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Foreword 
This Technical Specificnlion has been produced by the 3"' Generation Partnership Projecl (3GPP). 

The contenlS of the present document arc subject 10 continuing work within the TSG nnd may change following formal 
TSG approval. Should the TSG modify the contenlS of lhe present document, it will be re-released by 1he TSG with an 
iden1ifying change of release dale and an increase in version number as follows: 

Version x.y.z 

where: 

x lhc first digit: 

presented to TSG for information: 

2 presemed to TSG for approval: 

3 or grea1er indicates TSG approved documem under change control. 

y the second digit is incremented for all changes of substance, i.e. technical cnhanccmen1s, corrections, 
updates, etc. 

z the third digit is incremented when editorial only changes have been incorporated in the document. 
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1 Scope 
This technical report captures the results of the work on the work item "Hybrid ARQ Type II/111". This includes 
technical solutions and !heir comparison. The report covers impacts on all RAN WGs. 

2 References 
The following documents contain provisions which, through reference in this text, constitute provisions of the present 

document. 

3 

• References are either specific (identified by date of publication, edition number, version number. etc.) or 
non-specific. 

• For a specific reference, subsequent revisions do not apply. 

• For a non-specific reference, the latest version applies. 

[<seq>) 

[I] 

[2] 

<doctype> <II>[ ([up lo and including]!yyyy[-mm)IV<a[.b(.c)]>)fonwards])]: "<Title>''. 

JG TS 25.123: "Example I, using sequence field". 

3G TR 29.456 (V3.l.0): "Example 2, using fi><ed text". 

Definitions, symbols and abbreviations 

3.1 Definitions 
For the purposes of the present document, the [following) terms and definitions [given in ... and the following1 apply. 

Defi11ilionfor11rur 

<defined term>: <definition). 

example: te<t used to ~larify abstract rules by applying them literally. 

3.2 Symbols 
For the purposes of the present document, the following symbols apply: 

::.:vmbul jiJrn1u/ 

<symbol> <Explanation> 

3.3 Abbreviations 
For the purposes of the present document, the following abbreviations apply: 

A bbre,~iu1 ion formal 

<ACRONYM> <Explanation> 

4 Background and Introduction 

Release 2000 3G TR 25.835 yo.0.21!2000.0813Gl!IR 2U35 VQ,Q.2112900 QBllG-T-R--ao~VO.O,Oj2000-0t) 

5 . Overview of Hybrid ARQ Type 11/111 

5.1 General Mechanism 
Ihs;@_;ii~.lli.ff~!l\..\'~rh11t\~ .. !JU1y);ui.!L'.'1RQ.!!1-W.!9.illkTI!IUm:!!.~.llY1?r!!L!1.RQJ)'P-IL.!.J.m£JLl!.!J.\!..!YmL!U .. ~r~-~I 

acconJing ll) the following definitipl)" 

TvJl!' I hybrid i\ RO · 

]l..J.0:'.ill.Q..l~.Jl!Li.n..&.wll<llL3GPP sru:rilk.;\lioJ.Ltiudmtll..t!JJlS HARO typ.&.l.JJ.!..1W~B.QJ)'JlSI 
the CRC is added and th~ dota i~ enL>odi;d with ;i f\-''lrward ~rrN correctipn <FEC J Cl)dc. lo the recdver th¢ fEC 
j;.\!Jk.i.~_Q_(c\ld,,d und the ~!!Mi!Y..cl!!J.!!_]?J!d;.~1j~-@~l;f&U{:ru:;_9.l!.<e;.l;)..Jf..\ht[~.J.!J:Ll;.&:.@.~-in the p(IJ;.l;.<;!,_Q 
&z:;!JJfil!llli,'ii.Q.!b1f th~ pac~cl 1Rl..C-)'Dli.l.i.;;.J:tuu1:-s1ed. 1l1c cn-Q.tl~.®~.Jlill'kct is discarded and rctr:1nsmis.~ip11s l!SC 

the same t•odjn11 as the first 1rrtnsmi~~io11. 

