH, ^ka SERVICECE cfbiap lc qeb TXVECTOR

_v_v cfiifkd qeb ^mmolmof^qb _fqfq cfbiap. Teb RATE ^ka LENGTH cfbiap lc qeb PHY eb^abo ^ob bk`laba

_v_v ^ `lklkslirqflk^i `lab ^q ^ o^qb lc R = 1/2, ^ka ^ob pr_pbnrbkqiqiv j^mmmmba lkql ^ pfkdib BPSK

ClClababa/a/OFDM

DADATASIGNAL
Okb OFDM Svj_li

PSPSDUDU
T^T^fi P^a BfBfqpqpLENGTH

1212 _fqp
RARATETE
4 _fqp

P^ofqv
1 _fq 6 _fqp

V̂V̂ of^_ib Nrj_bo lc OFDM Svj_lip
PHY Pob^j_ib
12 Svj_lip

Rbpbosba
1 _fq

T^T^fi
6 _fqp

ClClaba/OFDM
 (BPSK, o = 1/2)  (RATE fp fkaf`^qba fk SIGNAL)

SESERVICE
1616 _fqpqp

PHY Hb^abo

>\ZheX ,2(,rHH<M Ybe`Tg
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bk`laba OFDM pvj_li, abklqba ^p qeb SIGNAL pvj_li. Ik loabo ql c^`fifq^qb ^ obif^_ib ^ka qfjbiv

abqb`qflk lc qeb RATE ^ka LENGTH cfbiap, 6 wbol q^fi _fqp ^ob fkpboqba fkql qeb PHY eb^abo. Teb

bk`lafkd lc qeb SIGNAL cfbia fkql ^k OFDM pvj_li cliiltp qeb p^jb pqbmp clo `lkslirqflk^i

bk`lafkd, fkqboib^sfkd, BPSK jlari^qflk, mfilq fkpboqflk, Flrofbo qo^kpcloj, ^ka mobmbkafkd ^ GI ^p

abp`of_ba pr_pbnrbkqiv clo a^q^ qo^kpjfppflk tfqe BPSK-OFDM jlari^qba ^q `lafkd o^qb 1/2. Teb

`lkqbkqp lc qeb SIGNAL cfbia ^ob klq p`o^j_iba. Rbcbo ql 17.3.4 clo abq^fip.

`) C^i`ri^qb colj RATE cfbia lc qeb TXVECTOR qeb krj_bo lc a^q^ _fqp mbo OFDM pvj_li (NDBPS),

qeb `lafkd o^qb (R), qeb krj_bo lc _fqp fk b^`e OFDM pr_`^oofbo (NBPSC), ^ka qeb krj_bo lc `laba

_fqp mbo OFDM pvj_li (NCBPS). Rbcbo ql 17.3.2.3 clo abq^fip.

a) Ammbka qeb PSDU ql qeb SERVICE cfbia lc qeb TXVECTOR. Euqbka qeb obpriqfkd _fq pqofkd tfqe

wbol _fqp (^q ib^pq 6 _fqp) pl qe^q qeb obpriqfkd ibkdqe fp ^ jriqfmib lc NDBPS. Teb obpriqfkd _fq pqofkd

`lkpqfqrqbp qeb DATA m^oq lc qeb m^`hbq. Rbcbo ql 17.3.5.4 clo abq^fip.

b) Ic qeb TXVECTOR m^o^jbqbo CH]BANDWIDTH]IN]NON]HT fp klq mobpbkq, fkfqf^qb qeb

p`o^j_ibo tfqe ^ mpbralo^kalj klkwbol pbba ^ka dbkbo^qb ^ p`o^j_ifkd pbnrbk`b. Ic qeb

TXVECTOR m^o^jbqbo CH]BANDWIDTH]IN]NON]HT fp mobpbkq, `lkpqor`q qeb cfopq 7 _fqp lc

qeb p`o^j_ifkd pbnrbk`b colj CH]BANDWIDTH]IN]NON]HT,

DYN]BANDWIDTH]IN]NON]HT (fc mobpbkq), ^ka ^ mpbralo^kalj fkqbdbo `lkpqo^fkba pr`e qe^q

qeb cfopq 7 _fqp lc qeb p`o^j_ifkd pbnrbk`b ^ob klq ^ii 0p; qebk pbq qeb p`o^j_ibo pq^qb ql qebpb 7 _fqp

^ka dbkbo^qb qeb obj^fkabo lc qeb p`o^j_ifkd pbnrbk`b. XOR qeb p`o^j_ifkd pbnrbk`b tfqe qeb

buqbkaba pqofkd lc a^q^ _fqp. Rbcbo ql 17.3.5.5 clo abq^fip.

c) Rbmi^`b qeb pfu p`o^j_iba wbol _fqp cliiltfkd qeb a^q^ tfqe pfu klkp`o^j_iba wbol _fqp. (Telpb _fqp

obqrok qeb `lkslirqflk^i bk`labo ql qeb wbol pq^qb ^ka ^ob abklqba ^p q^fi _fqp.) Rbcbo ql 17.3.5.3 clo

abq^fip.

d) Ek`lab qeb buqbkaba, p`o^j_iba a^q^ pqofkd tfqe ^ `lkslirqflk^i bk`labo (R = 1/2). Ojfq (mrk`qrob)

pljb lc qeb bk`labo lrqmrq pqofkd (`elpbk ^``loafkd ql �mrk`qrofkd m^qqbok�) ql ob^`e qeb �`lafkd

o^qb� `loobpmlkafkd ql qeb TXVECTOR m^o^jbqbo RATE. Rbcbo ql 17.3.5.6 clo abq^fip.

e) Dfsfab qeb bk`laba _fq pqofkd fkql dolrmp lc NCBPS _fqp. Wfqefk b^`e dolrm, mbocloj ^k

�fkqboib^sfkd� (obloabofkd) lc qeb _fqp ^``loafkd ql ^ orib `loobpmlkafkd ql qeb TXVECTOR

m^o^jbqbo RATE. Rbcbo ql 17.3.5.7 clo abq^fip.

f) Dfsfab qeb obpriqfkd `laba ^ka fkqboib^sba a^q^ pqofkd fkql dolrmp lc NBPSC _fqp. Flo b^`e lc qeb _fq

dolrmp, `lksboq qeb _fq dolrm fkql ^ `ljmibu krj_bo ^``loafkd ql qeb jlari^qflk bk`lafkd q^_ibp.

Rbcbo ql 17.3.5.8 clo abq^fip.

g) Dfsfab qeb `ljmibu krj_bo pqofkd fkql dolrmp lc 48 `ljmibu krj_bop. E^`e pr`e dolrm fp

^ppl`f^qba tfqe lkb OFDM pvj_li. Ik b^`e dolrm, qeb `ljmibu krj_bop ^ob krj_boba 0 ql 47 ^ka

j^mmba ebob^cqbo fkql OFDM pr_`^oofbop krj_boba �26 ql �22, �20 ql �8, �6 ql �1, 1 ql 6, 8 ql 20,

^ka 22 ql 26. Teb pr_`^oofbop �21, �7, 7, ^ka 21 ^ob phfmmba ^ka, pr_pbnrbkqiv, rpba clo fkpboqfkd

mfilq pr_`^oofbop. Teb 0 pr_`^oofbo, ^ppl`f^qba tfqe `bkqbo cobnrbk`v, fp ljfqqba ^ka cfiiba tfqe qeb

s^irb 0. Rbcbo ql 17.3.5.10 clo abq^fip.

h) Flro pr_`^oofbop ^ob fkpboqba ^p mfilqp fkql mlpfqflkp �21, �7, 7, ^ka 21. Teb qlq^i krj_bo lc qeb

pr_`^oofbop fp 52 (48 + 4). Rbcbo ql 17.3.5.9 clo abq^fip.

i) Flo b^`e dolrm lc pr_`^oofbop �26 ql 26, `lksboq qeb pr_`^oofbop ql qfjb alj^fk rpfkd fksbopb

Flrofbo qo^kpcloj. Pobmbka ql qeb Flrofbo-qo^kpclojba t^sbcloj ^ `fo`ri^o buqbkpflk lc fqpbic qerp

clojfkd ^ GI, ^ka qork`^qb qeb obpriqfkd mboflaf` t^sbcloj ql ^ pfkdib OFDM pvj_li ibkdqe _v

^mmivfkd qfjb alj^fk tfkaltfkd. Rbcbo ql 17.3.5.10 clo abq^fip.

j) Ammbka qeb OFDM pvj_lip lkb ^cqbo ^klqebo, pq^oqfkd ^cqbo qeb SIGNAL pvj_li abp`of_fkd qeb

RATE ^ka LENGTH cfbiap. Rbcbo ql 17.3.5.10 clo abq^fip.

k) Um`lksboq qeb obpriqfkd �`ljmibu _^pb_^ka� t^sbcloj ql ^k RF ^``loafkd ql qeb `bkqbo cobnrbk`v

lc qeb lmbo^qfkd `e^kkbi ^ka qo^kpjfq. Rbcbo ql 17.3.2.5 ^ka 17.3.8.2 clo abq^fip.
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,4,4)-)-)1)1 LPKL9L9LMK cTeTeT`XgXgXeXef

Teb m^o^jbqbop ifpqba fkfk T^_ib 19-4 ^ob abcfkba ^p m^oq lc qeb TXSTATUS m^o^jbqbo ifpq fk qeb PHYHY-

TXSTARART.`l`lkcfoj(TXSTATUS) pbosf`b mofjfjfqfqfsb.

,4,4). @L H@Q

,4).), AagebWhVg\ba

SrSr_`i^rpb 19.3 molslsfabp ^ mol`barob fk tef`e PSDSDUp ^ob `lksboqba ql ^ka colj PPDUp. DrDrofkd

qo^kpjfppflk, qeb PSDU fp mol`bppba (f.b., p`o^j_iba ^ka `laba) ^ka ^mmbkaba ql qeb PHY mob^j_ib ql

`ob^qb qeb PPDU. Aq qeb ob`bfsbo, qeb PHY mob^j_ib fp mol`bppba ql ^fa fk abjlari^qflk ^ka abifsbov lc qeb

PSPSDUDU.

TtTtl mob^j_ib cloj^qp ^ob abcfkba. Flo HT-jfjfububa clojoj^q lmbo^qflflk, qeb mob^j_ib e^p ^ klk-HT mloqflk ^ka

^k HT mloqoqflk. Teb klk-HT mloqflk lc qeb HT-jfuba cloj^q mob^j_ib bk^_ibp abqb`qflk lc qeb PPDPDU ^ka

^`nrfpfpfqflk lc `^oofbo cobnrbk`v ^ka qfjfkfkd _v_v _lqe HT STAp ^ka STAp qe^q ^ob `ljmif^kq tfqe Ci^rpb 17

^ka/lo Ci^rpb 18. Teb klk-HT mloqflk lc qeb HTHT-jfuba clclojoj^q mob^j_j_ibib ^ipl `lkpfpqp lc qeqeb SIGNAL cfbia

abcfkba fkfk Ci^rpb 17 ^ka fp qererp ab`la^_ib _v_v STAp `ljmif^kq tftfqe Ci^rpbpb 1717 ^kaka Ci^rpb 18 ^p tbibii ^p HT

STSTAp. 

Teb HT mloqflk lc qeb HTHT-jfuba cloj^q mob^j_i_ib bk^_ibp bpqfj^qflk lc qeb MIMO `e^kkbi ql prmrmmloq

abjlari^qflk lc qeb HT a^q^ _v HT STAp. Teb HT mloqoqflk lc qeb HT-T-jfuba cloj^q mob^j_ib ^ipl fk`irabp

qeb HT-SIG cfbia, tef`e prmmloqp HT lmbo^qflk. Teb SERVICE cfbia fp mobmbkaba ql qeb PSDU.

FlFlo HT-dobbkcfbia lmlmbo^qflk, `ljljm^qf_f_fifqv tftfqe Ci^rpb 17 ^k^ka CiCi^r^rpbpb 1818 STAp fp klq obnbnrfoba. Tebobclob,

qeb klk-HT mloqfqflkp lc qeb mob^j_i_ib ^ob klq fk`iraba fk qeb HT-dodobbkcfbia cloj^q mob^j_ib.

