ETS| TS 125 321 V13.3.0 (2017-02)

e _';_ E e

TECHNICAL SPECIFICATION

Universal Mobile Telecommunications System (UMTS);
Medium Access Control (MAC) protocol specification
(3GPP TS 25.321 version 13.3.0 Release 13)

A GLOBAL INITIATIVE



3GPP TS 25.321 version 13.3.0 Release 13 1 ETSI TS 125 321 V13.3.0 (2017-02)

Reference
RTS/TSGR-0225321vd30

Keywords
UMTS

ETSI

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

Tel.: +334 9294 4200 Fax: +33 4936547 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

The present document can be downloaded from:
http://www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the only prevailing document is the
print of the Portable Document Format (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
https://portal.etsi.orq/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2017.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI


http://www.etsi.org/standards-search
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

3GPP TS 25.321 version 13.3.0 Release 13 2 ETSI TS 125 321 V13.3.0 (2017-02)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential |PRs, if any, ispublicly 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 (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, no investigation, including IPR 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

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.

Modal verbs terminology

In the present document “shall”, "shall not", "should", “should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression
of provisions).

"must" and "must not" are NOT alowed in ETSI deliverables except when used in direct citation.

ETSI


https://ipr.etsi.org/
http://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx

3GPP TS 25.321 version 13.3.0 Release 13 3 ETSI TS 125 321 V13.3.0 (2017-02)

Contents

Intellectual Property RIGNES.... ..ottt e b e s 2
01 Yo (o ST 2
MoOdal VErDS EMINOIOQY .......ccveieeieieece sttt ettt e e e s re s aeeaesbeeaeesbesreensesaeensessesneenseseeeneensessens 2
1= 11 o TSRS 8
1 o0 o< TSP PP PP PRSI 9
2 REFEIBINCES .....ccee ettt s bt bt s e et e e e e et et e st e be e bt sE e et e b e e et e neenenbenbeneens 9
3 Definitions and @DBreVIaLiONS...........coueieieieieise ettt 10
31 D= T 0T (0] 1RSI 10
311 HS-DSCH SPeCifiC DEfINITIONS .......c.eitiieiiitereeeee et 10
312 E-DCH SPECITiC DEfINITIONS ..ottt ettt 10
3121 LT 07 SRS 10
3.122 L 15 I3 RPN 11
313 DTX-DRX and HS-SCCH less Specific definitions (FDD ONlY) .....ccccecveciveienieseeseee e 12
314 HS-DSCH/E-DCH SPS Specific definitions (1.28 MCPS TDD ONIY) .....covvevveeiieiieece e 13
315 Dual Cell E-DCH Specific definitions (FDD ONIY) ......occueiieieeieesie et se e see e ees s 13
3.2 ADDIBVIBLIONS ...ttt bbbt bt e et e se e bt sh e b e e h e e ae e s e e ne e b e sReeh e e ae e b e b e e Eeebeeaeen e e e nne e 13
4 (€1 01 = TS SSTRP 14
4.1 OJECLIVE ...ttt bt bt et b e b et bt s e e e e bt s R e Rt e bt e A e Rt e Rt oA oAt eh e b e Rt R e R Rt bRt b e et eb e r e 14
4.2 YN O 1] (o (1 = RS 15
421 Y O g ) (1= ST OSSPSR 15
422 Y O o T RSSO 15
4.2.3 Traffic Related ArchiteCture - UE SIdE........oouoiiiiie e e 16
4231 MAC-C/SH/M ENLILY — UE SIHE ......eieeiieieieeieie ettt sttt st st e s eb b neenen 17
4232 MAC-A ENEILY — UE SIE.....cuiieeiiiieeeieste ettt st sttt st st s s st et et esae e ebesbeneeneas 19
4233 MAC-hS ENLILY — UE SIE ..ottt sttt sttt sttt se et sae e ebesbeneenens 20
4234 MAC-€/ES ENLILY — UE SIHE......cuiiiiieeicie ettt sttt sttt sttt e et sbeneene 22
4235 MAC-ENS ENLILY — UE SIOE ...c.ecviieieieieieti sttt sttt st st ettt sae e ebesbeneenens 23
4.2.3.6 MACHTIS ENLILY — UE SIOB.......eeuiieeieeiiite ettt ettt s b st sn e eb e b nnene 26
424 Traffic Related ArchiteCture - UTRAN SIAE......cooiieieeeree e 29
4241 MAC-c/sh/m entity — UTRAN SIOE......c.cciiiriiiiierecese ettt et s eb e e ene 30
4242 MAC-d entity — UTRAN SIOE .....ueeeeeeieee ettt se e et s eeesee e eneeneen 31
4.2.4.3 MAC-hsentity —UTRAN SIA.......coiiiiiiiie ettt s eb e e ene 33
4244 MAC-€SeNtity — UTRAN SIOE.....couiiiiiiiiiiiirieiste ettt st st s be st e b sae e ebesbeneenens 35
4245 MAC-€ eNtity — UTRAN SIOE.....ceiiirieieeirie ettt st st se et et sae e sae e sbesbeneenea 36
4.2.4.6 MAC-hS entity UTRAN SIOE......c.iiiieiiiiieiee ettt st sttt s besae e ebesbeneenens 37
4247 MAC-SENtILY —UTRAN SIOE......ce ittt st st s be st e s sae e ebesbeneenens 40
4248 MAC- entity — UTRAN SIOE ....cviieiiiierietirte sttt ettt st et ettt nae e ebesbeneenens 44
4.3 CREANNEL SEIUCIUIE. ...ttt bbbttt e e bbbt e heeh e e s e e e e bese e eb e s bt eheene e s et e seeebesaeene e e eneas 46
431 TTANSPOIT CRANMNEIS.......eeeiecteee ettt b et b et b b h e b e et a e b e bbb e bt e b b 47
4.3.2 LOGICAl CRENMELS ...ttt b et b et b e et b et b e bbb 47
4321 Logical ChanNEl SLIUCTUME ........ccuiiiiiiieieeet ettt et b e et b e eb b snene 47
4322 (000110 101 7= 0= £SO 48
4323 TrAffiC ChANMEIS. ... ettt e sttt ne e st e e e neeseesreeaeeneeneeneeneas 48
5 Services Provided tO UPPES TQYEN'S ......ooi ettt sttt st sre et ene e tesneeneeseeens 48
51 Description of Services provided tO UPPEr QYEN'S. .......ccveciieieee ettt snee s 48
6 FUNCEIONS ...ttt ettt a e bbb e e et et e e bt e bt s e e e et et et et e nenr e bees 48
6.1 Description Of the MAC FUNCLIONS ..o 48
6.2 Relation between MAC Functions and Transport Channels ..........occeiieerineineneeeseeeseeeseeee s 50
6.2.1 Relation between MAC Functions and Transport ChannelSin UTRAN ... 50
6.2.2 Relation of MAC Functions and Transport ChannelSin UE ..o 51
7 Services expected from PhYSICAl QYRS .......ceoieiiiie e 51

