ETS| TS 125 212 V6.9.0 (2006-09)

Technical Specification

Universal Mobile Telecommunications System (UMTS);
Multiplexing and channel coding (FDD)
(B3GPP TS 25.212 version 6.9.0 Release 6)

G

—

D




3GPP TS 25.212 version 6.9.0 Release 6 1 ETSI TS 125 212 V6.9.0 (2006-09)

Reference
RTS/TSGR-0125212v690

Keywords
UMTS

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2006.
All rights reserved.

DECT™, PLUGTESTS ™ and UMTS™ are Trade Marks of ETSI registered for the benefit of its Members.

TIPHON™ and the TIPHON logo are Trade Marks currently being registered by ETSI for the benefit of its Members.
3GPP™is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners.

ETSI


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
http://portal.etsi.org/chaircor/ETSI_support.asp

3GPP TS 25.212 version 6.9.0 Release 6 2 ETSI TS 125 212 V6.9.0 (2006-09)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://webapp.etsi.org/| PR/home.asp).

Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword
This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities, UMTS identities or
GSM identities. These should be interpreted as being references to the corresponding ETSI deliverables.

The cross reference between GSM, UMTS, 3GPP and ETS! identities can be found under
http://webapp.etsi.org/key/queryform.asp .

ETSI


http://webapp.etsi.org/IPR/home.asp
http://webapp.etsi.org/key/queryform.asp

3GPP TS 25.212 version 6.9.0 Release 6 3 ETSI TS 125 212 V6.9.0 (2006-09)

Contents

Intellectual Property RIGNES.........oo et 2
0= 11 o OSSPSR 2
0 Yo (o SRS 6
1 o0 o< PSPPSR 7
2 REFEIBINCES ...ttt sttt e et et et e e e bt e bt e bt s b e se e be st e st e st e benbenbeneenbentenees 7
3 Definitions, symbols and abbhreViationS ...........ccoov e s 7
31 D= T T (0] USSR 7
3.2 Y 1210 8
3.3 ADDIEVIBLIONS ...ttt bbbt h et e e sE e e b e e bt e bt e b e e e e e e bt eb e e Rt e R e e e e R e besReebeeneeneennen 8
4 Multiplexing, channel coding and iNErEAVING ..........ccuriririririrese e 10
41 LT 0T P TRSR 10
4.2 Genera coding/mMUltipleXing Of TICHS......cciiiiiee bbb 10
421 CRC GIEACHIMENT ...ttt bttt bt bt heeh e e e e e e b e sb e eb e s aeese e e et e besbeebesneens e e ennes 13
4211 L0 (OO o1 = 1 o] o TSR 13
4212 Relation between input and output of the CRC attachment blocK...........ccccveevevvvesieseeece e, 13
4.2.2 Transport block concatenation and code block segmentation.............cocveveereeieceescee e 14
4221 Concatenation Of tranSpOort BIOCKS...........ciieiiee et esnees 14
4222 (0707 o] [oTe1 1Q==0 [ 001= 1= 1) o U 14
4.2.3 ChANNE] COOING ...ttt et b e st h e b s e st b e se st b e seeae e b e se et eb e sb e e et e sbeneebenbennenen 15
4231 CONVOIULIONEL COUING ...ttt ettt b et bbbt b bbb bt bt nnas 15
4232 TUPMDO COUING .ttt b bbbt bbbt eb b e et b e bt b e n et 16
42321 LI 15 oo o1 1= SRS 16
42322 Trellistermination fOr TUIDO COUEY ..ot 17
42323 Turbo code iNternal INLEITEAVET ...........co it b b et e s 17
4.2.3.3 Concatenation of enCoded DIOCKS............coiiieiie e b 21
4.2.4 Radio frame SIZ€ @QUAlISALION ........cceiiee et te e s e s e e re e te et e e be e teeteeneenneennes 21
425 010 g1 Vo TP 21
4251 Yoo SRR 21
4252 R S gL Y= ) = = (Lo PO 21
4253 Relation between input and output of 1% interleaving in UPHNK..........cc.cc.eveveveveieree e 22
4.25.4 Relation between input and output of 1% interleaving in doWnlinK ..............cc.coveveeveevereereereeseeseseenens 23
4.2.6 Radi0 frame SEgMENTALION ......ccveeeieitereeeete ettt b et b e et bbb ne s 23
4.26.1 Relation between input and output of the radio frame segmentation block in uplink ...........c.cccccceeenee. 23
4.26.2 Relation between input and output of the radio frame segmentation block in downlink ...................... 23
4.2.7 REEE MBLCHING ...+ttt ettt b e et b e et b e e et b e s e e bt b e s b et b e ee et ebe b et eb e b 23
4271 Determination of rate matching parametersin UPIiNK ..........ooceve e se e 25
42711 Determination of SF and number of PhCHS Needed............ccoiiiiiiiiiiiceee e 25
4272 Determination of rate matching parametersin downlink ............ccooce e e 28
42721 Determination of rate matching parameters for fixed positions of TFCHS .......ccccoccevv v vieieene 28
42722 Determination of rate matching parameters for flexible positions of TFrCHS .........ccccvevvecvveeneee 30
4.2.7.3 Bit separation and colleCtion iN UPIINK .........cocceiiiiiine bbb 32
42731 2R = o= (o o SRR O 34
42732 2T oo = ox (o o P 34
4274 Bit separation and collection in dOWNTINK ... 35
4.2.74.1 2R = o= [ o TP PO 36
42742 2T oo = ox (o o P 36
4275 Rate matching pattern deterMiNaLion ...........c.cccuveiereerieeseee e e et te e raesnaesreeseees 37
4.2.8 TICH MUITPIEXING. ¢ et ceeeeeeecteete ettt e et e s e e ste e te et e e seesse e teenteestesseesseesseesseenseenseenseensensensnnnssens 38
4.2.9 Insertion of discontinuous transmission (DTX) iNdiCation DitS.........cccccvvceerieniecieee e 38
4291 1% insertion of DTX iNQiCAHON DIS........c.evueveereeeeerereeseeseeseesseseesesssesesssessessesssssss s sssss s essssssssesnens 38
4292 2™ insertion of DTX INGICAION DItS...........ovreeeeeeeeeeeeeeeeeseeseeeseesessssesssesseessess s esssssess s eseesn e 39
4.2.10 Physical channel SEgMENLELION ........c.eciuieiieiieiesiee e ee e e st et e a e reesre e te e be e teeteeneesneennes 40
42101 Relation between input and output of the physical segmentation block inuplink ... 40
4.2.10.2 Relation between input and output of the physical segmentation block in downlink ...........c.cccccceveneee 40
4211 y A 1012 (= 1o OO OO 40

ETSI



3GPP TS 25.212 version 6.9.0 Release 6 4 ETSI TS 125 212 V6.9.0 (2006-09)

4212 L VYA Tor= el 7= T I 0 =T o oo 41
42121 UPIINK ottt et sttt s s ke se st b e s e e Rt b e se e Rt b e ne e Rt b e ne et ebenbe e ebenReneenenbeneeneas 42
42122 DOWINTITIK ...ttt sttt sttt sttt sttt s e et e st e s e et e seese et e se et e b e see e et e sbe e ebesaeneesesbeneenens 42
42.13 Restrictions on different types of CCTICHS.......cv i s et 42
42131 Uplink Dedicated channel (DCH) ......cooiiieie et esnaesreennees 42
4.2.13.2 Random Access Channel (RACH) .. ..ottt sneesneeae e nnaesreennees 42
4.2.13.3 Yoo ST 43
4.2.13.4 Downlink Dedicated Channel (DCH) ........cccoveiiiieiiereienieet et sb e e 43
4.2.135 Yoo ST 43
4.2.13.6 Broadcast Channel (BCH) .......coiiiiiiicieieeereet ettt bbb eb e s n e eb b seene s 43
4.2.13.7 Forward access and paging channels (FACH and PCH) ..o 43
4.2.13.8 High Speed Downlink Shared Channel (HS-DSCH) associated withaDCH..........ccccccovvievieiecciennnn, 43
4.2.13.9 Enhanced Dedicated Channel (E-DCH).........cccioiieiieieeiesiesee e ae e ae e nnees 43
4.2.14 Multiplexing of different transport channelsinto one CCTrCH, and mapping of one CCTrCH onto
010}V o= I 0 T P 44
4.2.14.1 Allowed CCTrCH combinations for ONE UE ...........ooiiiiiiiiiiireeee st 44
421411 Allowed CCTrCH combinations 0N the UPIINK .........ccooeeiiiiee i 44
421412 Allowed CCTrCH combinations on the downlink ............cccoeereiereninene e 44
4.3 TranspPOrt FOrMEL AELECHION ..........c.iieeeieiee ettt ettt b e et b e e bt e e e b e s b e ebesbeneene s 45
431 Blind transport fOrmMat QELECHION ...........eiieeieeiee bbb et 45
4.3.1a Single transport fOrmMat ELECLION. ..........ceiirieieeree e b e bbb seene 46
4.3.2 Transport format detection Based 0N TECH ... e 46
433 Coding of Transport-Format-Combination INdiCator (TFCI) .........ccoeiiireineneere e 46
434 Yoo PRSP S S 47
435 Y=o o TR o T N I O B o SR 48
435.1 Mapping of TFCI word in NOrMal MOUE.........ceiuiiie ettt et et erae e e sreennees 48
435.2 Mapping of TFCI word in compresSed MOAE .......cceeiieieere et ae e sneeneees 48
43521 UpPlinK COMPreSSEd MOUE .......ccveecieeiiesieesie ettt s e et e et eenteesaesraesreenaeeneeeneennes 48
43522 Downlink COMPIeSSEA MOOE ......cc.eeiiieiieeie ettt sre et et e e e sraesreesreeseeeneesnnennes 48
4.4 COMPIESSEH IMOUE .....cceeeeeett ettt bttt e et b e et b e b e e bt e b e e e bt e b e e e bt e b e e e bt et e st ebene e st eb e s b et ebenre e e 49
441 Frame Structure in the UPHTNK ..o bbb et 49
4.4.2 Frame structure types in the dOWNTINK ..o 50
4.4.2A Frame structure in the downlink fOr F-DPCH ..........cccooiiiiiiee e e 50
443 Transmission time reduction MELNOU..............ooi e e 50
4431 Yoo SRS 50
4432 Compressed mode by reducing the spreading factor BY 2...........cooveviecece e 50
4433 Compressed mode by higher layer SCheduling..........cocv e 51
4.4.4 TranSMISSION QAP POSITION .....ecvieiieieeesesee st se et e et e e st e e e e es e sseesteesteesseentesseesseesseenseenseenseensessenssnesses 51
445 Transmission gap POSItiIoN fOr E-DCH ........cooiiiiee et e nnees 52
4451 E-DPDCH Transmission Gap Position during Initial TransSmisSSiONS..........cccecveveeveeneeseseeseeseeesee e 52
4452 E-DPDCH Transmission Gap Position during REranSmMiSSIONS...........cceveeeerenenenieese e seeieseeneas 53
4453 E-DPCCH Transmission Gap POSITION........c.ciiieiiirieinierieie sttt s sre e seebe e neenens 53
4.5 COUING FOr HS-DSCH ...ttt et bbb e bt bt b e s bt b e bt et e b e et b et b e b 53
451 CRC attaChment fFOr HS-DSCTH ........oiiiieeeere ettt st eae e et e teseesae e ene e e eneas 54
45.1a Bit Scrambling fOr HS-DSCH ... e bbb 55
4.5.2 Code block segmentation fOr HS-DSCH .......c.oiiiiiiiiiiieieie ettt b e 55
453 Channel coding fOr HS-DSCH........ccuioiieiece ettt st et e e s re e te et ebeenteeaeeneeenes 55
454 Hybrid ARQ fOr HS-DSCH ..ottt sttt st sttt st sttt 55
454.1 [ TN (@ o] A= o= 1 o o SR 56
4542 HARQ First Rate MatChing SEAQE.......cccvereeriieiieieseesee e etesiee s e e e s e sae e e saeesaeeaesneesseessaesseesseeseens 56
4543 HARQ Second Rate MatChing SEAQE ......ccvevieiieiieiesieeeeiese e s steeste s s e sneenaeeeesneessaenseesseeseens 56
4544 [ AN @ o1 A o = o) S 57
4.5.5 Physical channel segmentation for HS-DSCH..........ccoiiiiiiie e 58
4.5.6 INtErIEaVING FOr HS-DSCH ...ttt sttt b et b et eb e e 58
4.5.7 Constellation re-arrangement for 16 QAM ..o b e b 59
4.5.8 Physical channel mapping fOr HS-DSCH ........coiiiiiiire e 59
4.6 COUING FOI HS-SCCH ...ttt bttt b e et b e et b e bt b e s e e st e b e e et eb e st nbe et e 59
46.1 OVEIVIBW ..ottt sttt sttt sttt st s e st e be s e e st e ke s e e st e b e s e e st ebeseese e b e sees e eEeneeseebeseene e b e sbeneebenbe e ebenbeneesenbenennens 60
4.6.2 HS-SCCH information field MapPing .......ccveeieiieii et ae e ne e e 61
46.2.1 Redundancy and constellation VErSion COING ........c.ccouiiirrirnieeiieeseese e ses e s e e e e e eee e sseeseees 61
46.2.2 Modulation SCHEME MEBPIPING ....veeveerereeieeree st esreeseete e e eeesseeseesreesreesseeseaseeaseeeseesseesseessessenssenssenssees 61
4.6.2.3 Channelization COOE-SEt MEPIPING -..ec.veereerreeriereeireieeseeseesteereeeesseesteesteesesseesseesseesseeseasseessessenssenssees 61

ETSI



3GPP TS 25.212 version 6.9.0 Release 6 5 ETSI TS 125 212 V6.9.0 (2006-09)

4.6.2.4 L0 ] T (=417 o o o SR 61
4.6.2.5 HARQ process identifier MapPing.......ccciceieieeie e etesie st e ees e eete e sae e sreesaeesseeeesseessaesseesseeseens 62
4.6.2.6 Transport block Size iNAEX MEPPING ..eeveereeeeereereerteerteeteeeseeseeseeseee e eseessesseesseesseeseesseensessesnessnes 62
4.6.3 Multiplexing of HS-SCCH iNfOrMELION..........ceeiuiiiieiesieseeseesese e seesre e e et e e teeaeseesneesnes 62
4.6.4 CRC attachment fOr HS-SCCH .......cooiiiiieeieecneee e nnene 62
4.6.5 Channel coding fOr HS-SCCH ........ooi ettt e e ra e st et e e teeneeneeenes 62
4.6.6 Rate MatChing fOr HS-SCCH ...ttt 63
4.6.7 UE specific Masking fOr HS-SCCH ..ot s 63
4.6.8 Physical channel mapping fOr HS-SCCH ..ot 63
4.7 CodiNG FOr HS-DPCCH ...ttt ettt et b e bt b e bbbt b e b et b et b e b 63
4.7.1 Channel coding fOr HS-DPCCH ......c..ciiiiiice ettt st b bbb b snenen 64
47.1.1 Channel coding for HS-DPCCH HARQ-ACK ...ttt n 64
47.1.2 Channel coding for HS-DPCCH channel quality information.............ccccceeveveevieeveese e ce s 64
4.7.2 Physical channel mapping for HS-DPCCH .......c.ociiiii ettt s 65
4.8 (00T 11010 1 o g = 5 1O SRS 65
481 CRC attachment fOr E-DCH .......cooiiiierce e s sr e nrennene 66
482 Code block segmentation fOr E-DCH ........ccoo ittt 66
4.8.3 Channel coding fOr E-DCH ..ottt et et b e e b e b b sreneenea 67
484 Physical layer HARQ functionality and rate matching for E-DCH ..........cccccviiiinineiienecseeeseeeeee 67
484.1 Determination of SF and number of PRCHSNEEAE ........ocuoiuiieiiieeeee e 67
4.84.2 HARQ DIt SEPEIELON. ......ccuiiiietirieet ettt et b ekt b e et et sa e b e sre e enea 68
4.84.3 HARQ Rate MaCNING SLAGE......ccve vttt sttt et b s b e bt se e b srennenens 68
4844 [ VAN (@ ol oo =i o) o USRS 69
4.85 Physical channel segmentation fOr E-DCH ........coociiiiiiiiie et 69
4.8.6 INLENEAVING FOIr E-DCH ...t st e e et re e s s e e be e be e teenteenneeneennes 69
4.8.7 Physical channel mapping fOr E-DCH .......ccuv oottt e et 69
4.9 (00T 110 I o g = D 1 O SRS 70
49.1 OVEIVIBW ..ottt ettt bbbt bbbt e R0 h e h s R s A e R R e R b A e R R et R st e e e bt se b et e b et nn b nne 70
49.2 E-DPCCH information field Mapping ........cceeieiieirriesieseese e e see st sae e e et e e seeaeeeesneesnes 70
4921 Information field Mapping Of E-TECI ..ot 70
4922 Information field mapping of retransmission SEQUENCE NUMDEY ..........cocoiiereirereene e 70
4.9.2.3 Information field mapping of the "Happy" Dit ... 71
4.9.3 Multiplexing Of E-DPCCH iNfOIMELION .........coiiueirtirieieierieesie et 71
494 Channel coding fOr E-DPCCH ..ottt s b e bbb e b b nnenea 71
495 Physical channel mapping for E-DPCCH .........ooi ettt s e e e 71
4.10 (00T 110 I o = N 1 SRS 72
4.10.1 OVEIVIBW ..ottt b e bt E e E et e bR R e e bR R e b et R R e e e bR b et e bt e b e nnen s 72
4.10.1A E-AGCH information field MapPing .......cccoveiiieiiiiieiesees et et e et e st aeeneesneeenes 72
4.10.1A.1 Information field mapping of the Absolute Grant ValUe ...........c.ccveveeieeiiescn e 72
4.10.1A.2 Information field mapping of the AbSOlUte Grant SCOPE........cccveiieieeiece e 73
4.10.1B Multiplexing Of E-AGCH INFOIMELION .........ooieiiiiieieiieiee et 73
4.10.2 CRC attaChment fOr E-AGCH ...ttt sttt et e e se e beseeseeseesneeneeneeneas 74
4.10.3 Channel coding fOr E-FAGCH. ..ottt et b e bbb e eene 74
4.10.4 Rate MatChing fOr E-AGCH.......c.oiiiie ettt bbbt b e et sb e e 74
4.10.5 Physical channel mapping fOr E-AGCH .........coi i 74
411 Mapping for E-RGCH REIGLHVE GIant..........ccciiirieiriiieisiiie et 74
4111 OVEIVIBW ..otttk e bt £ b8 h £t R bR R £t R bR bR b e R bt R bt e bt e b e e nnen s 74
4112 e AT €= g 0 7= o1 P 74
412 Mapping fOr E-HICH ACK/NACK ...ttt 74
4121 OVEIVIBW ..tttk et h b8 h £t E R e 8 h £t R bR b £t R b e bt e bt e b et e b e e nnen s 74
4122 ACK/NACK MBPPING. - tettttreresereeseiessesesesessese e ss s sses et seesese s ese e s st beb e e ssese e s beb e e saese e sreb e e sreneanenns 75
Annex A (informative): Blind transport format detection..........cccovveeviieeie e 76
A.1 Blind transport format detection using fixed POSItIONS ...........ccccviieieii e e 76
A.ll Blind transport format detection using receiVed POWES FaLI0........c.cuiveeririeieriieesee e 76
A.l2 Blind transport format detection USING CRC ..ot e 76
Annex B (informative): Compressed modeidle[engths.........ccooiiiinii e 79
B.1 Idlelengthsfor DL, UL and DL+UL compressed mode for DPCH ..........ccccviiiieneneneieieseseneneens 79
Annex C (informative): ChangE NISLONY ..o 81
[ 11 (TSR P PSPPSR 85

ETSI



3GPP TS 25.212 version 6.9.0 Release 6 6 ETSI TS 125 212 V6.9.0 (2006-09)

Foreword
This Technical Specification (TS) has been produced by the 3 Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document describes the characteristics of the Layer 1 multiplexing and channel coding in the FDD mode of
UTRA.

2 References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present

document.

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

non-specific.

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

» For anon-specific reference, the latest version applies.

[1] 3GPP TS 25.201: "Physical layer - General Description”.

2] 3GPP TS 25.211: "Physical channels and mapping of transport channels onto physical channels
(FDD)".

[3] 3GPP TS 25.213: " Spreading and modulation (FDD)".

[4] 3GPP TS 25.214: "Physical layer procedures (FDD)".

[5] 3GPP TS 25.215: "Physical layer — Measurements (FDD)".

[6] 3GPP TS 25.221: "Physical channels and mapping of transport channels onto physical channels
(TDD)".

[7] 3GPP TS 25.222: "Multiplexing and channel coding (TDD)".

[8] 3GPP TS 25.223: " Spreading and modulation (TDD)".

[9] 3GPP TS 25.224: "Physical layer procedures (TDD)".

[10] 3GPP TS 25.225: "Physical layer — Measurements (TDD)".

[11] 3GPP TS 25.302: " Services Provided by the Physical Layer".

[12] 3GPP TS 25.402: "Synchronisation in UTRAN, Stage 2.

[13] 3GPP TS 25.331: "Radio Resource Control (RRC); Protocol Specification”.

[14] ITU-T Recommendation X.691 (12/97) "Information technology - ASN.1 encoding rules:
Specification of Packed Encoding Rules (PER)"

[15] 3GPP TS 25.306: "UE Radio Access capabilities'.

[16] 3GPP TS 25.321: "Medium Access Control (MAC) protocol specification™.

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:
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TG: Transmission Gap is consecutive empty slots that have been obtained with a transmission time reduction method.
The transmission gap can be contained in one or two consecutive radio frames.

TGL: Transmission Gap Length isthe number of consecutive empty dots that have been obtained with a transmission
time reduction method. 0 <TGL< 14. The CFNs of the radio frames containing the first empty sot of the transmission
gaps, the CFNs of the radio frames containing the last empty slot, the respective positions Ng¢ and N, within these
frames of the first and last empty slots of the transmission gaps, and the transmission gap lengths can be calculated with
the compressed mode parameters described in [5].

TrCH number: The transport channel number identifiesa TrCH in the context of L1. The L3 transport channel identity
(TrCH ID) maps onto the L1 transport channel number. The mapping between the transport channel number and the
TrCH ID isasfollows: TrCH 1 corresponds to the TrCH with the lowest TrCH ID, TrCH 2 corresponds to the TrCH
with the next lowest TrCH ID and so on.