,4).)- HH<M Ybe`Tg

TtTtl cloj^qp ^ob abcfkba clo qeb PPDU: HT-jfuba cloj^q ^ka HT-dobbkcfbia cloj^q. Tebpb qtl cloj^qp ^ob

`^iiba HT foformrmats. Ffdrobob 19-1 peltp qeqeb klk-HT cloj^q4848 ^ka qeb HT cloj^qp. Tebob fp ^ipl ^k MCS 32

clclojoj^q (pmb`fcfba fk 1919.3.3.1.11.11.5) rpba clo MCS 32 qeqe^q^q molsfabp qeb iltbpq o^qb fk ^ 40 MHw `e^kkbi. Ik

LTLTU_X ,4(/rLPKL9LMK cTeT`XgXe

Paramemeter Valueue

TIME]OF]DEPARTURE 0 ql 23232� 1. Teb il`^iiv jb^proboba qfjb tebk qebeb cfopq co^jb bkbodv fp 
pbkq _v qeb qo^kpjfqqfkd mloq, fk rkfqp bnr^i ql 1/
TIME]OF]DEPARTURURE]Cil`hR^qb. Tefp m^o^jbqbo fp mobpbkq lkiv 
fcfc TITIME]OF]DEPARTURE]E]REQUESTETED fpfp qoqorb fk qeb 
`loobpmlkafkd obnrbpq.

TIME]OF]DEPARTURE]Cil`hR^qb 0 ql 21616� 1. Teb `il`h o^q^qb,b, fk rkfqp lc MHw, fp rpba ql dbkbo^qb qeb 
TIME]OF]DEPARTURURE s^s^irirb.b. Tefp m^o^o^jbjbqbo fp mobpbkq lkiv fc 
TIME]OF]DEPARTURURE]REQUESTED fp qorb fk qeb ̀ loobpmlkafkd
obnrbpq. 

TXTX]START]OF]FRAME]OFFSETET 0 ql 23232� 1.1. Ak bpqfj^qb lc qeb lccpbq (fk 10 kp rkfqp) colj qeb mlfkqkq fk 
qfjb ̂ q tef`e qeb pq^oq lc qeqeb mob^j_ib ̀ loobpmlkafkd ql qeb coco^j^jb t^p
qo^kpjfqqba ^q qeb qo^o^kpjfq ^kqbkk^ `lkkb`qlolo ql qeb mlfkq fk qfjb ^q 
tef`e qefp mofjfjfqfsb fp fpprba ql qeb MAC.

4848 Teb klk-HT cloj^q fp peltk obi^qba ql qeb qbojfklildv lc qefp prpr_`i^rpb. Teb klk-HT PPDU cloj^q fp abcfkbaba fk 17.3.3 ^ka 17.3.2.2.
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^aafqflk ql qeb HT cloj^qp, qebob fp ^ klk-HT armif`^qb cloj^q (pmb`fcfba fk 19.3.11.12) qe^q armif`^qbp qeb

20 MHw klk-HT m^`hbq fk qtl 20 MHw e^isbp lc ^ 40 MHw `e^kkbi.

Teb bibjbkqp lc qeb PPDU ^ob prjj^ofwba fk T^_ib 19-5.

Teb HT-SIG, HT-STF, HT-GF-STF, HT-LTF1, ^ka HT-LTFp bufpq lkiv fk HT m^`hbqp. Ik klk-HT m^`hbqp

lkiv qeb L-STF, L-LTF, L-SIG, ^ka D^q^ cfbiap bufpq.

Ik _lqe HT-jfuba cloj^q ^ka HT-dobbkcfbia cloj^q co^jbp, qebob ^ob qtl qvmbp lc HT-LTFp: D^q^ HT-LTFp

(HT-DLTFp) ^ka Euqbkpflk HT-LTFp (HT-ELTFp). HT-DLTFp ^ob ^it^vp fk`iraba fk HT PPDUp ql molsfab

qeb kb`bpp^ov obcbobk`b clo qeb ob`bfsbo ql cloj ^ `e^kkbi bpqfj^qb qe^q ^iiltp fq ql abjlari^qb qeb a^q^

>\ZheX ,4(,rHH<M Ybe`Tg

LTU_X ,4(0r=_X`Xagf bY g[X @L HH<M

Element Description

L-STF Nlk-HT Seloq To^fkfkd cfbia

L-LTF Nlk-HT Llkd To^fkfkd cfbia

L-SIG Nlk-HT SIGNAL cfbia

HT-SIG HT SIGNAL cfbia

HT-STF HT Seloq To^fkfkd cfbia

HT-GF-STF HT-Gobbkcfbia Seloq To^fkfkd cfbia

HT-LTF1 Ffopq HT Llkd To^fkfkd cfbia (D^q^)

HT-LTFp Aaafqflk^i HT Llkd To^fkfkd cfbiap (D^q^ ^ka Euqbkpflk)

D^q^ Teb D^q^ cfbia fk`irabp qeb PSDU

J,QRD J,JRD
J,

QGE

7 �n 3 �n7 �n

B\o\

J,QRD J,JRD
J,

QGE
FR,QGE

FR,

QRD

FR,

JRD
B\o\

FR,ED,QRD FR,JRD0 FR,QGE B\o\

Fba(@L HH<M

@L(`\kXW Ybe`Tg HH<M

@L(ZeXXaY\X_W Ybe`Tg HH<M

7 �n 7 �n 7 �n

FR,

JRD

FR,

JRD

FR,

JRD

7 �n 7 �n 7 �n3 �n 3 �n
B\o\ FR,JRDn

3 �n k`m JRD

Cso`indji FR,JRDn

3 �n k`m JRD

FR,

JRD

FR,

JRD

FR,

JRD

FR,

JRD

B\o\ FR,JRDn

3 �n k`m JRD

Cso`indji FR,JRDn

3 �n k`m JRD

QCPTGAC

05 ]don

Q^m\h]g`_

NQBS

5�LCQ

R\dg ]don

N\_

]don

>be`Tg bY <TgT Y\X_W

$aba D<H; VTfX ba_l%
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mloqflk lc qeb co^jb. Teb krj_bo lc HT-DLTFp, , j^v _b 1, 2, lo 4 ^ka fp abqbojfkba _v qeb

krj_bo lc pm^`b-qfjb pqob^jp _bfkd qo^kpjfqqba fk qeb co^jb (pbb T^_ib 19-13). HT-ELTFp molsfab

^aafqflk^i obcbobk`b fk plrkafkd PPDUp pl qe^q qeb ob`bfsbo `^k cloj ^k bpqfj^qb lc ^aafqflk^i afjbkpflkp

lc qeb `e^kkbi _bvlka qelpb qe^q ^ob rpba _v qeb a^q^ mloqflk lc qeb co^jb. Teb krj_bo lc HT-ELTFp,

, j^v _b 0, 1, 2, lo 4 (pbb T^_ib 19-14). PHY mob^j_ibp fk tef`e HT-DLTFp ^ob cliiltba _v

HT-ELTFp ^ob obcbooba ql ^p staggered preambles. Teb HT-jfuba cloj^q ^ka HT-dobbkcfbia cloj^q co^jbp

peltk fk Ffdrob 19-1 _lqe `lkq^fk pq^ddboba mob^j_ibp clo fiirpqo^qfsb mromlpbp.

To^kpjfppflkp lc co^jbp tfqe TXVECTOR m^o^jbqbo NO]SIG]EXTN bnr^i ql c^ipb ^ob cliiltba _v ^

mbofla lc kl qo^kpjfppflk clo ^ aro^qflk lc ^Sfdk^iEuqbkpflk. Sbb 10.3.8.

A Sfdk^i Euqbkpflk pe^ii _b mobpbkq fk ^ qo^kpjfqqba PPDU, _^pba lk qeb m^o^jbqbop lc qeb TXVECTOR,

tebk qeb NO]SIG]EXTN m^o^jbqbo fp bnr^i ql c^ipb ^ka bfqebo lc qeb cliiltfkd fp qorb:

� Teb FORMAT m^o^jbqbo fp bnr^i ql HT]MF lo HT]GF.

� Teb FORMAT m^o^jbqbo fp bnr^i ql NON]HT, ^ka qeb NON]HT]MODULATION m^o^jbqbo fp

bnr^i ql ERP-OFDM, lo NON]HT]DUP]OFDM.

A Sfdk^i Euqbkpflk pe^ii _b ^pprjba ql _b mobpbkq (clo qeb mromlpb lc qfjfkd lc PHY-RXEND.fkaf`^qflk

^ka PHY-CCA.fkaf`^qflk mofjfqfsbp, ^p abp`of_ba _bilt ^ka fk 19.3.21) fk ^ ob`bfsba PPDU tebk bfqebo lc

qeb cliiltfkd fp qorb, _^pba lk qeb abqbojfkba m^o^jbqbo s^irbp lc qeb RXVECTOR:

� Teb FORMAT m^o^jbqbo fp bnr^i ql HT]MF lo HT]GF.

� Teb FORMAT m^o^jbqbo fp bnr^i ql NON]HT, ^ka qeb NON]HT]MODULATION m^o^jbqbo fp

bnr^i ql ERP-OFDM, lo NON]HT]DUP]OFDM.

A PPDU `lkq^fkfkd ^ Sfdk^i Euqbkpflk fp `^iiba ^ signal extended PPDU. Webk qo^kpjfqqfkd ^ pfdk^i

buqbkaba PPDU, qeb PHY-TXEND.fkaf`^qflk mofjfqfsb pe^ii _b bjfqqba ^ mbofla lc ^Sfdk^iEuqbkpflk ^cqbo

qeb bka lc qeb i^pq pvj_li lc qeb PPDU. Webk ob`bfsfkd ^ pfdk^i buqbkaba PPDU, qeb PHY-

RXEND.fkaf`^qflk mofjfqfsb pe^ii _b bjfqqba ^ mbofla lc ^Sfdk^iEuqbkpflk ^cqbo qeb bka lc qeb i^pq pvj_li

lc qeb PPDU.

,4).). LeTaf`\ggXe U_bV^ W\TZeT`

HT-jfuba cloj^q ^ka HT-dobbkcfbia cloj^q qo^kpjfppflkp `^k _b dbkbo^qba rpfkd ^ qo^kpjfqqbo `lkpfpqfkd lc

qeb cliiltfkd _il`hp:

^) Scrambler p`o^j_ibp qeb a^q^ ql obar`b qeb mol_^_fifqv lc ilkd pbnrbk`bp lc 0p lo 1p; pbb 19.3.11.3.

_) Encoder parser, fc BCC bk`lafkd fp ql _b rpba, abjriqfmibubp qeb p`o^j_iba _fqp ^jlkd NES

(krj_bo lc BCC bk`labop clo qeb D^q^ cfbia) BCC bk`labop, fk ^ olrka ol_fk j^kkbo.

`) FEC encoders bk`lab qeb a^q^ ql bk^_ib boolo `loob`qflk. Ak FEC bk`labo j^v fk`irab ^ _fk^ov

`lkslirqflk^i bk`labo cliiltba _v ^ mrk`qrofkd absf`b, lo fq j^v fk`irab ^k LDPC bk`labo.

a) Stream parser afsfabp qeb lrqmrqp lc qeb bk`labop fkql _il`hp qe^q ^ob pbkq ql afccbobkq fkqboib^sbo

^ka j^mmfkd absf`bp. Teb pbnrbk`b lc qeb _fqp pbkq ql ^k fkqboib^sbo fp `^iiba ^ spatial stream.

b) Interleaver fkqboib^sbp qeb _fqp lc b^`e pm^qf^i pqob^j (`e^kdbp loabo lc _fqp) ql mobsbkq ilkd

pbnrbk`bp lc ^ag^`bkq klfpv _fqp colj bkqbofkd qeb BCC ab`labo. Ikqboib^sfkd fp ^mmifba lkiv tebk

BCC bk`lafkd fp rpba.

c) Constellation mapper j^mp qeb pbnrbk`b lc _fqp fk b^`e pm^qf^i pqob^j ql `lkpqbii^qflk mlfkqp

(`ljmibu krj_bop).

d) STBC bk`labo pmob^ap `lkpqbii^qflk mlfkqp colj pm^qf^i pqob^jp fkql pm^`b-qfjb pqob^jp

rpfkd ^ pm^`b-qfjb _il`h `lab. STBC fp rpba lkiv tebk ; pbb 19.3.11.9.2.