ETSI



3GPP TS 25.321 version 13.3.0 Release 13 4 ETSI TS 125 321 V13.3.0 (2017-02)

8 Elements for layer-to-layer COMMUNICAION............coeeieieeecse et ereas 51
8.1 Primitives DEtWEEN [QYErS L aNd 2........cceeiieiee ettt et ne e e seesreesre e reenteeneeneeenes 52
811 PIIMITIVES. ...ttt bbb et b e s etk h e eb e e aeea e e e e se e b e sbeeb e e ae e s e e e e b e nbesaeebe e e enneneen 52
8.1.2 PAIGIMEBLES. ...ttt ettt b et e s ae e e ah et e s a e oo h et e e Re e e eR et e eR e e e eRE e e e R e e eRe e e eRe e e aRr e e enneeanreeenreennrs 52
8.2 Primitives betWween MAC aNd RLC ...ttt st se e e stesneene e e eneees 52
821 LTRSS 52
8.2.2 PAFGIMEBLES. ...ttt ettt e bt he e e e b et e s ae oo eh et e e Re e e eR et e eR e e e eRR e e e R e e eRe e e aRe e e aRr e e enneennreesnreennrs 53
8.3 Primitives between MAC anNd RRC ...ttt st eesbe e ene e e eneees 54
831 LTRSS 54
8.3.2 L = 111 (= £ TP P PSPPSR 55
9 Elements for peer-to-peer COMMUNICALION............ccciiieeie ittt reereas 58
9.1 PrOTOCOI GAEBUNITS. ...ttt b bbbt e e e et sh e bt s aeea e e e e e et seeebesaeene e e enrees 58
911 (€71 PR 58
9.1.2 MAC PDU (NOt HS-DSCH OF E-DCH) ...ttt eeeseesbe e eneeneens 58
9.1.3 MAC-A PDU (HS-DSCH) .....oovoeeeeereeeeieeteeeeeees s es s es s ssas s s 59
9.1.4 MAC PDU (HS-DSCH).....ouoeeieeeeceeieeeteeeeseeeee s ses s ses s es s ssss s es s ss s sses s sesssas s sess s sannsans 59
9.15 MAC PDU (E-DCH) ...ooouieeeeieececee st sestessesses s sses s s st s ss s saes s s sanneans 61
9.2 FOIMBELS BNO PAIGIMIELEIS.......citiieeiietere ettt b et b et b e e e bt sb et eb b e e bt sb e e eb e s e e st bt s e b e b e e eb e s e e e ens 65
921 MAC PDU: Parameters of the MAC PDU header (not HS-DSCH or E-DCH) and MAC-d PDU
header (HS-DSCH @nd E-DCHY) ......cuiiiieirieieie ettt sttt st st st st st st s s 65
9211 MAC header for DTCH and DCCH (not mapped on HS-DSCH or E-DCH) .....ccccevivevveivcecieceeen, 68
9.2.1.1a MAC-d Header for DTCH and DCCH (mapped on HS-DSCH) ......cccocoe e 68
9.2.1.1b MAC-d Header for DTCH and DCCH (mapped 0N E-DCH) ........cccccovvieiiriee e 69
9.2.1.1c MAC-d or MAC-c headers for DTCH and DCCH (mapped on HS-DSCH, FDD and 1.28 Mcps
TDD ONIY) ¢ttt b bbb £ R bR R bRt b e ae b et 69
9212 MAC header FOr BCCH .....cociiiiiciiiie ettt sttt sttt st st st tesae e ebesaeseetesaetesaeneesessenaesens 69
9.21.3 O 4= o [ o gl O SO PSRN 70
9214 O 4==o [ o O O 0 SRS 70
9.215 MAC HEBAEr FOr CTCH ...ttt st sae et e et e et e e ae e eaeeebe e beeaeesaeesaeesreesaeas 70
9216 MAC HEBAEN FOr SHCCH .....cuociiiiiciciecese sttt st st st st et e sae e tesbe e sae e esestesnenens 70