3.2 Symbols

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

/x/ round towards o, i.e. integer such that x </x / < x+1
[x/ round towards - o, i.e. integer such that x-1 < /x/ <x
/x/ absolute value of x

o grum function, ie SN() =| o
sgn(x signum function, i.e. SQN(X) =

< -1 x<0

Nfirst Thefirst dot inthe TG, located in the first compressed radio frame if the TG spans two frames.
Njast Thelast dot in the TG, located in the second compressed radio frame if the TG spans two frames.
Ny Number of transmitted slotsin aradio frame.

Unless otherwise is explicitly stated when the symbol is used, the meaning of the following symbolsis:

i TrCH number

] TFC number

k Bit number

I TF number

m Transport block humber

n; Radio frame number of TrCH i.

p PhCH number

r Code block number

| Number of TrCHsin a CCTrCH.

C Number of code blocksinone TTI of TrCH i.

Fi Number of radio framesinone TTI of TrCH i.

M; Number of transport blocksin one TTI of TrCH i.

Ndata; Number of data bitsthat are available for the CCTrCH in aradio frame with TFC .
N Gt Number of data bits that are available for the CCTrCH in a compressed radio frame with TFC j.
P Number of PhCHs used for one CCTrCH.

PL Puncturing Limit for the uplink. Signalled from higher layers

RM; Rate Matching attribute for TrCH i. Signalled from higher layers.

Temporary variables, i.e. variables used in severa (sub)clauses with different meaning.
X, X

v, Y
z,7Z

3.3 Abbreviations

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

ARQ Automatic Repeat Request
BCH Broadcast Channel
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BER Bit Error Rate
BLER Block Error Rate
BS Base Station
CCPCH Common Control Physical Channel
CCTrCH Coded Composite Transport Channel
CEN Connection Frame Number
CRC Cyclic Redundancy Check
DCH Dedicated Channel
DL Downlink (Forward link)
DPCCH Dedicated Physical Control Channel
DPCH Dedicated Physical Channel
DPDCH Dedicated Physical Data Channel
DS-CDMA Direct-Sequence Code Division Multiple Access
DTX Discontinuous Transmission
FACH Forward Access Channel
E-AGCH E-DCH Absolute Grant Channel
E-DCH Enhanced Dedicated Channel
E-DPCCH E-DCH Dedicated Physical Control Channel
E-DPDCH E-DCH Dedicated Physical Data Channel
E-HICH E-DCH Hybrid ARQ Indicator Channel
E-RGCH E-DCH Relative Grant Channel
FDD Frequency Division Duplex
F-DPCH Fractional Dedicated Physical Channel
FER Frame Error Rate
GF GaloisField
HARQ Hybrid Automatic Repeat reQuest
HS-DPCCH Dedicated Physical Control Channel (uplink) for HS-DSCH
HS-DSCH High Speed Downlink Shared Channel
HS-PDSCH High Speed Physical Downlink Shared Channel
HS-SCCH Shared Control Channel for HS-DSCH
MAC Medium Access Control
Mcps Mega Chip Per Second
MS Mobile Station
OVSF Orthogonal Variable Spreading Factor (codes)
PCCC Parallel Concatenated Convolutional Code
PCH Paging Channel
PhCH Physical Channel
PRACH Physical Random Access Channel
RACH Random Access Channel
RSC Recursive Systematic Convolutional Coder
RV Redundancy Version
RX Receive
SCH Synchronisation Channel
SF Spreading Factor
SFN System Frame Number
SIR Signal-to-Interference Ratio
SNR Signal to Noise Ratio
TF Transport Format
TFC Transport Format Combination
TFCI Transport Format Combination Indicator
TPC Transmit Power Control
TrCH Transport Channel
TTI Transmission Time Interval
TX Transmit
UL Uplink (Reverse link)

ETSI
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4 Multiplexing, channel coding and interleaving

4.1 General

Data stream from/to MAC and higher layers (Transport block / Transport block set) is encoded/decoded to offer
transport services over the radio transmission link. Channel coding scheme is a combination of error detection, error
correcting, rate matching, interleaving and transport channels mapping onto/splitting from physical channels.

4.2 General coding/multiplexing of TrCHs

This section only appliesto the transport channels; DCH, RACH, BCH, FACH and PCH. Other transport channels
which do not use the general method are described separately below.

Data arrives to the coding/multiplexing unit in form of transport block sets once every transmission time interval. The
transmission time interval is transport-channel specific from the set { 10 ms, 20 ms, 40 ms, 80 ms}, where 80 ms TTI for
DCH shall not be used unless SF=512.

The following coding/multiplexing steps can be identified:
- add CRC to each transport block (see subclause 4.2.1);
- transport block concatenation and code block segmentation (see subclause 4.2.2);
- channel coding (see subclause 4.2.3);
- radio frame equalisation (see subclause 4.2.4);
- rate matching (see subclause 4.2.7);
- insertion of discontinuous transmission (DTX) indication bits (see subclause 4.2.9);
- interleaving (two steps, see subclauses 4.2.5 and 4.2.11);
- radio frame segmentation (see subclause 4.2.6);
- multiplexing of transport channels (see subclause 4.2.8);
- physical channel segmentation (see subclause 4.2.10);
- mapping to physical channels (see subclause 4.2.12).

The coding/multiplexing steps for uplink and downlink are shown in figure 1 and figure 2 respectively.
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Bt Bz B+ B, g :
CRC attachment :
BBz B Dos, 4
: TrBk concatenation / :
: Code block segmentation : :
Olrl’oir2’0|r3""’QrK, ¢ E E
Channel coding
Ci:GoGor-Ce 5
Radio frame equalisation Poeee
til'tiZ'tis""’tiTi ¢
1% interleaving
I T T | ;
: Radio frame segmentation
CORCT- TN E
: . Rate
Rate matching : matching :
fins fizs figr o By i
TrCH Multiplexing
.5, S-S5 4  CCTrcH
Physical channel
segmentation
Upg,Upp, Uy Uy ¢ l
2" interleaving 1 ...
| I
Voo Voo VoV oy L te
Physical channel mapping ] oo

T#HOUd €]

CHHOUd €—

Figure 1: Transport channel multiplexing structure for uplink
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AEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE, FUSEEEEEEEEEEEEEEEEE,

Bt B B+ B,y

CRC attachment

QN’QmZ’Qm3""’Qm& +

TrBk concatenation /

Code block segmentation :
Oirl’oirZ’OirCS""’QrK, + E E
: Channel coding
Ci1:C2:Care 1 G, v 5
: _ : Rate :
: Rate matching : matching =t
Gi19i2:Gizs---1 Gig v
: 1% insertion of DTX : :
: indication : :
hip,hi,, hig, .o ’hiDi
1* interleaving :
Gha: Gha: Ghare-- Ui v 5
Radio frame segmentation
o fo farn f 3§
TrCH Multiplexing
.S Ss v
2" insertion of DTX
indication
W, Wy, W, ., Wi vy CCTrcH
Physical channel
segmentation
UppsUppiUpgs o Upy o ¢
2" interleaving ver
Vou Voo Vpss- Vo w  °°°
Physical channel mapping
vy

T#HOY
¢HHOY

Figure 2: Transport channel multiplexing structure for downlink

The single output data stream from the TrCH multiplexing, including DTX indication bitsin downlink, is denoted
Coded Composite Transport Channel (CCTrCH). A CCTrCH can be mapped to one or several physical channels.
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42.1 CRC attachment

Error detection is provided on transport blocks through a Cyclic Redundancy Check (CRC). The size of the CRC is 24,
16, 12, 8 or 0 bitsand it is signalled from higher layers what CRC size that should be used for each TrCH.

4211 CRC Calculation

The entire transport block is used to calculate the CRC parity bits for each transport block. The parity bits are generated
by one of the following cyclic generator polynomials:

- Ocrca(D) = D*+D®+D+D°+D +1;
- Ocres(D)=D®+ D%+ D%+ 1;
- Ocrcz(D) = D2+DM+D3+D?+D +1;

- geres(D)=DC+D'+D*+ D+ D + 1.

Denote the bits in atransport block delivered to layer 1 by @y, @iz s Qimgs- - -1 ima » @Nd the parity bits by
Pimts Pimas Pimas--- » P - A ISthe size of atransport block of TrCH i, mis the transport block number, and L; isthe
number of parity bits. L; can take the values 24, 16, 12, 8, or 0 depending on what is signalled from higher layers.

The encoding is performed in a systematic form, which means that in GF(2), the polynomial:

8D +2,, D" +. 42, D* + D + P, DF o+ Py D Py
yields aremainder equal to O when divided by gcrea4(D), polynomial:

3D +8,,D ™ 4. 48, D+ prD” + pD L+ PrgsD P
yields aremainder equal to O when divided by gcreis(D), polynomial:

a, D" +a,,DA + + Ay D™ + p, D" + P, D +...+ Py DT + Py
yields aremainder equal to O when divided by gcrei12(D) and polynomial:

8y D" +8,,D" ... +8,, D+ puD” + PD° +. 4 DY+ P

yields aremainder equal to O when divided by gcres(D).

If no transport blocks are input to the CRC calculation (M; = 0), no CRC attachment shall be done. If transport blocks
are input to the CRC calculation (M; # 0) and the size of atransport block is zero (A = 0), CRC shall be attached, i.e. al
parity bits equal to zero.

42.1.2 Relation between input and output of the CRC attachment block

The bits after CRC attachment are denoted by B,0,,5, B3, - -, B, , Where Bi = A+ L. The relation between ajmk
and Dipis:

By =& k=123 .., A

Brse = Pin sty KEA+LA+2A+3 L A+L
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4.2.2  Transport block concatenation and code block segmentation

All transport blocksinaTTI are seriadly concatenated. If the number of bitsinaTTI islarger than Z, the maximum size
of acode block in question, then code block segmentation is performed after the concatenation of the transport blocks.
The maximum size of the code blocks depends on whether convolutional coding or turbo coding is used for the TrCH.

42.2.1 Concatenation of transport blocks

The bitsinput to the transport block concatenation are denoted by B0, 83 - Bg Wherei isthe TrCH
number, misthe transport block number, and B; is the number of bitsin each block (including CRC). The number of
transport blocks on TrCH i is denoted by M;. The bits after concatenation are denoted by X;;, X5, X3, .., X, , Wwherei
isthe TrCH number and X;=M;B;. They are defined by the following relations:

Xk =by  k=12..8B
Xk =0 5 k-p) kK=Bi+1,Bi+2..,2B

X =0 3 k-28) k= 2Bi+ 1,2Bi+ 2, ..., 3B,

Xk = Q,M,,(k—(M,—l)B,) k=(Mi-1B + 1, (M -1)B + 2, ..., MiB,

4.2.2.2 Code block segmentation

Segmentation of the bit sequence from transport block concatenation is performed if X;>Z. The code blocks after
segmentation are of the same size. The number of code blocks on TrCH i is denoted by C;. If the number of bitsinput to
the segmentation, X;, is not amultiple of C;, filler bits are added to the beginning of the first block. If turbo coding is
selected and X; < 40, filler bits are added to the beginning of the code block. Thefiller bits are transmitted and they are
aways set to 0. The maximum code block sizes are:

- convolutional coding: Z = 504;

- turbo coding: Z=5114.

The bits output from code block segmentation, for C; # 0, are denoted by O,;,0Q,,,,0;3,...,0,, , Wherei isthe TrCH
number, r is the code block number, and K; is the number of bits per code block.

Number of code blocks:
P = |_Xi /Z—|

Number of bitsin each code block (applicable for C; # 0 only):
if X; <40 and Turbo coding is used, then

K; = 40
else

Ki=/X1GC/
end if

Number of filler bits: Y; = CGK; - X;
fork=1toY; -- Insertion of filler bits

Oy =0
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end for

fork=Y+1toK;

O = X (k-v)
end for
r=2 -- Segmentation
whiler <G

fork= 1toK;

O = X (k+(r-1)K; -¥,) |
end for
r=r+l

end while

4.2.3 Channel coding

Code blocks are delivered to the channel coding block. They are denoted by O, ,0;,,0,3,...,0,, , Whereiisthe

TrCH number, r isthe code block number, and K; isthe number of bitsin each code block. The number of code blocks
on TrCH i is denoted by C;. After encoding the bitsare denoted by Y1, Yir2, Yirss---» Yiry » Where'; isthe number of

encoded bits. The relation between Ojrk and Yirk and between K; and Y; is dependent on the channel coding scheme.
The following channel coding schemes can be applied to TrCHs:
- convolutional coding;
- turbo coding.
Usage of coding scheme and coding rate for the different types of TrCH is shown in table 1.
The values of Y; in connection with each coding scheme:
- convolutional coding with rate 1/2: Y; = 2*K; + 16; rate 1/3: Y; = 3*K, + 24;

- turbo coding with rate 1/3: Y; = 3*K; + 12.

Table 1: Usage of channel coding scheme and coding rate

Type of TrCH Coding scheme Coding rate
BCH
PCH . . 1/2
RACH Convolutional coding
1/3,1/2
DCH, FACH Turbo coding 1/3
4231 Convolutional coding

Convolutional codes with constraint length 9 and coding rates 1/3 and 1/2 are defined.
The configuration of the convolutional coder is presented in figure 3.

Output from the rate 1/3 convolutional coder shall be done in the order outputO, outputl, output2, outputO, outputl,
output 2, output 0,...,output2. Output from the rate 1/2 convolutional coder shall be done in the order output O, output 1,
output O, output 1, output O, ..., output 1.
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8 tail bits with binary value 0 shall be added to the end of the code block before encoding.

Theinitial value of the shift register of the coder shall be "al 0" when starting to encode the input bits.

Input .
—*oF{ Dl b—bf~bl—={bH
Y Y Y Output O
»D »D D > > G, = 561 (octal)
.S S | 4 L X oupul
g U U g U L N

"~ Gy = 753 (octal)

"o}l b

BRI oy oyl x| oupuo
LNV LV L V) U U UV g GO = 557 (OCta|)
Al owmn
b D N 4 d G, = 663 (octal)
3oy B 3 ouputz
(1 > LGl Y T\

G, =711 (octal)
(b) Rate 1/3 convolutional coder

Figure 3: Rate 1/2 and rate 1/3 convolutional coders

4.2.3.2 Turbo coding

42321 Turbo coder

The scheme of Turbo coder is a Parallel Concatenated Convolutional Code (PCCC) with two 8-state constituent
encoders and one Turbo code internal interleaver. The coding rate of Turbo coder is 1/3. The structure of Turbo coder
isillustrated in figure 4.

The transfer function of the 8-state constituent code for PCCC is:

G(D) = |::L g.(D) ,
90(D)

where
go(D) =1+ D?+ D?,
gi(D)=1+D + D>

Theinitia value of the shift registers of the 8-state constituent encoders shall be all zeros when starting to encode the
input bits.

Output from the Turbo coder is
X11 le Z’l! X21 221 Z‘Zy [ERE) XKI ZK1 sz

where xy, X, ..., Xk are the bits input to the Turbo coder i.e. both first 8-state constituent encoder and Turbo code
internal interleaver, and K isthe number of bits, and z, 2, ..., zZc and Z, Z,, ..., Zx are the bits output from first and
second 8-state constituent encoders, respectively.

The bits output from Turbo code internal interleaver are denoted by x';, X5, ..., Xk, and these bits are to be input to the
second 8-state constituent encoder.
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Xk
1st constituent encoder Z
—
Xk
Input — [ D [ D [ D
Input Output

Turbo code
internal interleaver
Output Zk

Figure 4: Structure of rate 1/3 Turbo coder (dotted lines apply for trellis termination only)

4.2.3.2.2 Trellis termination for Turbo coder

Trellistermination is performed by taking the tail bits from the shift register feedback after all information bits are
encoded. Tail bits are padded after the encoding of information bits.

Thefirst three tail bits shall be used to terminate the first constituent encoder (upper switch of figure 4 in lower
position) while the second constituent encoder is disabled. The last three tail bits shall be used to terminate the second
congtituent encoder (lower switch of figure 4 in lower position) while the first constituent encoder is disabled.

The transmitted bits for trellis termination shall then be:

Xic+1s Zika1s Xk+2s Zk+2s Xa3s Zads Xkl Zke1s Xka2s Zka2s Xk+30 ZK43-

42323 Turbo code internal interleaver

The Turbo code internal interleaver consists of bits-input to a rectangular matrix with padding, intra-row and inter-row
permutations of the rectangular matrix, and bits-output from the rectangular matrix with pruning. The bitsinput to the
Turbo code internal interleaver are denoted by X, X, , X5,..., X, , where K is the integer number of the bits and takes
onevaueof 40 < K < 5114. The relation between the bits input to the Turbo code internal interleaver and the bits
input to the channel coding is defined by X, =0, and K = K;.

The following subclause specific symbols are used in subclauses 4.2.3.2.3.1 t0 4.2.3.2.3.3:

K Number of bits input to Turbo code internal interleaver
R Number of rows of rectangular matrix

C Number of columns of rectangular matrix

] Prime number

% Primitive root

(s(i)) isos..p-a  Basesequenceforintra-row permutation

of Minimum prime integers

ri Permuted prime integers
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<T (i )>m{ 01:R4 Inter-row permutation pattern

<Ui (j )> focg 'MreErOW permutation pattern of i-th row

[ Index of row number of rectangular matrix
] Index of column number of rectangularmatrix

k Index of bit sequence

423231 Bits-input to rectangular matrix with padding

The bit sequence X;, X,,X;,..., X, input to the Turbo code internal interleaver iswritten into the rectangular matrix as
follows.

(1) Determine the number of rows of the rectangular matrix, R, such that:

5,if (40 < K <159)
R =4 10,if ((160< K < 200) or (481< K <530)) .
20,if (K = any other value)

The rows of rectangular matrix are numbered 0, 1, ..., R- 1 from top to bottom.

(2) Determine the prime number to be used in the intra-permutation, p, and the number of columns of rectangular
matrix, C, such that:

if (481 < K < 530) then
p=53andC=p.
else
Find minimum prime number p from table 2 such that
K <Rx(p+1),
and determine C such that

p-1 if K<Rx(p-1
C=<p if Rx(p-)<K<Rxp.
p+l if Rxp<K

end if

The columns of rectangular matrix are numbered O, 1, ..., C - 1 from left to right.
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Table 2: List of prime number p and associated primitive root v

p v p v p v p v p v
7 3 47 5 101 2 157 5 223 3
11 2 53 2 103 5 163 2 227 2
13 2 59 2 107 2 167 5 229 6
17 3 61 2 109 6 173 2 233 3
19 2 67 2 113 3 179 2 239 7
23 5 71 7 127 3 181 2 241 7
29 2 73 5 131 2 191 19 251 6
31 3 79 3 137 3 193 5 257 3
37 2 83 2 139 2 197 2

41 6 89 3 149 2 199 3

43 3 97 5 151 6 211 2

(3) Write the input bit sequence X, X,, X;,..., X, into the R X C rectangular matrix row by row starting with bit y; in
column O of row O:

Y1 Yo Y3 - Ye
Yc+y) Yc+2) Y(c+3) - Yoc
Yr-pc+)y Y(rpc+2) Y(RrR-pc+3) -+ YR

wherey, =xfork=1, 2, ..., Kand if RXC>K, the dummy bits are padded such that y, =0Oorl fork=K+1, K+

2, ..., RXC. These dummy bits are pruned away from the output of the rectangular matrix after intra-row and inter-
row permutations.

4.2.3.2.3.2 Intra-row and inter-row permutations

After the bits-input to the RX C rectangular matrix, the intra-row and inter-row permutations for the RX C rectangular
meatrix are performed stepwise by using the following a gorithm with steps (1) — (6):

(1) Select aprimitiveroot v from table 2 in section 4.2.3.2.3.1, which is indicated on the right side of the prime number
p.

(2) Construct the base sequence (s(j )) icfors...pg TOF intracrow permutation as

s(j)=(vxs(j-1)modp, j=1,2,..., (p-2), and 50) = 1.

(3) Assign qo = 1 to be the first prime integer in the sequence (qi >iD{01--~ R and determine the prime integer g; in
the sequence (g >iD{O 1...r 10bealeast prime integer such that g.c.d(g, p- 1) = 1, ¢ > 6, and ¢ > ;. for
eachi=1,2,...,R-1. Hereg.c.d.isgreatest common divisor.

(4) Permute the sequence (qi>iD{01_”R_]} to make the sequence (ri>iD{OLN_R_]} such that
rro=0, 1=0,1,...,R-1,

where <T (i )>iD{ 01:-R4 isthe inter-row permutation pattern defined as the one of the four kind of patterns, which

are shown in table 3, depending on the number of input bits K.
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Table 3: Inter-row permutation patterns for Turbo code internal interleaver

Number of input bits Number Inter-row permutation patterns
K of rows R <T(0), T), ..., T(R-1)>
(40=<K<159) 5 <4,3,2,1,0>
(160<K<200) or (481 <K<530) 10 <9,8,7,6,5,4,3,2,1,0>
(2281 <K<2480) or (3161 <K<3210) 20 <19,9,14,4,0,2,5,7,12,18,16,13,17,15,3,1, 6, 11, 8, 10>
K = any other value 20 <19,9, 14,4,0,2,5,7,12,18, 10, 8, 13, 17, 3, 1, 16, 6, 15, 11>

(5) Performthei-th(i=0, 1, ..., R- 1) intra-row permutation as:

if (C=p) then
U; (i) =sl(ixr)mod(p-1)), j=0,1,..., (p-2),and U(p- 1) =0,
where U;(j) isthe original bit position of j-th permuted bit of i-th row.

end if

if (C=p+1)then
Ui (j)=s((ixr)mod(p-1)), j=0,1, ..., (p-2). U(p-1) =0, and Ui(p) = p,
where U;(j) isthe original bit position of j-th permuted bit of i-th row, and
if (K=RXC) then

Exchange Ur.1(p) with Ug.1(0).

end if

end if

if (C=p-1)then
U (i) =s{(ixr Jmod(p-1))-1, j=0,1,....(p-2),
where U;(j) isthe original bit position of j-th permuted bit of i-th row.

end if

(6) Perform the inter-row permutation for the rectangular matrix based on the pattern <T (i )>I {o1,R} *

where T(i) isthe original row position of the i-th permuted row.

42.3.2.33 Bits-output from rectangular matrix with pruning

After intra-row and inter-row permutations, the bits of the permuted rectangular matrix are denoted by vy

Yi Y@w®e Yera - Ycara
Y2 Vw2 Yer) -Ycare2

YR YR Yar - Yoxr
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The output of the Turbo code internal interleaver isthe bit sequence read out column by column from the intra-row and
inter-row permuted R x C rectangular matrix starting with bit y*; in row 0 of column 0 and ending with bit y'crinrow R
- 1 of column C- 1. Theoutput is pruned by deleting dummy bits that were padded to the input of the rectangular
meatrix before intra-row and inter row permutations, i.e. bits y' that corresponds to bits yx with k> K are removed from
the output. The bits output from Turbo code internal interleaver are denoted by x';, X, ..., Xk, where X'; corresponds to
the bit y', with smallest index k after pruning, X, to the bit y', with second smallest index k after pruning, and so on. The
number of bits output from Turbo code internal interleaver isK and the total number of pruned bitsis:

R X C-K.