Tvpe U hybrid •\RQ 

TlJi;J.)'11i;.JJ .. !:i,\8.Q..iH . .liQ...-g>..\lli!J.ui:.mi1~!!!i!U~-~~1!!Jl.tlru1£)!.t.\Jl,.Q_;;i;,bJ<)!1~..Il1lli..Jlli;.;m$ th:tr au RU:;:!~1\Lth:11 i> tq 
. he r~trnnsmitted is 110L discarded bm is cqmbined with some incremental redLtndtrncy information prLwid~d h\• 
!hlLlrl!Jlliuilll:llil!:JiJ.1h~1ll'.llHL~>illfulg,, 
t;lr type II HARO th~ fl!tn1mm1issir111s are typlcu\lv not iJcmk!1l wilh th1.~ origilrnl tr~n5mi:;~ign The 
retmnsmilted r~n i:!"l,rrit'S qdditjom1I retiundancy information for ~rrpr corn:ctjpn purposes Thi~ adJ'llillla! 
.11'.9.!JJJ!lU!l~S.Js...~.~m1hin1:cl \Vith thi; previo1Jfily_rci..:d.~ .. mlck~1~tth~..filU!tin~,ije. wQ.rd with a high~r <.~odin,.g 
i;.;JinJ1c.d1:1:..<1i!.<'.!Un.l!.)1lrhl.,:1R.Q .. m1~J.!.,Jt1> retmnsmi.lli:d amount Q.f.n;.dund:111cv i< diffcr<l!!J.l!lr ea.:h 
r1.~trnmanil'sion. ~1nd rctransmisS:ion:-: l'ttn in gcn~r.11 onlv hl' dct.~odl!'d atli:r comliiu.n1inn with pri:.vious 
~wni~sio~ ~ 
'.[)'!11,'. .. !L.bWill-6.!ill.E.lf!lires th:\l who1t.Iil&.:-.!'.Q.!.l...ill:!w.;w~frr~iu;:.qu<'I!\"!; numh,'.fli :ire sjgnalled wi!h" 
!)cu~r ~rror protei:tion th~rn lhe data part t)f th\': RLC-PDU This is bl!caust· ::.i:-v\>:ruf yi:rsh'ms of the RLC-PDU mfly 
I!~~JU.~1.JK.!."..Ql!).9jJl£.~UJ!lh.~t.rJ'!Y.fil.t.:l)J_l~..)~J.. .. ~:fm..~jt&:~1Lh!i.'._1,ih:C,:-5?.9~~ . .!lJlrl..i!'n:·~kl£mJ.G£.L~Q~J!.\illl.!d .»~iJJ1irL!h9..l<:..U2: 
f.!,)_ILJJ:.!£.~ 

Im" l!I hyt>rid 1'\.R..Q 

Uk< !ype II hybrid 1\RO, tvpe Ill hybrid ARO olso bdongs fll rho incremental rs:d1mdancy ARO >d1omcs This 
mc:u1s lhm retrnnsm\ssiops 1..~<mct:rning OQC' RL<>PDLl an: nQ~ disc!lrdi!d hut k!~pt 01 the rt!Cl"iv\.~r forc(\mhination 
~~:.i!J:i_il~.lt>.i!iR~rnLll1.frunrn!i9.!!..h~f.9Js'~tQ~jn~ · ~ 
\Vilh tvpl! IJ hvbrid ARO rctransmh;si0ns ... ~omoinin(f addith">nal incrcmcmal Ct">de bits sent for a RLC-PDU. 
~·.bkh was initjaJJy recei"'l·d with f:J!Q!~ .•.. .3!£..in g,~ncml nm s~~~·\tll .. ~~.l!tfilru.t.W~~:rc· the. u:;,nsmilh"d 
RLC~PDU CMl b~ ;o:;ev~r~.ly dantng~d, for c":tmpk•. due to \11tctf\!:n~111..·e. ii is tiesirubte m hg..,.\~ :1 schcrn~ where :tn) 
i!ddilionaJ jnformatil)Q sem is s.-Jf deL'OliCJbl~ In rvv< Ill HARO Cuch t¢tran~mi~sion is ~df-<lccodahk Thu~ lhe 
flnta ~'In hs- recovered frRm th\~_rctr.msmilfc-d p~c.k\~t withi.Jut c(1mbini11g if it is tmnsmittcd Y.!.i~suffici,~nt gualit'r 