9.2.2 MAC PDU: Parameters of the MAC header (HS-DSCH) .......cccoovveiiiireieee et 72
9221 MAC header for DTCH @nd DCCH.........coiiiiiiieiee ettt st st st st neenens 74
9.2.3 Signalling of Transport BIOCK SIZe for HS-DSCH ........occuviiiiicicece st 74
9231 Transport DIOCK SIZE FOF FDD.......ccuiiie ettt e esne e te e e e e e eeenensneennes 74
9.2.3.2 Transport block Size for 3.84 MCPS TDD.......cciieiiece ettt ens 77
9.2.3.2a Transport block Size fOr 7.68 MCPS TDD.......couiiiiriieerieeereee bbb b 80
9.233 Transport block Size for 1.28 MCPS TDD.......iiciiiieiiiieeei st 83
9.24 MAC PDU: Parameters of the MAC header (E-DCH) ......c.ooeiiiniiiieine e 91
9241 MAC-ES NEBHEr PArBMELEN'S. .......eeiieiteieeeet ettt b ekttt b e et b e e st b e et sae e b e sreneenea 91
9242 MAC-€ NEAOET PAIAMELEN'S ......ccvieeieiterieieet ettt ettt b ettt st b e b e bt ebese bt b e se e st et e se et e sae e ebesbennenea 91
9.24.3 MAC-IS NEBHEN PAIrBIMELEIS......ccveieieitertei ettt ettt b e et b e et se e et et e e e e b e srenneneas 92
9.24.4 Y O I 1= o [ 0= = T 0 [ S 92
9.25 Signaling of control information for FDD E-DCH ............ccoiiiiiieiecece e 93
9.25.1 [T AN @ T 1o 0 (o] o SR 93
9.25.2 DL Scheduling iNfOrMELION.........cceiiieece ettt e sae e et eeneesnaesteeseesnaesneesreesrens 93
9.2521 REIGLIVE GFAILS.......eiitiieeiiee ettt b et st b s bbbt et e e e se e e e besbesbesaeene e e e e es 93
9.2522 ADSOIULE GFANT ...ttt bbbttt e e bbbt e ae et e s e e be e e sb e b e saeebe e e enne e 96
9.2.5.2.28 UL MIMO rank @and OFfSEL.......coueieiieieeeeee ettt sttt et e et et e st e beseeebeeneeneeneeneas 97
9.253 UL Scheduling iNfOrMEBEION. .......couiiiiieitiietiriesei sttt eb e e eb e e b e s eb e s ebesnennene 97
92531 [ P20 )Y =T SO OTRPPORRTURPRR 97
9.253.2 SChedUling INFOIMBLION .......c.eiviieeeieree e bbbt b b e 98
9.25.3a (O I \Y AN @ @a 011 7o) I T g1 1o 147 o o S 100
9.253al1l FIItEred UPH REPOI ......coveuiitietisiesieisieseeeste ettt sttt se st be st nsesseneens 101
9.253al2 REBAY 10 SWITCN ..ttt b e b ens 101
9.254 TranSPOIT DIOCK SIZE......ccuieiecie ettt e e et et e te s e s e e saeesaeeseenteenteeseesnaesneesneas 102
9.2.6 Signaling of control information for TDD E-DCHi........ccceoiieiiiceseeeee e 103
9.26.1 Ll @ T 1o 0 (] o) o PP 103
9.2.6.2 DL Scheduling iNfOrMELiON. .........c.eiuiieeiiesie et e st e et e s e e e reeneenneenes 103
9.26.2.1 F N 1S 101 (= ] | SRR 104
9.26.3 UL Scheduling INFOrMELION .......cocoiiirieiie et et 105
9264 TranSPOrt DIOCK SIZE ..ot bbb eb e 106