4.2.3.3 Concatenation of encoded blocks

After the channel coding for each code block, if C; is greater than 1, the encoded blocks are serially concatenated so that
the block with lowest index r is output first from the channel coding block, otherwise the encoded block is output from

channel coding block asit is. The bits output are denoted by Gy,C;5, G, ..., G, , wherei isthe TrCH number and
E; = CY,. The output bits are defined by the following relations:

Cik :yilk k:1,2,...,Yi
Ck = VYiaky) K=Yit1LYi+2..,2Y

Ck = Yisgeay)y K=2Yi+12Yi+2,..,3Y,

Ck =Yic.k-c-nyvy K=(@G-DYi+1L(C-1Yi+2 ..., GY

If no code blocks are input to the channel coding (C; = 0), no bits shall be output from the channel coding, i.e. E; = 0.

4.2.4 Radio frame size equalisation

Radio frame size equalisation is padding the input bit sequence in order to ensure that the output can be segmented in F;
data segments of same size as described in subclause 4.2.7. Radio frame size equalisation is only performed in the UL.

The input bit sequence to the radio frame size equalisation is denoted by G;;, G5, G5, .., G , wherei isTrCH number

and E; the number of bits. The output bit sequence is denoted by t;;, t;,,t;5, ..., ti; , where T; is the number of bits. The
output bit sequence is derived as follows:

- tx=cyfork=1... E; and

- t={0,1} fork=E +1... T, if E < T;;
where

- Ti=F*N;and

- N, :(Ei/pﬂ is the number of bits per segment after size equalisation.
4.25  1%interleaving

4251 Void

4.25.2 1% interleaver operation

The 1% interleaving is a block interleaver with inter-column permutations. The input bit sequence to the block
interleaver isdenoted by X 1, % 5, % 3,..., % x » Wherei is TrCH number and X; the number of bits. Here X; is
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guaranteed to be an integer multiple of the number of radio framesin the TTI. The output bit sequence from the block
interleaver is derived as follows:

(1) Select the number of columns C1 from table 4 depending on the TTI. The columns are numbered O, 1, ..., C1-1
from left to right.

(2) Determine the number of rows of the matrix, R1 defined as
R1=X/CLl.
The rows of the matrix are numbered 0, 1, ..., R1 - 1 from top to bottom.

(3) Write the input bit sequence into the R1 X C1 matrix row by row starting with bit X, ; in column 0 of row 0 and

ending with bit X; g,y incolumn C1-1of rowR1-1:

X1 Xi 2 X 3 e X
Xi (c1+1) X (c1+2) X (c1+3) e X (2xc)

X (Ri-pxc1r)) K (Rixc1v2)  Ki(Ri-pxc+3) -+ K (RixCl)

(4) Perform the inter-column permutation for the matrix based on the pattern <P1c1( ] )> shownintable

ioa....c1-3
4, where Pl¢; (j) isthe original column position of the j-th permuted column. After permutation of the columns,
the bits are denoted by Vi

Yii Yiwrey Yiewrsy - Yigcraxria

Yie Yiwriz Yiewrez - Yi(crxrie2)

Yirt Yizry VYiery - Yiccwxry

(5) Read the output bit sequence Y, 1, Y 5, Yi 3s-- -1 ¥i (cixry) Of the block interleaver column by column from the

inter-column permuted R1 X C1 matrix. Bit Y; ; correspondsto row 0 of column 0 and bit Y; zg.cy
corresponds to row R1 - 1 of column C1 - 1.

Table 4 Inter-column permutation patterns for 1st interleaving

TTI Number of columns C1 Inter-column permutation patterns
<P1ci(0), P1ci(2), ..., P1ci(C1-1)>
10 ms 1 <0>
20 ms 2 <0,1>
40 ms 4 <0,2,1,3>
80 ms 8 <0,4,2,6,1,5,3,7>

4.25.3 Relation between input and output of 1% interleaving in uplink

The bitsinput to the 1 interleaving are denoted by t; ;,t; 5,1, 5,...,t; 1 , wherei isthe TrCH number and T; the number

of bits. Hence, x;x = tixand X; = T,.

The bits output from the 1% interleaving are denoted by d, ,,d, ,,d, ..., di’Ti ,and dik = Vik.
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4254 Relation between input and output of 1% interleaving in downlink
If fixed positions of the TrCHsin aradio frame is used then the bitsinput to the 1% interleaving are denoted by

h,,h,, hi3""’hiD, , wherei isthe TrCH number. Hence, xix = hix and X; = D.

If flexible positions of the TrCHs in aradio frame is used then the bits input to the 1% interl eaving are denoted by
J1:9i2:Gigs- -+ giGi , Wherei isthe TrCH number. Hence, xix = Qik and X; = G..

The bits output from the 1% interleaving are denoted by Q;,05,Ggs- - - Oiq, » Wherei isthe TrCH number and Q; isthe
number of bits. Hence, Qik = Yik, Qi = FiH; if fixed positions are used, and Q; = G; if flexible positions are used.

4.2.6 Radio frame segmentation

When the transmission time interval is longer than 10 ms, the input bit sequence is segmented and mapped onto
consecutive F; radio frames. Following rate matching in the DL and radio frame size equalisation in the UL the input bit
sequence length is guaranteed to be an integer multiple of F;.

The input bit sequence is denoted by X1, X5, X3, ..., Xy, Wherei isthe TrCH number and X; is the number bits. The F;

output bit sequences per TTI are denoted by Y, 115 Vi n 21 Yinas--+» ¥iqy Wheren; isthe radio frame number in
current TT1 and Y; is the number of bits per radio frame for TrCH i. The output sequences are defined as follows:

yi,n,k = Xi,((n,—l)Bj)H( =1 F,k=1..Y,
where
Y = (X / F) isthe number of bits per segment.
The n; -th segment is mapped to the n; -th radio frame of the transmission time interval.
42.6.1 Relation between input and output of the radio frame segmentation block in
uplink

Theinput bit sequence to the radio frame segmentation is denoted by d;y,d;,,d;,...,d;; , wherei isthe TrCH

number and T; the number of bits. Hence, Xx = dixand X, = T..

The output bit sequence corresponding to radio frame n; isdenoted by €,,€,,€5....,§y, , wherei isthe TrCH number

and N; is the number of bits. Hence, € , =Y, ., and N, = Y.
4.2.6.2 Relation between input and output of the radio frame segmentation block in
downlink

The bitsinput to the radio frame segmentation are denoted by f;, 0} 5, Gs,. .., g , Wherei isthe TrCH number and Q
the number of bits. Hence, Xik = Qik and X = Q..

The output bit sequence corresponding to radio frame n; isdenoted by f;, f,, fi5,..., f,,, , wherei isthe TrCH

number and V; is the number of bits. Hence, f;, = YincandV; =Y,

4.2.7 Rate matching
Rate matching means that bits on a transport channel are repeated or punctured. Higher layers assign a rate-matching

attribute for each transport channel. This attribute is semi-static and can only be changed through higher layer
signalling. The rate-matching attribute is used when the number of bitsto be repeated or punctured is calcul ated.
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The number of bits on atransport channel can vary between different transmission time intervals. In the downlink the
transmission isinterrupted if the number of bitsislower than maximum. When the number of bits between different
transmission time intervalsin uplink is changed, bits are repeated or punctured to ensure that the total bit rate after
TrCH multiplexing isidentical to the total channel bit rate of the allocated dedicated physical channels.

If no bits are input to the rate matching for all TrCHs within a CCTrCH, the rate matching shall output no bits for all
TrCHs within the CCTrCH and no uplink DPDCH will be selected in the case of uplink rate matching.

Notation used in subclause 4.2.7 and subclauses:

Ni,j:

N

AN, .-

it

AN/

NreL:
RM;:

PL:

Ndata,j :

P1g(m):

gn]:

For uplink: Number of bitsin aradio frame before rate matching on TrCH i with transport format
combinationj .

For downlink: Anintermediate calculation variable (not an integer but a multiple of 1/8).

Number of bitsin atransmission timeinterval before rate matching on TrCH i with transport format 1.
Used in downlink only.

For uplink: If positive - number of bits that should be repeated in each radio frame on TrCH i with
transport format combination j.

If negative - number of bits that should be punctured in each radio frame on TrCH i with transport format
combination j.

For downlink : An intermediate calculation variable (not an integer but a multiple of 1/8).

If positive - number of bits to be repeated in each transmission time interval on TrCH i with transport
format I.

If negative - number of bits to be punctured in each transmission time interval on TrCH i with transport
format I.

Used in downlink only.

Positive or null: number of bitsin the radio frame corresponding to the gap for compressed mode for the
CCTrCH.

Semi-static rate matching attribute for transport channel i. RM; is provided by higher layers or takes a
value asindicated in section 4.2.13.

Puncturing limit for uplink. This value limits the amount of puncturing that can be applied in order to
avoid multicode or to enable the use of a higher spreading factor. Signalled from higher layers. The
allowed puncturing in % is actually equal to (1-PL)*100.

Total number of bits that are available for the CCTrCH in aradio frame with transport format
combination j.

Number of TrCHsin the CCTrCH.

Intermediate calculation variable.

Number of radio framesin the transmission time interval of TrCH i.

Radio frame number in the transmission timeinterval of TrCH i (0 <n; < F)).

Average puncturing or repetition distance (normalised to only show the remaining rate matching on top of
an integer number of repetitions). Used in uplink only.

The column permutation function of the 1¥ interleaver, P1¢(x) is the original position of column with
number x after permutation. P1 is defined on table 4 of section 4.2.5.2 (note that the P1¢ is self-inverse).
Used for rate matching in uplink only.

The shift of the puncturing or repetition pattern for radio frame n, when n = PlFi (ni ) . Used in uplink
only.
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TFi()):  Transport format of TrCH i for the transport format combination j.
TFS(i) The set of transport format indexes| for TrCH i.
TFCS  The set of transport format combination indexes .
Eni Initial value of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.5.
€olus Increment of variable e in the rate matching pattern determination algorithm of subclause4.2.7.5.
€minus Decrement of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.5.
b: Indicates systematic and parity bits

b=1. Systematic bit. x, in subclause 4.2.3.2.1.

b=2: 1% parity bit (from the upper Turbo constituent encoder). zin subcaluse 4.2.3.2.1.

b=3: 2" parity bit (from the lower Turbo constituent encoder). Zy in subclause 4.2.3.2.1.

The* (star) notation is used to replace an index x when the indexed variable X, does not depend on the index x. In the
left wing of an assignment the meaning isthat "X. = Y" iseguivalent to "for all x do X, =Y". In the right wing of an
assignment, the meaningisthat "Y = X« " isequivalent to "takeany xand do Y = X,".

The following relations, defined for all TFC |, are used when calculating the rate matching parameters:

Z,, =0

(Z RM %N, | Nj

Y . foralli=1...1 1)
> RM N,
AN, =2, =2, ; =N, fordli=1..1
4.2.7.1 Determination of rate matching parameters in uplink
427.11 Determination of SF and number of PhCHs needed

In uplink, puncturing can be applied to match the CCTrCH bit rate to the PhCH bit rate. The bit rate of the PhCH(s) is
limited by the UE capability and restrictions imposed by UTRAN, through limitations on the PhCH spreading factor.
The maximum amount of puncturing that can be applied is 1-PL, PL is signalled from higher layers. The number of
available bitsin the radio frames of one PhCH for all possible spreading factorsis givenin [2]. Denote these values by
Naoss, Ni2g, Nsa, N3z, Nig, Ng, and N4, where the index refers to the spreading factor. The possible number of bits available
to the CCTrCH on all PhCHS, Nyata, then are { Nass, Nizg, Nesa, N3z, Nig, Ng, N 2XNg, 3%XNg, 4XNy, 5XNj, 6XNg} .

For aRACH CCTrCH SETO represents the set of Ngaa Values alowed by the UTRAN, as set by the minimum SF
provided by higher layers. SETO may be a sub-set of { Njss, N12g, Nes, N32 }. SETO does not take into account the UE"s
capability.

For other CCTrCHs, SETO denotes the set of Ngyaa Values allowed by the UTRAN and supported by the UE, as part of
the UE"s capability. SETO can be a subset of { Ngss, Nigg, Nea, N3z, Nig, N5, N 2XNg, 3XNy, 4XNg, 5XNj, 6XNg} . Nyata j
for the transport format combination j is determined by executing the following algorithm:

|
SET1 ={ Ngaa in SETO such that (m| n{RM y}) X Ny — Z RM x Nx,j is non negative }

I<y<lI el

If SET1 is not empty and the smallest element of SET1 requires just one PhCH then
Ndata,j =min SET1
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else

|
SET2 ={ Ngaa in SETO such that (JTJQ{RM y}) X Ny — PLX Z RM x Nx,j is non negative }

x=1
Sort SET2 in ascending order
Ngata = Min SET2
While Ngg, 1S not the max of SET2 and the follower of Ny, requires no additional PhCH do

Ngata = follower of Nyaa in SET2

End while
Ndata,j = Ndata
End if

For aRACH CCTrCH, if Nyaa, is not part of the UE"s capability then the TFC j cannot be used.

42.7.1.2 Determination of parameters needed for calculating the rate matching pattern

The number of bits to be repeated or punctured, AN; ;, within one radio frame for each TrCH i is calculated with
equation 1 for &l possible transport format combinations j and selected every radio frame. Nyga IS given from
subclause 4.2.7.1.1.

cm
data, j

cm

inEquation 1. N, |

In acompressed radio frame, Ndata]j isreplaced by N isgiven asfollows:

In aradio frame compressed by higher layer scheduling, N o

data,j 1S OPtained by executing the algorithm in subclause

N
4.2.7.1.1 but with the number of bitsin one radio frame of one PhCH reduced to 1—; of the value in normal mode.

Ny isthe number of transmitted slotsin a compressed radio frame and is defined by the following relation:

15 _TGL f |f Nfirst + TGL < 15
N.
tr first “in first frame if Nfrst + TGL > 15

30-TGL- N,

, in second frame if Nsrst + TGL > 15

Nsi« and TGL are defined in subclause 4.4.

In aradio frame compressed by spreading factor reduction, Ngi, ; = 2% (Ndata’ i ~NpgL ) where
15-N
Neg = Ttr XN g,

If AN;; = 0 then the output data of the rate matching is the same as the input data and the rate matching al gorithm of
subclause 4.2.7.5 does not need to be executed.

If AN;; # 0 the parameters listed in subclauses 4.2.7.1.2.1 and 4.2.7.1.2.2 shall be used for determining &, €us, and
Eminus (regardlessiif the radio frame is compressed or not).

427121 Convolutionally encoded TrCHs

R=AN;; mod N;; -- note: in this context AN;; mod N;; isin the range of 0 to N;-1 i.e. -1 mod 10 = 9.
if R#z 0and 2xR< Nij
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thenq=[ N;;/R |
else
q=INj/(R-Ny) |
endif
-- note: q isasigned quantity.
if giseven
thenq' = q+ ged(l d , Fi)/ F; -- where ged (| f , F;) means greatest common divisor of | g and F;
-- note that g’ is not an integer, but a multiple of 1/8
else
q=q
endif
forx=0toF;-1
S| Lxxql| mod F] = ( Lxxq| div F)
end for
AN; = AN
a=2
For each radio frame, the rate-matching pattern is calculated with the algorithm in subclause 4.2.7.5, where :
Xi = N;., and
€ni = (@x[P1g(n)]*|AN; [ + 1) mod (al;).
€pius = XN
Eminus = 8X|AN|

puncturing for AN <0, repetition otherwise.

42.7.1.2.2 Turbo encoded TrCHs
If repetition is to be performed on turbo encoded TrCHs, i.e. AN;; >0, the parameters in subclause 4.2.7.1.2.1 are used.

If puncturing isto be performed, the parameters below shall be used. Index b is used to indicate systematic (b=1),
1% parity (b=2), and 2" parity bit (b=3).

a=2 when b=2
a=1 when b=3

AN :{I_ANH/ZJ, b=2

TN, /2], b=3
If AN; iscalculated as 0 for b=2 or b=3, then the following procedure and the rate matching algorithm of
subclause 4.2.7.5 don't need to be performed for the corresponding parity bit stream.
Xi=LN;; 73],
a=LXi/aN] ]
if(q<2)
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forr=0to F;-1

S[(3%r+b-1) mod F|] =r mod 2;

end for
else
if giseven
then g'=qg—gcd( g, F)/ F; -- wheregcd ( g, F;) means greatest common divisor of g and F;
-- note that q' is not an integer, but a multiple of 1/8
dse g=q
endif
forx=0to F; -1
r=[xxq'| mod F;;
S[(3xr+b-1) mod F] =[xxq'] div F;;
endfor
endif

For each radio frame, the rate-matching pattern is calculated with the algorithm in subclause 4.2.7.5, where:
X; isas above:

en = (@xJPLi(n)] x|ANj| + X;) mod (axX;), if en =0 then &y = axX

Eplus = A% X

€minus = aX |ANi |

4.2.7.2 Determination of rate matching parameters in downlink

For downlink channels, Ny does not depend on the transport format combination j. Ngaa+ iS given by the
channelization code(s) assigned by higher layers.

Denote the number of physical channels used for the CCTrCH by P. Ngqa - iS the number of bits available to the
CCTrCH in one radio frame and defined as Nyata »=P*15%(Ngata1+Naataz), Where Nyatan and Nyaraz are defined in [2]. Note
that contrary to the uplink, the same rate matching patterns are used in TTIs containing no compressed radio frames and
in TTls containing radio frames compressed by spreading factor reduction or higher layer scheduling.

42721 Determination of rate matching parameters for fixed positions of TrCHs
427.21.1 Calculation of AN; max for normal mode and compressed mode by spreading factor
reduction

First an intermediate calculation variable Ni,* is calculated for all transport channelsi by the following formula:

In order to compute the ANiTlr' parametersfor al TrCH i and all TF I, we first compute an intermediate parameter

AN, mex by the following formula, where AN . isderived from N, . by the formulagiven at subclause 4.2.7:

AN; o = F XAN,.
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If AN; mex — O then, for TrCH i, the output data of the rate matching is the same as the input data and the rate
matching algorithm of subclause 4.2.7.5 does not need to be executed. In this case we have :

Ol OTFS(i) AN =0

If AN, . # O the parameterslisted in subclauses 4.2.7.2.1.3 and 4.2.7.2.1.4 shall be used for determining €, €yus,
and eqjns, and ANI'rI )

427212 Void
42.7.2.1.3 Determination of rate matching parameters for convolutionally encoded TrCHs
AN, =AN, ..
a=2
N__ = max N™
™ orEs(i) !

For each transmission time interval of TrCH i with TF I, the rate-matching pattern is calculated with the algorithm in
subclause 4.2.7.5. The following parameters are used as inpult:

X, =N

€, =1

€ius = A% N
Crrinus =a><|ANi|

Puncturing if AN, <O, repetition otherwise. The values of ANJrI may be computed by counting repetitions or
puncturing when the algorithm of subclause 4.2.7.5 isrun. The resulting values of ANJrI can be represented with

following expression.

AN, % X

AN :{ | —‘xsgn(ANi)

max

42.7.2.1.4 Determination of rate matching parameters for Turbo encoded TrCHs

If repetition isto be performed on turbo encoded TrCHs, i.e. AN, . >0, the parametersin subclause 4.2.7.2.1.3 are
used.

If puncturing is to be performed, the parameters below shall be used. Index b is used to indicate systematic (b=1),
1% parity (b=2), and 2™ parity bit (b=3).

a=2 when b=2
a=1 when b=3
The bitsindicated by b=1 shall not be punctured.

LAN. /ZJ forb=2
b I, max
AN _{(ANLW/ZW, forb=3
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N _ = max(N™/3
max IDTFS(i)( il )

For each transmission time interval of TrCH i with TF I, the rate-matching pattern is calculated with the algorithm in
subcaluse 4.2.7.5. The following parameters are used as input:

X, =N;"/3

Qni = Nmax

€ =axN_

plus
— b
eminus - ax‘ANi ‘

The values of AN?;rI may be computed by counting puncturing when the a gorithm of subclause 4.2.7.5 isrun. The

resulting values of AN?;rI can be represented with following expression.

N7 [x X | NS [x X,

N

'I'I'I__‘A —
AN = +05

max max

In the above equation, the first term of the right hand side represents the amount of puncturing for b=2 and the second
term represents the amount of puncturing for b=3.

42.7.2.2 Determination of rate matching parameters for flexible positions of TrCHs

427221 Calculations for normal mode, compressed mode by higher layer scheduling, and
compressed mode by spreading factor reduction

First an intermediate calculation variable Nij is calculated for al transport channelsi and all transport format
combinations j by the following formula:

N :ix N

1] F. 'xTFi(j)

Then rate matching ratios RF; are calculated for each the transport channel i in order to minimise the number of DTX
bits when the bit rate of the CCTrCH is maximum. The RF; ratios are defined by the following formula:

N yata «
RF - . data, X RM

| maxli(RMiXNi’j) |

JOTFCS 4

The computation of AN:_lr ! parameters is then performed in two phases. In afirst phase, tentative temporary val ues of

ANiTlr ' are computed, and in the second phase they are checked and corrected. The first phase, by use of the RF; ratios,

ensures that the number of DTX indication bits inserted is minimum when the CCTrCH bit rate is maximum, but it does
not ensure that the maximum CCTrCH bit rate is not greater than Ny, . per 10ms. The latter condition is ensured
through the checking and possible corrections carried out in the second phase.

At the end of the second phase, the latest val ue of ANiTlrI is the definitive value.

The first phase defines the tentative temporary AN:_lrI for all transport channel i and any of itstransport format | by use
of the following formula:
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AN/ =F{REX ﬂ N = x| ™ RV N | N
F. Fixggé;(RMix N,,)
The second phase is defined by the following algorithm:
foral j inTFCSin ascending order of TFCI do -- for al TFC
=N +HANT
D= 1.TF (1) 1.TF (i) -- CCTrCH bit rate (bits per 10ms) for TFCj
- F
i=1 1
if D> N gota then
fori=1tol do --for al TrCH
AN =F; XAN; - AN; ; isderivedfrom N, ; by the formula given at subclause 4.2.7.

it AN ;) > AN then

ANI-I;I—::I (J) =AN
end-if
end-for
end-if
end-for

If ANiTlrI =0 then, for TrCH i at TF I, the output data of the rate matching is the same as the input data and the rate
matching algorithm of subclause 4.2.7.5 does not need to be executed.