NHT-DLTF

NHT-ELTF

NSS NSTS

NSS NSTS 
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e) Spatial mapper j^mp pm^`b-qfjb pqob^jp ql qo^kpjfq `e^fkp. Tefp j^v fk`irab lkb lc qeb cliiltfkd:

1) Direct mapping: Clkpqbii^qflk mlfkqp colj b^`e pm^`b-qfjb pqob^j ^ob j^mmba afob`qiv lkql

qeb qo^kpjfq `e^fkp (lkb-ql-lkb j^mmfkd).

2) Spatial expansion: Vb`qlop lc `lkpqbii^qflk mlfkqp colj ^ii lc qeb pm^`b-qfjb pqob^jp ^ob

bum^kaba sf^ j^qofu jriqfmif`^qflk ql molar`b qeb fkmrq ql ^ii lc qeb qo^kpjfq `e^fkp.

3) Beamforming: Sfjfi^o ql pm^qf^i bum^kpflk, b^`e sb`qlo lc `lkpqbii^qflk mlfkqp colj ^ii lc qeb

pm^`b-qfjb pqob^jp fp jriqfmifba _v ^ j^qofu lc pqbbofkd sb`qlop ql molar`b qeb fkmrq ql qeb

qo^kpjfq `e^fkp.

f) Inverse discrete Fourier transform (IDFT) `lksboqp ^ _il`h lc `lkpqbii^qflk mlfkqp ql ^ qfjb alj^fk

_il`h.

g) Cyclic shift (CSD) insertion fp tebob qeb fkpboqflk lc qeb `v`if` pefcqp mobsbkqp rkfkqbkqflk^i

_b^jclojfkd. CSD fkpboqflk j^v l``ro _bclob lo ^cqbo qeb IDFT. Tebob ^ob qeobb `v`if` pefcq qvmbp

^p cliiltp:

1) A `v`if` pefcq pmb`fcfba mbo qo^kpjfqqbo `e^fk tfqe qeb s^irbp abcfkba fk T^_ib 19-9 (^ mlppf_ib

fjmibjbkq^qflk fp peltk fk Ffdrob 19-2).

2) A `v`if` pefcq pmb`fcfba mbo pm^`b-qfjb pqob^j tfqe qeb s^irbp abcfkba fk T^_ib 19-10 (^

mlppf_ib fjmibjbkq^qflk fp peltk fk Ffdrob 19-3).

3) A `v`if` pefcq qe^q j^v _b ^mmifba ^p ^ m^oq lc qeb pm^qf^i j^mmbo; pbb 19.3.11.11.2.

h) GI insertion mobmbkap ql qeb pvj_li ^ `fo`ri^o buqbkpflk lc fqpbic.

i) Windowing lmqflk^iiv pjllqep qeb badbp lc b^`e pvj_li ql fk`ob^pb pmb`qo^i ab`^v.

Ffdrob 19-2 ^ka Ffdrob 19-3 pelt bu^jmib qo^kpjfqqbo _il`h af^do^jp. Ik m^oqf`ri^o, Ffdrob 19-2 peltp qeb

qo^kpjfqqbo _il`hp rpba ql dbkbo^qb qeb HT-SIG lc qeb HT-jfuba cloj^q PPDU. Tebpb qo^kpjfqqbo _il`hp ^ob

^ipl rpba ql dbkbo^qb qeb klk-HT mloqflk lc qeb HT-jfuba cloj^q PPDU, bu`bmq qe^q qeb BCC bk`labo ^ka

fkqboib^sbo ^ob klq rpba tebk dbkbo^qfkd qeb L-STF ^ka L-LTFp. Ffdrob 19-3 peltp qeb qo^kpjfqqbo _il`hp

rpba ql dbkbo^qb qeb D^q^ cfbia lc qeb HT-jfuba cloj^q ^ka HT-dobbkcfbia cloj^q PPDUp. A pr_pbq lc qebpb

qo^kpjfqqbo _il`hp `lkpfpqfkd lc qeb `lkpqbii^qflk j^mmbo ^ka CSD _il`hp, ^p tbii ^p qeb _il`hp ql qeb ofdeq

lc, ^ka fk`irafkd, qeb pm^qf^i j^mmfkd _il`h, ^ob ^ipl rpba ql dbkbo^qb qeb HT-STF, HT-GF-STF, ^ka

HT-LTFp. Teb HT-dobbkcfbia cloj^q SIGNAL cfbia fp dbkbo^qba rpfkd qeb qo^kpjfqqbo _il`hp peltk fk

Ffdrob 19-2, ^rdjbkqba _v ^aafqflk^i CSD ^ka pm^qf^i j^mmfkd _il`hp.

,4).)/ GiXei\Xj bY g[X HH<M XaVbW\aZ cebVXff

Teb bk`lafkd mol`bpp fp `ljmlpba lc qeb pqbmp abp`of_ba _bilt. Teb cliiltfkd lsbosfbt fp fkqbkaba ql

c^`fifq^qb ^k rkabopq^kafkd lc qeb abq^fip lc qeb `lksbodbk`b mol`barob:

^) Dbqbojfkb qeb krj_bo lc qo^kpjfq `e^fkp, , colj qeb N]TX cfbia lc qeb TXVECTOR. Polar`b

qeb PHY mob^j_ib qo^fkfkd cfbiap clo b^`e lc qeb qo^kpjfq `e^fkp _^pba lk qeb FORMAT,

NUM]EXTEN]SS, CH]BANDWIDTH, ^ka MCS m^o^jbqbop lc qeb TXVECTOR. Teb cloj^q ^ka

obi^qfsb mi^`bjbkq lc qeb PHY mob^j_ib qo^fkfkd cfbiap s^ov abmbkafkd lk qeb co^jb cloj^q _bfkd

rpba, ^p fkaf`^qba _v qebpb m^o^jbqbop. Ammiv `v`if` pefcqp. Dbqbojfkb pm^qf^i j^mmfkd ql _b rpba clo

HT-STF ^ka HT-LTFp fk HT-jfuba cloj^q co^jb ^ka HT-GF-STF ^ka HT-LTFp fk HT-dobbkcfbia

cloj^q co^jb colj qeb EXPANSION]MAT m^o^jbqbo lc qeb TXVECTOR. Rbcbo ql 19.3.9 clo

abq^fip.

_) Clkpqor`q qeb PHY mob^j_ib SIGNAL cfbiap colj qeb ^mmolmof^qb cfbiap lc qeb TXVECTOR _v

^aafkd q^fi _fqp, ^mmivfkd `lkslirqflk^i `lafkd, cloj^qqfkd fkql lkb lo jlob OFDM pvj_lip,

^mmivfkd `v`if` pefcqp, ^mmivfkd pm^qf^i mol`bppfkd, `^i`ri^qfkd ^k fksbopb Flrofbo qo^kpcloj clo b^`e

OFDM pvj_li ^ka qo^kpjfq `e^fk, ^ka mobmbkafkd ^ `v`if` mobcfu lo GI ql b^`e OFDM pvj_li fk

b^`e qo^kpjfq `e^fk. Teb krj_bo ^ka mi^`bjbkq lc qeb PHY mob^j_ib SIGNAL cfbiap abmbka lk qeb

co^jb cloj^q _bfkd rpba. Rbcbo ql 19.3.9.3.5, 19.3.9.4.3, ^ka 19.3.9.5.4.

MCSD k  

NTX

NTX
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`) Clk`^qbk^qb qeb PHY mob^j_ib qo^fkfkd ^ka SIGNAL cfbiap clo b^`e qo^kpjfq `e^fk lkb cfbia ^cqbo

^klqebo, fk qeb ^mmolmof^qb loabo, ^p abp`of_ba fk 19.3.2 ^ka 19.3.7.

a) Upb qeb MCS ^ka CH]BANDWIDTH m^o^jbqbop lc qeb TXVECTOR ql abqbojfkb qeb krj_bo lc

a^q^ _fqp mbo OFDM pvj_li ( ), qeb `lafkd o^qb ( ), qeb krj_bo lc `laba _fqp fk b^`e OFDM

pr_`^oofbo ( ), ^ka qeb krj_bo lc `laba _fqp mbo OFDM pvj_li ( ). Dbqbojfkb qeb

krj_bo lc bk`lafkd pqob^jp ( ) colj qeb MCS, CH]BANDWIDTH, ^ka FEC]CODING

m^o^jbqbop lc qeb TXVECTOR. Rbcbo ql 19.3.11.4 clo abq^fip.

b) Ammbka qeb PSDU ql qeb SERVICE cfbia (pbb 19.3.11.2). Ic BCC bk`lafkd fp ql _b rpba, ^p fkaf`^qba

_v qeb FEC]CODING m^o^jbqbo lc qeb TXVECTOR, q^fi _fqp ^ob ^mmbkaba ql qeb PSDU. Ic ^ pfkdib

BCC bk`labo fp rpba (f.b., tebk qeb s^irb lc fp 1), qeb _fq pqofkd fp buqbkaba _v 6 wbol _fqp. Ic

qtl BCC bk`labop ^ob rpba (f.b., tebk qeb s^irb lc fp 2), qeb _fq pqofkd fp buqbkaba _v 12 wbol

_fqp. Teb krj_bo lc pvj_lip, , fp `^i`ri^qba ^``loafkd ql Enr^qflk (19-32), ^ka fc kb`bpp^ov,

qeb _fq pqofkd fp croqebo buqbkaba tfqe wbol _fqp pl qe^q qeb obpriqfkd ibkdqe fp ^ jriqfmib lc

, ^p abp`of_ba fk 19.3.11. Ic LDPC bk`lafkd fp ql _b rpba, ^p fkaf`^qba _v qeb

FEC]CODING m^o^jbqbo lc qeb TXVECTOR, qeb obpriqfkd _fq pqofkd fp m^aaba, fc kbbaba, _v

obmb^qfkd `laba _fqp o^qebo qe^k rpfkd wbol _fqp, ^p dfsbk fk qeb bk`lafkd mol`barob lc 19.3.11.7.5.