Type. m places similar ().~t{Uircmcms ()11 th\.· signalling nroL,)t"01 for CXll.~rnaJ RLC-PDLl idl~mificutit.~11 and \)1\ tJJt.• 

£>.!Jl:;~iJ;n.IJ.iu:~Ulli .. l.YJ'J<.111.u-:hri(UB..Q. 

Twt> suhenses llf hyhrid ARO tvpe Jll c':•n be distinL'ttishgd· 

- wllh multiple rednnd:tncv versions 
Differ~m ve.rsjon~ \lf a RLC·PDlJ ur~ CNat!!'cl. Pjffer¢nt puncture hjts are ust!U in s:acb ve:r;::jon. lf 
!nllfilTiissil1n ofMt(u." first fails thc-:.11 tfw s1.,•ct1nd version i~ sc.nt Transmi!$sion of furth~r version!!- or rt:~ 
Lr.tnsmissions of !he ulr¢ady trJnsmittcd versions mav tx~ made and comhins;<l. 

- ,-..·irh gnc redundmt(')' version 
ln thi:' suhc{t!\e l)I' HARO h'm· 111 th!! snme; 'f:l•C cqijing. i:' used for e:\t..·h retransmis.~ion. similf1r Ip th<' 
.QDS7idtion of Ht\R~. How~vl!~~rront:"O..!!~.P::'l.Cke!lS ~rc- SLOre\1 in th!! r~c~i\'t"r ;uu.t c'-1111hi11t:U with 
n:.ll:aDlimis~f rhl· packet Jhj, is a kjntl of iucn.~mt;J)l;tl redundanev L'~~s:.J.n lh~~ fonn nLJt 
,nmetition cnd(l, 
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6 Hybrid ARO Type 11/111 in UTRAN Layer 2 and 
Layer 3 

6.1 Protocol Architecture 
This sec1jun siyes a general <Wervkw of fu111·1io11 split fc>r HARO tvpe 11/111 in tht llE, the Node B. the C<111tmlling or 
Drift RNC. nm.I the Serving RNC in the IJL und D!. dia:c1im1. 

The followjng m11jor functions are shnwn in tabk I and tab!~ 2: 

• TX h11fferi11~· Thee buffering of Jarn which should he 1rrltrnnsmi11cd at the mmsmi1ting side, 

• r.imme1cr sci ting for R1•d1mdaocy Vcr;;jQn srlcqjpu: It is selected wjth whid1 redundancy version a cenain 
Cre·llrnnsmjssjon pf A PDll i$ done 

• RX sofi dcdsipu buffering for combining: Bufforing oi the rec<'jved initial and n~tmusmiued dnt:1 for the 
rnmbining n! the receiver side, 

• RX \Jufforino for RLC-SDU reilsscmbly: Buffering 1)f !lie R!.C-PDUs to reasscn1ble Jhem to RLC-SDll<. 

• Combining pf mransmjssj111w Cumhjnjug of the initiully tmnsmjtted an<l wrnn1<miue<l dab'l. for cm•r c:pmclion 

I TX bufferinn 
Pafl!meter selling tor 
Redundancv Version 
seleclior> 
RX soft decision buffering 
tor combin;nn 
BX buffering tor 
RLC-SDU reassemblv 
Comblnloo of 

I r1:1lr.t11narnj~ciil'!in<:! 