If ANJ’TrI # O the parameters listed in subclauses 4.2.7.2.2.2 and 4.2.7.2.2.3 shal| be used for determining &, €yus, and
Ehinus:

427222 Determination of rate matching parameters for convolutionally encoded TrCHs
AN, = AN,
a=2

For each transmission time interval of TrCH i with TF I, the rate-matching pattern is calculated with the algorithm in
subclause 4.2.7.5. The following parameters are used as inpult:

'min us

X, =N

e, =1

€ = axN;"
Eines = A% |AN;|

puncturing for AN, <O, repetition otherwise.
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42.7.2.2.3 Determination of rate matching parameters for Turbo encoded TrCHs

If repetition isto be performed on turbo encoded TrCHs, i.e. ANJT' > 0, the parametersin subclause 4.2.7.2.2.2 are
used.

If puncturing is to be performed, the parameters below shall be used. Index b is used to indicate systematic (b=1), 1%
parity (b=2), and 2" parity bit (b=3).

a=2 when b=2
a=1whenb=3
The bitsindicated by b=1 shall not be punctured.
I_ANiTrI /ZJ’ b=2
AN, = Tn
AN /2], b=3

For each transmission time interval of TrCH i with TF I, the rate-matching pattern is calculated with the algorithm in
subclause 4.2.7.5. The following parameters are used as input:

X, =N"/3,
CMER
€ous = AX X,
Einus = A% |AN;|
4.2.7.3 Bit separation and collection in uplink

The systematic bits of turbo encoded TrCHs shall not be punctured, the other bits may be punctured. The systematic
bits, first parity bits, and second parity bits in the bit sequence input to the rate matching block are therefore separated
into three sequences.

The first sequence contains:
- All of the systematic bits that are from turbo encoded TrCHs.

- FromOto 2 first and/or second parity bits that are from turbo encoded TrCHs. These bits come into the first
sequence when the total number of bitsin ablock after radio frame segmentation is not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for trellis termination.
The second sequence contains:

- All of the first parity bits that are from turbo encoded TrCHs, except those that go into the first sequence when
the total number of bitsis not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for trellis termination.
The third sequence contains:

- All of the second parity bits that are from turbo encoded TrCHs, except those that go into the first sequence
when the total number of bitsis not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for trellis termination.

The second and third sequences shall be of equal length, whereas the first sequence can contain from O to 2 more bits.
Puncturing is applied only to the second and third sequences.The bit separation function is transparent for
convolutionally encoded TrCHs and for turbo encoded TrCHs with repetition. The bit separation and bit collection are
illustrated in figures 5 and 6.
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Rate matching
E Xiik Yaik E
Radio frame | 1 |Bit separation Bit | TrCH
segmentation | G Xzih Rate matching yzih collection | ik | Multiplexing
i algorithm X
| _’Xsik Rate matching _’ysik |
i algorithm i
......... »
Figure 5: Puncturing of turbo encoded TrCHs in uplink
Rate matching
Radio frame | 1 [Bit separation Bit ! TrCH
segmentation | ! X1ik | Viik_ | collection [fik 1 | Multiplexing
! Rate matching :
i algorithm !

____________________________________________________

Figure 6: Rate matching for convolutionally encoded TrCHs
and for turbo encoded TrCHs with repetition in uplink

The bit separation is dependent on the 1% interleaving and offsets are used to define the separation for different TTls. b
indicates the three sequences defined in this section, with b=1 indicating the first sequence, b = 2 the second one, and b
= 3 the third one. The offsets a, for these sequences are listed in table 5.

Table 5: TTI dependent offset needed for bit separation

TTI (ms) o a [2¢]
10, 40 0 1 2
20, 80 0 2 1

The bit separation is different for different radio framesinthe TTI. A second offset is therefore needed. The radio frame
number for TrCH i is denoted by . and the offset by /3, .
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Table 6: Radio frame dependent offset needed for bit separation

TTI (ms) J£ B B B B 5 J£5 B
10 0 NA NA NA NA NA NA NA
20 0 1 NA NA NA NA NA NA
40 0 1 2 0 NA NA NA NA
80 0 1 2 0 1 2 0 1
42.7.3.1 Bit separation

The bits input to the rate matching are denoted by €,,€,,,€3,...,6y , wherei isthe TrCH number and N; is the
number of bits input to the rate matching block. Note that the transport format combination number j for smplicity has
been left out in the bit numbering, i.e. Ni=Nj;. The bits after separation are denoted by X, , X5, Xgig- - -» Xgix, - FOr

turbo encoded TrCHs with puncturing, b indicates the three sequences defined in section 4.2.7.3, with b=1 indicating
the first sequence, and so forth. For all other cases b is defined to be 1. X; is the number of bitsin each separated bit
sequence. The relation between € and Xpik is given below.

For turbo encoded TrCHs with puncturing:

Xk = Q,ii(k—l)+1+(0/1+,8ni ymod3 k=123 ... % X = LNi 3]

Xii [N 3k = € gn /3 ek k=1,...,Nymod3 Note: When (N; mod 3) = 0 this row is not needed.

Xoik = € 3(k-1)+1+(a,+, ) mod3 k=1,2,3, ... % X =LN /3]

Xaik = € kv +p,)mas  K=L 23X X =[N /3]

For convolutionally encoded TrCHs and turbo encoded TrCHs with repetition:

Xl,i,kZQ,k k:1,2,3,...,Xi Xi:Ni

42.7.3.2 Bit collection

The bits Xpik are input to the rate matching algorithm described in subclause 4.2.7.5. The bits output from the rate
matching algorithm are denoted Y1, Yyizs Yoigr- -1 Yoy, -

Bit collection is the inverse function of the separation. The bits after collection aredenoted by Z,,,Z;,,Z3,. .., Zy -
After bit collection, the bitsindicated as punctured are removed and the bits are then denoted by f,, f;,, fis,..., Ty,
wherei isthe TrCH number and V= N;j+4N;;. The relations between Yhik, Zyik, and fik are given below.

For turbo encoded TrCHs with puncturing (Y;=X;):

2 3(k-1)+1+(ay+ By ymod3 — Yiik k=1,23 ....Y,

Z o n 3k = Yai N 73k k=1,...,Nymod 3 Note: When (N; mod 3) = 0 thisrow is not needed.

2 3(k-1)+14(a,+ B, ymod3 — Y2,k k=1,23 ....Y,

4 3(k-1)+1+ (a5 + B, )mod3 — Y3,k k=1,2,3,....Y,
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After the bit collection, bits Z x with value &, where /{0, 1}, are removed from the bit sequence. Bit f; ; corresponds to

the bit Z , with smallest index k after puncturing, bit fi,z corresponds to the bit Z x with second smallest index k after
puncturing, and so on.

For convolutionally encoded TrCHs and turbo encoded TrCHs with repetition:

Z = Yiik k=123, ..., Y

When repetition is used, fi k=7 x and Y;=V..

When puncturing is used, Y;=X; and bits 7 i with value J, where 0/{ 0, 1}, are removed from the bit sequence. Bit fi,l
corresponds to the bit Z , with smallest index k after puncturing, bit f; 2 corresponds to the bit Z x with second smallest

index k after puncturing, and so on.
4.2.7.4 Bit separation and collection in downlink
The systematic bits of turbo encoded TrCHs shall not be punctured, the other bits may be punctured.

The systematic bits, first parity bits and second parity bits in the bit sequence input to the rate matching block are
therefore separated into three sequences of equal lengths.

The first sequence contains :

- All of the systematic bits that are from turbo encoded TrCHs.

- Some of the systematic, first parity and second parity bitsthat are for trellis termination.
The second sequence contains:;

- All of thefirst parity bits that are from turbo encoded TrCHs.

- Some of the systematic, first parity and second parity bits that are for trellis termination.
The third sequence contains:

- All of the second parity bits that are from turbo encoded TrCHSs.

- Some of the systematic, first parity and second parity bits that are for trellis termination.
Puncturing is applied only to the second and third sequences.

The bit separation function is transparent for convolutionally encoded TrCHs and for turbo encoded TrCHs with
repetition. The bit separation and bit collection are illustrated in figures 7 and 8.

Rate matching
Xik Yie, :
Channel i |Bit separation Bit | |1 insertion of
coding |G Xzih Rate matchin yzih collection gij DTX
agorithm g indication

agorithm

i ﬁ‘ Rate matching ﬁb |
Figure 7: Puncturing of turbo encoded TrCHs in downlink
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Rate matching
Channel  |Bit separation Bit | [1¥ insertion of
coding [Cik! Xaik Viik_ | collection [Jik | DTX
—> i PO S
: Rate matching : indication
| algorithm :
Figure 8: Rate matching for convolutionally encoded TrCHs
and for turbo encoded TrCHs with repetition in downlink
42.7.4.1 Bit separation

The bitsinput to the rate matching are denoted by C;;, G5, C;3,. . ., G, , Wherei isthe TrCH number and E; is the
number of bitsinput to the rate matching block. Note that E; is a multiple of 3 for turbo encoded TrCHs and that the
transport format | for simplicity has been left out in the bit numbering, i.e. Ei= Ni]_r ' The bits after Separation are
denoted by X1, X1 Xpig:- - -» Xgix, - FOr turbo encoded TrCHs with puncturing, b indicates the three sequences defined
in section 4.2.7.4, with b=1 indicating the first sequence, and so forth. For all other cases b is defined to be 1. X; isthe
number of bitsin each separated bit sequence. The relation between Cik and Xpik iS given below.

For turbo encoded TrCHs with puncturing:

Xl,i,k :Ci,3(k—1)+l k:]., 2, 3, ...,Xi Xi = Ei /3
X2,i,k = Ci,3(k—l)+2 k= 1, 2, 3, . Xi Xi = Ei /3
X3,i,k = Ci,3(k—1)+3 k= 1, 2, 3, . Xi Xi = Ei /3

For convolutionally encoded TrCHs and turbo encoded TrCHs with repetition:

Xl,i,k :Ci,k k:1,2,3,...,Xi Xi:Ei

42.7.4.2 Bit collection

The bits Xk are input to the rate matching a gorithm described in subclause 4.2.7.5. The bits output from the rate
matching algorithm are denoted Y1, Yiizs Yizr- -1 Yoiv, -

Bit collection is the inverse function of the separation. The bits after collection aredenoted by 7, Z;,, Z3,. .., Zy -
After bit collection, the bits indicated as punctured are removed and the bits are then denoted by G, J;,, Jizs-- - Jig, »

wherei isthe TrCH number and G;= Ni]_” +ANi1|_rI . The relations between Yhik, Znik, and Jik are given below.

For turbo encoded TrCHs with puncturing (Y;=X;):

Z a1+ = Yiik k=123 ...
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Zak-n+2 = Yaik k=123 ... Y

4 ak-n+3 = Yaik k=1,23 ... Y

After the bit collection, bits Z k with value J, where 6/{ 0, 1}, are removed from the bit sequence. Bit g; 1 corresponds

to the bit Z  with smallest index k after puncturing, bit g 2 corresponds to the bit 7 i with second smallest index k after
puncturing, and so on.

For convolutionally encoded TrCHs and turbo encoded TrCHs with repetition:

Z = Yiik k=1,23,...)Y,

When repetition is used, g k=7 x and Y;=G,.

When puncturing is used, Y;=X; and bits 7 \ with value &, where 6/{ 0, 1}, are removed from the bit sequence. Bit g; 1
corresponds to the bit z; x with smallest index k after puncturing, bit g 2 corresponds to the bit z; x with second smallest

index k after puncturing, and so on.
4.2.7.5 Rate matching pattern determination

Denote the bits before rate matching by:

Xi1s X1 Xigs- -1 Xix, » Wherei isthe TrCH number and the sequence is defined in 4.2.7.3 for uplink or in 4.2.7.4 for
downlink. Parameters X, €, €us, aNd eminys @re givenin 4.2.7.1 for uplink or in 4.2.7.2 for downlink.

The rate matching ruleis as follows:
if puncturing isto be performed

e= ey -- initial error between current and desired puncturing ratio

m=1 -- index of current bit

do while m <= X;
€=€e—Eninus -- update error
if e<=0then -- check if bit number m should be punctured

set bit x; m to dwhere 80, 1}

e=e+ ey --updateerror

end if
m=m+1 -- hext hit
end do
else
e= ey -- initial error between current and desired puncturing ratio
m=1 -- index of current bit

dowhilem<=X;

€= e—Eninus -- update error
dowhilee<=0 -- check if bit number m should be repeated
repeat bit X m

e=e+ ey -- updateerror

ETSI



3GPP TS 25.212 version 6.9.0 Release 6 38 ETSI TS 125 212 V6.9.0 (2006-09)

end do
m=m+ 1 -- next bit
end do
end if

A repeated bit is placed directly after the origina one.

4.2.8  TrCH multiplexing

Every 10 ms, one radio frame from each TrCH is delivered to the TrCH multiplexing. These radio frames are serially
multiplexed into a coded composite transport channel (CCTrCH).

The bitsinput to the TrCH multiplexing are denoted by f;, fi,, fi5,..., fiy, , wherei isthe TrCH number and V; isthe

number of bitsin the radio frame of TrCH i. The number of TrCHs s denoted by I. The bits output from TrCH

multiplexing are denoted by S, S,,S;,. .., Sg, Where Sis the number of bits, i.e. S= Z:\/I . The TrCH multiplexing is
i

defined by the following relations:

S =fk=12..,Vv
SK = f2,(k—V1) k= V1+1, V1+2, veny V1+V2

& = f3,(k—(vl+v2)) k= (Vi+Vo)+1, (Vi+Vo)+2, .., (Vi+Vo)+V3

S = fl,(k—(V1+V2+...+V,_1)) K= (Vi Vot . 4+ Vi)+1, (Vit Vot . +Vi)+2, L, (Vi Vot 4V )+,

4.2.9 Insertion of discontinuous transmission (DTX) indication bits

In the downlink, DTX is used to fill up the radio frame with bits. The insertion point of DTX indication bits depends on
whether fixed or flexible positions of the TrCHs in the radio frame are used. It is up to the UTRAN to decide for each
CCTrCH whether fixed or flexible positions are used during the connection. DT X indication bits only indicate when the
transmission should be turned off, they are not transmitted.

4.2.9.1 1% insertion of DTX indication bits

This step of inserting DTX indication bitsis used only if the positions of the TrCHs in the radio frame are fixed. With
fixed position scheme a fixed number of bitsisreserved for each TrCH in the radio frame.

The bits from rate matching are denoted by g;;, 5, Jis:- - -» Oig, » Where G; isthe number of bitsin one TTI of TrCH i.

Denote the number of bitsin one radio frame of TrCH i by H;. Denote D; the number of bits output of the first DTX
insertion block.

In TTls containing no compressed frames or frames compressed by spreading factor reduction, H; is constant and
corresponds to the maximum number of bits from TrCH i in one radio frame for any transport format of TrCH i and D;
= F x H;.

The bits output from the DTX insertion are denoted by h 4, hi,, his, ..., hipi Note that these bits are three valued. They
are defined by the following relations:

hk = gik k= 11 2, 3, ---,Gi

h, =0 k=G+1,G+2 G+3, ..., D
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where DTX indication bits are denoted by o. Here Qi {0, 1} and 5 {0, 1}.

4292 2" insertion of DTX indication bits

The DTX indication bitsinserted in this step shall be placed at the end of the radio frame. Note that the DTX will be
distributed over all slots after 2™ interleaving.

The bitsinput to the DTX insertion block are denoted by S, S,,S;,. .., Sg.where Sis the number of bits from TrCH

multiplexing. The number of PhCHs is denoted by P and the number of bitsin one radio frame, including DTX
indication bits, for each PhCH by R..

N *
In non-compressed frames, R = % =15x (N datar T Ndataz) , Where Nyaz and Nyap are defined in [2].

For compressed frames, N'uua - is defined as N, - = PX15% (Ngyan + Negao) - Ngagar@nd N, are the number

of bitsin the datafields of the slot format used for the current compressed frame, i.e. ot format A or B as defined in
[2] corresponding to the spreading factor and the number of transmitted slotsin use.

In frames compressed by higher layer scheduling, additional DTX with respect to normal mode shall be inserted if the
transmission time reduction does not exactly create a transmission gap of the desired TGL.

The number of bits available to the CCTrCH in one radio frame compressed by spreading factor reduction or by higher
cm
data,*

layer scheduling is denoted by NGy, . and R=

1
cm — N data,*

For frames compressed by spreading factor reduction Ndata’* = 5

For frames compressed by higher layer scheduling the exact value of N gga,* is dependent on the TGL whichis

signalled from higher layers. It can be calculated as N gy, . = Nya« = Nig -

NraL isthe number of bitsthat are located within the transmission gap and defined as:

r
TGL “N.

15 data, )

, if Nfrst + TGL <15

Nig. = < 15— Nygg N

data,*

15 , in first frame if Ngrst + TGL > 15
TGL-(15- N .
( flrst) x N .

15 data, ) )
\ , in second frame if Nfrst + TGL > 15

Nsi.« and TGL are defined in subclause 4.4.

The bits output from the DTX insertion block are denoted by W, W, , W, ..., Wpg, . Note that these bits are three
valued. They are defined by the following relations:

W, =S k=1,23,..,S
W, =0 k=S+1,S+2,5+3,...,PR

where DTX indication bits are denoted by J. Here S, [{0,1, p}and 5 [{ 0,1} .
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4.2.10 Physical channel segmentation

When more than one PhCH is used, physical channel segmentation divides the bits among the different PhCHs. The bits
input to the physical channel segmentation are denoted by X, X,, X3,..., X, , where X is the number of bitsinput to the
physical channel segmentation block. The number of PhCHs is denoted by P.

The bits after physical channel segmentation are denoted u,;,U;, 5,Up 3,...,Upy , Where pis PhCH number and U isthe

number of bitsin one radio frame for each PhCH, i.e. U = % . The relation between Xk and Up k is given below.
For al modes, some bits of the input flow are mapped to each code until the number of bits on the codeisU. All bits of
the input flow are taken to be mapped to the codes.
Bitson first PhCH after physical channel segmentation:
U =% k=1,2,...,U
Bits on second PhCH after physical channel segmentation:

U2,k:Xk+U k:1!21-'-1U

Bits on the P" PhCH after physical channel segmentation:

Up k= X+ (P-1)xU k= 1,2,...,U
4.2.10.1 Relation between input and output of the physical segmentation block in
uplink

The bitsinput to the physical segmentation aredenoted by S, S,,S;,...,Sg. Hence, Xk = Scand Y= S

4.2.10.2 Relation between input and output of the physical segmentation block in
downlink

The bitsinput to the physical segmentation are denoted by W, Wo, Wa, ..o, Wepy - Hence, Xk = W and Y = PU.

4211 2" interleaving

The 2™ interleaving is ablock interleaver and consists of bits input to a matrix with padding, the inter-column
permutation for the matrix and bits output from the matrix with pruning. The bitsinput to the block interleaver are

denoted by Uy UposUpss Uy where p is PhCH number and U is the number of bitsin one radio frame for one
PhCH. The output bit sequence from the block interleaver is derived as follows:

(1) Assign C2 = 30 to be the number of columns of the matrix. The columns of the matrix are numbered 0, 1, 2, ...,
C2 - 1fromleft toright.

(2) Determine the number of rows of the matrix, R2, by finding minimum integer R2 such that:
U sR2 x C2.
The rows of rectangular matrix are numbered 0, 1, 2, ..., R2 - 1 from top to bottom.

(3) Write the input bit sequence Upq,Up 5,Up3,...,Upy iNto the R2 X C2 matrix row by row starting with bit y,
in column O of row O:
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yp,l yp,2 yp,3 tee yp,CZ
yp,(02+1) yp,(C2+2) yp,(02+3) tee yp,(2><C2)
Yoro-yxc2ey  Ypre-pxcor2)  Yp(Re-xc2+z) o+ Yp(Roxc2)

where y,, =U,, fork=1,2 ...,Uandif R2x C2> U, thedummy bits are padded suchthat y,, =0or1

fork=U+1,U+2,...,R2x C2. Thesedummy bits are pruned away from the output of the matrix after the
inter-column permutation.

(4) Perform the inter-column permutation for the matrix based on the pattern <P2(j )> o1, .co-d that isshown in

table 7, where P2(j) isthe origina column position of the j-th permuted column. After permutation of the
columns, the bits are denoted by '\ .

y p,1l y p,(R2+1) y p,(2xR2+1) v y p,((C2-1)xR2+1)
y p,2 y p,(R2+2) y p,(2xR2+2) v y p,((C2-1)xR2+2)
y p,R2 y p,(2xR2) y p,(3xR2) tee y p,(C2xR2)

(5) The output of the block interleaver is the bit sequence read out column by column from the inter-column
permuted R2 X C2 matrix. The output is pruned by deleting dummy bits that were padded to the input of the

matrix before the inter-column permutation, i.e. bits y', that correspondsto bits y,, with k>U are removed
from the output. The bits after 2™ interleaving are denoted by Vp1:Vp2s--3Vpy » Where Vp 1 corresponds to the

bit y', with smallest index k after pruning, Vp,2 to the bit ', with second smallest index k after pruning, and
so on.

Table 7 Inter-column permutation pattern for 2nd interleaving

Number of columns C2 Inter-column permutation pattern

< P2(0), P2(1), ..., P2(C2-1) >
<0, 20, 10, 5, 15, 25, 3, 13, 23, 8, 18, 28, 1, 11, 21,
6, 16, 26, 4, 14, 24,19, 9, 29, 12, 2,7, 22, 27, 17>

30

4.2.12 Physical channel mapping

The PhCH for both uplink and downlink is defined in [2]. The bits input to the physical channel mapping are denoted
by Vp1:Vp2i--sVpus where p isthe PhCH number and U is the number of bitsin one radio frame for one PhCH. The

bits Vp k are mapped to the PhCHs so that the bits for each PhCH are transmitted over the air in ascending order with
respect to k.

In compressed mode, no bits are mapped to certain sots of the PhCH(S). If Nj,4 + TGL < 15, no bits are mapped to slots
Nrirgt 10 Niag. If Niirg + TGL > 15, i.e. the transmission gap spans two consecutive radio frames, the mapping is as
follows:

- Inthefirgt radio frame, no bits are mapped to dots Nsrg, Nirg+1, Nirgt+2, ..., 14.

- Inthe second radio frame, no bits are mapped to the slots 0, 1, 2, ..., Nia.

TGL, N« and N« are defined in subclause 4.4.
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42121 Uplink

In uplink, the PhCHs used during aradio frame are either completely filled with bits that are transmitted over the air or
not used at all. The only exception is when the UE isin compressed mode. The transmission can then be turned off
during consecutive slots of the radio frame.