Teb krj_bo lc obpriqfkd pvj_lip fp dfsbk _v Enr^qflk (19-41), ^ka qeb krj_bo lc obmb^qba `laba

_fqp rpba clo m^aafkd fp dfsbk _v Enr^qflk (19-42). Teb obpriqfkd _fq pqofkd `lkpqfqrqbp qeb DATA

m^oq lc qeb m^`hbq.

c) Ikfqf^qb qeb p`o^j_ibo tfqe ^ mpbralo^kalj klkwbol pbba, dbkbo^qb ^ p`o^j_ifkd pbnrbk`b, ^ka

bu`irpfsb-OR (XOR) fq tfqe qeb pqofkd lc a^q^ _fqp, ^p abp`of_ba fk 17.3.5.5.

d) Ic BCC bk`lafkd fp ql _b rpba, obmi^`b qeb p`o^j_iba wbol _fqp qe^q pbosba ^p q^fi _fqp (6 _fqp fc qeb

s^irb lc fp 1, lo 12 _fqp fc qeb s^irb lc fp 2) cliiltfkd qeb a^q^ tfqe qeb p^jb krj_bo lc

klkp`o^j_iba wbol _fqp, ^p abp`of_ba fk 17.3.5.3. (Tebpb _fqp obqrok qeb `lkslirqflk^i bk`labo ql qeb

wbol pq^qb.)

e) Ic BCC bk`lafkd fp ql _b rpba ^ka qeb s^irb lc fp 2, afsfab qeb p`o^j_iba a^q^ _fqp _bqtbbk qtl

BCC bk`labop _v pbkafkd ^iqbok^qfkd _fqp ql qeb qtl afccbobkq bk`labop, ^p abp`of_ba fk 19.3.11.5.

f) Ic BCC bk`lafkd fp ql _b rpba, bk`lab qeb buqbkaba, p`o^j_iba a^q^ pqofkd tfqe ^ o^qb 1/2

`lkslirqflk^i bk`labo (pbb 17.3.5.6). Ojfq (mrk`qrob) pljb lc qeb bk`labo lrqmrq pqofkd (`elpbk

^``loafkd ql mrk`qrofkd m^qqbok) ql ob^`e qeb `lafkd o^qb, R, `loobpmlkafkd ql qeb TXVECTOR

m^o^jbqbop MCS lo L]DATARATE. Rbcbo ql 19.3.11.6 clo abq^fip. Ic LDPC bk`lafkd fp ql _b rpba,

bk`lab qeb p`o^j_iba a^q^ pqob^j ^``loafkd ql 19.3.11.7.5.

g) P^opb qeb `laba _fq pqob^j qe^q obpriqp colj qeb BCC bk`lafkd lo LDPC bk`lafkd fkql pm^qf^i

pqob^jp, tebob qeb s^irb lc fp abqbojfkba colj qeb MCS m^o^jbqbo lc qeb TXVECTOR. Sbb

19.3.11.8.2 clo abq^fip.

h) Dfsfab b^`e lc qeb bk`laba ^ka m^opba pm^qf^i pqob^jp lc _fqp fkql dolrmp lc _fqp. Ic

BCC bk`lafkd fp ql _b rpba, tfqefk b^`e pm^qf^i pqob^j ^ka dolrm, mbocloj ^k fkqboib^sfkd

(obloabofkd) lc qeb _fqp ^``loafkd ql ^ orib `loobpmlkafkd ql , tebob fp qeb fkabu lc qeb

pm^qf^i pqob^j. Rbcbo ql 19.3.6 clo abq^fip.

i) Flo b^`e lc qeb bk`laba, m^opba, ^ka fkqboib^sba pm^qf^i pqob^jp, afsfab qeb obpriqfkd `laba ^ka

fkqboib^sba a^q^ pqofkd fkql dolrmp lc _fqp, tebob fp qeb fkabu lc qeb pm^qf^i pqob^j. Flo

b^`e lc qeb _fq dolrmp, `lksboq qeb _fq dolrm fkql ^ `ljmibu krj_bo ^``loafkd ql qeb jlari^qflk

bk`lafkd q^_ibp. Rbcbo ql 17.3.5.8 clo abq^fip.
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j) Dfsfab qeb `ljmibu krj_bo pqofkd clo b^`e lc qeb obpriqfkd pm^qf^i pqob^jp fkql dolrmp lc

`ljmibu krj_bop, tebob qeb s^irb lc fp abqbojfkba colj qeb CH]OFFSET m^o^jbqbo lc

TXVECTOR ^ka qeb CH]BANDWIDTH m^o^jbqbo lc TXVECTOR. E^`e pr`e dolrm fp ^ppl`f^qba

tfqe lkb OFDM pvj_li fk lkb pm^qf^i pqob^j. Ik b^`e dolrm, qeb `ljmibu krj_bop ^ob fkabuba 0 ql

, ^ka qebpb fkaf`bp e^sb ^k ^ppl`f^qba lkb-ql-lkb `loobpmlkabk`b tfqe pr_`^oofbo fkaf`bp

sf^ qeb j^mmfkd crk`qflk ^p abp`of_ba fk 19.3.11.11, 19.3.11.11.3, 19.3.11.11.4,

19.3.11.11.5, ^ka 19.3.11.12.

k) Ic STBC fp ql _b ^mmifba, ^p fkaf`^qba _v qeb STBC m^o^jbqbo fk qeb TXVECTOR, lmbo^qb lk qeb

`ljmibu krj_bo ^ppl`f^qba tfqe b^`e a^q^ pr_`^oofbo fk pbnrbkqf^i m^fop lc OFDM pvj_lip ^p

abp`of_ba fk 19.3.11.9.2 ql dbkbo^qb OFDM pvj_lip clo bsbov OFDM pvj_lip

^ppl`f^qba tfqe qeb pm^qf^i pqob^jp. Ic STBC fp klq ql _b rpba, qeb krj_bo lc pm^`b-qfjb

pqob^jp fp qeb p^jb ^p qeb krj_bo lc pm^qf^i pqob^jp, ^ka qeb pbnrbk`bp lc OFDM pvj_lip fk b^`e

pm^`b-qfjb pqob^j ^ob `ljmlpba lc qeb pbnrbk`bp lc OFDM pvj_lip fk qeb `loobpmlkafkd pm^qf^i

pqob^j. Ik b^`e dolrm lc obpriqfkd `ljmibu krj_bop fk b^`e pm^`b-qfjb pqob^j, qeb `ljmibu

krj_bop fkabuba 0 ql ^ob j^mmba lkql OFDM pr_`^oofbop sf^ qeb j^mmfkd crk`qflk

^p abp`of_ba fk 19.3.11.11, 19.3.11.11.3, 19.3.11.11.4, 19.3.11.11.5, ^ka 19.3.11.12.

l) Dbqbojfkb tebqebo 20 MHw lo 40 MHw lmbo^qflk fp ql _b rpba colj qeb CH]BANDWIDTH

m^o^jbqbo lc qeb TXVECTOR. Smb`fcf`^iiv, tebk CH]BANDWIDTH fp HT]CBW20 lo

NON]HT]CBW20, 20 MHw lmbo^qflk fp ql _b rpba. Webk CH]BANDWIDTH fp HT]CBW40 lo

NON]HT]CBW40, 40 MHw lmbo^qflk fp ql _b rpba. Flo 20 MHw lmbo^qflk (tfqe qeb bu`bmqflk lc

klk-HT cloj^qp), fkpboq clro pr_`^oofbop ^p mfilqp fkql mlpfqflkp �21, �7, 7, ^ka 21. Teb qlq^i krj_bo

lc qeb pr_`^oofbop, , fp 56. Flo 40 MHw lmbo^qflk (tfqe qeb bu`bmqflk lc MCS 32 ^ka klk-HT

armif`^qb cloj^q), fkpboq pfu pr_`^oofbop ^p mfilqp fkql mlpfqflkp �53, �25, �11, 11, 25, ^ka 53,

obpriqfkd fk ^ qlq^i lc pr_`^oofbop. Sbb 19.3.11.11.5 clo mfilq il`^qflkp tebk rpfkd

MCS 32 ^ka 19.3.11.12 clo mfilq il`^qflkp tebk rpfkd klk-HT armif`^qb cloj^q. Teb mfilqp ^ob

jlari^qba rpfkd ^ mpbralo^kalj `lsbo pbnrbk`b. Rbcbo ql 19.3.11.10 clo abq^fip. Flo 40 MHw

lmbo^qflk, ^mmiv ^ +90| me^pb pefcq ql qeb `ljmibu s^irb fk b^`e OFDM pr_`^oofbo tfqe ^k fkabu

dob^qbo qe^k 0, ^p abp`of_ba fk 19.3.11.11.4, 19.3.11.11.5, ^ka 19.3.11.12.

m) M^m b^`e lc qeb `ljmibu krj_bop fk b^`e lc qeb pr_`^oofbop fk b^`e lc qeb OFDM pvj_lip fk

b^`e lc qeb pm^`b-qfjb pqob^jp ql qeb qo^kpjfq `e^fk fkmrqp. Flo afob`q-j^mmba lmbo^qflk,

, ^ka qebob fp ^ lkb-ql-lkb `loobpmlkabk`b _bqtbbk pm^`b-qfjb pqob^jp ^ka qo^kpjfq

`e^fkp. Ik qefp `^pb, qeb OFDM pvj_lip ^ppl`f^qba tfqe b^`e pm^`b-qfjb pqob^j ^ob ^ipl ^ppl`f^qba

tfqe qeb `loobpmlkafkd qo^kpjfq `e^fk. Oqebotfpb, ^ pm^qf^i j^mmfkd j^qofu ^ppl`f^qba tfqe b^`e

OFDM pr_`^oofbo, ^p fkaf`^qba _v qeb EXPANSION]MAT m^o^jbqbo lc qeb TXVECTOR, fp rpba

ql mbocloj ^ ifkb^o qo^kpcloj^qflk lk qeb sb`qlo lc `ljmibu krj_bop ^ppl`f^qba tfqe b^`e

pr_`^oofbo fk b^`e OFDM pvj_li. Tefp pm^qf^i j^mmfkd j^qofu j^mp qeb sb`qlo lc `ljmibu

krj_bop fk b^`e pr_`^oofbo fkql ^ sb`qlo lc `ljmibu krj_bop fk b^`e pr_`^oofbo. Teb pbnrbk`b

lc `ljmibu krj_bop ^ppl`f^qba tfqe b^`e qo^kpjfq `e^fk (tebob b^`e lc qeb `ljmibu

krj_bop fp q^hbk colj qeb p^jb mlpfqflk fk qeb sb`qlo lc `ljmibu krj_bop ^`olpp qeb

pr_`^oofbop ^ppl`f^qba tfqe ^k OFDM pvj_li) `lkpqfqrqbp ^k OFDM pvj_li ^ppl`f^qba tfqe qeb

`loobpmlkafkd qo^kpjfq `e^fk. Flo abq^fip, pbb 19.3.11.11. Sm^qf^i j^mmfkd j^qof`bp j^v fk`irab

`v`if` pefcqp, ^p abp`of_ba fk 19.3.11.11.2.

n) Ic qeb CH]BANDWIDTH ^ka CH]OFFSET m^o^jbqbop lc qeb TXVECTOR fkaf`^qb qe^q rmmbo

lo iltbo 20 MHw ^ob ql _b rpba fk 40 MHw, jlsb qeb `ljmibu krj_bop ^ppl`f^qba tfqe pr_`^oofbop

�28 ql 28 fk b^`e qo^kpjfq `e^fk ql `^oofbop 4 ql 60 fk qeb rmmbo `e^kkbi lo �60 ql �4 fk qeb iltbo
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`e^kkbi. Nlqb qe^q qefp pefcqp qeb pfdk^i fk cobnrbk`v colj qeb `bkqbo lc qeb 40 MHw `e^kkbi ql +10

MHw lo �10 MHw lccpbq colj qeb `bkqbo lc qeb 40 MHw `e^kkbi. Teb `ljmibu krj_bop fk qeb lqebo

pr_`^oofbop ^ob pbq ql 0.

o) Flo b^`e dolrm lc pr_`^oofbop ^ka b^`e lc qeb qo^kpjfq `e^fkp, `lksboq qeb pr_`^oofbop ql

qfjb alj^fk rpfkd IDFT. Pobmbka ql qeb Flrofbo-qo^kpclojba t^sbcloj ^ `fo`ri^o buqbkpflk lc

fqpbic, qerp clojfkd ^ GI, ^ka qork`^qb qeb obpriqfkd mboflaf` t^sbcloj ql ^ pfkdib OFDM pvj_li

ibkdqe _v ^mmivfkd qfjb alj^fk tfkaltfkd. Dbqbojfkb qeb ibkdqe lc qeb GI ^``loafkd ql qeb

GI]TYPE m^o^jbqbo lc qeb TXVECTOR. Rbcbo ql 19.3.11.11 ^ka 19.3.11.12 clo abq^fip. Webk

_b^jclojfkd fp klq rpba, fq fp pljbqfjbp mlppf_ib ql fjmibjbkq qeb `v`if` pefcqp fk qeb qfjb alj^fk.

p) Ammbka qeb OFDM pvj_lip ^ppl`f^qba tfqe b^`e qo^kpjfq `e^fk lkb ^cqbo ^klqebo, pq^oqfkd ^cqbo qeb

cfk^i cfbia lc qeb PHY mob^j_ib. Rbcbo ql 19.3.2 ^ka 19.3.7 clo abq^fip.

q) Um`lksboq qeb obpriqfkd `ljmibu _^pb_^ka t^sbcloj ^ppl`f^qba tfqe b^`e qo^kpjfq `e^fk ql ^k RF

pfdk^i ^``loafkd ql qeb `bkqbo cobnrbk`v lc qeb abpfoba `e^kkbi ^ka qo^kpjfq. Rbcbo ql 19.3.7 clo

abq^fip. Teb qo^kpjfq `e^fkp ^ob `lkkb`qba ql ^kqbkk^ bibjbkqp ^``loafkd ql ANTENNA]SET lc qeb

TXVECTOR fc ASEL fp ^mmifba.