ETSI



3GPP TS 25.321 version 13.3.0 Release 13 5 ETSI TS 125 321 V13.3.0 (2017-02)

9.26.4.1 3.84 Mcps TDD Transport BIOCK SIZE........ccveiiieiiee ettt 107
9.2.6.4.2 7.68 MCPS TDD Transport BIOCK SIZE.......cccuveiiieiice ettt 107
9.2.6.4.3 1.28 Mcps TDD Transport BIOCK SIZE.......ccveouvii e 108
9.2.6.5 Timing Advance and Synchronisation (3.84/7.68 MCPS TDD ONlY)......ccveveeveiiireciecceeeeeseeesieesieeeenn 108
9.26.5.1 UNSyNChroniSEd HBNOVES .........ccuiiieiie sttt et et esre et e beenaeenaesraenneas 108
9.265.2 SYNCIIONISALTON ...ttt ettt bt h et e bt bt sh e s h e e e e b e se e b e seesb e e b e eaeene e e e b e 108
9.2.6.5.3 TimMIiNG AQVANCE REGUESL ..ottt ettt sttt see st te e sbe e e e e e e e seestesneseesneeneeneens 108
9.2.6.54 TiMiNG AQVANCE RESPONSE.......ecuiiueeeeeieiese sttt eee ettt eseeseestesaeese e e eseseestesaessesseeneensessens 108
10 Handling of unknown, unforeseen and erroneous ProtoCol data...........ccevvreeeeenercieneseere e 109
o=t o W o 0 S 110
111 Traffic volume measurement for dynamic radio bearer control .............ccoeoveeeeciesic s 110
11.2 Control of RACH transmissions and Enhanced Uplink in CELL_FACH state and Idle mode