42122 Downlink

In downlink, the PhCHs do not need to be completely filled with bits that are transmitted over the air. Values Vp {0,
1} correspond to DTX indicators, which are mapped to the DPCCH/DPDCH fields but are not transmitted over the air.

During compressed mode by reducing the spreading factor by 2, the data bits are always mapped into 7.5 slots within a
compressed frame. No bits are mapped to the DPDCH field as follows:

If Ns;¢ + TGL < 15, i.e. the transmission gap spans one radio frame,
if Ngq +7 < 14
no hits are mapped to slots Ns;¢,Nsirs + 1, Niirg +2,..., Niirg+ 6
no hits are mapped to the first (Npaa1+ Npaa)/2 bit positions of slot Ny,¢+7
else
no hits are mapped to slots Ns,g, Niirg + 1, Nfirgt + 2,..., 14
no bits are mapped to sots Ng;g - 1, Neirg - 2, Niirg - 3, ..., 8
no bits are mapped to the last (Npaa+ Npaap)/2 bit positions of slot 7
end if
If Nj;¢ + TGL > 15, i.e. the transmission gap spans two consecutive radio frames,

In the first radio frame, no bits are mapped to last (Npaa+ Npae2)/2 bit positionsin slot 7 as well as to dots 8, 9, 10,
oy 14,

In the second radio frame, no bits are mapped to dots 0, 1, 2, ..., 6 aswell asto first (Npaa+ Npas2)/2 bit positionsin
dot 7.

NDataland Npas are defined in [2] .

4.2.13 Restrictions on different types of CCTrCHs

Restrictions on the different types of CCTrCHs are described in general termsin TS 25.302[11]. In this subclause those
restrictions are given with layer 1 notation.

4.2.13.1 Uplink Dedicated channel (DCH)

The maximum value of the number of TrCHs | ina CCTrCH, the maximum val ue of the number of transport blocks M;
on each transport channel, and the maximum val ue of the number of DPDCHs P are given from the UE capability class.

4.2.13.2 Random Access Channel (RACH)

- There can only be one TrCH in each RACH CCTrCH, i.e. 1=1, S¢ = fixand S= V..

- The maximum value of the number of transport blocks M; on the transport channel is given from the UE
capability class.

- Thetransmission timeinterval is either 10 msor 20 ms.

- Only one PRACH isused, i.e. P=1, Ujx =S¢, and U = S,
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- The Static rate matching parameter RM; is not provided by higher layer signalling on the System information as
the other transport channel parameters. Any value may be used as there is one transport channel in the CCTrCH,
hence one transport channel per Transport Format Combination and no need to do any balancing between
multiple transport channels.

4.2.13.3 Void

4.2.13.4 Downlink Dedicated Channel (DCH)

The maximum value of the number of TrCHs | in a CCTrCH, the maximum value of the number of transport blocks M;
on each transport channel, and the maximum value of the number of DPDCHSs P are given from the UE capability class.

4.2.13.5 Void

4.2.13.6 Broadcast channel (BCH)

There can only be one TrCH inthe BCH CCTrCH, i.e. I=1, §¢ = fx, and S= V..

- There can only be one transport block in each transmission time interval, i.e. My = 1.

- All transport format attributes have predefined values which are provided in [11] apart from the rate matching
RM;.

- The Static rate matching parameter RM; is not provided by higher layer signalling neither fixed. Any value may
be used as thereis one transport channel in the CCTrCH, hence one transport channel per Transport Format
Combination and no need to do any balancing between multiple transport channels.

- Only one primary CCPCH isused, i.e. P=1.

4.2.13.7 Forward access and paging channels (FACH and PCH)

- The maximum value of the number of TrCHs| in a CCTrCH and the maximum val ue of the number of transport
blocks M; on each transport channel are given from the UE capability class.

- Thetransmission timeinterva for TrCHs of PCH typeis always 10 ms.
- Only one secondary CCPCH is used per CCTrCH, i.e. P=1.

4.2.13.8 High Speed Downlink Shared Channel (HS-DSCH) associated with a DCH
- Therecan beonly one TrCH inthe HS-DSCH CCTrCH, i.e. | =1,

There can only be one transport block in each transmission timeinterval, i.e. My = 1.

The transmission timeinterval for TrCHs of HS-DSCH type is always 2 ms.

- The maximum value of the number of HS-PDSCHs P are given from the UE capability class.

4.2.13.9 Enhanced Dedicated Channel (E-DCH)
- Therecanbeonly one TrCH inthe E-DCH CCTrCH,i.e. 1 = 1.
- Therecan only be one transport block in each transmission timeinterval, i.e. M; = 1.
- Thetransmission timeinterval for TrCHs of E-DCH typeis2 msor 10 ms.

- The maximum value of the number of E-DPDCHSs P are given from the UE capabilities.
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4.2.14 Multiplexing of different transport channels into one CCTrCH, and
mapping of one CCTrCH onto physical channels

The following rules shall apply to the different transport channels which are part of the sasme CCTrCH:

1) Transport channels multiplexed into one CCTrCh shall have co-ordinated timings. When the TFCS of a
CCTrCH is changed because one or more transport channels are added to the CCTrCH or reconfigured within
the CCTrCH, or removed from the CCTrCH, the change may only be made at the start of aradio frame with
CFN fulfilling the relation

CFN mod Fsx = 0,

where F,, denotes the maximum number of radio frames within the transmission time intervals of all transport
channels which are multiplexed into the same CCTrCH, including any transport channelsi which are added,
reconfigured or have been removed, and CFN denotes the connection frame number of the first radio frame of
the changed CCTrCH.

After addition or reconfiguration of atransport channel i within a CCTrCH, the TTI of transport channel i may
only start in radio frames with CFN fulfilling the relation:

CFN mod F; =0.
2) Only transport channels with the same active set can be mapped onto the same CCTrCH.
3) Different CCTrCHSs cannot be mapped onto the same PhCH.

4) One CCTrCH shall be mapped onto one or several PhCHs. These physical channels shall al have the same SF,
except for the case of four E-DPDCHSs, where two E-DPDCHSs have spreading factor 2 and the other two E-
DPDCHs have spreading factor 4.

5) Dedicated Transport channels and common transport channels cannot be multiplexed into the same CCTrCH.
6) For the common transport channels, only the FACH and PCH may belong to the same CCTrCH.
There are hence two types of CCTrCH:

1) CCTrCH of dedicated type, corresponding to the result of coding and multiplexing of one or several DCHs or
one E-DCH.

2) CCTrCH of common type, corresponding to the result of the coding and multiplexing of a common channel,
RACH in the uplink, HS-DSCH, BCH, or FACH/PCH for the downlink.

42141 Allowed CCTrCH combinations for one UE

421411 Allowed CCTrCH combinations on the uplink

The following CCTrCH combinations for one UE are all owed:
1) one CCTrCH of dedicated type or
1a) two CCTrCHs of dedicated type, one being of DCH type and the other one of E-DCH type or
2) one CCTrCH of common type.

4.2.14.1.2 Allowed CCTrCH combinations on the downlink
The following CCTrCH combinations for one UE are allowed:

- X CCTrCH of dedicated type + y CCTrCH of common type. The allowed combination of CCTrCHs of dedicated
and common type are given from UE radio access capabilities. There can be a maximum of one CCTrCH of
common type for HS-DSCH. The maximum number of CCTrCHs of common type for FACH is determined
from UE capabilities. With one CCTrCH of common type for HS-DSCH, there shall be only one CCTrCH of
dedicated type.
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NOTE 1: Thereisonly one DPCCH in the uplink, hence one TPC bits flow on the uplink to control possibly the
different DPDCHs on the downlink, part of the same or several CCTrCHs.

NOTE 2: Thereisonly one DPCCH in the downlink, even with multiple CCTrCHs. With multiple CCTrCHs, the
DPCCH istransmitted on one of the physical channels of that CCTrCH which has the smallest SF among
the multiple CCTrCHs. Thusthereis only one TPC command flow and only one TFCI word in downlink
even with multiple CCTrCHs.

NOTE 3: in the current release, only 1 CCTrCH of dedicated type is supported.

4.3 Transport format detection

If the transport format set of a TrCH i contains more than one transport format, the transport format can be detected
according to one of the following methods:

- TFCI based detection: This method is applicable when the transport format combination is signalled using the
TFCI field;

- explicit blind detection: This method typically consists of detecting the TF of TrCH i by use of channel decoding
and CRC check;

- guided detection: This method is applicable when thereis at |east one other TrCH i', hereafter called guiding
TrCH, such that:

- theguiding TrCH hasthe same TTI duration as the TrCH under consideration, i.e. F = F;
- different TFs of the TrCH under consideration correspond to different TFs of the guiding TrCH;
- explicit blind detection is used on the guiding TrCH.

If the transport format set for a TrCH i does not contain more than one transport format with more than zero transport
blocks, no explicit blind transport format detection needs to be performed for this TrCH. The UE can use guided
detection for this TrCH or single transport format detection, where the UE always assumes the transport format
corresponding to more than zero transport blocks for decoding.

For uplink, blind transport format detection is a network controlled option. For downlink, the UE shall be capable of
performing blind transport format detection, if certain restrictions on the configured transport channels are fulfilled.
4.3.1 Blind transport format detection

When no TFCI is available then explicit blind detection or guided detection shall be performed on all TrCHs within the
CCTrCH that have more than one transport format and that do not use single transport format detection. The UE shall
only be required to support blind transport format detection if all of the following restrictions are fulfilled:

1. either only one CCTrCH isreceived, or one CCTrCH of dedicated type and one CCTrCH of common type for
HS-DSCH are received by the UE;

If only one CCTrCH isreceived by the UE, the following conditions apply to that CCTrCH and those TrCHs that
are multiplexed on the CCTrCH. |f one CCTrCH of dedicated type and one CCTrCH of common type for HS-
DSCH are received by the UE, the following conditions apply to the dedicated type CCTrCH and the TrCHs that are
multiplexed on the dedicated type CCTrCH.

. the number of CCTrCH hits received per radio frame is 600 or less;

. the number of transport format combinations of the CCTrCH is 64 or less;

. convolutional coding isused on al explicitly detectable TrCHs;

2

3

4. fixed positions of the transport channelsis used on the CCTrCH to be detectable;

5

6. CRC with non-zero length is appended to all transport blocks on all explicitly detectable TrCHs;
7

. at least one transport block shall be transmitted per TTI on each explicitly detectable TrCH;
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8. the number of explicitly detectable TrCHsis 3 or less;
9. for dl explicitly detectable TrCHsi, the number of code blocksin one TTI (C;) shall not exceed 1;

10. the sum of the transport format set sizes of all explicitly detectable TrCHSs, is 16 or less. The transport format set
size is defined as the number of transport formats within the transport format set;

11.thereisat least one TrCH that can be used as the guiding transport channel for all transport channels using
guided detection.

Examples of blind transport format detection methods are given in annex A.

4.3.1a Single transport format detection

When no TFCI is available, then single transport format detection shall be applied on al TrCHs within the CCTrCH
that have atransport format set not containing more than one transport format with more than zero transport blocks and
that do not use guided detection. The UE shall only be required to support single transport format detection if the
following restrictions are fulfilled:

1. For each transport channel that is single transport format detected, CRC with non-zero length is appended to all
transport blocks within the non-zero transport block transport format;

2. fixed positions of the transport channelsis used on the CCTrCH to be detectable.

4.3.2  Transport format detection based on TFCI

If aTFCI isavailable, then TFCI based detection shall be applicable to all TrCHs within the CCTrCH. The TFCI
informs the receiver about the transport format combination of the CCTrCHs. As soon asthe TFCI is detected, the
transport format combination, and hence the transport formats of the individual transport channels are known.

If higher layersindicate that S-CCPCHs can be soft combined during a period of consecutive TTIs, then the same TFC
is used on those S-CCPCHs for each combinable TTI. The UE may therefore detect TFCI on one S-CCPCH to
determine the TFC on all S-CCPCHs that can be soft combined. (S-CCPCH soft combining is further specified in [4]).

4.3.3 Coding of Transport-Format-Combination Indicator (TFCI)

The TFCI is encoded using a (32, 10) sub-code of the second order Reed-Muller code. The coding procedureis as
shown in figure 9.

TFCI (32,10) sub-code of TFCI code
(10 bits) ———» second order > word
ag...a, Reed-Muller code bg...03;

Figure 9: Channel coding of TFCI information bits

If the TFCI consist of less than 10 bits, it is padded with zerosto 10 bits, by setting the most significant bitsto zero. The
length of the TFCI code word is 32 hits.

The code words of the (32,10) sub-code of second order Reed-Muller code are linear combination of 10 basis
sequences. The basis sequences are as in the following table 8.
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Table 8: Basis sequences for (32,10) TFCI code

i Mio | Mig | M2 | Mis | Mig | Mis | Mis | Miz | Mig | Mig
0 1 0 0 0 0 1 0 0 0 0
1 0 1 0 0 0 1 1 0 0 0
2 1 1 0 0 0 1 0 0 0 1
3 0 0 1 0 0 1 1 0 1 1
4 1 0 1 0 0 1 0 0 0 1
5 0 1 1 0 0 1 0 0 1 0
6 1 1 1 0 0 1 0 1 0 0
7 0 0 0 1 0 1 0 1 1 0
8 1 0 0 1 0 1 1 1 1 0
9 0 1 0 1 0 1 1 0 1 1
10 1 1 0 1 0 1 0 0 1 1
11 0 0 1 1 0 1 0 1 1 0
12 1 0 1 1 0 1 0 1 0 1
13 0 1 1 1 0 1 1 0 0 1
14 1 1 1 1 0 1 1 1 1 1
15 1 0 0 0 1 1 1 1 0 0
16 0 1 0 0 1 1 1 1 0 1
17 1 1 0 0 1 1 1 0 1 0
18 0 0 1 0 1 1 0 1 1 1
19 1 0 1 0 1 1 0 1 0 1
20 0 1 1 0 1 1 0 0 1 1
21 1 1 1 0 1 1 0 1 1 1
22 0 0 0 1 1 1 0 1 0 0
23 1 0 0 1 1 1 1 1 0 1
24 0 1 0 1 1 1 1 0 1 0
25 1 1 0 1 1 1 1 0 0 1
26 0 0 1 1 1 1 0 0 1 0
27 1 0 1 1 1 1 1 1 0 0
28 0 1 1 1 1 1 1 1 1 0
29 1 1 1 1 1 1 1 1 1 1
30 0 0 0 0 0 1 0 0 0 0
31 0 0 0 0 1 1 1 0 0 0

The TFCI information bitsay, &, &, as, &, &, 8, &, 3g, & (Where & isLSB and a, is MSB) shall correspond to the
TFC index (expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the
associated DPCH radio frame.

The output code word bits b; are given by:

b= (@>xM,)mod2

wherei =0, ..., 31.
The output bits are denoted by by, k=0, 1, 2, ..., 31.

In downlink, when the SF < 128 the encoded TFCI code words are repeated yielding 8 encoded TFCI bits per ot in
normal mode and 16 encoded TFCI bits per slot in compressed mode. Mapping of repeated bitsto dotsis explained in
subclause 4.3.5.

434 Void
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4.3.5 Mapping of TFCI words

4351 Mapping of TFCI word in normal mode

The bits of the code word are directly mapped to the dots of the radio frame. Within aslot the bit with lower index is
transmitted before the bit with higher index. The coded bits by, are mapped to the transmitted TFCI bits d,, according to
the following formula:

Ok = Bmod 32

For uplink physical channels regardless of the SF and downlink physical channels, if SF=128,k=0, 1, 2, ..., 29. Note
that this means that bits bgy and bs; are not transmitted.

For downlink physical channelswhose SF < 128, k=0, 1, 2, ..., 119. Note that this means that bits by to b,; are
transmitted four times and bits by, to by, are transmitted three times.

4.3.5.2 Mapping of TFCI word in compressed mode

The mapping of the TFCI bitsin compressed mode is different for uplink, downlink with SF > 128 and downlink with
SF < 128.

43521 Uplink compressed mode

For uplink compressed mode, the slot format is changed so that no TFCI coded bits are lost. The different slot formats
in compressed mode do not match the exact number of TFCI coded bits for all possible TGLs. Repetition of the TFCI
bitsis therefore used.

Denote the number of bits available in the TFCI fields of one compressed radio frame by D and the number of bitsin
the TFCI field in aslot by Nte¢. The parameter E is used to determine the number of the first TFCI bit to be repeated.

E= Nsir¢ N7rcy, if the start of the transmission gap is alocated to the current frame.
E =0, if the start of the transmission gap is allocated to the previous frame and the end of the transmission gap is
allocated to the current frame.

The TFCI coded bits by are mapped to the bitsin the TFCI fields di. The following relations define the mapping for
each compressed frame.

dk = bk
wherek=0, 1, 2, ..., min (31, D-1).
If D > 32, the remaining positions are filled by repetition (in reversed order):

o = b(E+ k) mod 32

wherek =0, ..., D-33.

43522 Downlink compressed mode

For downlink compressed mode, the slot format is changed so that no TFCI coded bits are lost. The different slot
formats in compressed mode do not match the exact number of TFCI bitsfor all possible TGLs. DTX istherefore used
if the number of bits available in the TFCI fields in one compressed frame exceeds the number of TFCI bits given from
the dot format. The block of bitsin the TFCI fields where DTX is used starts on the first TFCI field after the
transmission gap. If there are more bits available in the TFCI fields before the transmission gap than TFCI bits, DTX is
also used on the bitsin the last TFCI fields before the transmission gap.

Denote the number of bits available in the TFCI fields of one compressed radio frame by D and the number of bitsin
the TFCI field in aslot by Nte¢. The parameter E is used to determine the position of the first bit in the TFCI field on
which DTX isused.

E = Nfirg N7rqy, i the start of the transmission gap is allocated to the current frame.

E =0, if the start of the transmission gap is allocated to the previous frame and the end of the transmission gap is
allocated to the current frame.
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Denote the total number of TFCI bitsto be transmitted by F. F = 32 for dlot formats nA or nB, wheren=0, 1, ..., 11
(seetable 11in[2]). Otherwise, F = 128. The TFCI coded bits by are mapped to the bitsin the TFCI fields d,. The
following relations define the mapping for each compressed frame.

IfE>O0,
0 = By mod 32
wherek=0, 1, 2, ..., min (E, F)-1.
IfE<F,
drp-F = Dkmod 32
wherek=E, ..., F -1.

DTX isused on dy,wherek=min (E, F), ..., min(E, F) +D - F -1.

4.4 Compressed mode

In compressed frames, TGL dots from Ny, t0 Njag are not used for transmission of data. Asillustrated in figure 11, the
instantaneous transmit power isincreased in the compressed frame in order to keep the quality (BER, FER, etc.)
unaffected by the reduced processing gain. The amount of power increase depends on the transmission time reduction
method (see subclause 4.4.3). What frames are compressed, are decided by the network. When in compressed mode,
compressed frames can occur periodically, asillustrated in figure 11, or requested on demand. The rate and type of
compressed frames is variable and depends on the environment and the measurement requirements.

e —‘ ( I I I —‘ ( |

\
“Oneframe \
(10 ms) Transmission gap available for

inter-frequency measurements

Figure 11: Compressed mode transmission

4.4.1 Frame structure in the uplink

The frame structure for uplink compressed framesisillustrated in figure 12.

< Slot # (Nris — 1) > < transmission gap Slot # (N + 1) >
Data ® o o o o o Data
Pilot TFCI| FBI |[TPC|® © © o o o Pilot TFCI| FBI | TPC

Figure 12: Frame structure in uplink compressed transmission
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4.4.2 Frame structure types in the downlink

There are two different types of frame structures defined for downlink compressed frames. Type A maximises the
transmission gap length and type B is optimised for power control. The frame structure type A or B is set by higher
layers independent from the downlink slot format type A or B.

- With frame structure of type A, the pilot field of the last dlot in the transmission gap is transmitted. Transmission
isturned off during the rest of the transmission gap (figure 13(a)). In case the length of the pilot field is 2 bits
and STTD is used on the radio link, the pilot bitsin the last slot of the transmission gap shall be STTD encoded
assuming DTX indicators as the two last bitsin the Data2 field.

- With frame structure of type B, the TPC field of the first ot in the transmission gap and the pilot field of the last
slot in the transmission gap is transmitted. Transmission is turned off during the rest of the transmission gap
(figure 13(b)). In case the length of the pilot field is 2 bitsand STTD is used on the radio link, the pilot bitsin the
last slot of the transmission gap shall be STTD encoded assuming DTX indicators as the two last bits of the
Data2 field. Similarly, the TPC bitsin the first slot of the transmission gap shall be STTD encoded assuming
DTX indicators as the two last bitsin the Datal field.

Slot # (Nfirg - 1 transmission Slot # (Njag + 1
( ( first ) )( gap )( ( last ) )
Llrr Tlre
Datal EQ Data2 PL ¢ o o o o o p |Daal EC' Data2 PL
(a) Frame structure type A
Slot # (Nfirg - 1 transmission Slot# (Njog + 1
<« ( first ) )( gap )( ( last ) )
8= T Thr
Datal Eq Data2 PL E e e o o | p |Daal EC' Data2 PL

(b) Frame structure type B

Figure 13: Frame structure types in downlink compressed transmission

4.4.2A Frame structure in the downlink for F-DPCH

There is only one type of frame structure defined for downlink F-DPCH compressed frames: transmission is turned off
during the whole transmission gap i.e. in SotS Nfjrg t0 Njag.
4.4.3  Transmission time reduction method

When in compressed mode, the information normally transmitted during a 10 ms frame is compressed in time. The
mechanisms provided for achieving this are reduction of the spreading factor by a factor of two , and higher layer
scheduling. In the downlink and the uplink, all methods are supported. The maximum idle length is defined to be 7 dots
per one 10 msframe. The slot formats that are used in compressed frames are listed in [2].

In case F-DPCH is configured in the downlink, no transmission time reduction method is needed during compressed
frames. The same ot format is used in compressed frames and normal frames.

4431 Void

4.4.3.2 Compressed mode by reducing the spreading factor by 2

The spreading factor (SF) can be reduced by 2 during one compressed radio frame to enable the transmission of the
information bitsin the remaining time dots of the compressed frame. This method is not supported for SF=4.

On the downlink, UTRAN can also order the UE to use a different scrambling code in a compressed framethanin a
non-compressed frame. If the UE is ordered to use a different scrambling code in a compressed frame, then thereisa
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one-to-one mapping between the scrambling code used in the non-compressed frame and the one used in the
compressed frame, as described in [3] subclause 5.2.1.