,4).)0 EbWh_Tg\ba TaW VbW\aZ fV[X`X $E;K%

Teb MCS fp ^ s^irb qe^q abqbojfkbp qeb jlari^qflk, `lafkd, ^ka krj_bo lc pm^qf^i `e^kkbip. Iq fp ^ `ljm^`q

obmobpbkq^qflk qe^q fp `^oofba fk qeb HT-SIG. R^qb-abmbkabkq m^o^jbqbop clo qeb crii pbq lc MCSp ^ob peltk

fk T^_ib 19-27 qeolrde T^_ib 19-41 (fk 19.5). Tebpb q^_ibp dfsb o^qb-abmbkabkq m^o^jbqbop clo MCSp tfqe

fkaf`bp 0 ql 76. MCSp tfqe fkaf`bp 0 ql 7 ^ka 32 e^sb ^ pfkdib pm^qf^i pqob^j; MCSp tfqe fkaf`bp 8 ql 31

e^sb jriqfmib pm^qf^i pqob^jp rpfkd bnr^i jlari^qflk (EQM) lk ^ii lc qeb pqob^jp; MCSp tfqe fkaf`bp 33 ql

76 e^sb jriqfmib pm^qf^i pqob^jp rpfkd rkbnr^i jlari^qflk (UEQM) lk qeb pm^qf^i pqob^jp. MCS fkaf`bp 77

ql 127 ^ob obpbosba.

T^_ib 19-27 qeolrde T^_ib 19-30 pelt o^qb-abmbkabkq m^o^jbqbop clo EQM MCSp clo lkb, qtl, qeobb, ^ka

clro pqob^jp clo 20 MHw lmbo^qflk. T^_ib 19-31 qeolrde T^_ib 19-34 pelt o^qb-abmbkabkq m^o^jbqbop clo

EQM MCSp fk lkb, qtl, qeobb, ^ka clro pqob^jp clo 40 MHw lmbo^qflk. Teb p^jb EQM MCSp ^ob rpba clo

20 MHw ^ka 40 MHw lmbo^qflk. T^_ib 19-35 peltp o^qb-abmbkabkq m^o^jbqbop clo qeb 40 MHw, 6 M_/p

MCS 32 cloj^q.

Teb obj^fkfkd q^_ibp, T^_ib 19-36 ql T^_ib 19-41, pelt o^qb-abmbkabkq m^o^jbqbop clo qeb MCSp tfqe

UEQM lc qeb pm^qf^i pqob^jp clo rpb tfqe NSS > 1.

UEQM MCSp ^ob abq^fiba fk qeb cliiltfkd q^_ibp:

� T^_ib 19-36 qeolrde T^_ib 19-38 ^ob clo 20 MHw lmbo^qflk.

� T^_ib 19-39 qeolrde T^_ib 19-41 ^ob clo 40 MHw lmbo^qflk.

Ak HT STA pe^ii prmmloq ^ii bnr^i jlari^qflk (EQM) o^qbp clo lkb pm^qf^i pqob^j (MCSp 0 ql 7) rpfkd ^ 20

MHw `e^kkbi tfaqe. Ak HT AP qe^q fp klq ^ VHT AP pe^ii prmmloq ^ii EQM o^qbp clo qtl pm^qf^i pqob^jp

(MCSp 8 ql 15) rpfkd ^ 20 MHw `e^kkbi tfaqe. Aii lqebo MCSp ^ka jlabp ^ob lmqflk^i, pmb`fcf`^iiv

fk`irafkd qo^kpjfq ^ka ob`bfsb prmmloq lc 400 kp GI, lmbo^qflk fk 40 MHw, ^ka prmmloq lc MCSp tfqe fkaf`bp

16 ql 76.

NST NTX
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,4).)1 L\`\aZ(eX_TgXW cTeT`XgXef

T^_ib 19-6 abcfkbp qeb qfjfkd-obi^qba m^o^jbqbop.

LTU_X ,4(1rL\`\aZ(eX_TgXW VbafgTagf

Parameter

TXVECTOR CH_BANDWIDTH

NON_HT_CBW20 HT_CBW_20

HT_CBW40 or
NON_HT_CBW40

HT
format

MCS 32 and
non-HT duplicate

NSD: Nrj_bo lc `ljmibu
a^q^ krj_bop

48 52 108 48

NSP: Nrj_bo lc mfilq
s^irbp

4 4 6 4

NST: Tlq^i krj_bo lc
pr_`^oofbop
Sbb NOTE 1

52 56 114 104

NSR: Hfdebpq a^q^
pr_`^oofbo fkabu

26 28 58 58

: Sr_`^oofbo cobnrbk`v
pm^`fkd

312.5 hHw
(20 MHw/64)

312.5 hHw 312.5 hHw
(40 MHw/128)

TDFT: IDFT/DFT mbofla 3.2 �p 3.2 �p 3.2 �p

TGI: Gr^oa fkqbos^i
aro^qflk

0.8 �p= TDFT/4 0.8 �p 0.8 �p

TGI2: Dlr_ib dr^oa
fkqbos^i

1.6 �p 1.6 �p 1.6 �p

TGIS: Seloq dr^oa fkqbos^i
aro^qflk

N/A 0.4 �p = TDFT/8 0.4 �p
Sbb NOTE 2

TL-STF: Nlk-HT peloq
qo^fkfkd pbnrbk`b aro^qflk

8 �p=10� TDFT/4 8 �p 8 �p

THT-GF-STF: HT-dobbkcfbia
peloq qo^fkfkd cfbia aro^qflk

N/A 8 �p=10� TDFT/4 8 �p
Sbb NOTE 2

TL-LTF: Nlk-HT ilkd
qo^fkfkd cfbia aro^qflk

8 �p=2� TDFT+TGI2 8 �p 8 �p

TSYM: Svj_li fkqbos^i 4 �p= TDFT+TGI 4 �p 4 �p

TSYMS: Seloq GI pvj_li
fkqbos^i

N/A 3.6 �p = TDFT+TGIS 3.6 �p
Sbb NOTE 2

TL-SIG: Nlk-HT SIGNAL
cfbia aro^qflk

4 �p= TSYM 4 �p 4 �p

THT-SIG: HT SIGNAL cfbia
aro^qflk

N/A 8 �p= 2TSYM 8 �p
Sbb NOTE 2

THT-STF: HT peloq qo^fkfkd
cfbia aro^qflk

N/A 4 �p 4 �p
Sbb NOTE 2

 F
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T^_ib 19-7 abcfkbp m^o^jbqbop rpba cobnrbkqiv fk Ci^rpb 19.

THT-LTF1: Ffopq HT ilkd
qo^fkfkd cfbia aro^qflk

N/A 4 �p fk HT-jfuba
cloj^q, 8 �p fk HT-
dobbkcfbia cloj^q

4 �p fk HT-jfuba cloj^q, 8 �p fk
HT-dobbkcfbia cloj^q

Sbb NOTE 2

THT-LTFs: Sb`lka, ^ka
pr_pbnrbkq, HT ilkd
qo^fkfkd cfbiap aro^qflk

N/A 4 �p 4 �p
Sbb NOTE 2

NOTE 1�NST = NSD + NSP bu`bmq fk qeb `^pbp lc MCS 32 ^ka klk-HT armif`^qb, tebob qeb krj_bo lc a^q^

pr_`^oofbop afccbop colj qeb krj_bo lc `ljmibu a^q^ krj_bop, ^ka qeb krj_bo lc mfilq pr_`^oofbop afccbop colj
qeb krj_bo lc mfilq s^irbp. Ik qelpb `^pbp, a^q^ krj_bop ^ka mfilq s^irbp ^ob obmif`^qba fk rmmbo ^ka iltbo 20 MHw
mloqflkp lc 40 MHw pfdk^i ql j^hb ^ qlq^i lc 104 pr_`^oofbop.

NOTE 2�Nlq ^mmif`^_ib fk klk-HT cloj^qp.

NOTE 3�N/A = Nlq ^mmif`^_ib.

LTU_X ,4(2r>eXdhXag_l hfXW cTeT`XgXef

Symbol Explanation

Nrj_bo lc `laba _fqp mbo pvj_li

Nrj_bo lc `laba _fqp mbo pvj_li mbo qeb i-qe pm^qf^i pqob^j

Nrj_bo lc a^q^ _fqp mbo pvj_li

Nrj_bo lc `laba _fqp mbo pfkdib `^oofbo

Nrj_bo lc `laba _fqp mbo pfkdib `^oofbo clo pm^qf^i pqob^j i

Nrj_bo lc ob`bfsb `e^fkp

Nrj_bo lc pm^`b-qfjb pqob^jp

Nrj_bo lc pm^qf^i pqob^jp

Nrj_bo lc buqbkpflk pm^qf^i pqob^jp

Nrj_bo lc qo^kpjfq `e^fkp

Nrj_bo lc BCC bk`labop clo qeb D^q^ cfbia

Nrj_bo lc HT Llkd To^fkfkd cfbiap (pbb 19.3.9.4.6)

Nrj_bo lc D^q^ HT Llkd To^fkfkd cfbiap

Nrj_bo lc Euqbkpflk HT Llkd To^fkfkd cfbiap

Clafkd o^qb

LTU_X ,4(1rL\`\aZ(eX_TgXW VbafgTagf (continued)

Parameter

TXVECTOR CH_BANDWIDTH

NON_HT_CBW20 HT_CBW_20

HT_CBW40 or
NON_HT_CBW40

HT
format

MCS 32 and
non-HT duplicate

NCBPS

NCBPSS i  

NDBPS

NBPSC

NBPSCS i  

NRX

NSTS

NSS

NESS

NTX

NES

NHT-LTF

NHT-DLTF

NHT-ELTF

R
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,4).)2 ETg[X`Tg\VT_ WXfVe\cg\ba bY f\ZaT_f

Flo qeb abp`ofmqflk lc qeb `lksbkqflk lk j^qebj^qf`^i abp`ofmqflk lc pfdk^ip, pbb 17.3.2.5.

Ik qeb `^pb lc bfqebo ^ 20 MHw klk-HT cloj^q (TXVECTOR m^o^jbqbo FORMAT bnr^i ql NON]HT,

MODULATION m^o^jbqbo bnr^i ql lkb lc xERP-OFDM, OFDMz) qo^kpjfppflk lo ^ 20 MHw HT cloj^q

(TXVECTOR m^o^jbqbo FORMAT bnr^i ql HT]MF lo HT]GF, CH]BANDWIDTH bnr^i ql

HT]CBW]20) qo^kpjfppflk, qeb `e^kkbi fp afsfaba fkql 64 pr_`^oofbop. Ik qeb 20 MHw klk-HT cloj^q, qeb

pfdk^i fp qo^kpjfqqba lk pr_`^oofbop �26 ql �1 ^ka 1 ql 26, tfqe 0 _bfkd qeb `bkqbo (a`) `^oofbo. Ik qeb 20 MHw

HT cloj^q, qeb pfdk^i fp qo^kpjfqqba lk pr_`^oofbop �28 ql �1 ^ka 1 ql 28.

Ik qeb `^pb lc qeb 40 MHw HT cloj^q, ^ 40 MHw `e^kkbi fp rpba. Teb `e^kkbi fp afsfaba fkql

128 pr_`^oofbop. Teb pfdk^i fp qo^kpjfqqba lk pr_`^oofbop �58 ql �2 ^ka 2 ql 58.

Ik qeb `^pb lc 40 MHw HT rmmbo cloj^q lo 40 MHw HT iltbo cloj^q, qeb rmmbo lo iltbo 20 MHw fp afsfaba

fkql 64 pr_`^oofbop. Teb pfdk^i fp qo^kpjfqqba lk pr_`^oofbop �60 ql �4 fk qeb `^pb lc ^ 40 MHw HT iltbo

cloj^q qo^kpjfppflk ^ka lk pr_`^oofbop 4 ql 60 fk qeb `^pb lc ^ 40 MHw HT rmmbo cloj^q qo^kpjfppflk.