L= 1SS T LS 110
11.21 ACCESS SENVICE Class SEIECHION .....cviieieeeeeee ettt ettt se et e aeseesaeeneeneeneeneas 111
11.2.2 Control of RACH transmissions for FDD MOGE........cc.eeeeierieieiinieseeie e neens 111
11.2.2A Control of Enhanced Uplink in CELL_FACH state and Idle mode for FDD mode..........ccccocvvevrenienne 114
11.2.3 Control of RACH transmiSSIONS fOr TDD .......cccuiiiiiiiiieiieeee et s see e e see e eneeseens 120
11231 Control of RACH transmissions for 3.84 Mcps TDD and 7.68 MCPS TDD .......ccoveveeeniriininenieneeiens 120
112311 Control of E-RUCCH tranSmMiSSIONS ........c.oouerieirieeiesie sttt ss e seesne e enese e s 122
11.2.3.2 Control of RACH Transmissions for 1.28 MCPS TDD......ccccoiiviiiiiereeseeeeesee e see e e ens 123
112321 Control of E-RUCCH tranSMiSSIONS .......cc.ovueruieieiieiesie sttt st se e seesne b eses e 124
1123211 ACCESS SErVICE Class SEIECHION ......ccuiiuiieiiieieeee e e 125
11.2.321.2 RV oo ST 125
11.3 Yoo RSP STOSPTSPSIN 125
114 Transport format combination selection in UE (NON E-DCH).........ccooviiiiiiinnesereesee e 126
1141 Transport Format Combination Transmission Mode SWItChing.........ccoeerereereneenene e 127
115 (O] o]0 1 o [OOSR USSP 128
11.6 Control of HS-DSCH transmission and reCEPLION..........c.ciiieiriieirire et 128
1161 INEIWOIK OPIEIBEION ...ttt ettt bbbt b bbbt b et eb et nbe b 128
116.1.1 o 0= U] = R 128
11.6.1.2 HARQ BN 1.ttt sttt sttt et sttt b et et e st et b st e e e be s be st e besbeneebesbe e ebenbenene 129
11.6.1.3 HARQ PIOCESS ...ttt ettt ettt ettt ettt s b et e be e bt e b e e bt e e ebee e bt e e b e e e sae e e sbbe e sateesabeesabeesbeennben s 129
11.6.2 L] 0] T = 11 o o PR 130
11.6.2.1 L LA O B o 1) 2SS 130
11.6.2.2 HARQ PIOCESS ...ttt ettt ettt ettt ettt s b et e be e bt e b e e bt e e ebee e bt e e b e e e sae e e sbbe e sateesabeesabeesbeennben s 130
11.6.2.3 REOTAEITNG ENEITY ...ttt et ettt b et b e bbbt b e bt eb e b et b b et e b b 131
11.6.23.1 = 11 0T (o] PR 131
11.6.2.32 ReOrdering fUNCHIONAITTY .......cueiteieeiite ettt eb e 132
11624 DiSASSEMDIY ENEILY ....veeeieite et s b et b e et b e bbb 133
11.6.25 YN O 4] = = SRS 134
11.6.2.6 Reconfiguration of MAC-hS PAraMELErS.........cociieiieieeeie ettt e 134
11.6.2.7 HARQ procedure for HS-SCCH less operation (FDD ONlY) ....ccveceveeieeerieecece e 135
11.6.2.8 HARQ procedure for HS-DSCH SPS operation (1.28 Mcps TDD 0ONlY)......cccccvveveeneeseeescee e 135
11.6.3 N LYo Qo o == (o) o PSR 137
11631 S o010 1= OSSPSR 137
11.6.3.2 HARQ ENEILY 1ttt sttt sttt sttt sttt st et b e st e e b st et et e s be st e besbeneebenbe e ebenbenene 138
11.6.3.3 HARQ PIOCESS ...ttt ettt ettt ettt sttt b e b e be e bt e s b e e be e e b e e be e e sbe e e sbee e s b beesabeesabeesabeesbeeenben s 139
1164 0] 0ol = o] o OO ET PO RPE TSR PT SRR 139
11.6.4.1 L VAN @ Iy (1) 7SS 139
11.64.2 HARQ DIOCESS ...ttt ettt sttt r bt a e e e e e s et r e bt e bt b e s e b e s et e Rt e bt e be e e e nn e resneene e e enre e 139
11.64.3 DiSASSEMBIY ENEILY ....veeeieeteieeeete et b et b e bbb 141
11644 Reordering queue diStribBULION ENLILY .........cooeiiiieee e 142
11.6.4.5 LS 0 0 (= 1T o = o112 142
116451 (D= 1T 0Tl 0] TSSOSO P PRSP PP 142
11.6.4.5.2 Re0rdering fUNCHIONGIITY ......cc.eeiiee ettt e s e enaesraesneas 143
11.6.4.6 LS = 0] oYU o P 145
11.6.4.7 DEMUILIPIEXING ENLILY ... .eieesie et e e s e saeesae et e eseesseasteesseesseeseeseeneeanes 146
11.6.4.8 IMA C-ENS RESEL ...ttt sttt b et e b e b et s e s b e e e be et e s e s s be b e e ebenbenene 146
11.64.9 Reconfiguration of MAC-€hS PaIraIMELENS .......cciiieireieieie sttt 146
11.6.4.10 HARQ procedure for HS-SCCH less operation (FDD ONlY) .....o.covrereienineeneneeseseeeseeseee e 147