4.4.3.3 Compressed mode by higher layer scheduling

Compressed frames can be obtained by higher layer scheduling. Higher layers then set restrictions so that only a subset
of the allowed TFCs are used in a compressed frame. The maximum number of bits that will be delivered to the
physical layer during the compressed radio frame is then known and a transmission gap can be generated. Note that in
the downlink, the TFCI field is expanded on the expense of the data fields and this shall be taken into account by higher
layers when setting the restrictions on the TFCs. Compressed mode by higher layer scheduling shall not be used with
fixed starting positions of the TrCHsin the radio frame.

4.4.4  Transmission gap position

Transmission gaps can be placed at different positions as shown in figures 14 and 15 for each purpose such as
interfrequency power measurement, acquisition of control channel of other system/carrier, and actual handover
operation.

Therestrictions listed below apply to DPCCH/DPDCH in the uplink and DPCH or F-DPCH in the downlink.

When using single frame method, the transmission gap islocated within the compressed frame depending on the
transmission gap length (TGL) as shown in figure 14 (1). When using double frame method, the transmission gap is
located on the center of two connected frames as shown in figure 14 (2).

Transmission gap P Radio frame

/
\

7 =
#0 #Nfirg-1 #N g1 #14
(1) Single-frame method
Transmission gap,
First radio frame < | > Second radio frame
] i A—
i
i
—
#0 #Niirg-1 #N|g+1 #14

(2) Double-frame method

Figure 14: Transmission gap position

Parameters of the transmission gap positions are calculated as follows.
TGL isthe number of consecutive idle slots during the compressed mode transmission gap:
TGL =3,4,5,7,10, 14
Nsirg SPecifies the starting slot of the consecutive idle slots,
Nfirg = 0,1,2,3,...,14.
N« Shows the number of the final idle slot and is calculated as follows;
If Nfirg + TGL < 15, then Njog = Nfirg + TGL =1 ( in the same frame),
If Nfirg + TGL > 15, then Njag = (Nfirg + TGL — 1) mod 15 ( in the next frame).

When the transmission gap spans two consecutive radio frames, Ny, and TGL must be chosen so that at least 8 dotsin
each radio frame are transmitted.
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Transmission gap
—>
Transmission gap
Transmission gap
< N
= Radio frame -
(1) Single-frame method
First radio frame <Transm|55|on ge|1p> Second radio frame
i
_Transmission gap_
N ] 7
i
_Transmission gap_
N | 7
|
& N
S Radio frame 7

(2) Double-frame method

Figure 15: Transmission gap positions with different Nfirst

4.4.5 Transmission gap position for E-DCH

In the following, the transmission gap position for E-DCH during compressed framesis specified for the case when
E-DCH TTI length is 10 ms. Slots that are not idle due to uplink compressed mode are termed "available'.

The parameter ng;,« and i are used to determine the transmission gap position due to uplink compressed mode in the
current radio frame. If the start of the transmission gap is allocated in the current frame ng, =N 4 €lSe ng,¢=0. If the end
of atransmission gap is allocated in the current frame nj.g=N,¢ €lSe Nj.g=14.

445.1 E-DPDCH Transmission Gap Position during Initial Transmissions

If aninitial transmission overlaps with a compressed frame the starting slot of the consecutive E-DPDCH idle dots
within the E-DCH TTI is ng.4, and n, isthe final idle slot within the 10 ms E-DCH TTI. The number of transmitted
slots Ny, is given by ny=14+ng,4-Njag.

If theinitial transmission occursin a non-compressed uplink frame, ny,=15.
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4.45.2 E-DPDCH Transmission Gap Position during Retransmissions

If the current retransmission occurs in a compressed frame the maximum number of slots available for the
retransmission is given by Ny, =14+ng,4-Njag. Else the maximum number of slots available for the retransmission Ny is
15.

If theinitial transmission was compressed and in the retransmission more than ny,; slots are available for transmission
(Nmax>Nexr), the last Ngy=Nray-Nyq available dots of the E-DPDCH frame are E-DPDCH idle slots. The parameter ny
refers to the number of transmitted slots calculated as defined in 4.4.5.1 for the corresponding initial transmission.

The E-DPDCH transmission gap in case a retransmission occurs in a compressed frame or a retransmission occursin a
non-compressed frame and the initial transmission was compressed is defined as follows:

If Npax < N
E-DPDCH idle dots are dots ng«, Nirgt1, .., Niagt
Else
If aretransmission occurs in a compressed frame and ngg < Ny
E-DPDCH idle dots are the S ots Ny, Niirgt1, .., Niag aNd 15-Nge, 15-Ngi 1, .., 14
Else

E-DPDCH idle dlots are the dlots Ny, e+ 1, ..,14

4453 E-DPCCH Transmission Gap Position

If atransmission overlaps with an uplink compressed frame the starting slot of the compressed mode gap within the
E-DCH TTI isny.«, and N« isthe final E-DPCCH idle ot within the 10 ms E-DCH TTI.

4.5 Coding for HS-DSCH

Data arrives to the coding unit in form of a maximum of one transport block once every transmission time interval. The
transmission time interval is 2 mswhich is mapped to aradio sub-frame of 3 dots.

The following coding steps can be identified:
- add CRC to each transport block (see subclause 4.5.1);
- bit scrambling (see subclause 4.5.1a);
- code block segmentation (see subclause 4.5.2);
- channel coding (see subclause 4.5.3);
- hybrid ARQ (see subclause 4.5.4);
- physical channel segmentation (see subclause 4.5.5);
- interleaving for HS-DSCH (see subclause 4.5.6);
- congstellation re-arrangement for 16 QAM (see subclause 4.5.7);
- mapping to physical channels (see subclause 4.5.8).
The coding steps for HS-DSCH are shown in the figure below.
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Figure 16: Coding chain for HS-DSCH
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In the following the number of transport blocks and the number of transport channelsis alwaysonei.e. m=1, i=1. When
referencing non HS-DSCH formulae which are used in correspondence with HS-DSCH formulae the convention is used
that transport block subscripts may be omitted (e.g. X; may be written X).

45.1

CRC attachment for HS-DSCH

CRC attachment for the HS-DSCH transport channel shall be done using the general method described in 4.2.1 above

with the following specific parameters.

The CRC length shall always be L, = 24 hits.
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4.5.1a Bit scrambling for HS-DSCH

The bits output from the HS-DSCH CRC attachment are scrambled in the bit scrambler. The bitsinput to the bit

scrambler are denoted by b, .,,0, 5,0, 5,-.-, 0, 5 Where B is the number of bitsinput to the HS-DSCH bit scrambler
d d

The bits after bit scrambling are denoted d. ., d

iml1!*~im,2*¥im3 " ¥imB "

Bit scrambling is defined by the following relation:
d. = (b

imk — \Mmk

+y,)Jmod2 k=12..8
and Y, resultsfrom the following operation:
y,=0 -15<)<1

y'y:l y: 1
16

y'y:(z g, Ey'y_xjmodz 1<y<B,
x=1

where g ={g,,9,.....9,4 5 0,0,0,0,0,0,0,0,0,01,011,0} .

Ye =Y\ k=12..B.

45.2 Code block segmentation for HS-DSCH

Code block segmentation for the HS-DSCH transport channel shall be done with the general method described in
4.2.2.2 above with the following specific parameters.

There will be a maximum of one transport block, i=1. The bits d;1, dimg, dina, .- .dimg iNPUt to the block are mapped to the
bits X1, Xi2, Xia,---Xixi directly. It follows that X; = B. Note that the bits x referenced here refer only to the internal's of
the code block segmentation function. The output bits from the code block segmentation function are o4, 0y,
Oir3,- - Ojrk -

The value of Z = 5114 for turbo coding shall be used.

4.5.3 Channel coding for HS-DSCH

Channel coding for the HS-DSCH transport channel shall be done with the general method described in 4.2.3 above
with the following specific parameters.

There will be a maximum of one transport block, i=1. The rate 1/3 turbo coding shall be used.

4.5.4 Hybrid ARQ for HS-DSCH

The hybrid ARQ functionality matches the number of bits at the output of the channel coder to the total number of bits
of the HS-PDSCH set to which the HS-DSCH is mapped. The hybrid ARQ functionality is controlled by the
redundancy version (RV) parameters. The exact set of bits at the output of the hybrid ARQ functionality depends on the
number of input bits, the number of output bits, and the RV parameters.

The hybrid ARQ functionality consists of two rate-matching stages and a virtua buffer as shown in the figure below.

The first rate matching stage matches the number of input bits to the virtual IR buffer, information about whichis
provided by higher layers. Note that, if the number of input bits does not exceed the virtual IR buffering capability, the
first rate-matching stage is transparent.

The second rate matching stage matches the number of bits after first rate matching stage to the number of physical
channel bitsavailablein the HS-PDSCH setinthe TTI.

ETSI



3GPP TS 25.212 version 6.9.0 Release 6 56 ETSI TS 125 212 V6.9.0 (2006-09)

§ First Rate Matching Virtual IR Buffer Second Rate Matching

3 Systematic

bits Noys > RM_S Mhag

| Parity 1
C | N . . N . N W
Tl bt bits > RM_P11 o > RM_P12 Py, DIt LR

I separation - - collection

Parity2 N
bits »  RM P21 P2 »  RM_ P22 17,
Figure 17: HS-DSCH hybrid ARQ functionality
4541 HARQ bit separation

The HARQ hit separation function shall be performed in the same way as hit separation for turbo encoded TrCHs with
puncturing in 4.2.7.4.1 above.

45.4.2 HARQ First Rate Matching Stage

HARQ first stage rate matching for the HS-DSCH transport channel shall be done with the general method described in
4.2.7.2.2.3 above with the following specific parameters.

The maximum number of soft channel bits availablein the virtual IR buffer is Nz which is signalled from higher layers
for each HARQ process. The number of coded bitsin a TTI before rate matchingisN™" this is deduced from
information signalled from higher layers and parameters signalled on the HS-SCCH for each TTI. Note that HARQ
processing and physical layer storage occurs independently for each HARQ process currently active.

If N is greater than or equal to N™™ (i.e. all coded bits of the corresponding TTI can be stored) the first rate matching
stage shall be transparent. This can, for example, be achieved by setting €., = 0. Note that no repetition is performed.

If Nir is smaller than N'™' the parity bit streams are punctured as in 4.2.7.2.2.3 above by setting the rate matching
parameter ANJ_r = Ng— N ™ where the subscriptsi and | refer to transport channel and transport format in the

referenced sub-clause. Note the negative value is expected when the rate matching implements puncturing. Bits selected
for puncturing which appear as & in the algorithm in 4.2.7 above shall be discarded and not counted in the totals for the
streams through the virtual IR buffer.

4543 HARQ Second Rate Matching Stage

HARQ second stage rate matching for the HS-DSCH transport channel shall be done with the general method described
in 4.2.7.5 above with the following specific parameters. Bits selected for puncturing which appear as Jin the algorithm
in4.2.7.5 above shall be discarded and are not counted in the streams towards the bit collection.

The parameters of the second rate matching stage depend on the value of the RV parameters sand r. The parameter s
can take the value 0 or 1 to distinguish between transmissions that prioritise systematic bits (s = 1) and non systematic
bits (s = 0). The parameter r (range 0 to r-1) changestheinitial error variable g, in the case of puncturing. In case of
repetition both parametersr and s change the initial error variable . The parameters X;, €yus and €minys are calculated
as per table 10 below.

Denote the number of bits before second rate matching as Ny for the systematic bits, Ny, for the parity 1 bits, and Np,
for the parity 2 bits, respectively. Denote the number of physical channels used for the HS-DSCH by P. Ny iSthe
number of bits available to the HS-DSCH in one TTI and defined as Ngaa=P*3XNgaa1, Where Nyaa1 1S defined in [2].
The rate matching parameters are determined as follows.
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For Ngg, < Ngg + N +N 5, puncturing is performed in the second rate matching stage. The number of
transmitted systematic bitsin atransmissionis N, o = min{Nsys, Ndata} for atransmission that prioritises

systematic bitsand N, = max{N data (N ot N, ),O} for atransmission that prioritises non systematic bits.

t,sys

For Ny, > Ny + Ny + N, repetition is performed in the second rate matching stage. A similar repetition rate in

data

N
all bit streamsis achieved by setting the number of transmitted systematic bitsto N, o =| N %t |
’ Ngs 2N,
N..—N N,.—N
The number of parity bitsin atransmissionis: N, :{%J and N, o, = {M—l for the

parity 1 and parity 2 bits, respectively.

Table 10 below summarizes the resulting parameter choice for the second rate matching stage.

Table 10: Parameters for HARQ second rate matching

. X Cores Eminus
SysF,{ttl\eAméatlc N Nge ‘Nsys - Nt,sys‘
o, | Ny | 2Ny [ 20N, N
Rpl\jllrgé_zz Ny, Ny, ‘NPZ B N“pz‘

The rate matching parameter e, iscalculated for each bit stream according to the RV parametersr and s using

e,(r)= {(Xi —|_r (& / rmaxj—l) mode
and

plus}+1 inthe case of puncturing, i.e, N, < Ngg+ N, + N,

e (1) ={(X; ~[(s+20) B, /(20 ) |-1) mode, .} +1 for repetition, i.e, Ny > Ny + N, + N _,.

Where r D{O,l,- N ]} and 1 isthetotal number of redundancy versions allowed by varying I asdefinedin
4.6.2. Note that r varies depending on the modulation mode, i.e. for 16QAM r . = 2 and for QPSK 1y = 4.

Note: For the modulo operation the following clarification is used: the value of (x mod y) is strictly in the range of 0 to
y-1(i.e.-1 mod 10 = 9).

454.4 HARQ bit collection

The HARQ bit collection is achieved using arectangular interleaver of size N, X N .

The number of rows and columns are determined from:

N,,, =4 for 16QAM and N, =2 for QPSK
Ncol = Ndata/Nrow

where Nyaa 1S used as defined in 4.5.4.3.

Datais written into the interleaver column by column, and read out of the interleaver column by column starting from
the first column.

N sys IS the number of transmitted systematic bits. Intermediate values N, and N are calculated using:
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-N, [N

r r col *

tsys

N
N Z{%Jand N, =N

col
If N.=0 and N, > 0, the systematic bits are written into rows 1...N..

Otherwise systematic bits are written into rows 1...N,+ 1 in the first N, columns and, if Ny >0, alsointorows 1...N; in
the remaining Ngy-N columns.

The remaining spaceis filled with parity bits. The parity bits are written column wise into the remaining rows of the
respective columns. Parity 1 and 2 bits are written in aternating order, starting with a parity 2 bit in the first available
column with the lowest index number.

In the case of 16QAM for each column the bits are read out of the interleaver in the order row 1, row 2, row 3, row 4. In
the case of QPSK for each column the bits are read out of the interleaver in the order rowl, row2.
4.5.5 Physical channel segmentation for HS-DSCH

When more than one HS-PDSCH is used, physical channel segmentation divides the bits among the different physical
channels. The bitsinput to the physical channel segmentation are denoted by wy, Wy, Wa,...Wg, Where R is the number of
bits input to the physical channel segmentation block. The number of PhCHs is denoted by P.

The bits after physical channel segmentation are denoted Upg, U Uggse Uy s where p is PhCH number and U isthe

R
number of bitsin one radio sub-frame for each HS-PDSCH, i.e. Y= P. The relation between wy and Upkisgiven
below.
For al modes, some bits of the input flow are mapped to each code until the number of bits on the code isU.
Bitson first PhCH after physical channel segmentation:
U =w k=1,2,...,U
Bits on second PhCH after physical channel segmentation:

Uz, k= Wi+u k=1,2,...,U

Bits on the P" PhCH after physical channel segmentation:

Up k= Wi (P-1)xU k=1,2,...,U

4.5.6 Interleaving for HS-DSCH

Theinterleaving for FDD is done as shown in figure 18 below, separately for each physical channel. The bitsinput to

the block interleaver are denoted by Up 1 UposUpgsesUpy s where p is PhCH number and U is the number of bitsin

one TTI for one PhCH. For QPSK U = 960 and for 16QAM U = 1920. The basic interleaver is as the 2™ interleaver
described in Section 4.2.11. The interleaver is of fixed size: R2=32 rows and C2=30 columns.
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Uy, (QPSK) v, (QPSK)
> Interleaver
(32x 30)
Uy Upyer (16QAM) Vi Vpier (16QAM)
Interleaver
> @x30) | >
Ug k2 Ypes (16QAM) Voke2 Vpisa (16QAM)

Figure 18: Interleaver structure for HS-DSCH

For 16QAM, there are two identical interleavers of the same fixed size R2XC2 = 32X30. The output bits from the
physical channel segmentation are divided two by two between the interleavers: bits upx and Uy .1 go to the first
interleaver and bits up k., and Uy .3 go to the second interleaver. Bits are collected two by two from the interleavers: bits
Vpk and V. 1are obtained from the first interleaver and bits v .2 and v, 3 are obtained from the second interleaver,
where k mod 4=1.

4.5.7 Constellation re-arrangement for 16 QAM

This function only appliesto 16 QAM modulated bits. In case of QPSK it is transparent.

The following table describes the operations that produce the different rearrangements.

The bits of the input sequence are mapped in groups of 4 so that Vi, Vok+1, Vo2 Vpies are used, where k mod 4 = 1.

Table 11: Constellation re-arrangement for 16 QAM

constellation

. Output bit .
version se [l)Jence Operation
parameter b q
0 Vp,kvp,kﬂvp,wzvp‘koa None

Voke2VpksaVpk Vpka

1 Swapping MSBs with LSBs
Vv, kmempra . .
2 propTREEE Inversion of the logical values of LSBs
3 Yortoweatoiois Swapping MSBs with LSBs and inversion of logical values of LSBs

The output bit sequences from the table above map to the output bitsin groups of 4, i.e. Iy, ki1 Mpje2: Fpkea Wherek
mod 4 = 1.

4.5.8 Physical channel mapping for HS-DSCH
The HS-PDSCH is defined in [2]. The bits input to the physical channel mapping are denoted by rp 1, rp2,...,pu, Where p

isthe physical channel number and U is the number of bitsin one radio sub-frame for one HS-PDSCH. The bits ry, are
mapped to the PhCHs so that the bits for each PhCH are transmitted over the air in ascending order with respect to k.

4.6 Coding for HS-SCCH

The following information is transmitted by means of the HS-SCCH physical channel.

- Channelization-code-set information (7 bits): Xeoes 1y Xecs 2s - ++» Xoos 7

- Modulation scheme information (1 bit): Xms 1
- Transport-block size information (6 bits): Xtbs 1y Xths 2y «- -+ Xibs6
- Hybrid-ARQ process information (3 bits): Xnap,1) Xnap,2 Xnap.3
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- Redundancy and constellation version (3 bits): X1, Xrv,2, Xrv3
Xnd,l

New dataindicator (1 bit):

- UE identity (16 bits): Xue, 1 Xue2s -+ Xue 16

4.6.1 Overview
Figure 19 below illustrates the overall coding chain for HS-SCCH.

coding
XI’V
xccs xms xIbS Xhap Xnd
i i i i | 4 i
mux mux
X, X,
A4
Xee UE ifi
Tue gyl specific
CRC
attachment
Y
h J A
Channel Channel
Coding 1 Coding 2
Z, Z,
Y
Rate Rate
matching 1 matching 2
R
1 R2
 J
X UE
—> specific
masking
s, | #
Physical
channel
mapping
HS-SCCH

Figure 19: Coding chain for HS-SCCH
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4.6.2 HS-SCCH information field mapping

4.6.2.1 Redundancy and constellation version coding
The redundancy version (RV) parametersr, s and constellation version parameter b are coded jointly to produce the

value X,,. X,y is aternatively represented as the sequence Xy, 1, Xrv 2, Xrv.3 Where X, 1 isthe MSB. Thisis done according
to the following tables according to the modulation mode used:

Table 12: RV coding for 16 QAM

X (value) S r b
0 1 0 0
1 0 0 0
2 1 1 1
3 0 1 1
4 1 0 1
5 1 0 2
6 1 0 3
7 1 1 0
Table 13: RV coding for QPSK
Xw (value) S r
0 1 0
1 0 0
2 1 1
3 0 1
4 1 2
5 0 2
6 1 3
7 0 3
4.6.2.2 Modulation scheme mapping

The value of X is derived from the modulation and given by the following:

(0 if QPX
1)1 if 16QAM

4.6.2.3 Channelization code-set mapping
The channelization code-set bits Xces 1, Xees2s ---» Xocs7 @€ coded according to the following:

Given P (multi-)codes starting at code O calculate the information-field using the unsigned binary representation of
integers calculated by the expressions,

for the first three bits (code group indicator) of which X1 iSthe MSB:
Xees 11 Xecs2s Xoes3 = MiN(P-1,15-P)

for the last four bits (code offset indicator) of which X4 isthe MSB:
Xocs s Xeos 5, Xaos 6 Xeos7 = [0-1-LP/8 *15]
The definitions of Pand O aregivenin[3].

4.6.2.4 UE identity mapping

The UE identity isthe HS-DSCH Radio Network Identifier (H-RNTI) defined in [13]. Thisis mapped such that Xye 1
corresponds to the MSB and X,e16 to the LSB, cf. [14].
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4.6.2.5 HARQ process identifier mapping

Hybrid-ARQ process information (3 Dits) Xnap, 1, Xnap,2 Xnap,3 1S UNSigned binary representation of the HARQ process
identifier where Xpap1 is MSB.

4.6.2.6 Transport block size index mapping

Transport-block size information (6 bitS) Xus 1, Xis2: -+ Xtoss 1S UNsigned binary representation of the Transport block
Size index where X1 iS MSB.