Ik qeb `^pb lc qeb MCS 32 ^ka klk-HT armif`^qb cloj^qp, qeb p^jb a^q^ ^ob qo^kpjfqqba lsbo qtl ^ag^`bkq

20 MHw `e^kkbip. Ik qefp `^pb, qeb 40 MHw `e^kkbi fp afsfaba fkql 128 pr_`^oofbop, ^ka qeb a^q^ ^ob

qo^kpjfqqba lk pr_`^oofbop �58 ql �6 ^ka 6 ql 58.

Teb qo^kpjfqqba pfdk^i fp abp`of_ba fk `ljmibu _^pb_^ka pfdk^i klq^qflk. Teb ^`qr^i qo^kpjfqqba pfdk^i fp

obi^qba ql qeb `ljmibu _^pb_^ka pfdk^i _v qeb obi^qflk peltk fk Enr^qflk (19-1).

(19-1)

tebob

fp qeb `bkqbo cobnrbk`v lc qeb `^oofbo

Teb qo^kpjfqqba RF pfdk^i fp abofsba _v jlari^qfkd qeb `ljmibu _^pb_^ka pfdk^i, tef`e `lkpfpqp lc pbsbo^i

cfbiap. Teb qfjfkd _lrka^ofbp clo qeb s^oflrp cfbiap ^ob peltk fk Ffdrob 19-4.

Teb qfjb lccpbq, , abqbojfkbp qeb pq^oqfkd qfjb lc qeb `loobpmlkafkd cfbia.

Ik HT-jfuba cloj^q, qeb pfdk^i qo^kpjfqqba lk qo^kpjfq `e^fk pe^ii _b ^p peltk fk Enr^qflk (19-2).

>\ZheX ,4(/rL\`\aZ UbhaWTe\Xf Ybe HH<M Y\X_Wf

rRF t  Rb r t  bum j2 fct    =

fc

J,QRD J,JRD J,QGE FR,QGE
FR,

QRD
B\o\

FR,ED,QRD FR,JRD0 FR,QGE
FR,

JRD1

FR,

JRD1

FR,

JRDi
B\o\

oJ,JRD oJ,QGE oFR,QGE oFR,QRD oFR,JRD oFR,B\o\

B\o\ B\o\

oFR,B\o\

FR,

JRDi

oFR,JRDnoFR,QdEoFR,JRD0

FR,hds`_ Djmh\o

FR,bm``iad`g_

Djmh\o

FR,

JRD0
---

---

tField

iTX
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(19-2)

tebob

Ik qeb `^pb lc HT-dobbkcfbia cloj^q, qeb qo^kpjfqqba pfdk^i lk qo^kpjfq `e^fk pe^ii _b ^p peltk fk

Enr^qflk (19-3).

(19-3)

tebob

E^`e _^pb_^ka t^sbcloj, , fp abcfkba sf^ qeb afp`obqb Flrofbo qo^kpcloj (DFT) mbo OFDM pvj_li

^p peltk fk Enr^qflk (19-4).

(19-4)

rPPDU

iTX  
t  rL-STF

iTX  
t  rL-LTF

iTX  
t tL-LTF�  

rL-SIG

iTX  
t tL-SIG�  rHT-SIG

iTX  
t tHT-SIG�  rHT-STF

iTX  
t tHT-STF�  

rHT-LTF

iTX iLTF   
t tHT-LTF� iLTF � 1  THT-LTFs�  

iLTF = 1

NHTLTF

 rHT-DATA

iTX  
t tHT-DATA�  

+

+ + +

+ +

=

tL-LTF TL-STF=

tL-SIG tL-LTF TL-LTF= +

tHT-SIG tL-SIG TL-SIG= +

tHT-STF tHT-SIG THT-SIG= +

tHT-LTF tHT-STF THT-STF= +

tHT-Data tHT-LTF NHT-LTF T 
HT-LTFs

= +

TXi

rPPDU

iTX  
t  rHT GF� STF�

iTX  
t  rHT LTF� 1

iTX  
t tHT LTF� 1�  

rHT SIG�

iTX  
t tHT SIG��  

rHT LTF�

iTX iLTF   
t tHT LTFs�� iLTF � 2  THT LTFs��  

rHT DATA�

iTX  
t tHT DATA��  +

iLTF = 2

NHTLTF

 

+

+

+

=

tHT LTF� 1 THT GF� STF�=

tHT-SIG tHT-LTF1 THT-LTF1= +

tHT-LTFs tHT-SIG THT-SIG= +

tHT-Data tHT-LTFs NHT-LTF � 1  T 
HT-LTFs

= +

rFfbia

iTX  
t  

rFfbia

iTX  
t  

1

NFfbia

Tlkb
NTX 

-------------------------------wTFfbia
t   kXk

iTX  
j2 k Ft  bum

k

 =
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Tefp dbkbo^i obmobpbkq^qflk eliap clo ^ii cfbiap. A prddbpqba abcfkfqflk lc qeb tfkaltfkd crk`qflk, ,

fp dfsbk fk 17.3.2.5. Teb cobnrbk`v alj^fk pvj_lip obmobpbkq qeb lrqmrq lc ^kv pm^qf^i mol`bppfkd fk

pr_`^oofbo clo qo^kpjfq `e^fk obnrfoba clo qeb cfbia.

Teb crk`qflk fp rpba ql obmobpbkq ^ olq^qflk lc qeb rmmbo qlkbp fk ^ 40 MHw `e^kkbi ^p peltk fk

Enr^qflk (19-5) ^ka Enr^qflk (19-6).

(19-5)

(19-6)

Teb p`^ib c^`qlo fk Enr^qflk (19-4) `^rpbp qeb qlq^i mltbo lc qeb qfjb alj^fk pfdk^i ^p

prjjba lsbo ^ii qo^kpjfq `e^fkp ql _b bfqebo 1 lo iltbo qe^k 1 tebk obnrfoba. T^_ib 19-8 prjj^ofwbp qeb

s^oflrp s^irbp lc .

,4).)3 LeTaf`\ff\ba \a g[X hccXe*_bjXe -+ E@m bY T /+ E@m V[TaaX_

Webk qo^kpjfqqfkd fk qeb rmmbo/iltbo 20 MHw mloqflk lc ^ 40 MHw `e^kkbi, qeb j^qebj^qf`^i abcfkfqflk lc

qo^kpjfppflk pe^ii cliilt qe^q lc ^ 20 MHw `e^kkbi tfqe fk Enr^qflk (19-1) obmi^`ba _v .

LTU_X ,4(3rNT_hX bY gbaX fVT_\aZ YTVgbe

Field

, see NOTE 1

20 MHz 40 MHz

L-STF 12 24

HT-GF-STF 12 24

L-LTF 52 104

L-SIG 52 104

HT-SIG 52/56, pbb NOTE 2 104/114, pbb NOTE 2

HT-STF 12 24

HT-LTF 56 114

HT-DATA 56 114

MCS 32 � 104

Nlk-HT Drmif`^qb � 104

NOTE 1�Teb krj_bop fk qeb q^_ib obcbo lkiv ql qeb s^irb lc ^p fq ^mmb^op fk Enr^qflk (19-4) ^ka fk

pr_pbnrbkq pmb`fcf`^qflk lc s^oflrp cfbiap. Tefp s^irb jfdeq _b afccbobkq colj qeb ^`qr^i krj_bo lc qlkbp _bfkd
qo^kpjfqqba.

NOTE 2�Teb s^irbp 56 ^ka 114 ^ob clo HT-dobbkcfbia cloj^q; qeb s^irbp 52 ^ka 104 ^ob clo HT-jfuba cloj^q.

wTFfbia
t  

Xk

iTX  

k iTX

 k

 k
1 k 0 fk ^ 40 MHw `e^kkbi   

j k 0 fk ^ 40 MHw `e^kkbi    
 
 

=

 k 1 fk ^ 20 MHw `e^kkbi =

1 NFfbia

Tlkb
NTX  

NFfbia

Tlkb

NField

Tone

NField

Tone

NField

Tone

fc fc 10 MHw 
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-,) NXel [\Z[ g[ebhZ[chg $N@L% H@Q fcXV\Y\VTg\ba

-,-,), AagebWhVg\ba

-,),), AagebWhVg\ba gb g[X N@L H@Q@Q

Ci^rpb 2121 pmb`fcfbp qeb PHY bkqfqv clo ^ sbov efde qeolrdemrq (V(VHT) loqeldlk^i cobnrbk`v afafsfpflklk

jrjriqfmibufkd (OFDFDM) pvpqbj.

IkIk ^aafqflk qlql qeb obnrfobjbkqkqp fk Ci^rpb 2121, ^ VHT STA pe^ii _b_b `^m^_ib lc qo^kpjfqqfkd ^ka ob`bfsfkd

PPDUp qe^q ^ob `ljmif^kq tfqe qeb j^ka^qlov PHY pmb`fcf`^qflkp ababcfkbkba fkfk Ci^rpb 19.

TeTeb VHT PHY fp _^pba lk qeb HT PHY abcfkba fk Ci^rpb 19, tef`e fk qrok fp _^pba lk qeb OFDM PHY

abcfkba fk Ci^rpb 17. Teb VHT PHY buqbkap qeb j^ufjrjrj krj_bo lc pm^`b-qfjb pqob^jp prmmloqba ql

bfdeq ^k^ka molslsfabp prmrmmloq clo alaltkifkh jrjriqf-rpbo (M(MU) qo^kpjfjfppflkp. A altkifkh MU qo^kpjfppflk

prmmloqp rm qlql clro rpbop tfqe rm qlql clro pm^`b-qfjb pqob^jp mbmbo rpbo tftfqe qeb qlqlq^i krj_bo lc pm^`b-qfjb

pqob^jp klq bu`bbafkd bfdeq.

NOTE�MU qo^kpjfppflk fp afccbobkq colj VHT SU dolrm ^aaobppba qo^o^kpjfppflk.

Teb VHVHT PHPHY molsfabp prmrmmloq clo 2020 MHw, 40 MHw, 8080 MHw, ^kaka 160 MHw `lkqfdrlrp `e^kkbi tfaqepep

^ka prmmloq clo 80+80 MHw klk`lkqfdrlrp `e^kkbi tfaqaqe.e.

Teb VHVHT PHPHY a^q^ pr_`^oofbop ^ob jlari^qba rpfkd _fkfk^ov me^pb pefefcqcq hbvfkd (BPSK), nrnr^ao^qrob me^pb

pefcq hbvfkd (QPSK), 16-nr^ao^q^qrorob ^jmimifqrab jlalari^qflk (16-QAM),), 64-QAM, ^ka 256-Q-QAM. Flot^oaoa

boolo `loob`qflk (FEC) `lafkd (`lkslirqflk^i lo LDPC `lafkdkd) fp rpba tfqe `lafkd o^qbp lc 1/2, 2/3, 3/4,

^ka 5/6.