ETSI



3GPP TS 25.321 version 13.3.0 Release 13 6 ETSI TS 125 321 V13.3.0 (2017-02)

11.6.4.11 HARQ procedure for HS-DSCH SPS operation (1.28 Mcps TDD 0nly)......c.cccevveveecesciesee e 148
117 HS-DSCH Provided Bit RaIE MEESUMEIMENT .......cc.eiuirieieiereesiesie sttt st se e s be e e 149
11.8 Control of E-DCH transmission and reception (FDD) .......ccoceiieiieiieeie et s 149
11.8.1 L] 0] T = 11 o USSR 149
11811 HARQ OPEIEHION. ...ttt sttt ettt e eb et eae e st e se e b e saeeb e e e e s e s e sb e besresbeeneennensennas 149
118111 HARQ ENEITY ...ttt b et e e e bbbt e e e e e e e s b et e sbeeb e e e ennennenas 149
118112 HARQ DIOCESS......otitiite ittt sttt e st r et a e e s sr e Rt s bt b ae e e e nn e s r e b e sneereeaeeane e enes 150
11.8.1.1.3 HARQ retransmission rules for uplink MIMO .........ccooiiiiiiicreeeese et 151
11.8.1.2 Multiplexing and TSN SEHING ENLITY ....oveuerrireeeiereee et 152
118121 TSN SEtting ProCESS OPEIALHION.......c.ceuireeeietirieieiere ettt et s 152
11.8.1.2a SEYMENTALION ENEITY .....e.eeeeeteeee ettt et st b e e bt eb e e bt b e se et sb e e e b e s b e seeneebeseeneas 152
11.8.1.3 SErVING Grant UPGELE. .........coiieiieiieieeiesie sttt ste s et e s e e e e e estesseessaesaeesseesseesaesneesneesseenseensenns 153
11.8.1.31 BaSEliNE PrOCEOUNE ..ottt ettt b bbbt sb e bt saesb e e e e e e e ennas 153
11.8.1.3.2 Handling at start of E-DCH tranSmMiSSION .......ccceiveiiieiiieiesieseesee e esae e seesree e esseenseeseesnaesseessens 158
11.8.1.33 Handling at serving CEll ChanQe..........coov it 158
11.8.1.34 [ F 0T | TN oI A I e 7= = USSR 159
11.8.1.35 [ [T 1 g = Y1 s T = T o USSR 159
11.8.1.3.6 Handling iNn UE DTX CYCIE 2 ..ottt ettt sttt s besne e 159
11.8.1.3a UL MIMO rank and Off SEE UPAELE.........c.couirieiiieieeesie sttt 160
11.8.1.3al BaSEliNG PrOCEUUNE ...ttt ettt bbb bt bt b e bt eb e b e ebesbenneneas 160
11.8.1.3a2 Handling at initiation Of UL MIMO ......ccoiiiiiiieeeeeee ettt 160
11.8.1.3a3 Handling at serving Cell ChanQe..........coo e 160
11.8.14 Ll O ox o o TR 160
11.8.1.4a E-TFC Selection for uplink MIMO........ccoi ittt 165
11.8.1.5 HEPPY Bt SEELING. ...cceeeeeiieet ittt bbbt bbb et et e e e b e b e saeene e e et e 166
11.8.1.6 Scheduling INfOrmation FEPOMING ........cveiierieiee et ee e e e e e sae e s e sneesreenneerenns 167
11.8.1.6.1 Report Triggering when SG ='Zero_Grant' or al processes are deactivated............cocecvvverieenen. 168
11.8.1.6.2 Report Triggering when SG <> 'Zero_Grant' and at |east one processis activated....................... 168
11.8.1.6.3 HARQ delivery failure for triggered Scheduling Information and UL MAC Control