4.6.3 Multiplexing of HS-SCCH information

The channelization-code-set information Xees 1, Xecs2s -+ Xees 7 @Nd Modul ation-scheme information X1 are multiplexed
together. This gives a sequence of bitSx, 1, X2, ..., X1, Where

X1i = Xecsi i=1,2,...,7
Xy = Xmsicz 1=8

The transport-block-size information Xps 1, Xis2: -+ - Xtwse, HYDrid-ARQ-process information Xuap, 1, Xnap.2: Xhap.3:
redundancy-version information X 1, X2, Xn,3 and new-data indicator X,q 1 are multiplexed together. Thisgives a
sequence of bitSX; 1, X22, ..., X213 Where

X2 = Xibs;i i=1,2,...,.6
Xoi = Xnepj-s  1=7,8,9
Xoi = Xvio  1=10,11,12

Xoj = Xngj-12  1=13

4.6.4 CRC attachment for HS-SCCH

From the sequence of bitsXy 1, X1 2, ..., X18 X2,1, X2.2, -+ X213 @16 bits CRC is cal culated according to Section 4.2.1.1.
This gives a sequence of bitsc,, ¢, ..., CisWhere

C = Pimar—) k=1,2,...,16

This sequence of bitsis then masked with the UE Identity Xue 1, Xue2, - Xue16 @nd then appended to the sequence of bits
X2.1, X2,2, -+ X213 t0 form the sequence of bitsys, Vs, ..., Y20, Where

Vi = Xoj i=1,2,...,13
Yi = (Giiaz + Xuesi-13) mod 2 i=14,15,...,29

4.6.5 Channel coding for HS-SCCH

Rate 1/3 convolutional coding, as described in Section 4.2.3.1, is applied to the sequence of bits Xy 1,X; 2, ....X1g This
gives asequence of bitsz 1, z 5, ..., Zy 4,

Rate 1/3 convolutional coding, as described in Section 4.2.3.1, is applied to the sequence of bitsy;, ys, ..., Yoo This gives
asequence of bitsz 4, 25, ..., o111,

Note that the coded sequence lengths result from the termination of K=9 convolutional coding being fully applied.
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4.6.6 Rate matching for HS-SCCH

From the input sequence z, 1, 7 5, ..., Ziag the bitS z 1, 71 5, 7y 4, Z1 8, 21,42, Z1 45, Z1.47, Z1. 4 @€ punctured to obtain the output
sequence ryq,fy...r1.40-

From the input sequence 2,1, 25, ..., 111 the bits 2,1, 25, 223, o4 Zo5, 206 22,7, 208, 2212, 2214y 22150 22,28y Zo.42, Zo.a8s Lo 5

2557, L2600 22,661 22,69 22,961 22,99, 22,101y 22,1021 22,108 22,105 22,106y 22,107 22,108y 22,109, 22110y 22,111 @€ punctured to obtain the
output sequence l21,M22...F280.

4.6.7 UE specific masking for HS-SCCH

The rate matched bitsry 1,/ 5...r1 40 Shall be masked in an UE specific way using the UE identity Xue 1, Xue2, - -+ Xue 16, 1O
produce the bits s; 1,5, 2...S1 40.

Intermediate code word bits by, i=1,2...,48, are defined by endcoding the UE identity bits using the rate %2 convol utional
coding described in Section 4.2.3.1. Eight bits out of the resulting 48 convolutionally encoded bits are punctured using
the rate matching rule of Section 4.6.6 for the HS-SCCH part 1 sequence, that is, the intermediate code word bits b;,
by, ba, bg, sy, bss, baz, bag arepunctured to obtain the 40 bit UE specific scrambling sequence ¢, C, ....Cqp. -

The mask output bits s; 1,S; »...S; 40 are calculated as follows:
Sk =(rix + ¢) mod 2 fork=1,2...40

4.6.8 Physical channel mapping for HS-SCCH
The HS-SCCH sub-frame is described in[2].

The sequence of bits s, 1, S12,, ..., S1.40 IS Mapped to the first slot of the HS-SCCH sub frame. The bits s, x are mapped to
the PhCHSs so that the bits for each PhCH are transmitted over the air in ascending order with respect to k.

The sequence of bitsr, g, 22, ..., 280 IS Mapped to the second and third slot of the HS-SCCH sub frame. The bitsr,
are mapped to the PhCHs so that the bits for each PhCH are transmitted over the air in ascending order with respect to
k.

4.7 Coding for HS-DPCCH

Data arrives to the coding unit in form of indicators for measurement indication and HARQ acknowledgement.
The following coding/multiplexing steps can be identified:

- channel coding (see subclause 4.7.1);

- mapping to physical channels (see subclause 4.7.2).

The general coding flow is shown in the figure below. Thisis donein parallel for the HARQ-ACK and CQI asthe flows
are not directly multiplexed but are transmitted at different times.
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HARQ-ACK cQl
¢ ag,a,...a, #
Channel coding Channel Coding
W, Wy, Wy, ... W, bg,b,...b,g
A A
Physical channel mapping Physical channel mapping
PhCH PhCH

Figure 20: Coding for HS-DPCCH

4.7.1 Channel coding for HS-DPCCH

Two forms of channel coding are used, one for the channel quality information (CQI) and another for HARQ-ACK
(acknowledgement).

47.1.1 Channel coding for HS-DPCCH HARQ-ACK

The HARQ acknowledgement message to be transmitted, as defined in [4], shall be coded to 10 bits as shown in Table
13A. The output is denoted wg, Wy,...Wqg.

Table 13A: Channel coding of HARQ-ACK

HARQ-ACK Wo | Wy | Wo | W3 | Wqg | W | Wg | Wy | Wg | Wy
message to be

transmitted

ACK 112|111 ]1|212|1]1]1
NACK 0 0 0 0 0 0 0 0 0 0
PRE olol1lo0|lO0]21]o0]O0]|1]oO
POST 0 1 0 0 1 0 0 1 0 0

4.7.1.2 Channel coding for HS-DPCCH channel quality information

The channel quality information is coded using a (20,5) code. The code words of the (20,5) code are alinear
combination of the 5 basis sequences denoted M; ,, defined in the table below.
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Table 14: Basis sequences for (20,5) code

i Mio | Miz | Mi2 | Miz | Mig
0 1 0 0 0 1
1 0 1 0 0 1
2 1 1 0 0 1
3 0 0 1 0 1
4 1 0 1 0 1
5 0 1 1 0 1
6 1 1 1 0 1
7 0 0 0 1 1
8 1 0 0 1 1
9 0 1 0 1 1
10 1 1 0 1 1
11 0 0 1 1 1
12 1 0 1 1 1
13 0 1 1 1 1
14 1 1 1 1 1
15 0 0 0 0 1
16 0 0 0 0 1
17 0 0 0 0 1
18 0 0 0 0 1
19 0 0 0 0 1

The CQI values 0 .. 30 as defined in [4] are converted from decimal to binary to map them to the channel quality
information bits (10000) to (1111 1) respectively. Theinformation bit pattern (0 0 0 0 0) shall not be used in this
release. The channel quality information bitsare ay, &, &, &, & (Where a,isLSB and a, is MSB). The output code
word bitsb; are given by:

b=>(@xM,)mod2
wherei =0, ..., 19.

4.7.2 Physical channel mapping for HS-DPCCH

The HS-DPCCH physical channel mapping function shall map the input bits wy directly to physical channel so that bits
are transmitted over the air in ascending order with respect to k.

The HS-DPCCH physical channel mapping function shall map the input bits by directly to physical channel so that bits
are transmitted over the air in ascending order with respect to k.

4.8 Coding for E-DCH

Figure 21 shows the processing structure for the E-DCH transport channel mapped onto a separate CCTrCH. Data
arrives to the coding unit in form of a maximum of one transport block once every transmission timeinterval (TTI). The
following coding steps can be identified:

- Add CRC to the transport block
- Code block segmentation
- Channel coding

Physical layer hybrid ARQ and rate matching

Physical channel segmentation

- Interleaving

Physical channel mapping
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The coding steps for E-DCH transport channel are shown in the figure below.

I

CRC attachment

aiml*aimz *aimS """ &

Byt sDimzBins By Y

im17~im2'~im3

Code block segmentation

0ir1:0ir2: Ojrg-++1Ojnc \

Channel Coding

Ci1,Ci2:Cigs---:Ci \

Physical Layer Hybrid-ARQ

functionality/Rate matching

$,,5,5 35k Y

Physical Channel
Segmentation

Up,1:Up2:Upzse-:Up ) ‘ +

Interleaving &

Physical channel mapping ||

v

Physical channel(s)

Figure 21: Transport channel processing for E-DCH

In the following the number of transport blocks per TTI and the number of transport channelsis always onei.e. m=1
and i=1. When referencing non E-DCH formulae which are used in correspondence with E-DCH formulae the
convention is used that transport block subscripts may be omitted (e.g. X; may be written X).

48.1 CRC attachment for E-DCH

CRC attachment for the E-DCH transport channel shall be performed according to the general method described in
4.2.1 above with the following specific parameters.

The CRC length shall always be L;=24 bits.

4.8.2 Code block segmentation for E-DCH

Code block segmentation for the E-DCH transport channel shall be performed according to the general method
described in 4.2.2.2 with the following specific parameters.

There is amaximum of one transport block. The bits B,,0,,5, 0,5,/ Bg  input to the block are mapped to the bits

X11X2s Xig1--y Xy, directly. It follows that X; = B;. Note that the bits x referenced here refer only to the internals of the
code block segmentation function. The output bits from the code block segmentation function are 0;1, 012, Ojr3, -, Oirk-

The value of Z =5114 for turbo coding shall be used.
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4.8.3 Channel coding for E-DCH

Channel coding for the E-DCH transport channel shall be performed according to the general method described in
section 4.2.3 above with the following specific parameters.

Thereis amaximum of one transport block, i=1. The rate 1/3 turbo coding shall be used.

4.8.4 Physical layer HARQ functionality and rate matching for E-DCH

The hybrid ARQ functionality matches the number of bits at the output of the channel coder to the total number of bits
of the E-DPDCH set to which the E-DCH transport channel is mapped. The hybrid ARQ functionality is controlled by
the redundancy version (RV) parameters.

Rate Matching
Syste_matic
bits NSyS - RMLS N”S’Q
N Parity 1
ej bit bits Npl Nt,pl bit Ne,data,j
— ) > RM P12 |— )
separation collection
Parity2
bits
N2 » RMP22 Nipzy,
Figure 22: E-DCH hybrid ARQ functionality
484.1 Determination of SF and number of PhCHs needed

The maximum amount of puncturing that can be applied is

- 1-PL;onmax if the number of code channelsis less than the maximum allowed by the UE capability and
restrictions imposed by UTRAN.

- 1-PL, if the number of code channels equals to the maximum allowed by the UE capability and restrictions
imposed by UTRAN.

The number of available bitsper TTI of one E-DPDCH for al possible spreading factors is denoted by Nosg, Ni2g, Nea,
Naz, Nig, Ng, N4 and N,, where the index refers to the spreading factor.

The possible number of bits available to the CCTrCH of E-DCH type on all PACHS, Ne gata, then are { Noss, Nizg, Nea,
N3z, Nig, Ng, Ng, 2XNgy, 2XN,, 2XNy+2xNg} .

SETO denotes the set of Nggata Values allowed by the UTRAN and supported by the UE, as part of the UE"s capability.
SETO can be asubset of { Nass, Niog, Nea, Na2, Nig, Ng, Na, 2XNg, 2XN,, 2XNp+2XNg} .

The total number of bitsina TTI before rate matching with transport format j is Ne;. The total number of bits available
for the E-DCH transmission per TTI with transport format j, Nggaij, IS determined by executing the following
algorithm, where PLon.max IS Signalled from higher layers and PLy is equal to 0.44 , except when the Ne gata =
2xN,+2xN, is allowed by the UTRAN and supported by the UE, in which case PL . is equal to 0.33:

SET1 = { Negata in SETO such that Negaa — Nej IS non negetive }
If SET1is not empty and the smallest element of SET1 requiresjust one E-DPDCH then

Ne,data,j =min SET1
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Else
SET2 = { Nggaa iN SETO such that N gaia — PLnon-max X Nej 1S non negative }
If SET2 is not empty then
Sort SET2 in ascending order
Nedata= Min SET2
While Negata iS NOt the max of SET2 and the follower of N gaa requires only one E-DPDCH do
Nedata = fOllower of Nggata in SET2
End while
Nedataj = Nedata
Else
Ne,gataj = Max SETO provided that Negaiaj - PLmax X Nej iS non negative
End if
End if

While E-DCH TTI lengthis 10 ms, if aninitial transmission occursin a compressed frame, a retransmission occursin a
compressed frame or a retransmission occurs in a non-compressed frame and the initial transmission was compressed,
the number of available bits per TTI of one E-DPDCH for al possible spreading factors denoted by Nosg, N1og, Nes, Nao,
N1s, Ng, N4 and N, used in the algorithm above is replaced by kxNosg, kXNyog, kXNgg, kX N3p, kX Nig, kX Ng, kXN, and
kxN,. The parameter k is equal to ny/15 and ny, isdefined in 4.4.5.1.

4.8.4.2 HARQ bit separation

The HARQ bit separation function shall be performed in the same way as bit separation for turbo encoded TrCHs with
puncturing in 4.2.7.4.1 above.

4843 HARQ Rate Matching Stage

The hybrid ARQ rate matching for the E-DCH transport channel shall be done with the general method described in
4.2.7.5 with the following specific parameters.

The parameters of the rate matching stage depend on the value of the RV parameters sand r. The sand r combinations
corresponding to each RV allowed for the E-DCH are listed in the table below.

Table 15: RV for E-DCH

E-DCH RV Index S r
0 1 0
1 0 0
2 1 1
3 0 1

The parameter €., Eminus aNd & are calculated with the general method for QPSK as described in 4.5.4.3 above. The
following parameters are used as input:

NWS = Npl = sz = Ne'J/S
Ndata = Ne,data,j
Mrax = 2

During uplink compressed frames while E-DCH TTI length is 10 ms and if Ngaa>Nej:
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*  If Nyt mod 3 = 1, one o bit is added to the N, 4 bits as the last systematic bit and another & bit is added to the
N;p1 bits asthe last Ny, bit.

*  If Nyaa mod 3 = 2, one J bit is added to the N, o bits as the last systematic bit.

4.8.4.4 HARQ bit collection

The HARQ hit collection shall be performed according to the general method for bit collection for turbo encoded
TrCHs with puncturing as specified in 4.2.7.4.2 including the removal of the bits with value J.

4.8.5 Physical channel segmentation for E-DCH

When more than one E-DPDCH is used, physical channel segmentation distributes the bits among the different physical
channels. The bitsinput to the physical channel segmentation are denoted by s, S, 3, -..,Sz, Where Ris the number of
bits input to the physical channel segmentation block. The number of PhCHs is denoted by P.

The bits after physical channel segmentation are denoted u,,, where p is the PhCH number. U(p) is the number of
physical channel bitsin one E-DCH TTI for the p™ E-DPDCH. The relation between s¢ and Upk is given below.

Bitson first PhCH after physical channel segmentation:
U, =S k=1,2,..,UQ)
Bits on p™ PhCH after physical channel segmentation:

Up =S o k=1,2, .., Up)
k+>» U(q)
g=1

4.8.6 Interleaving for E-DCH

Interleaving for the E-DCH transport channel shall be done according to the general method described in section 4.2.11
with the specific parameter U=U(p).

4.8.7 Physical channel mapping for E-DCH

The E-DCH structure is described in [2]. The bits input to the physical channel mapping are denoted vy, 1, V2, ..., Vpu(p)-
The bits v, are mapped to the PhCHs such that the bits for each PhCH are transmitted over the air in ascending order
with respect to k.

During compressed frames in the uplink and when E-DCH TTI1 is10 ms;

e For theinitia transmission the bits shall be consecutively mapped to the non-idle slots. The UE shall not map
any bit to the E-DPDCH idle slots specified in 4.4.5.1.

¢ Incasearetransmission occursin a compressed frame or a retransmission occurs in a non-compressed frame if
the initial transmission was compressed:

0 If nyr>Nna The bits shall be consecutively mapped to the n.,, available dots. The remaining bits are
not transmitted.

0 If nyu<n: The bits shall be consecutively mapped to the n,, non-idle slots, whilst no bits are
mapped to theidle slots.

0 Thetransmission gap position and the parameters ny,; and Ny are specified in 4.4.5.2.
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4.9 Coding for E-DPCCH

The following information is transmitted by means of the E-DPCCH:
- Retransmission sequence number (RSN):  Xren 1, Xren2
- E-TFCI: Xifci, 1y Xtfci, 21 +++s Xtfci,7

- "Happy" bit: Xn1

49.1 Overview

The figure below illustrates the overall coding chain for E-DPCCH.

Xh,1 Xrsn,2s Xrsn 1 Xifci,7y «+ey Xtfci,2y Xfci,1

o

Multiplexing

Channel
Coding

h J
Physical
channel
mapping

v

E-DPCCH

Figure 23: Coding chain for E-DPCCH
4.9.2 E-DPCCH information field mapping

49.2.1 Information field mapping of E-TFCI

The E-TFCI is mapped such that x ; corresponds to the MSB.

49.2.2 Information field mapping of retransmission sequence number

To indicate the redundancy version (RV) of each HARQ transmission and to assist the Node B soft buffer management
atwo bit retransmission sequence number (RSN) is signalled from the UE to the Node B. The Node B can avoid soft
buffer corruption by flushing the soft buffer associated to one HARQ process in case more than 3 consecutive
E-DPCCH transmissions on that HARQ process can not be decoded or the last received RSN is incompatible with the
current one.

The RSN is set by higher layers as described in [16]. The RSN is mapped such that X, corresponds to the M SB.

The applied E-DCH RV index specifying the used RV (s and r parameter) depends on the RSN, on Ngys / Ne gataj, and if
RSN=3 aso onthe TTIN (TTI number). For 10 ms TTI the TTI number isequal to the CFN, for 2ms TTI

TTIN = 5*CFN + subframe number

where the subframe number counts the five TTIs which are within a given CFN, starting from O for the first TTI to 4 for
thelast TTI. Narg is the number of Hybrid ARQ processes.
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Table 16: Relation between RSN value and E-DCH RV Index

RSN Value Nsys / Ne,dataj <1/2 1/2 £ Nsys / Nedata
E-DCH RV Index E-DCH RV Index
0 0 0
1 2 3
2 0 2
3 [ LTTIN/Narol mod 2] x 2 LTTIN/Naro) mod 4

The UE shall use either
¢ anRVindex asindicated in Table 16 and according to the RSN

e or,if signaled by higher layersonly E-DCH RV index 0 independently of the RSN.

49.2.3 Information field mapping of the "Happy" bit
The UE shall set x, 1 as specified in Table 16A.

Table 16A: Mapping of "Happy" bit

"Happy" bit Xh,1
Happy 1
Not happy 0

4.9.3 Multiplexing of E-DPCCH information

The E-TFCI Xici 1, Xitci 2, -+ Xitei,7» the retransmission sequence nUMber X« 1, Xrsn 2 @Nd the "happy"” bit X, ; are multiplexed
together. This gives a sequence of bits Xy, Xy, ..., Xio Where

Xk = Xp1 k=1
Xk = Xrsnd-k k=23
X = Xifci 11k k=45,...10

4.9.4  Channel coding for E-DPCCH

Channel coding of the E-DPCCH is done using a sub-code of the second order Reed-Muller code. Coding is applied to
the output Xy, Xo, ..., X0 from the E-DPCCH multiplexing, resulting in:

9
Z =Y (X% *M;,)mod2 i=0,1,..,29

n=0
The basis sequences are as described in 4.3.3 for i=0, 1, ..., 29.
4.9.5 Physical channel mapping for E-DPCCH

The E-DPCCH isdescribed in [2]. The sequence of bits 7, z, ..., Zy output from the E-DPCCH channel coding is
mapped to the corresponding E-DPCCH sub frame. The bits are mapped so that they are transmitted over the air in
ascending order with respect toi. If the E-DCH TTI is equal to 10 ms the sequence of bitsis transmitted in all the
E-DPCCH sub frames of the E-DPCCH radio frame.

For compressed frames in the uplink and the case when E-DCH TTI length is 10 ms, the bits mapped to the E-DPCCH
idle slots specified in 4.4.5.3 shall not be transmitted.
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4.10 Coding for E-AGCH

The following information is transmitted by means of the absolute grant channel (E-AGCH):
- Absolute Grant Value: Xagy,1, Xagv2; -+ Xagv,5

- Absolute Grant Scope: Xags1

4.10.1 Overview

Figure 24 below illustrates the overall coding chain for the E-AGCH.

Xagv,1, Xagv,2;-++3 Xagv,5 # Xags,l#

Multiplexing

Xag,1, Xag,2s-++s Xag,6 Y

ID specific
CRC attachment

\J

Channel coding

Rate matching

f1, I2,..., l'eo

v

Physical channel
mapping

|

E-AGCH

Figure 24: Coding for E-AGCH

4.10.1A E-AGCH information field mapping

4.10.1A.1 Information field mapping of the Absolute Grant Value

The Absolute Grant Value information is specified in Table 16B. The values are mapped such that X,g,1 corresponds to
the MSB of the index.
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Table 16B: Mapping of Absolute Grant Value

Absolute Grant Value Index
(168/15)°x6 31
(150/15)°x6 30
(168/15)°x4 29
(150/15)°x4 28
(134/15)°x4 27
(119/15)°x4 26
(150/15)°x2 25
(95/15)°x4 24

(168/15)° 23
(150/15)° 22
(134/15)° 21
(119/15)° 20
(106/15)° 19
(95/15)° 18
(84/15)° 17
(75/15)° 16
(67/15)° 15
(60/15)° 14
(53/15)° 13
(47/15)° 12
(42/15)° 11
(38/15)° 10
(34/15)° 9
(30/15)° 8
(27/15)° 7
(24/15)° 6
(19/15)° 5
(15/15)° 4
(11/15)° 3
(7/15)° 2
ZERO_GRANT* 1
INACTIVE* 0

NOTE *: These values are specified in [16].

4.10.1A.2 Information field mapping of the Absolute Grant Scope
The value of Xags1 iS Set as specified in Table 16C.

Table 16C: Mapping of Absolute Grant Scope

Absolute Grant Scope Xags,1
"Per HARQ process" 1
"All HARQ processes" 0

4.10.1B Multiplexing of E-AGCH information

The Absolute Grant Value information Xagy,1, Xagv,2: -- - Xagy,5 @nd the Absolute Grant Scope information Xags1 are
multiplexed together. This gives a sequence of bitS Xag1, Xag2, -+-» Xag, 6 Where

Xag,k = Xagv,k k: 1,2, .. .,5

Xagk = Xags7-k =6
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4.10.2 CRC attachment for E-AGCH

The E-RNTI isthe E-DCH Radio Network Identifier defined in [13]. It is mapped such that x4, corresponds to the
MSB.

From the sequence of bitS Xag1, Xag2, --» Xag,6 @16 bit CRC is calculated according to section 4.2.1.1. That gives the
sequence of bitscy, ¢, ..., Cig Where

G = Pima7-x) k=12,...,16

This sequence of bitsis then masked with Xig1, Xid.2, .., Xia,16 8Nd appended to the sequence of bits Xag 1, Xag,2: +-+» Xag6 tO
form the sequence of bitsys, Yo, ..., Y» Where

Vi=Xegi 1712, ..,6
Yi=(Ci-6 + Xiasi-6) Mod 2 i=7, .. 22

4.10.3 Channel coding for E-AGCH

Rate 1/3 convolutional coding, as described in Section 4.2.3.1 is applied to the sequence of bitsyy, Vs, ..., Y2, resulting
in the sequence of bits z;, 2, ..., Zg.

4.10.4 Rate matching for E-AGCH

From the input sequence z,, o, ..., Zg the bits zy, z, Zs, g, 27, 211, 212, Z14, Z15, 217, Zo3, Zoa, Z31, Z37, Zasy Zaz, Ze1s Zes, Zeas
771, Z72, Z75, Z77, Z80, Z83, Zsa» Zss, Zs7, Zss, Zoo &€ punctured to obtain the output sequencery, ro, ..., feo.