A VHT STA pe^ii prmmloq qeb cliiltfkd cb^qrobp:

� N� Nlk-HT ^ka klk-HT armif`^qb cloj^qp (qo^kpjfq ^ka ob`bfsb) clo ^iiii `e^kkbi tftfaqep prmmloqba _v_v

qeb VHT STA

� H� HT-jfuba cloj^q (qo^kpjfq ^ka ob`bfsb)

� V� VHT cloj^q (qo^kpjfq ^ka ob`bfsb)

� 2� 20 MHw, 40 MHw, ^ka 80 MHw `e^kkbi tfaqep

� S� Sfkdib pm^qf^i pqob^j VHT-MCSp 0 ql 7 (qo^kpjfq ^ka ob`bfsb) fk ^ii prmrmmloloqba `e^e^kkbi tfaqep

� B� Bfk^ov `lkslirqflk^i `lafkd

A VHT STA j^v prmmloq qeb cliiltfkd cb^qrobp:

� H� HT-dobbkcfbia cloj^q (qo^kpjfq ^ka ob`bfsb)

� 2� 2 lo jlob pm^qf^i pqob^jp (qo^kpjfq ^ka ob`bfsb)

� 4� 400 kp peloq dr^oa fkqbos^i (qo^kpjfq ^ka ob`bfsb)

� B� Bb^jclojfkd plrkafkd (_v pbkafkd ^ VHT NDP)

� R� Rbpmlkafkd ql qo^kpjfq _b^jclojfkfkd plrkafkd (_v molsfafkdkd `ljmobppba _b^jclojfkd cbba_^`h)

� S� STBC (qo^kpjfq ^ka ob`bfsb)

� L� LDPC (qo^kpjfq ^ka ob`bfsb)

� V� VHT MU PPDUp (qo^kpkpjfq ^ka ob`bfsb)

� S� Srmmloq clo 160 MHw `e^kkbi tfaqe

� S� Srmmloq clo 80+80 MHw `e^kkbi tfaqe

� V� VHT-MCSp 8 ^ka 9 (qo^kpjfq ^ka ob`bfsb)
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^ VHT STA pe^ii _b_b `^m^_ib lc qo^kpjfqqfkd ^ka ob`bfsfkdbnr , m

PPDUp qe^q ^ob `ljmif^kq tfqe qeb j^ka^qlov PHY pmb`fcf`^qflkp ababcfkbkba fkfk Ci^rpb 19

TeTeb VHT PHY fp _^pba lk qeb HT PHY abcfkba fk Ci^rpb 19, tef`e fk qrok fp _^pba lk qeb OFDM PHY

abcfkba fk Ci^rpb 17. 

A VHT STA j^v prmmloq qeb cliiltfkd cb^qrobp:

� Bb^jclojfkd plrkafkd (_v pbkafkd ^ VHT NDP)
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-,),)- KVbcX

Teb pbosf`bp molsfaba ql qeb MAC _v qeb VHT PHY `lkpfpq lc qeb cliiltfkd molql`li crk`qflkp:

^) A crk`qflk qe^e^q ababcfkbp ^ jbqela lc j^mmfkd qeb PSDUp fkql ^ coco^jfkd cloj^q (PPDU) prfq^_ib clolo

pbkafkd ^ka ob`bfsfkd PSDUp _bqtbbk qtl lo jlob STAp.

_)_) A crk`k`qflklk qe^e^q ababcfkbkbp qeb `e^o^`qbofpqf`p ^ka jbqela lc qo^o^kpjfqqfkd ^ka ob`bfsfkd a^q^ qeolrde ^

tfobibpp jbafrj _bqtbbk qtl lo jljlob STAp. Dbmbkafkd lk qeb PPDU cloj^q, qebpb STAp prmmloq

^ jfuqrob lc VHT, Ci^rpb 19 ^ka CiCi^rpb 17 PHYp.p.

-,),). N@L H@Q YhaVg\baf

-,),).), ?XaXeT_

Teb VHVHT PHY `lkq^fkp qtl crk`qflk^i bkqfqfbp: qeb PHY crk`qflk ^ka qeb mevpf`^i i^vbo j^k^dbjbkq

crk`qflk (f.b., qeb PLME). Blqe lc qebpb crk`qflkp ^ob abp`of_ba fk abqbq^fi fk 21.3 ^k^ka 21.4.

Teb VHVHT PHPHY pbosf`b fp molsfaba qlql qeb MAC qeolrde qeb PHY pbosf`b mofjfqfsbp abcfkba fk Ci^rpb 8.8. Teb

VHT PHY pbosf`b fkqboc^`b fpfp abp`of_ba fk 21.2.

-,),).)- H@Q `TaTZX`XaXag XaXag\glgl $HDHDE=E=%

Teb PLME mboclojp j^k^dbjbkq lc qeb il`^i PHY crk`qflkp fk `lkgrkrk`qflk tfqe qeb MLME.

-,),).). KXei\VX fcXV\Y\VTg\ba `Xg[bW

Teb jljlabip obmbmobpbkqba _v cfdrobp ^ka pq^qb af^do^jp ^ob fkfkqbkababa ql _b fiirpqpqo^qflkp lc qeb crk`qflkp

molsfaba. Iq fp fjmjmloq^kq ql afpqfkdrfpepe _bqtbbk ^ jlalabi ^kaka ^ ob^i fjmibjbkq^qflk. Teb jlabip ^obob

lmqfjfjfwba clo pfjfjmif`fqv ^ka `i^ofqv lc mobpbkq^qflk, _rq alal klq kb`bpp^ofiv obcib`q ^kv m^oqf`ri^o

fjfjmibjbkq^qflklk.

Teb pbosf`b lc ^ i^vbo fp qebeb pbq lc `^m^_fifqfbp qe^q fq lclccbop ql ^ rprpbo fk qeb kbkbuq efdebo i^vbo. A_pqo^`q

pbosf`bp ^ob pmb`fcfba ebob _v ababp`of_fkd qeb pbosf`b mofjfjfqfqfsbp ^ka m^o^jbqbop qe^q `e^o^`qbofwb b^`e

pbosf`b. Tefp abcfkfqflklk fp fkababmbkabkq lc ^kv m^oqf`ri^o fjmibjbkq^qflk.

-,),)/ HH<M Ybe`Tgf

Teb pqpqor`qrob lc qeb PPDU qo^kpjfqqba _v ^ VHVHT STA fp abqbojfkba _v qeb TXVECTOR m^o^jbqbop ^p^p

abcfkba fk T^_ib 21-1-1.

IkIk ^ VHT STA qeb FORMAT m^o^jbqbo abqbojojfkbp qeb lsbo^ii pqoror`qrob lc qeb PPDU ^ka `^k q^hb lkb lclc

qeb cliiltfkd s^irbp:

� N� Nlk-HT cloj^q (NON]HT), _^pba lk Ci^rpb 17 ^ka fk`irafkd klk-HT armif`^qb cloj^q.

� H� HT-jfuba cloj^q (HT]MF) ^p pmb`fcfba fk Ci^rpb 19.

� H� HT-dobbkcfbia cloj^q (HT]GF) ^p pmb`fcfba fk Ci^rpb 19.

� V� VHT cloj^q (VHT). PPDUp lc qefp cloj^q `lkq^fk ^ mob^j_ib `ljm^qf_ib tfqe CiCi^rpb 17 ^kaka

Ci^rpbpb 1919 STAp. Teb klk-VHT mloqfqflk lc qeb VHT cloj^q mob^j_ib (qeb m^oqp lc VHT mob^j_ib

mob`bafkdkd qeb VHT-SIG-A-A cfbia) fp abcfkba pl qe^q fq `^k _b ab`laba _v qebpb STAp.

NOTE�Rbnrfoba prmmloq clo qebpb cloloj^qp fp abcfkba fkfk 11.40, 19.1.1, ^ka 21.1.1.

A VHT PPDU `^k _b croqebo `^qbdlofwba ^p ^ VHT SU PPDU lo ^ VHT MU PPDU. A VHT PPDU rpfkd ^

dolrm ID s^i^irb lc 0 lo 63 fp ^ VHT SU PPDU ^ka bfbfqebo `^oofbp lkikiv lkbkb PSDU lolo klkl PSDU. A VHT PPDU
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-,-,). N@L H@Q

-,).), AagebWhVg\ba

Tefp pr_`i^rpb momolsfabp qeb mol`barob _v tef`e PSDUp ^ob `lksboqbqba ql ^ka colj qo^kpjfjfppflkp lk qeb

tfobibpp jbafafrj.

DrDrofkd qo^kpjfppflk, ^ PSDU (fk qeb SU `^pb) lo lkb lo jlob PSDUp (fk qeb MU `^pb) ^ob mol`bppba (f.b.,

p`o^j_iba ^ka `laba) ^kaka ^mmbkaba ql qeb PHY mob^j_i_ib ql `ob^qb qeb PPDU. Aq qeb ob`bfsbo, qeb PHY

mob^j_ib fp mol`bppba ql ^fa fk qeb abqb`qflk, abjlari^qflk, ^ka abifsbov lc qeb PSDU.

Pob-VHT jlari^qba cfbiap obcbo ql qeb L-STF,F, L-LTF, L-L-SISIG, ^ka VHVHT-SIG-A cfbiap, tetefib VHT

jljlari^qba cfbiap obcbo ql qeb VHT-STF, VHT-T-LTF, VHTHT-S-SIGIG-B, ^ka D^q^ cfbiap (pbb Ffdrob 2121-17).

-,).)- N@L HH<M Ybe`Tg

A pfkdib PPDU clcloj^q fp abcfkba clo qefp PHY: qeb VHT PPDU clclojoj^q. Ffdrobob 21-4 peltp qeqeb VHT PPDU

clclojoj^q.

Teb cfbiap lc qeb VHT PPDU cloj^q ^ob prjj^j^ofwfwba fkfk T^_ib 21-4.

Teb VHVHT-SIG-A, VHT-STF, VHT-LTF, ^ka VHT-SIG-B cfbiap bufpq lkiv fkfk VHT PPDUp. Ik ^ VHT NDP

qeb D^q^ cfbia fp klq mobpbkq. Teb krj_bo lc pvjvj_lip fk qeb VHT-LTF cfbia, NVHVHTLTF, ̀ ^k _b bfqebo 1, 2, 4, 6,6,

lo 8 ^ka fp abqbojfkba _v qeb qlq^i krj_bo lc pm^`b-qfjb pqob^jp ^`olpp ^ii rpbop _bfkd qo^kpjfqqba fk qeb

VHT PPDU (pbb T^_ib 2121-13).

>\ZheX -,(/rN@L HH<M Ybe`Tg

LTU_X -,(/(/r>\X_Wf bY g[X N@L HH<M

FiFieleld DeDescscription

L-STF NlNlk-HT Seloq To^fkfkd cfbia

L-LTF NlNlk-HT Llkd To^fkfkd cfbia

L-SIG NlNlk-HT SIGNAL cfbia

VHVHT-SIG-A VHT Sfdk^i A cfbia

VHT-STF VHT Seloq To^fkfkd cfbia

VHT-LTF VHT Llkd To^fkfkd cfbia

VHT-S-SIG-B VHT Sfdk^i B cfbia

D^q^ Teb D^q^ cfbfbia `^oovfkd qeb PSDU(p)

J,QRD J,JRD
J,J,

QGQGE
TFTFR,R,QGE,?

TFTFR,
QRQRD

TFTFR,R,JRD

7 �n 7 �n 7 �n3 �n 3 �n 3 �n k`m`m TFR,JRD nth]j]jg

TFTFR,R,
QGQGE,@

3 �n

B\B\o\

NXP Exhibit 1025, Page 120 of 123

-,).)- N@L HH<M Ybe`Tg



2542
Ajktmdbco { 1/05 GCCC- ?gg mdbcon m`n`mq`_-

GCCC Qo_ 7/1-00,1/05
GCCC Qo\i_\m_ ajm Giajmh\odji R`^cijgjbt�Jj^\g \i_ K`omjkjgdo\i ?m`\ L`orjmfn�Qk`^dad^ P`lpdm`h`ion

N\N\mo 009 Udm`g`nn J?L K?A \i_ NFW Qk`^dad^\odjin

-,).)3). N@L cbeg\ba bY N@L Ybe`Tg ceXT`U_X

-,-,).)3).), AagebWhVgVg\ba

Teb VHVHT mloqflk lc qeb VHT cloj^q mob^j_i_ib `lkpfpqp lc qeb VHT-SIG-A, VHT-STF, VHT-LTF, ^ka

VHT-SIG-B cfbiap.

-,).)3).)- ;lV_\V f[\Yg Ybe N@L `bWh_T_TgXgXW Y\X_Wf

Teb `v`if` pefefcq s^irbp abcfkba fk qefp pr_`i^rpb ^m^mmiv ql qeb VHVHT-STF, VHTHT-LTF, VHTHT-SIG-B, ^ka D^q^

cfcfbiap lc qeb VHT PPDPDU. Teb `v`if` pefcq s^irbp abcfkba fk 21.3.3.8.8.2.2.1.1 ^mmiv ql VHT-SIG-A cfbia fk qeb VHT

cloj^q mob^j_ib.