g0 00T o PSSR 169
11.8.1.6a Control INFOrMBatiON FEPOIMING ... c.couereeuertereeieete sttt sttt eb et eb e e se et sbese b sbeneebesbe e ebesneneeneas 169
11.8.1.6al FIltered UPH REDOI......c.ciiiiiieteiteieterest ettt sttt bbbt b et sb e e bt bbb ne b e nbenneneas 169
11.8.1.7 @Sl S P 170
11.8.1.8 Monitoring of Absolute and Relative Grant Channels..........ccooiveriinernie e 170
11.8.1.9 Release of common E-DCH resources (FDD ONlY) ......ooveeriiiie et 170
11.8.2 [T 0 S S 0] 0= = 11 oo PR 171
11821 HARQ OPEIBIION ...ttt ettt sttt et e e s b she b e et e e e e e s bt sbesbeeb e e ae e e e e e aseebesaeene e e entenes 171
118211 HARQ ENEITY ...ttt ettt e et se bt s ae bt et e e s e b et e sbeeb e e e eneenrenas 171
118212 HARQ [DIOCESS. ....cetetete sttt sttt eb bt st ss e e et eb e bt eheeae e e e beseeeb e sheeh e e aeen e e b e sb e besbenbeeneennensennes 171
11.8.2.2 (TS0 0 Lo = o 171
11.8.2.3 o 070 U] = 172
11.824 E-DCH Provided Bit Rat€ MEaSUrEMENT .........oiieeeieieieseesie e eteeeeee e sie et seeeeseesee e sneseesneeneeses 172
11.8.25 Determination of UE-ID (FDD only) and collision reSolUtioN...........cccooevererieienenecseneee e 172
11.8.3 RINC OPEIBEIION ...ttt a bbb bbb et b e e bt e b et b e bt e b b 173
11831 Re-ordering entity for DTCH/DCCH tranSmMiSSION.......c.coerieiririeinerieesie st 173
11.83.2 Re-ordering and CRC entity for CCCH tranSmMiSSION ...........coeririeerinieeneseesies s 173
11.9 Control of E-DCH transmission and reception (TDD).......c.ccueveeieriesiie e seeseesee e see e e e e seesnee e 173
11.9.1 L] 0] T = 11 o S PS 173
11911 HARQ OPEIBIION ...ttt ettt sttt eb et se e s ek sae b e et e e e e e s b e ebesbeeb e e aeesee e e snenbesaeeneeneentenes 173
119111 HARQ ENEITY ...ttt b h e e et bbbt bt et e e e e e b e b e sbeebeeneennennenas 174
119112 HARQ DIOCESS. ...ttt sttt sttt h et a et ss et seeeb e bt eheeae e e e b e se e eb e ebeeb e et en e e s e sb e besbesbeeneennensennas 175
11.9.1.2 Multiplexing and TSN SELHNG ENLILY ......cccceceereeeee et e e reeeeeneeenes 176
11.9.1.2a SEYMENTALION ENEITY .....eeeeeete ettt et st b e et eb e et b se bt sb e e eb e s b e seebeebeseeneas 176
11913 RECEIVING @ GTANE.......eieeieete ettt ettt b e et b e et b e b e st sb e bt eb e s b et b b e et b e 177
11914 Ll O o o o 1R 177
11.9.1.4a Scheduling Information reporting (3.84/7.68 MCPS TDD ONlY)......cocviirieieenieeeesiereeiesie e 180
11915 Scheduling Information reporting (1.28 McpS TDD ONlY).......cociiiiiinirieneeiesieseeesie e 180
11.9.1.5a Cell Reselection Indication in CELL_FACH state (1.28 McpS TDD 0NlY) .....ccoovevvevvecireieceeseeienns 181
11.9.1.5b Common E-RNTI selection in CELL_FACH state and idle mode (1.28 Mcps TDD only)................ 182
11.9.16 MAC-es/e Reset (1.28 MCPS TDD ONIY) ..ottt sttt sr e 182
11.9.2 [T 0 S S 0] 0= = 11 oo PR 183
11921 HARQ OPEIBIION ...ttt ettt sttt et e e s b she b e et e e e e e s bt sbesbeeb e e ae e e e e e aseebesaeene e e entenes 183