UE 
RLC 
au;; 

NodeB CRNC/DRNC SRNC 

Layer 1 

Bl.& 

.b<!Y.llL1 

Table 1: Function split for hybrid ARQ tvpe 111111 in the UE, NodeB, CRNC/DRNC, and SRNC in UL 
direction 

TX n11fft>rinn 

Parameler sE!ltioo for 
Redundancy Vgrsjon 
selee1ion 
BX soft decision buttering 
for combinina 
RX buffering for 

I RI r..~nl I ~A!'::i::nmbfv 

Combjnina of 
I rP1mn~mis..~inn~ 

~ 

Wfil.1 

& 

Layer 1 

UE NodeB CRNC/DRNC SRNC 
RLC 
~ 

Table 2:-Function solit for hybrid ARQ type 111111 in the UE, NodeB, CRNC/DRNC, and SRNC In DL 
direction 

To p~rfonn 1he H.'\RQ IYJ>e II f Ill 11rcrntion 1he ph,·sical layer r<guires additional side information e.g. s~g11e.nRe 
m•mt?cr. n:dullda11cv version, ond togjca! chnonel jdcnlification. Th¢ uning of th¢sc pammetm should be u11d~r 
1•t111!roi of RLC A t\!OrdinQWd dnm !low of us~r data und side infommcion from RLC It> MAC and LI js r¢quired {<¢e 

.. 
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ficur~ 11. The physic;\) Jay.:r 1.~an c?ncodc !he d:iln and tht: i:idc inform;i.tiou ~e.c.:utt/('ly. OJld m:tn filJ!W OU OOL, Of (1Q~Sibf\· 
,,vcn djff1'f1'll! physical dmnnds, At Jhe r~cl'iwr !he t>uffcriug and l\"tl'JTibinin .. of Jl1c dma j~ nc.rformed 

u.pare 
dala 

MACo'sh 

Ll(mlE) 

UE 

Rl.C 

UIRi\N 

RLC 

RLCRll 

upam 
dala 

I lllf(qiia-el) 

.-~-''"'-~- !.-~~~~~ 
I 

MACIU.k (llanspJt B!a:b) wth 1H 
(W!lubinafare) 

Rl)5ical dmd ~da!aarn H.\RQl)l:e II/DI 
sdlinfanmim 

ll#Co'sh 

Ll(mN:d:B) 

Figure 1 Protocol stack overview for hybrid ARQ tvpe 111111. ~ 

Dllllcd line~ visuali<' 1h¢ 1ronspor1 of "'"'Harr sjde infonnnlillll for hyhrid ARO type. JVJll 110mti11n bril''''" Rl.C­
u111t lhc Physical L~vcr, Soljd Jines slll)W the 1mnspc,1rt \)[ llS\'.f dnla. 

Tw11 diffJrr.~lifil..ili!:..hmulling th<' r1dditionaf r~m1iti'Dl1)0ls for hybrid l\RQl\·DC 11/1!1 in Li1y~1·:? anJ I.aver l h!ill.: 
.Qec11 PJ\lposed rrnd are (lcspit>cd in this rep(lrt. 

Cas~ A- One 1<1gic.i.llsl1;~~cr dyta und si1k.inl'i•n11;11i11n b1·tw~~n Rl.C a!lll MJ\l'. and 
one mms1)(Jrt ch;innel js us¢d !C.r !he tr:insftr of user dot:t and side informu!jl'n botw.:en MAC 1md rh\':fk:il lnn·1-. 

Cus1' U· Two scmu;1ce logk;tJ channels nt\" used for cbc cmn~lcr Qf..Jiru..\IJ!.m ;md <i<k jnformatio11 N:1wc~11 R!.C pns! 
MAC. aud two srnarnl¢ trou<pl)rt channels are used for the 1mnsfrr pf user dam and side jnfonnuli1111 lwtwcen 
MACandr~~ 

6.2 Usage of logical channels and transport channels 

6.2. 1 Usage of logical channels and transport channels with Case A 

The lh~Cl"S$PO' sjde inftlrnt!\Lil)Q 1\lr hvbriJ ,'\RO rync: f(/I({ l"IPCrnth\u i'.I:\ int•!udi;<l jn thr sm1w luc-jl't\I cbnnnrJ OS''·~ RI r 
l'DU d•JD. This 11,gic:.I chound c•n t>e mnnru;1l 111 lh¢ following trnnsp11n chnnnels-

:~l.!IKH can be map,M11 rnllo chr Olli 

hl [ffCH CM he mapped p1110 the DSCH 
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