Teolrdelrq qeb VHT jlari^qba cfbiap lc qeb mob^j_ib, `v`if` pefcqp ^ob ^mmifba ql mobsbkq rkfkqbkaba

_b^jclojfkd tetebk `loobi^qba pfpfdk^ip ^ob qo^kpjfqqba fk jriqfmib pm^`b-qfjb pqob^jp. Teb p^jb `v`if` pefcq

fp ^ipl ^mmifba ql qebpb pqob^jp arofkd qeb qo^kpjpjfppflk lc qeb D^q^ cfbia lc qeb VHT PPDU. Teb `v`if` pefcq

s^irb clo qeb VHT jlari^qba cfbiap clo pmpm^`b-qfjb pqob^j n lrq lc NSTSTS,total qlq^i pm^`b-qfjb

pqob^jp fp peltk fk T^_ib 21-11.

Ik ^ VHT MU PPDU, qeb `v`if` pefcqp ^ob ^mmifba pbnrbkqf^iiv ^`olpp qeb pm^`b-qfjb pqob^jp ^p cliiltp: qeb

`v`if` pefcq lc qeb pm^`b-qfjb pqob^j krj_bo m lc rpbo u fp dfsbk _v lclc qeb olt

`loobpmlkafkd ql  NSTS,total fk T^_ib 2121-11.

LTU_X -,(,(,,r,r;l;lV_\V f[\Yg iT_hXf Ybe g[X N@L `bWh_TgXW Y\X_W_Wf bY T HH<M

 valueues for thehe VHT modudulated fields of a PPDU

Total number 
of space-time 

streams 
(NSTSTS,total)

Cyclic shift for space-time stream n (ns)

1 2 3 4 5 6 7 87 8

1 01 0 � � � � � � �

2 0 �400 � � � � � �

3 0 �400 �200 � � � � �

4 0 �400 �200 �600 � � � �

5 0 �400 �200 �600 �350 � � �

6 0 �400 �200 �600 �350 �650 � �

7 0 �400 �200 �600 �350 �650 �100 �

8 0 �400 �200 �600 �350 �650 �100 �750

TCSCS VHT n    

TCSCS VHT n    

TCSCS VHT Mu m+    
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(21-3333)

tebob

e^p qeb s^irb dfsbk fk T^_ib 2121-8-8

fp dfsbk fk T^_ib 21-11

fp abcfkba fk 21.3.3.1.10.11.1

fp abcfkba fk Enr^qflklk (21-14), Enr^qflklk (21-15), Enr^qflklk (21-16), ^k^ka EnEnr^qflk (21-17)7)

-,).)3).)0 N@L(DL> WXY\a\a\g\ba

Teb VHT Llkd ToTo^fkfkd cfbia (VHT-LTF) cfbia molsfabp ^ jb^kp clclo qeb ob`bfsbo ql bpqfj^qb qeb MIMO

`e^kkbi _bqtbbk qeb pbq lc `lkpqbii^qflk j^mmbo lrqmrqp (lo, fc STBC fp ^mmifba, qeb STBC bk`labo lrqmrqp)p)

^ka qeb ob`bfsb `e^fkp. Teb qo^o^kpjfqqbo molsfabp qo^fkfkd clo NSTS,total pm^`b-qfjb pqob^jp (pm^qf^i j^mmbo

fkmrqp) rpba clo qeb qo^kpjfppflk lc qeb PSDU(p). Flo b^`e qlkb, qeb MIMO `e^kkbi qe^q `^k _b bpqfj^qba fp

^k NRXRX  NSTS,total j^qofu. A VHT qo^kpjfjfppflk e^p ^ mob^j_ib qe^q `lkq^fkp VHT-LTF pvpvj_j_lip, tebob qebeb

a^q^ qlkbp lc b^`e VHT-LTF pvj_li ^ob jriqfmifba _v bkqofbp _bibilkdfkd qlql ^ j^q^qofofu PVHVHT-LTF, qlql bk^_ib

`e^kkbi bpqfj^qflk ^q qeb ob`bfsbo. Teb mfilq qlkbp lc b^`e VHT-LTF pvj_li ^ob jririqfmifba _v qeb bkqofbp lc

^ j^qofufu RVHVHT-L-LTF abcfkba fk qeb cliiltfkd qbuq. Teb jriqfmif`^qflk lc qeb mfilq qlkbp fk qeb VHT-LTF

pvj_li _v qeqeb RVHT-LTF j^qofu fkpqb^a lc qeb PVHVHT-LTF j^qofu ^iiltp ob`bfsbop ql qo^`h me^pb ̂ ka cobnrbk`v

lccpbq arofkd MIMO `e^kkbi bpqfj^qflk rpfkd qeb VHT-LTF. Teb krj_j_bo lc VHT-LTF pvjvj_lip, NVHT-LTF,

fp ^ crk`qflk lc qeb qlq^i krj_bo lc pm^`b-qfjb pqob^jp NSTS,total ^p peltk fk T^_ib 21-13. Ap ^ obpriq qeb

VHT-LTF cfbia `lkpfpqp lc lkb, qtl, clro, pfu lo bfdeq pvj_lip.p.

LTU_X -,(,.rFhFh`UXe bY N@L(DL>f eXdhdh\e\eXW Ybe W\YYXeXag ah`UXef 

bY fcTVX(g\`X fgeXT`f

NSTS,t,tototal NVHTLTF

1 11 1

2 22 2

3 43 4

4 44 4

5 65 6

6 66 6

7 87 8

8 88 8

rVHT-STF

iSeSeg iTXTX     
t( )( )

1

NVHT-STF

Tlkb
NSTS totalal 

--------------------------------------------------------------------------wTVHT-STF
t( )( )

Qk
iSeg    

iTXTX Mu m+     
 k BWBW VHTSk

j2 k F t Tt TCS,VHT Mu m+( )( )�        bum     
    
    
    

m = 1= 1

NSTSTS u 

 
u = 0= 0

Nuser � 1� 1

 
k Nk NSRSR= �= �

NSRSR

  

=

NVHT-STF
TlTlkbkb

TCS,VHT n( )( )

Qk
iSeSeg    

 k BWBW 
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Acqbo qeqeb PHY fp `lkcfdroba rpfkd qeb PHYCONFIG]VECTOR m^o^jbqbo GROUP]P]ID]MANAGEMENT,T,

qeb cliiltfkd illhrm q^_ibp ^ob mlmri^qba:

^)^) Golrm ID ql Mbj_bopefm Sq^qrp, ababklqbqba _v_v Mbj_b_bopefmSmSq^q^qrpIkGkGolrmID[g\ clo 1  g  6262

_)_) Golrm ID ql Upbo Plpfqflk, abklqlqba _v UpboPlpfqflkIkIkGolrlrmID[g\ clo 1  g  6262

Webk ̂  STA ob`bfsbp ̂  VHT MU PPDU tebob qeb Golrm ID cfbia fk VHTHT-S-SIG-A e^p qeb s^irb k ̂ ka tebob

Mbj_bopefmSq^qrpIkGolrmID[k\ fp bnr^i ql 1, qebk qeb krj_bo lc pm^`b-qfjb pqob^jp clo qe^q STA fp

fkaf`^qba fk qeqeb MU[UpboPlpfqflkIkGolrmID[k\\ NSTS cfbia fk VHT-SIG-A. Teb pm^`b-qfjb pqob^jp lclc

afccbobkq rprpbop ^ob loaboba fkfk ^``loa^k`b ql rpbo mlpfqflk s^irbp, f.b., qeb pm^`b-qfjb pqob^jp clo qeb rpbo fk

rpbo mlpfqflk 0 `ljb cfopq, clcliiltba _v_v qeb pm^`b-qfjb pqob^jp clo qeb rpbo fk mlpfqflk 1, cliliiltba _v qeb

pm^`b-qfjb pqob^jp clo qeb rpbo fk mlpfqflk 2, ^ka cliiltba _v qeb pm^`b-qfjb pqob^jp clo qeb rpbo fk

mlpfqflk 3.

A STA fp ^ipl ̂ _ib ql fabkqfcv qeb pm^`b-qfjb pqob^jp fkqbkaba clclo lqlqebo STAp qe^q ^`q ^p fkqbocbobk`b. VHT-

LTF pvj_lip fk qeb VHT MU PPDU ^ob rpba ql jb^prob qeb `e^kkbi clo qeqeb pmpm^`b-qfjb pqob^jp fkqbkababa

clo qeb STA ^ka `^`^k ^ipl _b rpba ql jb^prob qeb `e^kkbi clo qeb fkqbocbofkd pm^`b-qfjb pqob^jp. Tl

pr``bppcriiv abjlari^qb qeb pm^`b-qfjb pqob^jp fkqbkaba clo qeb STA, qeb STA j^v rpb qeb `e^kkbi pq^qb

fkcloj^qflk clo ^ii pm^`b-qfjb pqob^jp ql obar`b qeb bccb`q lc fkqbocbofkd pm^`b-qfjb pqob^jp.

IcIc ^ STATA cfcfkap qe^q fq fp klq ^ jbj_bo lc qeb dololrm, lo qeb STA fp ^ jbj_bo lc qeb dolrm _rq qeb

`l`loobpmlkafkd MUMU NSTS cfbibia fk VHT-SIG-A fkaf`^qbp qe^q qebob ^ob wbol pm^`b-qfjb pqob^jp clo qeb STA

fk qeb PPDU, qebk qeb STA j^v bib`q ql klq mol`bpp qeb obj^fkabo lc qeb PPDU.

-,).),- N@L ceXT`U_X Ybebe`Tg Ybe fbhahaW\aZ HH<Mf

NDP fp qeb lkiv VHT plrkafkd clojoj^q.

Teb cloj^q lc ^ VHT NDP PPDU fp peltk fk Ffdrob 21-28.

NOTE�Teb krj_bo lc VHT-LTF pvj_lip fk qeb NDP fp abqbqbojfkba _v qeb SU NSTS cfbia fk VHT-SIG-A.

Teb VHT NDP PPDU e^p qebeb cliiltfkd molmboqfbp:

� U� Upbp qeb VHT PPDU cloj^q _rq tfqelelrq qeb D^q^ cfbia.

� I� Ip ^ VHT SU PPDU ^p fkaf`^qba _v qeb VHVHT-T-SISIG-G-A cfbibia.

� H� H^p qeb a^q^ _fqp lc qeb VHT-SIG-B-B cfbia pbq ql ^ cfuba _fq m^qqbok (pbb 21.3.8.3.6).).

-,).),. JXZh_Tgbel eXdh\eX`Xagf

Wfobibpp LANp (WLANp) fjmibjbkqba fk ^``loa^k`b tfqe qefp pq^ka^oa ^ob pr_gb`q ql bnrfmjbkq

`boqfcf`^qflk ̂ ka lmbo^qfkd obnrfobjbkqkqp bpq^_i_ifpeba _v_v obdflk^i ̂ ka k^qflk^i obdri^qlov ̂ ajfkfpqo^qflkp. Teb

PHY pmb`fcf`^qflk bpq^_ifpebp jfjfkfjrj qb`ekf`^i obnrfobjbkqp clclo fkqbolmbo^_fifqv, _^pba rmlk bpq^_ifpeba

obdri^qflkp ^q qeb qfjb qefp pq^ka^oa t^p fpprba. Tebpb obdri^qflkp ^ob pr_gb`q ql obsfpflk lo j^v _b_b

prmbopbaba. Rbnrfobjbkqp qeqe^q ^ob pr_gb`q ql il`^i dbldo^mef` obdri^qflkp ^ob ^kklq^qba tfqefk qeb PHYHY

pmb`fcf`^qflk. Rbdri^qlov obnrfobjbkqp qeqe^q al klq ^ccb`q fkqbolmbo^_fifqv ^ob klq ^aaobppba fk qefp pq^ka^oa.

Ijmibjbkqbop ^ob obcbooba ql qeb obdri^qlov plro`bp fk Akkbu D clolo croqebo fkcloj^qflk. Ombmbo^qflk fk
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