ETSI



3GPP TS 25.321 version 13.3.0 Release 13 7 ETSI TS 125 321 V13.3.0 (2017-02)

119211 HARQ ENEITY ...ttt bt a et e et e b a e e b et e e e e e b e besbeeb e e e e e e nrenas 183
11.92.1.2 HARQ PIOCESS.....ceee ittt ettt er e b e b e e b e e re s ane s e e she e sheeeneenneanneennenneenneenneas 183
11.9.2.2 (TS0 0 Lo = o 183
11.9.2.3 SCRBAUIEN ...t bbb et b a e a e e e e e et e e e b e b e sb e b e saeene e e e e e 183
119.24 E-DCH Provided Bit Rt MEBSUrEMENT.........ccierveiirereeierereeesre st 184
11.9.3 LN @] o 1= = 1o 1 SR PR 184
11931 Re-ordering entity for DTCH/DCCH tranSmMiSSION.......c.coeiueirterieinie ettt 184
11932 Re-ordering entity for CCCH transmissio (1.28 McpS TDD 0NlY) ....cccoviereeinenieenenieesie e 184
11.10 Filtered UE power headrOOm (FDD).......cciiriiririeietisieeete sttt 184
Annex A (normative): HS-DSCH Transport Block Size Tablefor FDD .......cccccovvvevvveceece e 186
Annex B (normative): E-DCH Transport Block Size Tablesfor FDD.......cccoevvviccececeee e 190
B.1 2msTTI E-DCH Transport BIOCK Size Tabhl@ O....c.eeeeeceeiceeeeeeee et 190
B.2 2msTTI E-DCH Transport BIOCK SIZze Tabhl@ L.......c.oociiiieiiicseere e 190
B.2a 2msTTI E-DCH Transport BIOCK SIze Tahl@ 2.......c.ovciiiieier e 191
B.2b 2msTTI E-DCH Transport BIOck Size Tabhl@ 3........oiiiieres et 192
B.2c 2msTTI E-DCH Transport BlOCK SIZze Tahl@ 4 ..ot 193
B.3 10msTTI E-DCH Trangport BIOck Size Tahl@ 0......cc.oceeuiiiiieiriieereeereeies et 193
B.4 10msTTI E-DCH Transport BIOCK SIZe Tahl@ L.......c.ooiciiiiecieeieree e 194
Annex BA (normative): E-DCH Transport Block Size Tablesfor 3.84 McpsSTDD .........ccccevveueee. 196
BA.1 10msTTI E-DCH Trangport BIOck Size Tahl@ 0.......c.ooeeiriiieiriiiereeeee s 196
Annex BB (normative): E-DCH Transport Block Size Tablesfor 7.68 McpsTDD............cc.c....... 199
BB.1 10msTTI E-DCH Trangport BIOck Size Tabl@ 0 ......coveeeiiiiiiiieeeree s 199
Annex BC (normative): E-DCH Transport Block Size Tablesfor .28 McpsTDD...........cc......... 202
BC.1 5msTTI E-DCH Transport BIOck Size Tabhl@ 0.......c.oiuciiiiiiriiese e 202
Annex C (informative): Pseudo-Codefor E-TFC Selection (FDD)......cccccveeeveieceeieceeeece e 205
Annex CA (informative):  Pseudo-Codefor E-TFC Selection (TDD).....cccoeiereneieeiineneseseeeeeees 207
Annex D (informative): ChangE NISLONY .....oouiiiieieeeee e 209
[ TS (Y S 217

ETSI



3GPP TS 25.321 version 13.3.0 Release 13 8 ETSI TS 125 321 V13.3.0 (2017-02)

Foreword
This Technical Specification (TS) has been produced by ETSI 3rd 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 specifies the MAC protocol.

The specification describes:

MAC architecture;

MAC entities,

channel structure;

services provided to upper layers;

MAC functions;

services expected from the physical layer;

elements for layer-to-layer communication including primitives between MAC and RLC;
elements for peer-to-peer communication;

protocol data units, formats and parameters;

elementary procedures.
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