4.10.5 Physical channel mapping for E-AGCH

The E-AGCH sub frame is described in [2]. The sequence of bitsry, 1y, ..., I'sp iS mapped to the corresponding
E-AGCH sub frame. The bitsr, are mapped so that they are transmitted over the air in ascending order with respect to
k. If the E-DCH TTI isequal to 10 ms the same sequence of bitsis transmitted in al the E-AGCH sub frames of the
E-AGCH radio frame.

4.11 Mapping for E-RGCH Relative Grant

4.11.1 Overview

Therelative grant is transmitted on the E-RGCH as described in [2].

4.11.2 Relative Grant mapping

Therelative grant (RG) command is mapped to the relative grant value as described in the table below.

Table 17: Mapping of RG value

Command RG Value (serving E-DCH RLS) RG Value (other radio links)
UP +1 not allowed
HOLD 0 0
DOWN -1 -1

4.12  Mapping for E-HICH ACK/NACK

4.12.1 Overview

The ACK/NACK istransmitted on the E-HICH as described in [2].
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4.12.2 ACK/NACK mapping

The ACK/NACK command is mapped to the HARQ acknowledgement indicator as described in the table below.

Table 18: Mapping of HARQ Acknowledgement

Command HARQ acknowledgement
indicator
ACK +1
NACK (RLSs not containing the serving E-DCH cell) 0
NACK (RLS containing the serving E-DCH cell) -1
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Annex A (informative):
Blind transport format detection

A.1  Blind transport format detection using fixed positions

A.1.1 Blind transport format detection using received power ratio

For the dual transport format case (the possible datarates are 0 and full rate, and CRC is only transmitted for full rate),
blind transport format detection using received power ratio can be used.

The transport format detection is then done using average received power ratio of DPDCH to DPCCH. Define the
following:

- Pc: Received power per bit of DPCCH calculated from al pilot and TPC hits per slot over aradio frame;
- Pd: Received power per bit of DPDCH calculated from X bits per ot over aradio frame;
- X: the number of DPDCH bits per slot when transport format correspondsto full rate;
- T Threshold of average received power ratio of DPDCH to DPCCH for transport format detection.
The decision rule can then be formulated as:
If Pd/Pc >T then:
- full rate transport format detected;
else

- zero rate transport format detected.

A.1.2 Blind transport format detection using CRC

For the multiple transport format case (the possible datarates are O, ..., (full rate)/r, ..., full rate, and CRC is transmitted
for all transport formats), blind transport format detection using CRC can be used.

At the transmitter, the data stream with variable number of bits from higher layersis block-encoded using a cyclic
redundancy check (CRC) and then convolutionally encoded. CRC parity bits are attached just after the data stream with
variable number of bits as shown in figure A.1.

The receiver knows only the possible transport formats (or the possible end bit position { ne,g} ) by Layer-3 negotiation.
The receiver performs Viterbi-decoding on the soft decision sample sequence. The correct trellis path of the Viterbi-
decoder ends at the zero state at the correct end bit position.

The blind transport format detection method using CRC traces back the surviving trellis path ending at the zero state
(hypothetical trellis path) at each possible end bit position to recover the data sequence. For each recovered data
sequence error-detection is performed by checking the CRC, and if there is no error, the recovered sequence is declared
to be correct.

The following variable is defined:

S(nend) =-10 IOg ( (ao(nend) - anin(nend) ) / (anax(nend)'amin(nend) ) ) [dB] (Eq 1)

where aa(Nend) @Nd ain(Neng) @re the maximum and minimum path-metric values among all survivors at end bit
POsition Neng, and ay(Neng) 1S the path-metric value at zero state.
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In order to reduce the probability of false detection (this happensif the selected path is wrong but the CRC misses the
error detection), a path selection threshold D isintroduced. The threshold D determines whether the hypothetical trellis
path connected to the zero state should be traced back or not at each end bit position ngyg. If the hypothetical trellis path
connected to the zero state that satisfies:

S(Nenwa) <D (EQ. 2)

is found, the path is traced back to recover the frame data, where D is the path selection threshold and adesign
parameter.

If more than one end bit positions satisfying Eq. 2 is found, the end bit position which has minimum value of S(Ne) is
declared to be correct. If no path satisfying Eq. 2 is found even after all possible end bit positions have been exhausted,
the received frame data is declared to bein error.

Figure A-2 shows the procedure of blind transport format detection using CRC.

Possible end bit

o Neng = 1 Nend = 2 Nena = 3 Neng = 4
POSitions Neng

v v R

Data with variable number of bits CRC Empty

Figure A.1: An example of data with variable number of bits.
Four possible transport formats, and transmitted end bit position nend =3
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Viterbi decoding (ACS operation)
to end bit position n
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Figure A.2: Basic processing flow of blind transport format detection
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Annex B (informative):
Compressed mode idle lengths

The tables B.1-B.3 show the resulting idle lengths for different transmission gap lengths, UL/DL modes and DL frame
types when DPCCH/DPDCH are used in the uplink and DPCH in the downlink. The idle lengths given are calculated
purely from the slot and frame structures and the UL/DL offset. They do not contain margins for e.g. synthesizer
switching.

B.1 Idle lengths for DL, UL and DL+UL compressed
mode for DPCH

Table B.1: Parameters for DL compressed mode

TGL DL Spreading Idle length Transmission time Idle frame
Frame Factor [ms] Reduction method Combining
Type
3 A 1.73-1.99 (S)
B 512 -4 1.60 — 1.86 Spreading factor (D) =(1,2) or (2,1)
4 A 2.40 — 2.66 division by 2 or (S)
B 2.27 —2.53 Higher layer (D) =(1,3), (2,2) or (3,1)
5 A 3.07 — 3.33 scheduling (S)
B 2.93-3.19 (D) =(1,4), (2,3), (3,2) or
(4,1)
7 A 4.40 — 4.66 (S)
B 427 -453 (D)=(1,6), (2,5), (3.4), (4,3),
(5,2) or (6,1)
10 A 6.40 — 6.66 (D)=(3,7), (4,6), (5,5), (6,4) or
B 6.27 — 6.53 (7.3)
14 A 9.07-9.33 (D) =(7,7)
B 8.93-9.19

Table B.2: Parameters for UL compressed mode

TGL Spreading Idle length [ Transmission time Idle frame
Factor [ms] Reduction method Combining
3 2.00 (S)
256 -4 Spreading factor (D) =(1,2) or (2,1)
4 2.67 division by 2 or (S)
Higher layer (D) =(1,3), (2,2) or (3,1)
5 3.33 scheduling (S)
(D) =(1,4), (2,3), (3,2) or
4.1)
7 4.67 (S
(D)=(1,6), (2.5), (3,4), (4.3),
(5,2) or (6,1)
10 6.67 (D)=(3,7), (4,6), (5,5), (6,4) or
7.3)
14 9.33 (D) =(7,7)
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Table B.3: Parameters for combined UL/DL compressed mode

TGL DL Spreading Idle length Transmission time Idle frame
Frame Factor [ms] Reduction method Combining
Type
3 1.47 -1.73 S
AorB DL: Spreading factor (D) =(1,2) or (2,1)
4 512 -4 2.13-2.39 division by 2 or (S)
Higher layer (D) =(1,3), (2,2) or (3,1)
5 UL: 2.80 —3.06 scheduling (S)
256 -4 (D) = (1,4), (2,3), (3, 2) or
4.1)
7 4.13-4.39 (S)
(D)=(1,6), (2,5), (3,4), (4.3),
(5,2) or (6,1)
10 6.13 - 6.39 (D)=(3,7), (4,6), (5,5), (6,4) or
(7.3)
14 8.80 — 9.06 (D) =(7.7)

(9): Single-frame method as shown in figure 14 (1).

(D): Double-frame method as shown in figure 14 (2). (x,y) indicates x: the number of idle slotsin the first frame,
y: the number of idle slotsin the second frame.

NOTE: Compressed mode by spreading factor reduction is not supported when SF=4 is used in normal mode

ETSI



3GPP TS 25.212 version 6.9.0 Release 6 81 ETSI TS 125 212 V6.9.0 (2006-09)

Annex C (informative):
Change history

Change history

Date TSG# | TSG Doc. | CR [ Rev Subject/Comment Old | New
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matching
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14/01/00 | RAN_06 | RP-99680 | 009 | - [Removal of SEN multiplexing 3.0.0 [ 3.1.0
14/01/00 | RAN_06 | RP-99680 | 010 | 1 [Clarification of bit separation and collection 3.0.0 | 3.1.0
14/01/00 | RAN 06 [ RP-99680 | 011 [ 2 |Connection between TTI and CFN 3.0.0 | 3.1.0
14/01/00 | RAN_06 | RP-99680 | 012 | 2 [Zero length transport blocks 3.0.0 | 3.1.0
14/01/00 | RAN_06 [ RP-99679 | 014 - |Update of channel coding sections 3.00 | 3.1.0
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31/03/00 | RAN_07 [RP-000061| 038 | 2 |Definition clarification for TS 25.212 3.1.1(3.2.0
31/03/00 | RAN_07 |RP-000061( 039 1 [Clarification on TFCI coding input 3.1.1(3.2.0
31/03/00 | RAN_07 |RP-000061( 041 | 2 |[Correction of UL compressed mode by higher layer scheduling 3.1.1(3.2.0
31/03/00 | RAN_07 [RP-000061| 042 | 5 |Downlink Compressed Mode by puncturing 3.1.1]3.2.0
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31/03/00 | RAN_07 [RP-000061| 056 | - |Editorial modification of uplink shifting parameter calculation for 3.1.113.2.0

turbo code puncturing
31/03/00 | RAN_07 |RP-000062( 059 1 [Revision: Editorial correction to the calculation of Rate Matching 3.1.1(3.2.0
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26/06/00 | RAN_08 |RP-000266( 076 | 1 |Revision of code block segmentation description 3.2.0 | 3.3.0

26/06/00 | RAN_08 |RP-000266| 077 | - |Clarifications for TFCI coding 3.2.0 ] 3.3.0

26/06/00 | RAN_08 [RP-000266( 078 | 2 |Clarifying the rate matching parameter setting for the RACH and 3.20 | 3.3.0
BCH

26/06/00 | RAN_08 |RP-000266| 080 | - |Clarification on BTFD utilisation (single CCTrCH) 3.2.0 | 3.3.0
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26/06/00 | RAN_08 [RP-000266| 081 | - |Correction of order of checking TFC during flexible position RM 3.20 | 3.3.0
parameter determination

26/06/00 | RAN_08 |RP-000266( 082 | - |Editorial corrections in channel coding section 3.2.0 [ 3.3.0
26/06/00 | RAN_08 |RP-000266| 083 | - |Correction for bit separation and bit collection 3.2.0 | 3.3.0
26/06/00 | RAN_08 |RP-000266| 084 | 1 |Correction on the spreading factor selection for the RACH 3.2.0 [ 3.3.0
23/09/00 | RAN_09 |RP-000341( 079 | - |Clarification of compressed mode terminology 3.3.0 | 3.4.0
23/09/00 | RAN_09 |RP-000341| 085 | 1 |Editorial corrections in Turbo code internal interleaver section 3.3.0 [ 3.4.0
23/09/00 | RAN_09 |RP-000341( 086 | 1 |Clarification on DL slot format for compressed mode by SF/2 3.3.0 | 3.4.0
23/09/00 | RAN_09 |RP-000341| 087 | - [Corrections 3.3.0 ] 340
23/09/00 | RAN_09 |RP-000341| 088 | 1 |[Clarifications to TS 25.212 3.3.0 | 340
23/09/00 | RAN_09 |RP-000341( 089 - | Correction regarding DSCH 3.3.0 [ 3.4.0
23/09/00 | RAN_09 |RP-000341( 090 | - |Correction regarding CPCH 3.3.0 [ 3.4.0
23/09/00 | RAN_09 |RP-000341( 092 | 1 |Bit separation and collection for rate matching 3.3.0 | 3.4.0
23/09/00 | RAN_09 |RP-000341| 093 - |Puncturing Limit definition in WG1 specification 3.3.0 | 3.4.0
15/12/00 | RAN_10 [RP-000538| 094 | 2 |Correction of BTFD limitations 3.4.0 [ 3.5.0
15/12/00 | RAN_10 [RP-000538| 096 - |Compressed mode by puncturing 3.4.0 [ 3.5.0
15/12/00 | RAN_10 [RP-000538| 097 - | Clarification on the Ci formula 3.4.0 [ 3.5.0
15/12/00 | RAN_10 |RP-000538| 099 | - [Editorial modification in RM section 3.4.0 | 3.5.0
15/12/00 | RAN_10 [RP-000538| 100 [ 1 |Editorial correctionsin TS 25.212 3.4.0 [ 3.5.0
15/12/00 | RAN_10 |RP-000538| 101 | - [Correction to code block segmentation 3.4.0 | 3.5.0
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16/03/01 | RAN_11 - - - |Approved as Release 4 specification (v4.0.0) at TSG RAN #11 3.5.0 | 4.0.0
15/06/01 | RAN_12 |RP-010332| 106 | - [Correction of compressed mode by puncturing 4.00 | 41.0
15/06/01 | RAN_12 |RP-010332| 108 | 1 [Dual transport format detection 4.0.0 | 4.1.0
15/06/01 | RAN_12 |RP-010332| 112 | 1 [Correction for downlink rate matching for the DSCH 4.0.0 [ 41.0
21/09/01 | RAN_13 [RP-010519( 115 - [Correction of PDSCH spreading factor signalling 4.1.0 [ 4.2.0
14/12/01 | RAN_14 |RP-010737| 118 | - [Clarification of compressed mode 4.2.0 | 4.3.0
14/12/01 | RAN 14 [RP-010737| 122 - [Support of multiple CCTrChs of dedicated type 4.2.0 [ 43.0
08/03/02 | RAN_15 |RP-020231( 128 | 2 |Removal of channel coding option 'no coding' for FDD 4.3.0 | 4.4.0
08/03/02 | RAN_15 |RP-020054( 123 | 4 |Inclusion of flexible hard split mode TFCI operation 4.3.0 | 5.0.0
08/03/02 | RAN_15 |RP-020058( 126 | 1 |Changes to 25.212 for HSDPA work item 4.3.0 | 5.0.0
07/06/02 | RAN_16 [RP-020308| 136 - [Downlink bit mapping 5.0.0 [ 5.1.0
07/06/02 | RAN_16 |RP-020316| 130 | 5 |Correction of Errata noted by RAN1 delegates 5.0.0 | 5.1.0
07/06/02 | RAN_16 [RP-020316( 131 | 2 |Removal of inconsistencies and ambiguities in the HARQ 5.0.0 | 5.1.0

description
07/06/02 | RAN_16 |RP-020316( 132 | - |Rate Matching and Channel Coding for HS-SCCH 5.0.0 | 5.1.0
07/06/02 | RAN_16 |RP-020316( 137 | - |Basis sequences for HS-DPCCH Channel Quality information code| 5.0.0 | 5.1.0
07/06/02 | RAN_16 |RP-020316( 145 | 5 |UE specific masking for HS-SCCH partl 5.0.0 | 5.1.0
14/09/02 | RAN_17 |RP-020582| 141 1 [Bit scrambling for HS-DSCH 5.1.0 [ 5.2.0
15/09/02 | RAN_17 |RP-020582| 148 Physical channel mapping for HS-DPCCH 5.1.0 | 5.2.0
15/09/02 | RAN_17 |RP-020582| 149 HARQ bit collection 5.1.0 [ 5.2.0
15/09/02 | RAN_17 |RP-020582( 150 [ 1 [Coding for HS-SCCH 5.1.0 | 5.2.0
15/09/02 | RAN_17 |RP-020582| 151 Correction to UE specific masking for HS-SCCH partl 5.1.0 [ 5.2.0
15/09/02 | RAN_17 |RP-020568| 155 | 2 [Clarification of the definition of layer 1 transport channel numbers | 5.1.0 | 5.2.0
15/09/02 | RAN 17 [RP-020573| 157 Numbering Corrections 5.1.0 [ 5.2.0
15/09/02 | RAN_17 |RP-020645| 158 | 1 [Specification of H-RNTI to UE identity mapping 5.1.0 [ 5.2.0
20/12/02 | RAN_18 |RP-020846( 163 | - |Correction of CQI index to bit mapping 5.2.0 | 5.3.0
20/12/02 | RAN_18 |RP-020846( 164 - [Correction of mapping of HARQ-ACK 5.2.0 [ 5.3.0
26/03/03 | RAN_19 |RP-030134( 165 | 1 |Correction of CQI index to bit mapping 5.3.0 | 5.4.0
26/03/03 | RAN_19 |RP-030134( 166 | 3 |Correction of bit scrambling of HS-DSCH 5.3.0 [ 54.0
26/03/03 | RAN_19 |RP-030134 Correction of subscript for modulation scheme information 5.3.0 | 5.4.0
23/06/03 | RAN_20 |RP-030272( 172 | 1 |[Clarification of TPC and Pilot transmission with STTD in 540 | 55.0

compressed mode
23/06/03 | RAN_20 [RP-030272( 173 | 2 |Correction on the flexible TFCI coding in the DSCH hard split 5.4.0 | 5.5.0

mode for Rel5
21/09/03 | RAN_21 |RP-030456( 178 | 4 |Clarification on Single Transport Format Detection 5.5.0 | 5.6.0
21/09/03 | RAN_21 |RP-030456( 179 | - |Correction on table number in first interleave description 5.5.0 [ 5.6.0

21/09/03 | RAN_21 [RP-030456( 180 | 3 |Broadening the conditions that require UEs to perform BTFD for 5.5.0 | 5.6.0
the case of HS-DSCH reception

06/01/04 | RAN_22 |RP-030647[ 183 | - |Clarification of the CRC attachment procedure for HS-SCCH 5.6.0 | 5.7.0
06/01/04 | RAN_22 |RP-030647| 184 | 1 |Correction of UE identity notation 5.6.0 | 5.7.0
06/01/04 | RAN_22 |RP-030644( 185 | - |HARQ process identifier mapping 5.6.0 | 5.7.0
06/01/04 | RAN_22 [RP-030712| 186 Alignment of terminology across 3GPP documentation 5.6.0 | 5.7.0
13/01/04 | RAN_22 - - - [Created for M.1457 update 5.7.0 | 6.0.0
23/03/04 | RAN 23 |RP-040085| 187 | 1 |CCTrCH definition extension to HS-DSCH 6.0.0 | 6.1.0
09/06/04 | RAN_24 |RP-040230( 191 | 1 |Clarification of Channelization Code-Set Mapping 6.1.0 | 6.2.0
13/12/04 | RAN_26 |RP-040446| 192 | 2 [Introduction of MBMS Soft Combining 6.2.0 | 6.3.0
13/12/04 | RAN_26 |RP-040527| 195 | - [Preamble and Postamble to reduce HS-DPCCH transmit power 6.2.0 | 6.3.0
13/12/04 | RAN 26 [RP-040449| 196 | 2 |Introduction of E-DCH 6.2.0 | 6.3.0
14/03/05 | RAN 27 [RP-050088| 193 [ 1 |Introduction of F-DPCH 6.3.0 | 6.4.0
14/03/05 | RAN_27 |RP-050044| 198 1 [PLnon-max and PLmax 6.3.0 | 6.4.0
14/03/05 | RAN 27 [RP-050045| 199 - |HARQ bit collection for E-DCH 6.3.0 | 6.4.0
16/06/05 | RAN_28 |RP-050241| 203 | - [Correction of HSDPA Bit Separation 6.4.0 | 6.5.0
16/06/05 | RAN 28 [RP-050252| 204 | 2 |E-DCH Corrections 6.4.0 | 6.5.0
16/06/05 | RAN_28 |RP-050252| 205 | 1 [Compressed mode operation for the Enhanced Uplink 6.4.0 | 6.5.0
16/06/05 | RAN_28 |RP-050357| 206 | 1 [E-HICH and E-RGCH serving/non-serving definition clarification 6.4.0 | 6.5.0
16/06/05 | RAN_28 [RP-050250| 208 [ 1 |Feature Clean Up: Removal of 'CPCH' 6.4.0 | 6.5.0
16/06/05 | RAN_28 |RP-050248| 210 | - [Feature Clean Up: Removal of DSCH (FDD mode) 6.4.0 | 6.5.0
16/06/05 | RAN_28 [RP-050243| 212 1 |Feature Clean-Up: Removal of 80 ms TTI for DCH for all other 6.4.0 | 6.5.0
cases but when the UE supports SF512
16/06/05 | RAN_28 |RP-050252| 215 | - [Clarification on E-AGCH bit mapping 6.4.0 | 6.5.0
16/06/05 | RAN_28 |RP-050252| 216 | - [Determination of SF and nhumber of PhCHs considering SF2 6.4.0 | 6.5.0
16/06/05 | RAN 28 [RP-050251| 217 [ 1 |MBMS related corrections 6.4.0 | 6.5.0
16/06/05 | RAN_28 |RP-050249| 218 | 1 [Feature clean up: Removal of the 'compressed mode by 6.4.0 | 6.5.0
puncturing'
16/06/05 | RAN_28 |RP-050252| 219 - _|Re-ordering of the E-DPCCH bit mapping 6.4.0 | 6.5.0
16/06/05 | RAN_28 |RP-050252| 220 [ - [Coding for E-AGCH 6.4.0 | 6.5.0
26/09/05 | RAN_29 |RP-050450]0222| - |SF max for E-DPDCH 6.5.0 | 6.6.0
26/09/05 | RAN_29 |RP-050450{0223| 1 |Compressed mode operation for the Enhanced Uplink 6.5.0 | 6.6.0
26/09/05 | RAN_29 |RP-050450(0225| 1 |Absolute grant values 6.5.0 | 6.6.0
26/09/05 | RAN_29 |RP-050450(0227| - |Removal of description on RSN setting 6.5.0 | 6.6.0
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12/12/05 | RAN_30 |RP-050727|0228| - |PLmax alignment over all UE categories 6.6.0 | 6.7.0
12/12/05 | RAN_30 [RP-050727)|0229| - |Correction of SF when a CCTrCH is mapped onto four E-DPDCHs | 6.6.0 | 6.7.0
12/12/05 | RAN_30 |RP-050727|0231| 1 |Usage of 2xSF4 with puncturing 6.6.0 | 6.7.0
12/06/06 | RAN_32 |RP-060370|0235| - [Clarification of E-TFCI terminology 6.7.0 | 6.8.0
29/09/06 | RAN_33 [RP-600490(0239| - |Correction to the E-DCH HARQ rate matching for compressed 6.8.0 | 6.9.0
mode
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